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FI1G.13
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FIG.18
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FIG.20
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F1G.23
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IN-VEHICLE DEVICE, INFORMATION
DISTRIBUTION SERVER, AND FACILITY
INFORMATION DISPLAY METHOD

CROSS-REFERENCE PARAGRAPH TO
RELATED APPLICATIONS

[0001] This application is a Divisional of co-pending
application Ser. No. 14/762,788, filed on Jul. 22, 2015,
which was filed as PCT International Application No. PCT/
JP2013/062447 on Apr. 26, 2013, all of which are hereby
expressly incorporated by reference into the present appli-
cation.

TECHNICAL FIELD

[0002] The present invention relates to an in-vehicle
device that displays information on a facility around a
vehicle, an information distribution server that distributes
facility information, and a facility information display
method of causing the in-vehicle device to display the
facility information distributed by an information distribu-
tion server.

BACKGROUND ART

[0003] Hitherto, there has been proposed a navigation
system that acquires fresh facility information from an
information distribution server at an arbitrary timing, and
that uses the facility information in a navigation apparatus in
a mobile body (e.g. a vehicle). In the navigation system, a
search is made for facility information that meets a desire of
a user on the basis of position information on an own vehicle
or a destination and a search condition by an user’s input.
Further, in order to reduce a burden on the user and search
the facility information that meets the desire even during
travel, the navigation system adopts means for estimating a
user’s situation inside the system and reflecting the resultant
in the search condition.

[0004] In order to be able to guide a facility that meets
various requests of a user on board during travel, a naviga-
tion apparatus according to Patent Document 1, for example,
can receive an input of a plurality of search conditions, and
searches for the facility that is located in the direction of an
exit lane and that satisfies the search conditions for each exit
lane of a particular intersection that matches the conditions
desired by the user. Then, the apparatus displays a destina-
tion guide indication that represents each facility searched
for each exit lane of the particular intersection.

CITATION LIST

Patent Document

[0005] Patent Document 1: Japanese Patent Application
Laid-open No. 2011-209263

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0006] In the navigation system described above, it is
desirable to present, by a method that meets the desire of the
user, a facility that meets the desire which varies depending
on vehicle-exterior environments such as traveling place,
time, season, and weather, and vehicle-interior environ-
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ments such as gender of the user on board, and the number
of people, and a driver’s fatigue state.

[0007] The present invention has been made from the
foregoing point of view, and an object thereof is to minimize
time and labor for a setting by the user by controlling the
search and display of the facility information in accordance
with the desire of the user which varies depending on the
vehicle-exterior environments and vehicle-interior environ-
ments.

Means for Solving the Problems

[0008] An in-vehicle device of the present invention
includes: a vehicle information acquirer that acquires infor-
mation on at least one of a speed of a vehicle and presence
or absence of an obstacle around the vehicle in addition to
a position of the vehicle; a search condition storage that
stores a facility search condition input by a user; a search
condition setter that acquires the facility search condition
from the search condition storage each time an acquisition
request for facility information is sent to an information
distribution server that holds the facility information; a
facility information acquirer that regularly transmits, to the
information distribution server, the acquisition request com-
bined with the position of the vehicle acquired by the vehicle
information acquirer and the facility search condition
acquired by the search condition setter, and that receives,
from the information distribution server, the facility infor-
mation on the facility located around the vehicle and match-
ing the facility search condition; and a facility information
display controller that controls the number of displays of the
facility information on the basis of the information in the
vehicle information acquirer when the facility information
acquired by the facility information acquirer is displayed on
a map.

[0009] An information distribution server of the invention
includes: a facility information database that stores facility
information; a facility information searcher that extracts, on
the basis of a position of a vehicle on which the in-vehicle
device is mounted and a facility search condition, the facility
information on the facility located around the vehicle and
matching the facility search condition from the facility
information database; a facility information generation pro-
cessor that converts the facility information extracted by the
facility information searcher into a data format for display
by the in-vehicle device, and that controls the number of
displays of the facility information on the basis of vehicle
information that includes at least one of a speed of the
vehicle and presence or absence of an obstacle around the
vehicle in addition to the position of the vehicle; and a
facility information transmitter that receives an acquisition
request that includes the vehicle information and the facility
search condition from the in-vehicle device, and that returns
the facility information in the data format generated by the
facility information generation processor.

[0010] An facility information display method of the
invention includes: a vehicle information acquisition step in
which a vehicle information acquirer acquires information
on at least one of a speed of a vehicle and presence or
absence of an obstacle around the vehicle in addition to a
position of the vehicle; a search condition setting step in
which a search condition setter acquires, from a search
condition storage that stores a facility search condition input
by a user, the facility search condition each time an acqui-
sition request for facility information is sent to an informa-
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tion distribution server that holds the facility information; a
facility information acquisition step in which a facility
information acquirer regularly transmits, to the information
distribution server, the acquisition request combined with
the position of the vehicle acquired in the vehicle informa-
tion acquisition step and the facility search condition
acquired in the search condition setting step, and receives,
from the information distribution server, the facility infor-
mation on the facility located around the vehicle and match-
ing the facility search condition; and a facility information
display step in which a facility information display control-
ler controls the number of displays of the facility informa-
tion acquired in the facility information acquisition step on
the basis of the information acquired in the vehicle infor-
mation acquisition step, and displays the facility information
on a map of the display.

Effect of the Invention

[0011] According to the present invention, the acquisition
request for the facility information is regularly made, which
makes it possible to search and display the latest information
on the facility that suits the taste of the user during travel.
Then, when the in-vehicle device or the information distri-
bution server controls the number of displays of the facility
information using the information in the vehicle information
acquirer, the display of the facility information in accor-
dance with a traveling place can be carried out safely such
that the display of the facility information is restricted, for
example, when the vehicle is traveling on a road with poor
visibility, to thereby minimize time and labor for a setting by
the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a block diagram illustrating a configura-
tion of a navigation system according to Embodiment 1 of
the present invention.

[0013] FIG. 2 illustrates an example of an input screen for
a facility search condition in an in-vehicle device according
to Embodiment 1.

[0014] FIG. 3 is a flowchart illustrating an acquisition
process for facility information performed by the in-vehicle
device according to Embodiment 1.

[0015] FIG. 4 is a flowchart illustrating a search and
distribution process for facility information performed by an
information distribution server according to Embodiment 1.
[0016] FIG. 5 is a flowchart illustrating a display process
for facility information performed by the in-vehicle device
according to Embodiment 1.

[0017] FIG. 6 is a block diagram illustrating a modifica-
tion of the navigation system according to Embodiment 1.
[0018] FIG. 7 is a block diagram illustrating a configura-
tion of a navigation system according to Embodiment 2 of
the present invention.

[0019] FIG. 8 is a concept diagram illustrating an opera-
tion of a facility information priority search section and a
facility information generation control section of an infor-
mation distribution server according to Embodiment 2.
[0020] FIG. 9 is a concept diagram illustrating an opera-
tion of a facility information updating section of the infor-
mation distribution server according to Embodiment 2.
[0021] FIG. 10 is a flowchart illustrating an acquisition
process for facility information performed by an in-vehicle
device according to Embodiment 2.
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[0022] FIG. 11 is a flowchart illustrating an updating
process for a facility information DB of the information
distribution server according to Embodiment 2, illustrating
an example at the time of arrival at a target facility.
[0023] FIG. 12 is a flowchart illustrating the updating
process for the facility information DB of the information
distribution server according to Embodiment 2, illustrating
an example at the time of departure from a target facility.
[0024] FIG. 13 is a flowchart illustrating a search and
distribution process for the facility information performed
by the information distribution server according to Embodi-
ment 2.

[0025] FIG. 14 is a block diagram illustrating a configu-
ration of a navigation system according to Embodiment 3 of
the present invention.

[0026] FIG. 15 illustrates an example of a facility infor-
mation Ul of an in-vehicle device according to Embodiment
3.

[0027] FIG. 16 is a flowchart illustrating a search and
distribution process for facility information performed by an
information distribution server according to Embodiment 3.
[0028] FIG. 17 is a block diagram illustrating a configu-
ration of a navigation system according to Embodiment 4 of
the present invention.

[0029] FIG. 18 illustrates an example of presentation of
rest facility information performed by an in-vehicle device
according to Embodiment 4.

[0030] FIG. 19 illustrates an example of presentation of
rest facility information performed by the in-vehicle device
according to Embodiment 4 through stereophony.

[0031] FIG. 20 is a flowchart illustrating an acquisition
process for rest facility information performed by the in-
vehicle device according to Embodiment 4.

[0032] FIG. 21 is a flowchart illustrating an audio output
process for rest facility information performed by the in-
vehicle device according to Embodiment 4.

[0033] FIG. 22 is a block diagram illustrating a configu-
ration of a navigation system according to Embodiment 5 of
the present invention.

[0034] FIG. 23 is a flowchart illustrating a search and
distribution process for facility information performed by an
information distribution server according to Embodiment 5.
[0035] FIG. 24 is a block diagram illustrating a modifi-
cation of the navigation system according to Embodiment 5.
[0036] FIG. 25 is a block diagram illustrating a configu-
ration of a navigation system according to Embodiment 6 of
the present invention.

[0037] FIG. 26 illustrates a switching process for search
services performed by an in-vehicle device according to
Embodiment 6.

[0038] FIG. 27 is a flowchart illustrating the switching
process for the search services performed by the in-vehicle
device according to Embodiment 6.

[0039] FIG. 28 illustrates a switching process for facility
information Uls performed by the in-vehicle device accord-
ing to Embodiment 6.

[0040] FIG. 29 is a flowchart illustrating the switching
process for the facility information Uls performed by the
in-vehicle device according to Embodiment 6.

[0041] FIG. 30 is a block diagram illustrating a modifi-
cation of the navigation system according to Embodiment 6.
[0042] FIG. 31 is a block diagram illustrating a modifi-
cation of the navigation system according to the present
invention.
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MODES FOR CARRYING OUT THE
INVENTION

[0043] In order to describe the present invention in more
detail, embodiments of the present invention will be
described below with reference to the accompanying draw-
ings.

Embodiment 1

[0044] A navigation system illustrated in FIG. 1 is com-
posed of an in-vehicle device 1 mounted on a vehicle, and
an information distribution server 2 installed outside the
vehicle. The in-vehicle device 1 and the information distri-
bution server 2 can wirelessly communicate with each other.
[0045] The information distribution server 2 is assumed to
be a server system on the Web. The information distribution
server 2 includes a facility information transmission section
201, a facility information database (hereinafter, DB) 202, a
facility information search section 203, and a facility infor-
mation generation section 204.

[0046] The facility information transmission section 201
receives a facility search condition sent from the in-vehicle
device 1 to notify the facility information search section 203
of the condition, and acquires the facility information that
matches that facility search condition through the facility
information generation section 204 to transmit the informa-
tion to the in-vehicle device 1.

[0047] The facility information DB 202 stores the facility
name, position, facility genre (e.g. genre of cuisine for a
restaurant), business hours, advertisement information (e.g.
coupon), word-of-mouth information, and so forth for each
facility as the facility information in each region.

[0048] The facility information search section 203
searches, on the basis of the facility search condition
received by the facility information transmission section
201, the facility information DB 202 for the facility that
matches the facility search condition. The facility search
condition and the search method will be discussed in detail
later.

[0049] The facility information generation section 204
converts the facility information acquired by the facility
information search section 203 from the facility information
DB 202 into a data format such as XML (eXtensible Markup
Language), HTML (HyperText Markup Language), and
JSON (JavaScript Object Notation) (JavaScript is a regis-
tered trademark). The converted information is transmitted
from the facility information transmission section 201 to the
in-vehicle device 1.

[0050] The in-vehicle device 1 is assumed to be a car
navigation apparatus that has a function capable of commu-
nicating with the information distribution server 2, that can
acquire vehicle information such as position information and
speed information, and that has a touch panel display, for
example. Note that in FIG. 1, an illustration of the (touch
panel) display equipped in the in-vehicle device 1 is omitted.
[0051] The in-vehicle device 1 includes a facility infor-
mation acquisition section 101, a facility information stor-
age section 102, a facility information display control sec-
tion 103, a map display control section 104, a search
condition input section 105, a search condition storage
section 106, a search condition setting section 107, a com-
munication control section 108, and an in-vehicle sensor
group (vehicle information acquisition section) 12.
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[0052] The in-vehicle sensor group 12 includes a position
information acquisition section 121, a speed information
acquisition section 122, and an obstacle information acqui-
sition section 123. The position information acquisition
section 121 acquires position information from a sensor that
can measure the three-dimensional position of an own
vehicle such as a GPS (Global Positioning System) and a
gyro sensor. The speed information acquisition section 122
acquires speed information from the sensor that can measure
the speed of the vehicle such as a vehicle speed sensor and
an acceleration sensor. The obstacle information acquisition
section 123 acquires obstacle information that indicates the
presence or absence of an obstacle from a sensor that senses
an obstacle around the vehicle such as an ultrasonic sensor,
a millimeter wave radar, and an in-vehicle camera.

[0053] Additionally, the position information acquisition
section 121, the speed information acquisition section 122,
and the obstacle information acquisition section 123 may
include a group of sensors of the above, or may be an
interface that acquires the information from the group of
sensors mounted on the vehicle.

[0054] The facility information acquisition section 101
performs HTTP (HyperText Transfer Protocol) communica-
tion with the information distribution server 2 through a
mobile communication line, transmits a facility search con-
dition, and acquires the facility information searched by the
information distribution server 2 using that condition.
Although discussed in detail later, the acquisition timing of
the facility information is controlled by the communication
control section 108, and the facility search condition is set
by the search condition setting section 107.

[0055] The facility information storage section 102
includes a volatile memory, and temporarily stores the
current facility information acquired by the facility infor-
mation acquisition section 101 from the information distri-
bution server 2 in the volatile memory until the next acqui-
sition.

[0056] The facility information display control section
103 generates a user interface (hereinafter, facility informa-
tion UI) for displaying superimposedly the facility informa-
tion stored in the facility information storage section 102 on
a map screen. The above Ul indicates the Ul as a whole that
includes not only a marker that indicates the position of the
facility displayed on the map screen but also a screen that
displays detailed information on the facility. In addition, the
facility information display control section 103 controls the
number of displays of the facility information Uls according
to a traveling place judged from the information in the
in-vehicle sensor group 12. For example, in the case where
it is judged that an obstacle is located around the vehicle and
the vehicle is traveling on a road with poor visibility on the
basis of the obstacle information acquired by the obstacle
information acquisition section 123, or in the case where it
is judged that the travel speed of the vehicle is equal to or
more than a predetermined speed on the basis of the speed
information acquired by the speed information acquisition
section 122, the facility information display control section
103 performs control so as not to display the facility
information Ul on the map screen or performs control so as
to restrict the number of display cases of the facility infor-
mation Uls to a predetermined number so that the user (in
particular, the driver) is not likely to pay attention to the
display screen. In addition, for example, the facility infor-
mation display control section 103 restricts the number of
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displays of the facility information Uls on the map screen so
that the driver is not distracted by other information in the
case where it is judged that the vehicle is near the destination
on the basis of the position information acquired by the
position information acquisition section 121, and restricts
the number of displays of the facility information Uls in the
case where it is judged that the vehicle is traveling on a
narrow road, through an intersection with poor visibility, or
through a complicated route because the behavior of
momentary inattentiveness and distraction may lead to an
accident.

[0057] Incidentally, in the above description, there is
described an example in which the number of displays of the
facility information Uls is controlled on the basis of the
information in the in-vehicle sensor group 12, but it is not
limited thereto; the number of audio guides may be
restricted in the case where the audio guide on the facility
information is provided.

[0058] The map display control section 104 displays the
map screen on the display of the in-vehicle device 1, and
displays superimposedly the facility information Ul gener-
ated by the facility information display control section 103
on the map screen. Note that map information that serves as
the source of the map screen may be held by the in-vehicle
device 1, or may be acquired from an external information
source such as the information distribution server 2.
[0059] The search condition input section 105 receives,
from the user, a facility search condition for searching the
facility information possessed by the information distribu-
tion server 2.

[0060] Here, an example of the input screen for the facility
search condition to be displayed on the display of the
in-vehicle device 1 by the search condition input section 105
is illustrated in FIG. 2. In the example of FIG. 2, it is
possible to select a “desired genre” such as Chinese cuisine,
a “priority condition” to be given priority during search such
as budget and popularity, and an “acquisition interval” at
which the search result is acquired in the case where the user
searches for the restaurant. It is also possible to add the
search condition thereto by selecting an “add” button. Note
that the search condition input section 105 judges no search
condition in the case where the user makes no input.
[0061] The search condition storage section 106 includes
a volatile memory. The facility search condition received by
the search condition input section 105 is stored in the
volatile memory.

[0062] The search condition setting section 107 reads the
facility search condition from the search condition storage
section 106 to notify the communication control section 108
of' the read facility search condition each time an acquisition
request for the facility information is sent from the facility
information acquisition section 101 to the information dis-
tribution server 2.

[0063] According to the acquisition interval included in
the facility search condition output from the search condi-
tion setting section 107, for each acquisition interval thereof,
the communication control section 108 acquires the latest
facility search condition from the search condition setting
section 107 and acquires the current position information
from the position information acquisition section 121 to
notify the facility information acquisition section 101 of the
condition and information, and it is transmitted from the
facility information acquisition section 101 to the informa-
tion distribution server 2 as the acquisition request for the

May 31, 2018

facility information. For example, in the case where the user
sets the “acquisition interval” to 15 minutes on the input
screen of FIG. 2, the communication control section 108
controls the acquisition timing of the facility information
acquisition section 101 at an interval of 15 minutes.
[0064] The communication control section 108 basically
controls the facility information acquisition section 101 so
as to acquire facility information at the constant acquisition
interval set by the user, and changes the acquisition interval
on the basis of the information in the in-vehicle sensor group
12 and the last facility information acquisition result. For
example, in the case where it is judged that the vehicle is
traveling on an expressway by collating the position infor-
mation acquired by the position information acquisition
section 121 with the map information possessed by the
in-vehicle device 1, and when no exit or rest facility (e.g. a
parking area) is located around the vehicle, the communi-
cation control section 108 makes the acquisition interval for
the facility information longer. This is because it is highly
likely that no facility is located around the expressway and
thus it is highly likely that the facility information that
matches the facility search condition is not acquired. The
communication control section 108 also makes the acquisi-
tion interval longer when the facility information was not
acquired from the information distribution server 2 (that is,
when the facility information that matches the facility search
condition was not found) at the last timing of the acquisition
of the facility information.

[0065] In addition, the communication control section 108
may be configured to receive the input from a hardware
button of the in-vehicle device 1, a button displayed on the
display, or the like so that the communication control section
108 controls the facility information acquisition section 101
s0 as to acquire the facility information at the timing when
the above buttons are operated by the user.

[0066] However, it should be noted that the following
description is made on the premise that facility information
is acquired at the constant acquisition interval unless other-
wise noted.

[0067] Additionally, although the illustration is omitted in
FIG. 1, the in-vehicle device 1 has a navigation function, and
can search for a route from the current position to the
destination facility and provide guidance on the basis of the
facility (destination) selected by an input operation by the
user, the current position information, and the map infor-
mation.

[0068] Alternatively, the information distribution server 2
may have the navigation function. In this case, the facility
(destination) selected by the input operation by the user and
the current position information are notified from the in-
vehicle device 1 to the information distribution server 2. The
information distribution server 2 searches for a route from
the current position to the target facility on the basis of the
notified information, and returns the information for guid-
ance to the in-vehicle device 1. The in-vehicle device 1
displays (or audibly outputs) the information for guidance.
[0069] Next, an operation of the navigation system
according to Embodiment [ will be described.

[0070] FIG. 3 is a flowchart illustrating an acquisition
process for the facility information by the in-vehicle device
1. First, the search condition input section 105 receives the
input of the facility search condition (step ST1). The facility
search condition is stored in the search condition storage
section 106 (step ST2). The facility search condition stored
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in the search condition storage section 106 is notified from
the search condition setting section 107 to the communica-
tion control section 108. In addition, the in-vehicle sensor
group 12 acquires each sensor information, and notifies the
communication control section 108 of the sensor informa-
tion (step ST3).

[0071] Subsequently, the communication control section
108 judges in accordance with the acquisition interval (e.g.
15 minutes) included in the facility search condition whether
or not it is the acquisition timing for the facility information
(step ST4). If it is not the acquisition timing (“NO” in step
ST4), the communication control section 108 stands by. If it
is the acquisition timing (“YES” in step ST4), the commu-
nication control section 108 judges whether or not to acquire
the facility information on the basis of each sensor infor-
mation in the in-vehicle sensor group 12 and the last
acquisition result of the facility information (step ST5). In
the example of FIG. 3, as discussed above, in the case where
the current location is not on the expressway and the facility
information was acquired at the last timing (“YES” in step
ST5), the communication control section 108 acquires the
latest facility search condition from the search condition
setting section 107, notifies the facility information acqui-
sition section 101 of the condition together with the position
information on the vehicle acquired in step ST3, and causes
the facility information acquisition section 101 to transmit
the resultant to the information distribution server 2 (step
ST7).

[0072] On the other hand, in the case where the current
location is on the expressway or the facility information was
not acquired at the last timing (“NO” in step ST5), it is
considered to be less likely that the facility information
around the vehicle can be acquired even if the acquisition
request is transmitted at the present timing. Thus, the com-
munication control section 108 suspends the acquisition at
the present timing, and sets the acquisition interval for the
next acquisition longer, e.g. 30 minutes for only the next
acquisition, which is twice the interval of 15 minutes (step
ST6).

[0073] FIG. 4 is a flowchart illustrating a search and
distribution process for the facility information performed
by the information distribution server 2. Here, description is
made on the assumption that the facility search condition has
already been transmitted from the in-vehicle device 1.
[0074] First, the facility information transmission section
201 acquires the facility search condition transmitted by the
in-vehicle device 1, and notifies the facility information
search section 203 of the condition (step ST11). The facility
information search section 203 extracts the facility informa-
tion that matches the facility search condition from the
facility information DB 202 (step ST12). The facility infor-
mation generation section 204 converts that facility infor-
mation into a data format for transmission (step ST13). The
converted information is transmitted from the facility infor-
mation transmission section 201 to the in-vehicle device 1
(step ST14).

[0075] Note that if no facility search condition is provided,
the facility information search section 203 extracts the
facility information around the vehicle on the basis of the
position information on the vehicle on which the in-vehicle
device 1 is mounted (step ST12).

[0076] FIG. 5 is a flowchart illustrating a display process
for the facility information performed by the in-vehicle
device 1. Here, description is made on the assumption that
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the facility information that is the search result has already
been transmitted from the information distribution server 2.
[0077] First, the facility information acquisition section
101 receives the facility information, and the information is
stored in the facility information storage section 102 (step
ST21). The facility information display control section 103
generates the facility information Ul using the facility
information stored in the facility information storage section
102 (step ST22). In addition, the facility information display
control section 103 checks the presence or absence of the
obstacle around the vehicle on the basis of the obstacle
information from the obstacle information acquisition sec-
tion 123. In the absence of the obstacle (“YES” in step
ST23), the facility information Ul is displayed superimpos-
edly on the map screen displayed and controlled by the map
display control section 104 (step ST25).

[0078] On the other hand, in the case where the obstacle
is present (“NO” in step ST23), the facility information
display control section 103 restricts the display of the
facility information UI until the obstacle is absent (step
ST24).

[0079] As described above, according to Embodiment 1,
the in-vehicle device 1 is configured to include: the in-
vehicle sensor group 12 which acquires the position and the
speed of the vehicle and the presence or absence of the
obstacle around the vehicle; the search condition storage
section 106 which stores the facility search condition input
by the user; the search condition setting section 107 which
acquires the facility search condition from the search con-
dition storage section 106 each time the acquisition request
for the facility information is sent to the information distri-
bution server 2; the facility information acquisition section
101 which regularly transmits, to the information distribu-
tion server 2, the acquisition request combined with the
position of the vehicle acquired by the in-vehicle sensor
group 12 and the facility search condition acquired by the
search condition setting section 107 and which receives,
from the information distribution server 2, the facility infor-
mation on the facility located around the vehicle and match-
ing the facility search condition; the facility information
display control section 103 which controls the number of
displays of the facility information Uls on the basis of the
information in the in-vehicle sensor group 12 when the
facility information Uls acquired by the facility information
acquisition section 101 are displayed on the map; and the
map display control section 104 which displays the facility
information Uls and the map in an superimposed manner.
Therefore, when the facility search is made regularly on the
basis of that search condition after setting of the search
condition by the user, it is possible to acquire and present the
latest information on the facility that suits the taste of the
user during travel. In addition, the number of displays of the
facility information Uls can be controlled using the infor-
mation in the in-vehicle sensor group 12, and thus, it is
possible to present the facility information Ul according to
the traveling place, to thereby minimize time and labor for
the setting by the user.

[0080] In addition, according to Embodiment 1, the com-
munication control section 108 is configured to control the
frequency at which the facility information acquisition sec-
tion 101 transmits the acquisition request on the basis of the
information in the in-vehicle sensor group 12. Therefore, the
frequency of acquisition can be changed according to the
traveling place such that the acquisition request is not
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transmitted on the expressway having few facilities but
transmitted near the exit of the expressway and around the
parking area having the existing facilities, to thereby mini-
mize time and labor for the setting by the user.

[0081] Additionally, the function of generating the facility
information Ul in the facility information display control
section 103 of the in-vehicle device I may be provided to the
information distribution server 2 (e.g. the facility informa-
tion generation section 204). In this case, it is necessary to
transmit the vehicle information acquired by the in-vehicle
sensor group 12 to the information distribution server 2.
Then, it is only necessary that the information distribution
server 2 should be configured to include: the facility infor-
mation DB 202 which stores the facility information; the
facility information search section 203 which extracts, from
the facility information DB 202, the facility information on
the facility located around the vehicle and matching the
facility search condition on the basis of the position of the
vehicle on which the in-vehicle device 1 is mounted and the
facility search condition; the facility information generation
section 204 which converts the facility information extracted
by the facility information search section 203 into the data
format (including the facility information UT) for display on
the in-vehicle device 1, and which controls the number of
displays of the facility information Uls on the basis of the
vehicle information in the in-vehicle sensor group 12; and
the facility information transmission section 201 which
receives, from the in-vehicle device 1, the acquisition
request that includes the vehicle information in the in-
vehicle sensor group 12 and the facility search condition and
which returns the facility information in the data format
generated by the facility information generation section 204.

[0082] When the information distribution server 2 is pro-
vided with the function of generating the facility information
UT and the function of controlling the number of displays of
the facility information Uls, it is only necessary that the
facility information display control section 103 of the in-
vehicle device 1 should have the function of drawing the
facility information Ul transmitted from the information
distribution server 2.

[0083] In addition, in Embodiment 1, the information
distribution server 2 is configured to include the facility
information DB 202 which stores the facility information,
but it is not limited thereto; for example, as illustrated in
FIG. 6, the information distribution server 2 may be con-
figured to acquire facility information from an external
content provider group 3. In addition, all or some of the
functions of the information distribution server 2 including
the facility information DB 202 may be provided to the
in-vehicle device 1 to regularly update the facility informa-
tion, and therefore, it is not always necessary to concentrate
the facility information in the facility information DB 202
and the search function of the facility information search
section 203 on the information distribution server 2.

[0084] As described above, it is possible to provide the
function of the in-vehicle device 1 to the information
distribution server 2 and, conversely, provide the function of
the information distribution server 2 to the in-vehicle device
1, and therefore, it is not necessary to stick to the configu-
rations illustrated in FIGS. 1 and 6. This also applies to
Embodiments 2 to 6 to be described below.
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Embodiment 2

[0085] In Embodiment 2, a search condition for facility
information and the presentation order of the facility infor-
mation are dynamically set on the basis of the time and date
of use, weather, users on board, facility use history, and so
forth in addition to the facility search conditions set in the
in-vehicle device 1.

[0086] FIG. 7 illustrates a configuration of a navigation
system according to Embodiment 2. The in-vehicle device 1
of Embodiment 2 further includes a use history storage
section 109, a priority condition setting section 110, a
parking state determination section 111, and an additional
sensor group 13.

[0087] Moreover, the information distribution server 2 of
Embodiment 2 further includes a facility information updat-
ing section 205. The facility information search section 203
and the facility information generation section 204 illus-
trated in FIG. 1 are functionally enhanced into a facility
information priority search section 203A and a facility
information generation control section 204A, respectively.

[0088] Note that in FIG. 7, the components that are the
same as or equivalent to those in FIGS. 1 to 6 are denoted
by the same reference numerals, and descriptions thereof
will be omitted or simplified.

[0089] The additional sensor group 13 includes a user-on-
board information acquisition section 131, a weather infor-
mation acquisition section 132, and a parking information
acquisition section 133. The user-on-board information
acquisition section 131 acquires information from devices
such as an in-vehicle camera, a speech recognition micro-
phone, and a weight sensor to judge the number and the
gender of users on board. The weather information acqui-
sition section 132 communicates with an information source
outside an own vehicle, for example, to acquire the weather
and the temperature around the vehicle, and the present time
and date. The parking information acquisition section 133
acquires ON/OFF information on the parking brake of the
vehicle, position information on the engine key, and so forth.
[0090] The use history storage section 109 includes a
non-volatile memory. When the user sets a destination, the
search condition input section 105 acquires the destination
(target facility), and the use history storage section 109
stores the destination in the non-volatile memory as history
information. The history information is used to set a priority
condition during subsequent searches for facility informa-
tion.

[0091] The priority condition setting section 110 sets a
presentation order priority condition for prescribing a pre-
sentation order of the facility information on the basis of
information from the use history storage section 109 and the
additional sensor group 13, and notifies the search condition
setting section 107 of the condition to add the condition to
the facility search condition. The following rule may be set
in advance in the priority condition setting section 110: what
item of the facility information is increased and decreased in
priority under what information in the use history storage
section 109 and additional sensor group 13 is used. For
example, in the case where it is raining and the number of
passengers is large, a presentation order priority condition
that preferentially presents a facility with a large housing
capacity or a facility having parking equipment is set so that
the passengers can avoid rain as much as possible. Mean-
while, in the case where a man alone is on board, for
example, the advertisement information on group discount
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or women only are unavailable, and therefore, the presen-
tation order priority condition that lowers the priority of the
above advertisement information is set. In addition, for
example, the presentation order priority condition is set in
accordance with the use frequency of the facility in the past.
[0092] The presentation order priority condition is notified
to the facility information acquisition section 101 via the
search condition setting section 107 and the communication
control section 108, and transmitted to the information
distribution server 2 together with the facility search con-
dition.

[0093] The parking state determination section 111 deter-
mines whether or not the vehicle is in a parking state on the
basis of the information in the parking information acqui-
sition section 133 and the position information acquisition
section 121. The parking state determination section 111
determines whether or not the vehicle arrives at the desti-
nation on the basis of the position information in the position
information acquisition section 121, and in the arrival at the
destination, determines whether or not the vehicle is in the
parking state by determining, on the basis of the information
in the parking information acquisition section 133, whether
or not an engine key is at an ACC (accessory) position or
whether or not a parking brake is in an ON state. On the
other hand, in the case where the engine is in a starting state,
and the parking brake is in an OFF state, it is determined that
the vehicle is in a starting state (parking lot state OFF).
[0094] The parking state determination section 111 trans-
mits the determination result of the parking state to the
information distribution server 2 together with the informa-
tion in the user-on-board information acquisition section 131
such as the number of users on board.

[0095] The facility information priority search section
203A searches, on the basis of the facility search condition
received by the facility information transmission section
201, the facility information DB 202A for the facility that
matches the facility search condition.

[0096] The facility information generation control section
204A chooses the advertisement information that the users
on board are available, from the facility information
acquired by the facility information priority search section
203A from the facility information DB 202A, on the basis of
the presentation order priority condition, changes the order
by changing the presentation order of the advertisement
information that the users are not available to the tail end
thereof, and converts the resultant into a data format for
transmission.

[0097] Here, a concept diagram illustrating the operations
of the facility information priority search section 203A and
the facility information generation control section 204A is
illustrated in FIG. 8. In the example of FIG. 8, the condition
in FIG. 2 (desired genre: Chinese cuisine, budget priority,
popularity priority, acquisition interval: 15 minutes) is set as
the facility search condition, and the condition with users on
board: four men and the present time: past 19 o’clock is set
as the presentation order priority condition. An advertise-
ment table represents a list of advertisement information
acquired by the facility information priority search section
203A from the facility information DB 202A. In this state,
the advertisement information with an advertisement name
“women only” with a low degree of matching with the
presentation order priority condition, and the information
with the name “group discount” with a high degree of
matching with the presentation order priority condition are
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arranged in random order. When the facility information
generation control section 204A rearranges the advertise-
ment table on the basis of the presentation order priority
condition, the rank of “group discount” with the high degree
of matching with the conditions is raised, and the rank of
“women only” with the low degree of matching is lowered.
[0098] The facility information updating section 205
updates the items of the seating capacity and the parking lot,
among the facility information on the destination stored in
the facility information DB 202 A, on the basis of the parking
state determination result received from the parking state
determination section 111 of the in-vehicle device 1, the
number of users on board, and so forth.

[0099] Here, a concept diagram illustrating the operation
of the facility information generation section 204 is illus-
trated in FIG. 9. In the example of FIG. 9, the facility
information with a facility ID “132465” stored in the facility
information priority search section 203A includes the seat-
ing capacity (for a restaurant, the number of vacant seats)
which represents the housing capacity of the facility, the
number of vacant spaces in the parking lot of the facility, and
so forth, in addition to the facility name, the genre, and so
forth. In the case where three vehicles (three, four, and three
in the number of users on board: ten passengers in total) are
parked in the parking lot of the facility, the facility infor-
mation updating section 205 updates the seating capacity in
the facility in the main table of the facility information DB
202A from 120 to 110, and updates the information on the
parking lot from 50 to 47, on the basis of the parking state
determination result transmitted from the parking state
determination section 111 of the in-vehicle device 1 and the
information on the users on board.

[0100] Further, the facility information updating section
205 can also update the information in a facility table
generated for each facility as that illustrated in FIG. 9.
[0101] Next, an operation of the navigation system
according to Embodiment 2 will be described.

[0102] FIG. 10 is a flowchart illustrating an acquisition
process for the facility information performed by the in-
vehicle device 1. Steps ST1 to ST7 of FIG. 10 are the same
processes as steps ST1 to ST7 illustrated in FIG. 3, respec-
tively, and therefore descriptions thereof are omitted or
simplified.

[0103] After step ST3, the additional sensor group 13
acquires the information such as the gender and the number
of users on board, the weather, and the time and date, and
notifies the priority condition setting section 110 of the
information (step ST31). The priority condition setting sec-
tion 110 acquires the use history information on the facility
up to the present from the use history storage section 109
(step ST32).

[0104] Subsequently, the priority condition setting section
110 selects the information for setting the presentation order
priority condition from each sensor information in the
additional sensor group 13 and the use history information
in the use history storage section 109, and weights the
priority to each item of the facility information (step ST33).
[0105] After that, when an acquisition timing comes, the
communication control section 108 notifies the facility
information acquisition section 101 of the position informa-
tion in the position information acquisition section 121, the
facility search condition set by the search condition setting
section 107, and the presentation order priority condition set
by the priority condition setting section 110, and transmits
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such information and conditions to the information distri-
bution server 2 as an acquisition request for facility infor-
mation (step ST7).

[0106] FIG. 11 is a flowchart illustrating an updating
process for the facility information DB 202A. Here, the
updating process performed when the vehicle on which the
in-vehicle device 1 is mounted has reached the target facility
is described.

[0107] In the in-vehicle device 1, the position information
acquisition section 121 of the in-vehicle sensor group 12
acquires the position information on the vehicle (step ST41).
In addition, the parking information acquisition section 133
of the additional sensor group 13 acquires the ON/OFF
information on the parking brake (step ST42).

[0108] In the case where it is determined on the basis of
the position information and the ON/OFF information on the
parking brake that the vehicle is located around the target
facility and is in the parking state (“YES” in step ST43), the
parking state determination section 111 transmits, to the
facility information updating section 205 of the information
distribution server 2, an update request for the housing
capacity of the target facility and the use status of the
parking lot (step ST44). On the other hand, in the case where
the vehicle is not in the parking state (“NO” in step ST43),
the parking state determination section 111 stands by until
the vehicle is in the parking state.

[0109] When the update request is received from the
in-vehicle device 1, the facility information updating section
205 of the information distribution server 2 updates the
items of the housing capacity and the parking lot, among the
facility information on the target facility stored in the facility
information DB 202A (step ST45). In this case, the number
of spaces available for parking is reduced since the vehicle
is parked, and the housing capacity of the facility is reduced
by the number of users on board.

[0110] FIG. 12 is the flowchart illustrating the updating
process for the facility information DB 202A. Here, the
updating process performed when the vehicle on which the
in-vehicle device 1 is mounted has left the target facility is
described.

[0111] After the processes that are similar to those in steps
ST41 and ST42 of FIG. 11, the parking state determination
section 111 determines whether or not the vehicle is in the
starting state in step ST43A on the basis of the position
information and the ON/OFF information on the parking
brake. In the case where it is determined that the vehicle is
leaving the target facility and in the starting state (“YES” in
step ST43A), the parking state determination section 111
transmits, to the facility information updating section 205 of
the information distribution server 2, the update request for
the housing capacity of the target facility and the use status
of the parking lot (step ST44). On the other hand, in the case
where the vehicle is not in the starting state (“NO” in step
ST43A), the parking state determination section 111 stands
by until the vehicle is in the starting state.

[0112] In the update in this case, the number of spaces
available for parking is increased since the vehicle leaves the
parking lot, and the housing capacity of the facility is
increased by the number of users on board.

[0113] FIG. 13 is a flowchart illustrating a search and
distribution process for the facility information performed
by the information distribution server 2. Here, it is described
on the assumption that the facility search condition and
presentation order priority condition have already been
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transmitted from the in-vehicle device 1. In addition, it is
assumed that the facility information priority search section
203A is updated at any time in accordance with the flow-
charts of FIGS. 11 and 12. Note that Steps ST12 to ST14 of
FIG. 13 are the same processes as steps ST12 to ST14
illustrated in FIG. 4, respectively, and therefore descriptions
thereof are omitted or simplified.

[0114] First, the facility information transmission section
201 acquires the facility search condition and the presenta-
tion order priority condition transmitted by the in-vehicle
device 1, and notifies the facility information priority search
section 203A of the conditions (step ST11A). The facility
information priority search section 203 A extracts the facility
information on the facility that matches the facility search
condition from the facility information DB 202 (step ST12).
In the case where there is the presentation order priority
condition (“YES” in step ST51), the facility information
generation control section 204A sorts the extracted facility
information in accordance with the condition (step ST52). In
addition, in the case where the available advertisement
information that matches the presentation order priority
condition is included in the facility information (“YES” in
step ST53), the facility information generation control sec-
tion 204A sorts the facility information in accordance with
the condition (step ST54).

[0115] On the other hand, in the case where there is no
presentation order priority condition (“NO” in step ST51) or
in the case where no available advertisement information is
included (“NO” in step ST53), the facility information
generation control section 204 A converts the facility infor-
mation extracted by the facility information priority search
section 203A as it is into the data format for transmission
(step ST13), and it is transmitted from the facility informa-
tion transmission section 201 to the in-vehicle device 1 (step
ST14).

[0116] As described above, according to Embodiment 2, it
is configured that the facility information priority search
section 203A extracts the facility information from the
facility information DB 202A on the basis of the position of
the vehicle and the facility search condition, among the
acquisition requests received by the information distribution
server 2, and that the facility information generation control
section 204 A rearranges the facility information on the basis
of the presentation order priority condition to distribute the
rearranged information to the in-vehicle device 1. For this
reason, the process on the in-vehicle device 1 side can be
reduced by changing the order of the facility information to
be transmitted from the information distribution server 2 to
the in-vehicle device 1. In the case where the information
that can be displayed on the display of the in-vehicle device
1 is limited, the screen can be used effectively, and the user
can save viewing unnecessary facility information.

[0117] In addition, according to Embodiment 2, it is
configured that the facility information updating section 205
receives, from the in-vehicle device 1, the information that
indicates whether or not the vehicle is in the parking state in
the parking lot attached to the facility, and that the facility
information DB 202A updates the use status of the parking
lot of the facility managed as the facility information.
[0118] Consequently, at least the trend of the users that
possess the in-vehicle device 1 which can communicate with
the information distribution server 2 can be grasped, which
makes it possible to roughly estimate the degrees of con-
gestion in the facility and the parking lot of the facility, to
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thereby provide the in-vehicle device 1 with the facility
information including the latest use status.

[0119] Additionally, the function of rearranging the facil-
ity information on the basis of the presentation order priority
condition, in the facility information generation control
section 204A of the information distribution server 2, may
be provided to the in-vehicle device 1 (e.g. the facility
information display control section 103). In this case, it is
only necessary in the in-vehicle device 1 that the priority
condition setting section 110 should set at least one infor-
mation of the pieces of information from the user-on-board
information acquisition section 131, the weather information
acquisition section 132, and the use history storage section
109 as the presentation order priority condition for the
facility information, and that the facility information display
control section 103 should rearrange the display order of the
facility information received from the information distribu-
tion server 2 on the basis of the presentation order priority
condition.

[0120] Consequently, the priority condition for the display
of facility information Uls can be set automatically using the
information in the additional sensor group 13 and the use
history storage section 109. Thus, it is possible to sequen-
tially present the facility information with the use condition
that matches the number and the gender of people on board,
to thereby minimize time and labor for a setting by the user.

[0121] As a result, it is possible to preferentially present
the information on the facility with the large housing capac-
ity when the number of people on board is large, and to
preferentially present the information on the facility with the
parking equipment when it is raining, for example, even if
no user makes the setting. On the contrary, when the man
alone is on board, for example, the degree of priority of
information on the facility with a coupon for the group or
women is reduced, which is less likely to be presented.

[0122] In addition, according to Embodiment 2, the in-
vehicle device 1 is configured to include: the parking
information acquisition section 133 which acquires the
information that indicates the state of at least one of the
engine and the parking brake of the vehicle; and the parking
state determination section 111 which determines, on the
basis of the information acquired by the parking information
acquisition section 133, whether or not the vehicle is in the
parking state in the parking lot attached to the facility, and
transmits the determination result to the information distri-
bution server 2, and updates the parking lot use status of the
facility included in the facility information held by the
information distribution server 2.

[0123] As mentioned above, when that the vehicle is using
the parking lot of the facility is notified to the information
distribution server 2, at least the trend of the users that
possess the in-vehicle device 1 which can communicate with
the information distribution server 2 can be grasped, which
makes it possible to roughly estimate the degrees of con-
gestion in the facility and the parking lot of the facility. Thus,
the in-vehicle device 1 can acquire and present the facility
information including the latest use status.

[0124] Further, according to Embodiment 2, the parking
state determination section 111 is configured to transmit to
the information distribution server 2 the number of users on
board acquired by the user-on-board information acquisition
section 131 together with the parking determination result
based on the parking information, and to update the use
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status of the facility included in the facility information held
by the information distribution server 2.

[0125] Consequently, the information distribution server 2
can roughly grasp the trend of the number of users that uses
the facility in addition to the parking lot use status of the
facility. Thus, the in-vehicle device 1 can acquire and
present more specific facility information including the
latest use status.

Embodiment 3

[0126] In Embodiment 3, in the case where a facility
information search section 203 of an information distribu-
tion server 2 (or in-vehicle device 1) has no facility infor-
mation that matches a facility search condition, the corre-
sponding facility information is acquired from an external
Web service.

[0127] FIG. 14 illustrates a configuration of a navigation
system according to Embodiment 3.

[0128] The navigation system according to Embodiment 3
includes a content provider group 3 in addition to the
in-vehicle device 1 and information distribution server 2
according to the above Embodiment 1.

[0129] In addition, the information distribution server 2
according to Embodiment 3 further includes an external
server search section 206 and a facility information conver-
sion section 207.

[0130] Note that in FIG. 14, the components that are the
same as or equivalent to those in FIGS. 1 to 6 are denoted
by the same reference numerals, and descriptions thereof
will be omitted or simplified.

[0131] The content provider group 3 is assumed to be the
plurality of Web services that are external to the information
distribution server 2 and that handle the facility information
that is not present in the facility information search section
203 of the information distribution server 2.

[0132] The external server search section 206 acquires the
facility information that matches the facility search condi-
tion from a search service of the content provider group 3.
At this time, the facility information acquired from the
content provider group 3 may be different in data format,
notation, or the like from the facility information acquired
from the facility information search section 203. In addition,
possessed information and features are different for each
search service in the content provider group 3. Therefore, the
facility information conversion section 207 is added to the
information distribution server 2 so that the facility infor-
mation conversion section 207 converts the facility infor-
mation acquired from the content provider group 3 into the
same data format as that in the facility information genera-
tion section 204. Additionally, the information with the
feature is added thereto and transmitted to the in-vehicle
device 1 even if it is not a prescribed item of the facility
information.

[0133] Here, an example of a facility information Ul to be
displayed on the display of the in-vehicle device 1 by the
facility information display control section 103 is illustrated
in FIG. 15. It is assumed that the facility information Ul
based on the facility information acquired from a certain
content provider of the content provider group 3 is a state in
FIG. 15(a), for example. In the case where the facility
information acquired from the search service of the content
provider that is different from the search service provided by
the content provider includes coupon information (a type of
advertisement information) on the facility includes the infor-
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mation indicating that there is a parking lot around the
facility, or includes the information indicating that there is a
margin in the number of seats in the facility, for example, the
facility information conversion section 207 can add the
above information to the facility information of FIG. 15(a)
to present the facility information Ul as shown in FIG. 15(6)
to a user. In addition, the facility information conversion
section 207 may add to the facility information a required
time such as “access: 15 minutes’ walk from Sanda Station”
after being converted into the required time from an own
vehicle position to the facility.

[0134] Next, an operation of the navigation system
according to Embodiment 3 will be described.

[0135] FIG. 16 is a flowchart illustrating a search and
distribution process for the facility information performed
by the information distribution server 2. Here, it is described
on the assumption that the facility search condition has
already been transmitted from the in-vehicle device 1. Note
that steps ST11 to ST14 of FIG. 16 are the same processes
as steps ST11 to ST14 illustrated in FIG. 4, respectively, and
therefore descriptions thereof will be omitted or simplified.
[0136] In step ST12, the facility information search sec-
tion 203 searches the facility information DB 202 using the
facility search condition. In the case where the facility
information that matches the condition cannot be acquired
(“YES” in step ST61), a search request that includes the
facility search condition is notified from the facility infor-
mation search section 203 to the external server search
section 206. Then, the external server search section 206
acquires the facility information that matches the facility
search condition from the content provider group 3 (step
ST62). Subsequently, the facility information conversion
section 207 gathers the facility information, and converts the
facility information into a data format for transmission (step
ST63), and it is transmitted from the facility information
transmission section 201 to the in-vehicle device 1 (step
ST14).

[0137] On the other hand, In the case where the facility
information that matches the facility search condition is
found in the facility information DB 202 (“NO” in step
ST61), the facility information generation section 204 con-
verts the facility information into the data format for trans-
mission (step ST13), and it is transmitted from the facility
information transmission section 201 to the in-vehicle
device 1 (step ST14).

[0138] As described above, according to Embodiment 3,
the information distribution server 2 is configured to
include: the external server search section 206 which
extracts from the external content provider group 3 the
facility information on the facility located around the vehicle
and matching the facility search condition; and the facility
information conversion section 207 that converts the facility
information into the information from the viewpoint of the
vehicle when the facility information extracted by the exter-
nal server search section 206 is converted into the same data
format as the data format in the facility information genera-
tion section 204. Therefore, the in-vehicle device 1 can use
the facility information held by the Web service other than
the information distribution server 2.

[0139] Incidentally, in Embodiment 3, in the case where
the facility information DB 202 has no facility information
that matches the facility search condition, it is configured
that the facility information is acquired from the content
provider group 3, but it is not limited thereto; it may be

May 31, 2018

configured that the respective pieces of facility information
are acquired from the facility information DB 202 and the
content provider group 3, gathered into one piece, and
transmitted to the in-vehicle device 1.

[0140] In addition, it may be configured that when the
search condition setting section 107 sets the facility search
condition in the in-vehicle device 1, for example, the con-
dition that designates the search service of the content
provider group 3 is added thereto so that the facility infor-
mation held by the content provider group 3 is acquired via
the information distribution server 2.

[0141] In addition, in the above description, the configu-
ration according to Embodiment 3 is applied to the configu-
ration shown in the above Embodiment 1, but it is not
limited thereto; the configuration according to Embodiment
3 may be applied to the configuration shown in the above
Embodiment 2.

Embodiment 4

[0142] In Embodiment 4, the in-vehicle device 1 is con-
figured to acquire and present facility information (herein-
after, rest facility information) on a facility that is located
around an own vehicle and that enables taking a rest when
the driver is fatigued. Moreover, it is configured that in
addition to a presentation method of displaying the facility
information on a display, a presentation method of audibly
outputting the information from a speaker is also carried out.
[0143] FIG. 17 illustrates a configuration of a navigation
system according to Embodiment 4. Here, components for
implementing the function of Embodiment 4 are added to
the configuration of Embodiment 2.

[0144] The in-vehicle device 1 according to Embodiment
4 further includes a fatigue state estimation section 112, a
rest facility requesting section 113, an audio information
control section 114, and an audio output section 115.
[0145] Note that in FIG. 17, the components that are the
same as or equivalent to those in FIGS. 7 to 13 are denoted
by the same reference numerals, and descriptions thereof
will be omitted or simplified.

[0146] The fatigue state estimation section 112 acquires
information from devices such as an in-vehicle camera, a
heart rate meter, an electroencephalograph, and a weight
sensor, and estimates the fatigue state of the driver by an
estimation method based on heart rate variability compo-
nents, eye motion, driving posture, and so forth of the driver.
Then, in the case where it is judged that the degree of fatigue
is high, the fatigue state estimation section 112 notifies the
rest facility requesting section 113 to acquire the facility
information on the facility that enables taking the rest.
Incidentally, the estimation method of the fatigue state is
diversified as mentioned above, and may be performed using
a single sensor or a combination of sensors, and the method
is not specifically limited. Additionally, the fatigue state
estimation section 112 may include the above group of
sensors, or may acquire the information from the group of
sensors mounted on the vehicle.

[0147] When the notification comes from the fatigue state
estimation section 112, the rest facility requesting section
113 sets such a facility search condition as will search for the
facility information on the facility that enables taking the
rest, that is located around an own vehicle, and that has a
margin in the parking lot and the number of seats, and
notifies the communication control section 108 of the con-
dition.
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[0148] The communication control section 108 notifies the
facility information acquisition section 101 of the position
information on the vehicle acquired by the position infor-
mation acquisition section 121 and the facility search con-
dition notified from the rest facility requesting section 113,
and transmits an acquisition request for the rest facility
information. In the case where the communication control
section 108 is controlled so as to transmit the acquisition
request for the facility information at a regular timing as in
Embodiments 1 to 3, the facility information acquisition
section 101 is controlled so as to transmit the acquisition
request for the rest facility information separately from the
acquisition at the regular timing.

[0149] The audio information control section 114 acquires
the facility information that enables taking the rest acquired
by the facility information acquisition section 101 and stored
in the facility information storage section 102 and acquires
the position information on the vehicle from the position
information acquisition section 121 to thus judge the posi-
tional relationship between each facility and the vehicle. The
audio information control section 114 sets the information
from the rest facility information to be audibly output and
the output timing of the information in consideration of the
arrival time, the route, the travel speed, etc. from the vehicle
position to each facility. For example, in the case where the
driver is fatigued, it is desirable to reach the rest facility
immediately, and thus the facility information on the facility
with a short arrival time from the vehicle position to the rest
facility is preferentially audibly output. Meanwhile, for
example, the fatigued driver is considered to have a reduced
situation judgment ability, and thus the facility information
on the facility that can be reached through a simple route is
preferentially audibly output. In addition, the timing of
performing the audio output is set significantly before the
rest facility in the case where the travel speed of the vehicle
is high on the basis of the speed information in the speed
information acquisition section 122 so that the driver who
has heard the audio output for the rest facility information
can drive with allowance of time.

[0150] In addition, the audio information control section
114 decides what item of the items (e.g. advertisement
information) included in the rest facility information, is
preferentially presented in the information. For example, in
the case where the rest facility has a specialty, a feature, and
the like, such information is preferentially converted into
audio information, because the audio output of such infor-
mation may act to make the driver interested in the rest
facility.

[0151] The audio information control section 114 notifies
the audio output section 115 of the audio information on the
rest facility generated as described above and the informa-
tion on the output timing.

[0152] The audio output section 115 controls an audio
reproduction device such as a speaker and a headphone
mounted on the vehicle, and audibly outputs the audio
information output from the audio information control sec-
tion 114.

[0153] Here, an example of presentation of the rest facility
information made by the in-vehicle device 1 is illustrated in
FIG. 18. In the example of FIG. 18, the facility information
display control section 103 displays superimposedly the
facility information UI for a rest facility A on the map screen
displayed on the display by the map display control section
104, and the audio output section 115 performs audio
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guidance for the rest facility A such as “There is a coffee
shop that serves good coffee nearby” and “You can try the
famous 00 coffee now” to guide the driver having the high
degree of fatigue to the rest facility.

[0154] Additionally, an audio reproduction device that can
reproduce stereophony may be used as the output destination
of the audio output section 115. In this case, when the audio
information control section 114 generates the audio infor-
mation, the direction (hereinafter, audio source direction) in
which audio information on a rest facility is output is set in
accordance with the relative positional relationship between
the display position of the rest facility information UI and
the vehicle position on the map screen. Then, the audio
output section 115 controls a plurality of speakers of a
stereophony reproduction device so as to audibly output the
audio information on the rest facility from the set audio
source direction.

[0155] Here, an example of presentation of the rest facility
information made by the in-vehicle device 1 through the
stereophony is illustrated in FIG. 19. A rest facility A is
located to the east of an own vehicle position B indicated by
an arrow (to the right of the driver) on the map screen. Thus,
the audio output section 115 performs audio guidance of
“00 is offering a time-limited service” from the right side
of'the driver to allow the driver to intuitively understand the
direction in which the rest facility is located.

[0156] Next, an operation of the navigation system
according to Embodiment 4 will be described.

[0157] FIG. 20 is a flowchart illustrating an acquisition
process for the rest facility information performed by the
in-vehicle device 1.

[0158] First, the fatigue state estimation section 112
acquires various types of sensor information obtained by
sensing the state of the driver, and estimates the degree of
fatigue of the driver (step ST71). In the case where the
fatigue state estimation section 112 judges from the estima-
tion result that the degree of fatigue is high (“YES” in step
ST72), the rest facility requesting section 113 sets on the
basis of the information from the in-vehicle sensor group 12
the facility search condition with a high degree of priority
given to the rest facility that is located around the vehicle
and that is highly likely to gain entry (step ST73).

[0159] After that, the communication control section 108
notifies the facility information acquisition section 101 of
the facility search condition set by the rest facility requesting
section 113, and transmits the acquisition request for the rest
facility information (step ST74).

[0160] On the other hand, in the case where the fatigue
state estimation section 112 judges that the degree of fatigue
of the driver is low (“NO” in step ST72), the process is
ended.

[0161] When the flowchart of FIG. 20 is regularly per-
formed, the information on the rest facility can be automati-
cally acquired from the information distribution server 2
without the need for the user to make a setting when the
degree of fatigue of the driver is high.

[0162] FIG. 21 is a flowchart illustrating an audio output
process for the rest facility information performed by the
in-vehicle device 1. Here, description is made on the
assumption that the rest facility information that is the
search result has already been transmitted from the infor-
mation distribution server 2.

[0163] First, the facility information acquisition section
101 receives the rest facility information, and the informa-
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tion is stored in the facility information storage section 102
(step ST81). The audio information control section 114 sorts
on the basis of the information in the in-vehicle sensor group
12 the rest facility information stored in the facility infor-
mation storage section 102 in the order of shortness of the
arrival time (or simplicity of the route etc.) (step ST82).
Subsequently, the audio information control section 114
selects the information to be audibly output from the rest
facility information, and generates the audio information
(step ST83). In addition, in the case where the stereophony
reproduction device is used, the audio information control
section 114 sets the audio source direction on the basis of the
position information on the vehicle and the position infor-
mation on the rest facility information.

[0164] Then, the audio output section 115 controls an
audio reproduction device such as the speaker installed in
the vehicle so as to output the audio information (step
ST84).

[0165] As described above, according to Embodiment 4,
the in-vehicle device 1 is configured to include: the fatigue
state estimation section 112 which estimates the fatigue state
of the driver; and the rest facility requesting section 113
which sets the facility search condition for the facility with
the attached parking lot in the case where it is judged, on the
basis of the estimation result by the fatigue state estimation
section 112, that the degree of fatigue of the driver is high,
and which transmits, to the information distribution server 2,
the acquisition request in combination with the position
information in the position information acquisition section
121. Therefore, the in-vehicle device 1 can automatically
acquire and present the facility information on the facility
that is located around the vehicle and that enables taking the
rest when the degree of fatigue of the driver is high, which
can provide the facility information that meets a desire of the
user which varies in accordance with the degree of fatigue.
[0166] Incidentally, in the above description, the in-ve-
hicle device 1 transmits the acquisition request for the rest
facility information separately from the regular acquisition
request for the facility information, but it is not limited
thereto; for example, the rest facility search condition may
be transmitted with attached to the regular acquisition
request for the facility information when the degree of
fatigue of the driver is high.

[0167] In addition, according to Embodiment 4, the in-
vehicle device 1 is configured to include: the audio infor-
mation control section 114 which generates the audio infor-
mation from the rest facility information acquired by the
facility information acquisition section 101; and the audio
output section 115 which outputs the audio information
generated by the audio information control section 114.
Consequently, the in-vehicle device 1 side can automatically
search for the nearby rest facility 1 when the degree of
fatigue of the driver is high, and propose to the driver the rest
facility with the screen display and audio guidance of the
in-vehicle device 1, which can prevent an accident in
advance.

[0168] Further, if the information such as the parking lot
use status in the facility information DB 202A is updated on
the basis of the determination result by the parking state
determination section 111, the available rest facility in the
minimum time can be guided.

[0169] In addition, according to Embodiment 4, the audio
information control section 114 is configured to select the
information that represents the specialty or feature of the
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facility included in facility information to convert the
selected information into the audio information. In this
manner, when the specialty, feature, and so on of the rest
facility are provided by the audio guidance, it is possible to
act to make the driver interested in the rest facility.

[0170] In addition, according to Embodiment 4, it is
configured that: the audio information control section 114
determines the direction of the rest facility with respect to
the driver on the basis of the position information in the
position information acquisition section 121 and the rest
facility information acquired by the facility information
acquisition section 101, and sets the corresponding direction
as the audio source direction in which the audio information
of the facility information is output; and that the audio
output section 115 which can reproduce the stereophony
outputs the audio information on the rest facility information
from the audio source direction set by the audio information
control section 114. In this manner, when the audio guidance
is provided with directivity, the user can grasp intuitively
what position on the screen to look at in the case where the
facility information is acquired during travel.

[0171] Incidentally, in the above description, the configu-
ration of Embodiment 4 is applied to the configuration
shown in the above Embodiment 2, but it is not limited
thereto; the configuration of Embodiment 4 may be applied
to the configurations shown in the above Embodiments 1
and 3.

[0172] In addition, the facility information is audibly
output when the driver is fatigued. However, the audio
output may also be made in the case where the degree of
fatigue is low, and it is not necessary to stick to the
configuration of FIG. 17. For example, the in-vehicle device
1 may be configured to have only one of the function of
acquiring the rest facility when the driver is fatigued (mainly
the fatigue state estimation section 112 and the rest facility
requesting section 113) and the function of audibly output-
ting facility information (mainly the audio information con-
trol section 114 and the audio output section 115).

[0173] The audio output section 115 performs audio guid-
ance on the facility information acquired by the facility
information acquisition section 101, which makes it easy for
the user to grasp the facility information acquired during
travel. Further, in the case where the facility is located
outside the display screen, the user can change the scale of
the map so that the facility information is displayed on the
screen when the vehicle is at stopping. During travel,
however, the change of the scale makes the map screen
difficult to see, and therefore is not preferable. Thus, when
the audio guidance is provided during travel, the facility
information can be grasped without changing the scale of the
map, and the latest facility information acquired from the
information distribution server 2 can be presented to the user
in real time.

Embodiment 5

[0174] In Embodiment 5, at starting of an in-vehicle
device 1 or a first acquisition request for facility information,
a negotiation process for a data format for the facility
information, a communication condition, and so forth is
configured to be performed with an information distribution
server 2.

[0175] FIG. 22 illustrates a configuration of a navigation
system according to Embodiment 5. Here, components for
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implementing the function of Embodiment 5 are added to
the configuration of Embodiment 1.

[0176] The in-vehicle device 1 of Embodiment 5 further
includes a user information storage section 116, a negotia-
tion section 117, and a maintenance information manage-
ment section 118.

[0177] In addition, the information distribution server 2 of
Embodiment 5 further includes a negotiation section 208
and a user management DB 209. In addition, the facility
information search section 203 and the facility information
generation section 204 illustrated in FIG. 1 are functionally
enhanced into a facility information search section 203B and
a facility information generation control section 204B.
[0178] Note that in FIG. 22, the components that are the
same as or equivalent to those in FIGS. 1 to 6 are denoted
by the same reference numerals, and descriptions thereof
will be omitted or simplified.

[0179] The user information storage section 116 stores, as
information on a user who uses the in-vehicle device 1, user
information such as the birthday and favorites of the user,
product information on the in-vehicle device 1, and mem-
bership information registered in a certain facility.

[0180] The maintenance information management section
118 manages maintenance information about the mainte-
nance period of the vehicle and the damage of the vehicle
such as the vehicle model of the vehicle on which the
in-vehicle device 1 is mounted, the vehicle inspection
period, and the oil change indicator. The user information
and maintenance information may be input in such a manner
that the user operates the touch panel display of the in-
vehicle device 1 and so on.

[0181] The negotiation section 117 presents, to the nego-
tiation section 208 of the information distribution server 2,
the information about specifications such as the size and the
resolution of the display used in the in-vehicle device 1 and
the information about communication such as communica-
tion speed and band when the in-vehicle device 1 is started,
and collates the above information with information on
specifications and communication of the information distri-
bution server 2 presented by the negotiation section 208 to
determine mutual communication conditions such as the
data format, the data size, and the communication speed. In
addition, at the same time, the negotiation section 117
notifies the negotiation section 208 of the information dis-
tribution server 2 of the user information stored in the user
information storage section 116 and the maintenance infor-
mation managed by the maintenance information manage-
ment section 118 during negotiation.

[0182] On the other hand, as discussed above, the nego-
tiation section 208 of the information distribution server 2
side presents the specifications information such as the data
format for transmission to be used by the information
distribution server 2 to the negotiation section 117 of the
in-vehicle device 1, and collates the above information with
the use information on the in-vehicle device 1 presented by
the negotiation section 117 to determine the mutual com-
munication conditions. In addition, the negotiation section
208 stores in the user management DB 209 the negotiation
result and the user information and the maintenance infor-
mation notified from the negotiation section 117. Thus,
when the negotiation section 208 can use the negotiation
result in the user management DB 209 from the next time,
the next and subsequent negotiation processes can be omit-
ted.
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[0183] The user management DB 209 stores the negotia-
tion result, user information, and maintenance information
for each in-vehicle device 1.

[0184] The facility information search section 203B adds
the user information acquired by the negotiation section 208
to the facility search condition received by the facility
information transmission section 201 from the in-vehicle
device 1, and extracts the facility information that matches
the above conditions from the facility information DB 202.
For example, in the case where the user information includes
the birthday, the facility information search section 203B
searches for the facility information on the facility that
issues a coupon (a type of advertisement information) that
can be used on the birthday.

[0185] In addition, the facility information search section
203B automatically extracts the facility information (here-
inafter, repair facility information) on the facility that
enables the maintenance, repair, and so forth from the
facility information DB 202 when a regular maintenance
period comes for an oil change and tire pressure adjustment
for the vehicle on which the in-vehicle device 1 is mounted
on the basis of the maintenance information stored in the
user management DB 209.

[0186] The facility information generation control section
204B sorts the facility information extracted in accordance
with the facility search condition, or the repair facility
information extracted in accordance with the maintenance
information from the facility information DB 202 by the
facility information search section 203B, on the basis of the
user information acquired by the negotiation section 208,
and converts the information into the data format decided in
the negotiation process.

[0187] Next, an operation of the navigation system
according to Embodiment 5 will be described.

[0188] FIG. 23 is a flowchart illustrating a search and
distribution process for the facility information performed
by the information distribution server 2. Here, description is
made when first communication time between the in-vehicle
device 1 and the information distribution server 2 (therefore,
the negotiation process is necessary) is assumed, and on the
assumption that the specifications information required for
the negotiation process has already been transmitted from
the in-vehicle device 1 together with the facility search
condition. Note that steps ST11 to ST14 of FIG. 23 are the
same processes as steps ST11 to ST14 illustrated in FIG. 4,
respectively, and therefore descriptions thereof will be omit-
ted or simplified.

[0189] First, the negotiation section 208 acquires the
specifications information, the user information, and the
maintenance information transmitted from the negotiation
section 117 of the in-vehicle device 1, and perform nego-
tiation with the negotiation section 117 on the basis of the
specifications information on the in-vehicle device 1 and the
specifications information on the information distribution
server 2 (step ST91). After that, the negotiation section 208
stores the negotiation result in the user management DB 209
together with the user information and the maintenance
information (step ST92).

[0190] It is only necessary that steps ST91 and ST92
described above should be performed

[0191] In addition, when searching for the facility infor-
mation, the facility information search section 203B sets the
search condition (e.g. birthday) on the basis of the user
information (step ST93). In addition, the facility information
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generation section 204B sets a priority condition (e.g. user’s
favorite genre) on the basis of the user information.
[0192] Then, the facility information search section 203B
acquires the facility search condition from the facility infor-
mation transmission section 201 (step ST11).

[0193] The facility information search section 203B
acquires the maintenance information stored in the user
management DB 209, and judges whether or not it is the
maintenance period of the vehicle on which the in-vehicle
device 1 is mounted (step ST94). In the case where it is the
maintenance period (“YES” in step ST94), the facility
information search section 203B acquires the repair facility
information on the facility that is located around the vehicle
from the facility information DB 202 on the basis of the
position information included in the facility search condition
(step ST95).

[0194] Subsequently, the facility information search sec-
tion 203B acquires from the facility information DB 202 the
facility information that matches the search condition set on
the basis of the user information and the facility search
condition received from the in-vehicle device 1 (step ST12).
The facility information generation control section 204B
adds the repair facility information acquired in step ST95 to
the facility information acquired in step ST12, and converts
the resulting information into the data format for transmis-
sion (step ST13). The converted information is transmitted
from the facility information transmission section 201 to the
in-vehicle device 1 (step ST14).

[0195] On the other hand, in the case where it is not the
maintenance period (“NO” in step ST94), the facility infor-
mation search section 203B proceeds to step ST12, and
searches for the facility information that matches the search
condition set on the basis of the user information, and the
facility search condition; the facility information generation
control section 204B converts the facility information into
the data format for transmission (step ST13), and the con-
verted information is transmitted from the facility informa-
tion transmission section 201 to the in-vehicle device 1 (step
ST14).

[0196] As described above, according to Embodiment 5,
the negotiation section 117 is configured to transmit to the
information distribution server 2 at least one of the pieces of
information about the specifications and communication of
the in-vehicle device 1 to perform negotiation with the
information distribution server 2 when the first acquisition
request is made, and to decide at least one of the data format
and the communication condition for the facility informa-
tion. Consequently, it is possible to minimize a setting by the
user. In addition, when the data format etc. between the
in-vehicle device 1 and the information distribution server 2
is determined, the information can be transmitted flexibly in
accordance with the specifications and the situation as
follows: for example, the image quality of the facility
information to be transmitted to the in-vehicle device 1 with
low performance is reduced, and a communication timing or
communication frequency is reduced in the case where the
communication is congested.

[0197] Incidentally, in the navigation system of FIG. 22,
the information distribution server 2 is configured to judge
the maintenance period of the vehicle on the basis of the
maintenance information, but it is not limited thereto; the
in-vehicle device 1 may be configured to judge the mainte-
nance period and request the information distribution server
2 for the repair facility information. In this case, it is
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considered that when setting the facility search condition,
for example, the search condition setting section 107 in FIG.
22 make reference to the maintenance information manage-
ment section 118 to judge whether or not the maintenance
period comes, and adds the condition for searching for the
repair facility to the facility search condition in the case
where it is judged that the maintenance is required. That is,
the search condition setting section 107 also serves as a
repair facility requesting section.

[0198] Consequently, the facility information on the facil-
ity that is located around the vehicle and that has repair
equipment can be automatically provided when the vehicle
on which the in-vehicle device 1 is mounted needs the repair
or maintenance, which can provide the facility information
on the facility that meets a desire of the user which varies in
accordance with an external factor. In addition, when the
repair facility information is displayed on the screen in
combination with normal facility information, it is possible
to propose the facility that provides a pastime during repair.

[0199] In addition, in the navigation system of FIG. 22, the
facility information search section 203B is configured to
make the search with the user information (including at least
one of the pieces of information about the taste of the user
and the in-vehicle device 1) managed by the user manage-
ment DB 209 being added to the facility search condition in
the information distribution server 2, but it is not limited
thereto; the in-vehicle device 1 may be configured to set the
facility search condition using the user information. In this
case, it is considered that when setting a facility search
condition, for example, the search condition setting section
107 in FIG. 22 makes reference to the user information
storage section 116 to acquire the user information, and adds
the information to the facility search condition.

[0200] Consequently, the user can save the setting of the
facility search condition. In addition, when personal infor-
mation such as the birthday is set as the user information, it
is possible to receive the information that can be used in a
particular event such as distribution of an exclusive birthday
coupon (a type of advertisement information).

[0201] In addition, the manufacturer that manufactures the
in-vehicle device 1 can provide a particular model with
added value, which connects with sales promotion.
Although this is not differentiation due to the function of the
in-vehicle device 1 itself, the differentiation for each model
can be achieved when the information that can be accessed
for free by only the particular model at the initial stage or
later as part of advertisement, for example, is stored in the
information distribution server 2. This also benefits the user
by saving replacement purchase and generation of an addi-
tional cost. As a result, an effect that connects with the sales
promotion of the in-vehicle device 1 can be expected.

[0202] In addition, the facility side that provides the
facility information to the in-vehicle device 1 via the infor-
mation distribution server 2 can selectively distribute an
exclusive coupon (the type of advertisement information) to
the in-vehicle device 1 of a particular vehicle model on the
basis of the vehicle model included in the user information,
which enables, for example, distribution of advertisement
information to a particular user layer.

[0203] Incidentally, in the aforementioned description, the
configuration of Embodiment 5 is applied to the configura-
tion shown in the above Embodiment 1, but it is not limited
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thereto; the configuration of Embodiment 5 may be applied
to the configurations shown in the above Embodiments 2 to
4.

[0204] For example, in the above Embodiment 2, the
presentation order priority condition is set in the in-vehicle
device 1, and transmitted to the information distribution
server 2. However, in the case where Embodiment 5 is
applied thereto, the user information may be combined with
the presentation order priority condition in the in-vehicle
device 1, and the resulting information may be transmitted
to the information distribution server 2.

[0205] In addition, in Embodiment 5, the information
distribution server 2 is configured to include the user man-
agement DB 209 to manage user information, but it is not
limited thereto; for example, as illustrated in FIG. 24, an
external server 4 may be prepared separately from the
information distribution server 2, and a Web page prepared
by a Web UI section 401 of the external server 4 may be
accessed from a terminal such as the in-vehicle device 1 or
a personal computer or smartphone owned by the user to set
the user information. Then, when sorting the facility infor-
mation, the facility information generation control section
204B may access the external server 4 to acquire the user
information stored in the user management DB 402.
[0206] As mentioned above, the information distribution
server 2 may be notified of the user information to be used
to sort the search result of the facility information by any
method,

Embodiment 6

[0207] In Embodiment 6, an in-vehicle device 1 is con-
figured to be able to acquire facility information from an
information distribution server 2 through an active operation
by auser, and to change the display of a facility information
UI displayed on a map screen.

[0208] FIG. 25 illustrates a configuration of a navigation
system according to Embodiment 6. Here, components for
implementing the function of Embodiment 6 are added to
the configuration of Embodiment 3.

[0209] The in-vehicle device 1 in Embodiment 6 further
includes a remote operation section 14 and an operation
instruction section 119.

[0210] Additionally, in FIG. 25, the components that are
the same as or equivalent to those in FIGS. 14 to 16 are
denoted by the same reference numerals, and descriptions
thereof will be omitted or simplified.

[0211] The remote operation section 14 is an interface that
receives the recognition result of a gesture operation or a
speech operation performed by the user using an in-vehicle
camera and a microphone provided in the vehicle on which
the in-vehicle device 1 is mounted.

[0212] The operation instruction section 119 converts the
recognition result of the user operation received by the
remote operation section 14 into an operation instruction,
and notifies a communication control section 108 and a
facility information display control section 103 of the opera-
tion instruction. It is assumed that the operation instruction
corresponding to the user operation has been set in advance
in the operation instruction section 119.

[0213] For example, in the case where the user performs
an operation of an acquisition request for the facility infor-
mation on the remote operation section 14 at an arbitrary
timing, the operation instruction section 119 converts the
user operation into an operation instruction, and notifies the

May 31, 2018

communication control section 108 of the operation instruc-
tion. The communication control section 108 having
received this notification acquires a facility search condition
from a search condition setting section 107, and acquires
position information from a position information acquisition
section 121, and the condition and information are trans-
mitted from a facility information acquisition section 101 to
an information distribution server 2.

[0214] In addition, for example, in the case where the user
performs a switching operation between search services on
the remote operation section 14 when a search for the facility
information is made using the search service of a content
provider group 3, the operation instruction section 119
converts the user operation into the operation instruction,
and notifies the communication control section 108 of the
operation instruction. The communication control section
108 having received this notification acquires the facility
search condition from the search condition setting section
107, and acquires the position information from the position
information acquisition section 121. The condition and
information are transmitted from the facility information
acquisition section 101 to the information distribution server
2 together with the operation instruction to the switching
between the search services.

[0215] In addition, for example, in the case where the user
performs an operation to change a display of a facility
information Ul on the remote operation section 14, the
operation instruction section 119 converts the user operation
into the operation instruction, and notifies the facility infor-
mation display control section 103 of the operation instruc-
tion. The facility information display control section 103
having received this notification changes the display of the
facility information Ul displayed superimposedly on a map
screen. For example, the facility information display control
section 103 scrolls the facility information Ul in accordance
with the user operation, or displays the facility information
UI in accordance with the user operation when the facility
information UI is not displayed due to an obstacle located
around the vehicle.

[0216] The operation instruction section 119 monitors the
user operation performed on the remote operation section 14
at all times while the in-vehicle device 1 is during booting,
and issues the aforementioned operation instruction.

[0217] Next, an operation of the navigation system
according to Embodiment 6 will be described.

[0218] Here, an example of the operation of the in-vehicle
device 1 in response to a remote operation by the user is
illustrated in FIG. 26. Here, an example in which the search
service of the content provider group 3 is changed is
described. FIG. 27 is a flowchart illustrating a switching
process for the search services performed by the in-vehicle
device 1.

[0219] First, as illustrated in FIG. 26(a), a speech of
“Change search destination” by the user is picked up by an
in-vehicle microphone 141 equipped in the remote operation
section 14, and output to the operation instruction section
119 (step ST101). The operation instruction section 119
displays on the map screen switching guide Uls for search
services A to D such as “Search service A”, “Search service
B”, “Search service C”, “Search service D”, and “Back”
illustrated in FIG. 26(b), and starts operation guidance (step
ST102). In addition, the operation instruction section 119
instructs the search condition setting section 107 to set the
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facility search condition, and notifies the communication
control section 108 of the facility search condition (step
ST103).

[0220] When the user points his/her finger to the direction
in which the search service that he/she desires to use is
displayed as illustrated in FIG. 26(c) in accordance with the
directions in which the switching guide Uls for “Search
service A” to “Search service D” are displayed, the gesture
operation is recognized by an in-vehicle camera 142
equipped in the remote operation section 14, and output to
the operation instruction section 119. The operation instruc-
tion section 119 decides the search service destination in
accordance with the output result, and notifies the search
condition setting section 107 of the search service so that the
facility search condition that designates the search service is
set (step ST104). In the example, the finger of the user points
to the direction in which the search service C is displayed,
and thus, the operation instruction to switch to the search
service C provided by the content provider group 3 is issued
from the operation instruction section 119 to the search
condition setting section 107. Finally, the communication
control section 108 transmits the facility search condition
including the designation of the search service from the
facility information acquisition section 101 to the informa-
tion distribution server 2, and makes the acquisition request
for the facility information (step ST105).

[0221] Additionally, in the example of FIG. 26(a), the
switching process for the search services is started by the
speech; however, it may be started by operating a hardware
button like a remote controller provided on a steering wheel.
In addition, in FIG. 26(c), the selecting operation for the
search services is performed by the finger pointing. How-
ever, the selection may also be made by a hand gesture,
speech, or the like. Thus, the remote control method is
merely exemplary, and is not limited to a particular opera-
tion method.

[0222] Here, an example of the remote operation by the
hand gesture is illustrated in FIG. 28. In the example of FIG.
28, when an obstacle is located around the vehicle, the
facility information display control section 103 restricts the
number of facilities to be displayed on the screen at a time,
and therefore, from a relation in which facility information
Uls extend over a plurality of pages, there is described an
example such that the pages are turned to show the facility
information Uls in accordance with the operation by the
user. FIG. 29 is a flowchart illustrating the switching process
for the facility information Uls performed by the in-vehicle
device 1.

[0223] First, as illustrated in FIG. 28(a), the speech of
“Change facility display” by the user is picked up by the
in-vehicle microphone 141, and output to the operation
instruction section 119 (step ST111). The operation instruc-
tion section 119 displays on the map screen an arrow and a
facility display guide Ul such as “Next facility” illustrated in
FIG. 28(b), and starts operation guidance (step ST112).
[0224] When the user shakes his/her hand as illustrated in
FIG. 28(c) in accordance with the facility display guide UL,
the gesture operation is recognized by the in-vehicle camera
142; the operation instruction section 119 converts the
gesture operation into the operation instruction that requests
the display change of the facility information UI, and
notifies the facility information display control section 103
of the operation instruction (step ST113). The facility infor-
mation display control section 103 having received the
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operation instruction acquires the facility information stored
in the facility information storage section 102, prepares the
facility information UI for the next page (step ST114), and
updates the facility information Uls as shown in FIG. 28(b)
to FIG. 28(d) (step ST115).

[0225] Additionally, in the example of FIG. 28, the pages
are configured to be turned to show the facility information
Uls by the remote operation. However, the audio output of
the facility information as described in the above Embodi-
ment 4 may be configured to be fast-forwarded.

[0226] In addition, in order to inform the user that the
in-vehicle device 1 has received the remote operation, the
operation instruction section 119 may control the audio
information control section 114 and the audio output section
115 in FIG. 17 so as to make the audio outputs such as
“Search is made again using search service C” in FIG. 26(c)
and “Facility display guidance is changed” in FIG. 28(c).
[0227] As described above, according to Embodiment 6,
the in-vehicle device 1 is configured to include: the remote
operation section 14 which receives the result of the speech
recognition or gesture recognition of the remote operation
performed by the user who is on the vehicle; and the
operation instruction section 119 which provides guidance
on the content of a choice-type remote operation that is
executable by the user with one hand or through the speech
and which converts the recognition result received by the
remote operation section 14 into the operation instruction to
control the in-vehicle device 1. For example, the operation
instruction section 119 converts the recognition result in the
remote operation section 14 into the operation instruction to
control the search condition setting section 107 to thus
control the switching between the facility search conditions,
converts the recognition result in the remote operation
section 14 into the operation instruction to control the
communication control section 108 to thus control the
timing when the facility information acquisition section 101
transmits the acquisition request, or converts the recognition
result in the remote operation section 14 into the operation
instruction to control the facility information display control
section 103 to thus control the display of the facility infor-
mation

[0228] Consequently, the user can remotely operate the
in-vehicle device 1 by a method that does not affect driving
without operating a button or the like on the touch panel
display of the in-vehicle device 1. In addition, regarding the
guidance on the content of the remote operation, by display-
ing options on the screen so that a remote operation by the
user is not erroneously detected, it is possible to make
discrimination by a particular word when the audio input is
made, and to make discrimination by directivity when the
gesture is performed. Further, the operation can be per-
formed even if the display of the in-vehicle device 1 does not
have a touch panel function.

[0229] Incidentally, in Embodiment 6, the display on the
display of the in-vehicle device 1 is configured to be
remotely operated, but it is not limited thereto; for example,
as illustrated in FIG. 30, the in-vehicle device 1 may be
configured to control the display on a separate additional
display device 5 provided in the vehicle in the case where
the additional display device 5 displays the map screen and
facility information Ul. Examples of the additional display
device 5 include a HUD (Head-Up Display) provided in the
vehicle.
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[0230] Meanwhile, the in-vehicle device 1 may be consti-
tuted of a display device of a display audio or the like, and
display control of the display device and communication
control with the information distribution server 2 may be
executed by a portable terminal such as a smartphone. Such
an example is illustrated in FIG. 31.

[0231] FIG. 31 illustrates a modification of the navigation
system according to Embodiment 1. In the example, it is
composed of a display device 6 mounted on the vehicle, a
portable terminal (e.g. a smartphone) 7 brought into the
vehicle, and an information distribution server 2 installed
outside the vehicle. Note that in FIG. 31, the components
that are the same as or equivalent to those in FIG. 1 are
denoted by the same reference numerals, and detailed
descriptions thereof will be omitted.

[0232] In the portable terminal 7, an in-vehicle sensor
group 12 acquires, from a group of sensors mounted on the
vehicle, information such as the position and speed of the
vehicle and the presence or absence of an obstacle. Then,
each time an acquisition request for facility information is
sent to the information distribution server 2, a search con-
dition setting section 107 acquires a facility search condition
from a search condition storage section 106 which stores the
facility search condition input by the user. Then, a facility
information acquisition section 101 regularly transmits, to
the information distribution server 2, an acquisition request
combined with the position of the vehicle acquired by the
in-vehicle sensor group 12 and the facility search condition
acquired by the search condition setting section 107, and
receives, from the information distribution server 2, the
facility information on the facility located around the vehicle
and matching the facility search condition. Then, a facility
information display control section 103 turns the facility
information received from the information distribution
server 2 into facility information Uls, and controls the
number of displays of the facility information Uls on the
basis of the information in the in-vehicle sensor group 12. A
map display control section 104 generates screen data for
displaying the facility information Uls displayed superim-
posedly on the map screen, and outputs the screen data to the
display device 6, so that the display device 6 displays the
screen data. Alternatively, the screen data for the facility
information Uls may be output from the facility information
display control section 103 to the display device 6 so that the
display device 6 displays superimposedly the screen data for
the facility information Uls on the map screen.

[0233] Besides the aforementioned ones, the present
invention may be subjected to a free combination of the
embodiments, deformation of a desired component of each
embodiment, or omission of a desired component of each
embodiment within the scope of the invention.

INDUSTRIAL APPLICABILITY

[0234] As described above, since the in-vehicle device of
the present invention is configured to control the number of
displays of the facility information on the basis of the
vehicle information, it is suitable for use in an in-vehicle
device of a navigation system or the like that provides the
facility information that meets a desire even during travel.

DESCRIPTION OF REFERENCE NUMERALS
and SIGNS

1: in-vehicle device
2: information distribution server

[0235]
[0236]
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[0237] 3: content provider group

[0238] 4: external server

[0239] 5: additional display device

[0240] 6: display device (display section)

[0241] 7: portable terminal

[0242] 12: in-vehicle sensor group

[0243] 13: additional sensor group

[0244] 14: remote operation section

[0245] 101: facility information acquisition section
[0246] 102: facility information storage section

[0247] 103: facility information display control section
[0248] 104: map display control section

[0249] 105: search condition input section

[0250] 106: search condition storage section

[0251] 107: search condition setting section

[0252] 108: communication control section

[0253] 109: use history storage section

[0254] 110: priority condition setting section

[0255] 111: parking state determination section

[0256] 112: fatigue state estimation section

[0257] 113: rest facility requesting section

[0258] 114: audio information control section

[0259] 115: audio output section

[0260] 116: user information storage section

[0261] 117: negotiation section

[0262] 118: maintenance information management section
[0263] 119: operation instruction section

[0264] 121: position information acquisition section
[0265] 122: speed information acquisition section
[0266] 123: obstacle information acquisition section
[0267] 131: user-on-board information acquisition section
[0268] 132: weather information acquisition section
[0269] 133: parking information acquisition section
[0270] 141: in-vehicle microphone

[0271] 142: in-vehicle camera

[0272] 201: facility information transmission section
[0273] 202, 202A: facility information DB

[0274] 203, 203B: facility information search section
[0275] 203A: facility information priority search section
[0276] 204: facility information generation section
[0277] 204A, 204B: facility information generation con-

trol section

[0278] 205: facility information updating section
[0279] 206: external server search section

[0280] 207: facility information conversion section
[0281] 208: negotiation section

[0282] 209: user management DB

[0283] 401: Web UI section

[0284] 402: user management DB.

1. An information distribution server that causes an in-
vehicle device to display facility information on a facility,
the server comprising:

a facility information database that stores the facility

information;

a facility information searcher that extracts, on the basis
of a position of a vehicle on which the in-vehicle device
is mounted and a facility search condition, the facility
information on the facility located around the vehicle
and matching the facility search condition from the
facility information database;

a facility information generation processor that converts
the facility information extracted by the facility infor-
mation searcher into a data format for display by the
in-vehicle device, and that controls the number of
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displays of the facility information on the basis of
vehicle information that includes at least one of a speed
of the vehicle and presence or absence of an obstacle

parking lot use status of the facility managed as the
facility information by the facility information data-
base.

around the vehicle in addition to the position of the
vehicle; and

a facility information transmitter that receives an acqui-
sition request that includes the vehicle information and
the facility search condition from the in-vehicle device,
and that returns the facility information in the data
format generated by the facility information generation
processor.

2. The information distribution server according to claim

1, further comprising:

a facility information updating section that receives, from
the in-vehicle device, information that indicates
whether or not the vehicle is in a parking state in a
parking lot attached to the facility, and updates a L

3. The information distribution server according to claim
1, further comprising:

an external server searcher that extracts, from an external
content provider group, the facility information on the
facility located around the vehicle and matching the
facility search condition; and

a facility information converter that, when converting the
facility information extracted by the external server
searcher into the data format that is the same as the data
format in the facility information generation processor,
converts the facility information into the information
from a viewpoint of the vehicle.



