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NAVIGATION APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to navigation appa 
ratuses for displaying rnap images and for searching for 
various facilities. 

[0003] 2. Description of the Related Art 

[0004] On-vehicle navigation apparatuses generally have 
a map display function for displaying a map image of the 
area surrounding the position of a vehicle on a screen, a path 
searching function for searching for a path to a destination 
or an intermediate location speci?ed by the user, and a path 
guiding function for guiding the vehicle along the path set by 
path searching. 
[0005] Most recent navigation apparatuses include a facil 
ity searching function for searching for various facilities to 
be set as a destination in path searching. When a search 
condition is speci?ed in the facility searching function, such 
as a facility genre (for example, a park) or a prefecture in 
Which a facility is located, facilities Which satisfy the 
speci?ed searching condition are searched for and the names 
of the facilities are listed and displayed. When the user 
selects a desired facility from the list and sets the destination 
to the location of the facility, path guiding to the desired 
facility can be performed. 

[0006] When the user selects a facility as a destination 
from the list of facilities searched for by the above-described 
facility searching function, the user often Wants to knoW 
details (such as a driving distance and driving time) of a 
driving path to the facility. In conventional navigation 
apparatuses, hoWever, to knoW the details of a driving path 
to a desired facility, it is necessary to set the facility as a 
destination, eXecute path searching, and refer to information 
obtained as a search result, such as a driving distance and 
driving time. Therefore, When details of the driving paths to 
several facilities are required, it is necessary to repeat the 
operations of setting one facility as a destination, instructing 
the execution of path searching, and referring to the infor 
rnation obtained as a search result. Accordingly, this con 
ventional method of operation is troublesome for a user. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been made in consider 
ation of the foregoing problem. An object of the present 
invention is to provide a navigation apparatus Which gives 
details of a driving path to each of a plurality of facilities 
Without troublesorne operations. 

[0008] To solve the above-described problem, a naviga 
tion apparatus according to the present invention includes a 
facility searching means that searches for a plurality of 
facilities Which satisfy a facility searching condition set by 
a condition setting means, and a draWing means that draWs 
a search image in Which the plurality of searched facilities 
is displayed in a list form on a screen as choices. When one 
of the plurality of facilities is speci?ed as a selection 
candidate, path information of a path to the speci?ed facility 
is displayed on the same screen including the choices. A 
display means displays the search image draWn by the 
draWing means on a screen, and, When the search image is 
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displayed on the screen of the display means, a search 
candidate specifying rneans speci?es the facility corre 
sponding to the choice included in the search image as the 
selection candidate. 

[0009] When a simple operation of specifying selection 
candidates from among a plurality of facilities displayed as 
choices in a list form on a screen is performed, path 
information of a path to each of the speci?ed facilities is 
displayed. Therefore, Without repeating a troublesome 
operation, details of driving paths to a plurality of facilities 
can be understood. 

[0010] It is preferred that the navigation apparatus further 
include path searching means for searching for a driving 
path to reach each of the plurality of facilities searched for 
by the facility searching means, and path-inforrnation gen 
eration means for generating the path inforrnation corre 
sponding to each of the plurality of facilities according to the 
result of the searching performed by the path searching 
rneans. Since the path information is generated according to 
the result of searching for a driving path to each facility, the 
path information includes actual road information and is 
more detailed. 

[0011] It is also preferred that the path information include 
at least the driving distance and the driving time required to 
reach each of the plurality of facilities. Since the driving 
distance and driving time are presented as path inforrnation, 
details of the driving path to each facility can be more 
speci?cally understood. 

[0012] It is also preferred that the path information include 
a driving charge required for a toll road When the toll road 
is included in a driving path to a facility. With this feature, 
since Whether the toll of a toll road is required is identi?ed, 
and, if it is required, the amount of the toll is identi?ed, 
details of the driving path are more accurately understood. 

[0013] It is also preferred that the path information include 
a map image Which includes a driving path to a facility. 
Since a map image including the driving path is displayed, 
geographical information (such as natural features and the 
name of a city near the facility) related to the driving path 
to the facility is easily understood. 

[0014] It is also preferred that the navigation apparatus 
further include position detection means for detecting the 
position of a vehicle, and the map image include the entire 
driving path Which connects the facility speci?ed by the 
search-candidate specifying means and the position of the 
vehicle detected by the position detection means. Since the 
map image includes the entire driving path, the condition 
(such as a passing-through area and the types of roads 
included in the driving path) of the driving path to the 
facility is easily understood on the map. 

[0015] It is preferred that the draWing rneans display the 
selected facility and the position of the vehicle in an ernpha 
siZed rnanner. With this feature, the starting point and the 
ending point of the driving path are easily understood. 

[0016] It is also preferred that the draWing rneans display 
the entire driving path in an ernphasiZed rnanner. With this 
feature, the driving path is easily differentiated from other 
roads included in the map image, and hence, the driving path 
is easily understood. 
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[0017] It is also preferred that the drawing means display 
a toll road included in the driving path in an identi?able 
manner. With this feature, the percentage and the position of 
the toll road in the driving path is easily and visually 
understood. 

[0018] It is preferred that the draWing means draW a search 
image Which has a ?rst area in Which the choices are 
included and a second area disposed at the left or right of the 
?rst area, in Which the path information is included. Gen 
erally, on-vehicle navigation apparatuses are provided With 
a display having a landscape display screen. Therefore, 
When the ?rst area Which includes the choices and the 
second area Which includes the path information are dis 
posed horiZontally, the landscape display screen is effec 
tively used and an easy-to-see search screen is displayed. 

[0019] It is preferred that, When only some of the facilities 
searched for by the facility searching means are included in 
the search image in the screen displayed by the display 
means, the path searching means conduct searching for the 
displayed portion of the facilities. Even When there are a 
large number of facilities Which satisfy the facility search 
condition, since search processing is performed only for a 
displayed portion of the facilities, that is, facilities having a 
high probability of being speci?ed as a selection candidate, 
only the most likely processing is ef?ciently performed. 

[0020] It is preferred that the draWing means specify the 
order of the choices to be displayed in a list form according 
to the driving time required to reach each facility along the 
driving path searched for by the path searching means. The 
draWing means alternatively may specify the order of the 
choices to be displayed in a list form according to the driving 
distance to each facility along the driving path searched for 
by the path searching means. When the order of the choices 
to be displayed in a list form is speci?ed according to driving 
time or driving distance, a facility suited to a desired driving 
time or a desired driving distance is easily found according 
to the listed driving time or the listed driving distance, and 
the path information to the facility is obtained. 

[0021] The foregoing object is achieved in another aspect 
of the present invention through the provision of a naviga 
tion apparatus including a condition setting section for 
setting a facility searching condition; a facility searching 
section for searching for a plurality of facilities Which satisfy 
the facility searching condition set by the condition setting 
section; a draWing section for draWing a search image in 
Which the plurality of facilities searched for by the facility 
searching section is displayed in a list form on a screen as 
choices, and in Which, When one of the plurality of facilities 
is speci?ed as a selection candidate, path information of a 
path to the speci?ed facility is displayed on the same screen 
including the choices; a display section for displaying the 
search image draWn by the draWing section on a screen; a 
search-candidate specifying section for specifying, When the 
search image is displayed on the screen of the display 
section, the facility corresponding to the choice included in 
the search image as the selection candidate; a path searching 
section for searching for a driving path to each of the 
plurality of facilities searched for by the facility searching 
section; and a path-information generation section for gen 
erating the path information corresponding to each of the 
plurality of facilities according to the result of searching 
performed by the path searching section. 
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[0022] The foregoing object is achieved in still another 
aspect of the present invention through the provision of a 
facility searching method for a navigation apparatus, includ 
ing the steps of setting a facility searching condition; search 
ing for a plurality of facilities Which satisfy the set facility 
searching condition; draWing a search image in Which the 
plurality of searched facilities is displayed in a list form on 
a screen as choices, and in Which, When one of the plurality 
of facilities is speci?ed as a selection candidate, path infor 
mation of a path to the speci?ed facility is displayed on the 
same screen including the choices; displaying the draWn 
search image on a screen; and specifying, When the search 
image is displayed on the screen, a facility corresponding to 
one of the choices included in the search image as the 
selection candidate. 

[0023] As described above, according to the present 
invention, When a simple operation of specifying selection 
candidates from among a plurality of facilities displayed in 
a list form as choices is performed, path information of a 
path to each of the speci?ed facilities is displayed. There 
fore, Without repeating a troublesome operation, details of 
the driving paths to a plurality of facilities can be under 
stood. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a block diagram of a navigation apparatus 
according to an embodiment of the present invention. 

[0025] FIG. 2 is a floWchart of the operation of the 
navigation apparatus shoWn in FIG. 1. 

[0026] 
[0027] FIG. 4 illustrates an eXample display of path 
information, When teXt information is displayed on a map 
image in overlapping fashion. 

[0028] FIG. 5 is a ?oWchart of the operation of the 
navigation apparatus When a group of facilities to be dis 
played in a facility list is extracted and path searching 
processing for searching for a driving path to each of the 
extracted facilities is performed. 

[0029] FIG. 6 is a partial ?oWchart of the operation of the 
navigation apparatus When the display order of the choices 
is speci?ed according to driving time. 

[0030] FIG. 7 illustrates an eXample facility list in Which 
the order of the choices is speci?ed according to driving 
time. 

[0031] FIG. 8 is a partial ?oWchart of the operation of the 
navigation apparatus When the display order of the choices 
is speci?ed according to driving distance. 

[0032] FIG. 9 illustrates an eXample facility list in Which 
the order of the choices is speci?ed according to driving 
distance. 

[0033] FIG. 10 illustrates eXample path information in 
Which the address of a facility is displayed. 

FIG. 3 illustrates an eXample search image. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] A navigation apparatus according to an embodi 
ment of the present invention Will be described beloW by 
referring to the draWings. 
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[0035] FIG. 1 is a block diagram showing the general 
structure of the navigation apparatus according to the 
present embodiment. The navigation apparatus shoWn in 
FIG. 1 includes a navigation controller 1, a DVD 2, a disk 
reading apparatus 3, a remote control unit 4, a vehicle 
position detection section 5, and a display apparatus 6. 

[0036] The navigation controller 1 controls the entire 
operation of the navigation apparatus. The navigation con 
troller 1 uses a CPU, a ROM, and a RAM to eXecute a 
predetermined program to implement its function. Adetailed 
structure of the navigation controller 1 Will be described 
later. 

[0037] A DVD 2 is a recording medium Which includes 
stored map data required for displaying maps and searching 
for paths. The DVD 2 stores the map data in units of 
rectangular areas having an appropriate siZe divided by 
longitudes and latitudes. The map data of each area is 
identi?ed by its area number and can be read. The map data 
of each area includes (1) “a draWing unit” formed of various 
types of data required for displaying a map image, (2) “a 
road unit” formed of various types of data required for 
processing of map matching, path searching, and path guid 
ance, (3) “an intersection unit” formed of various types of 
data expressing detailed information of intersections, and (4) 
detailed facility data indicating information (such as the 
names, the addresses of the positions, and the longitudes and 
latitudes) of various facilities. 

[0038] The disk reading apparatus 3 can be loaded With 
one or a plurality of DVDs 2, and reads map data from a 
DVD 2 under the control of the navigation controller 1. A 
disk to be loaded is not necessarily a DVD. It may be a CD. 
The disk reading apparatus 3 also may be con?gured such 
that it can be loaded With either a DVD or a CD selectively. 

[0039] The remote control unit 4 has a joystick for speci 
fying an upper, loWer, left, or right direction, a ten-key pad, 
and various operation keys such as a determination key for 
determining various settings, and provides a signal corre 
sponding to an operation to the navigation controller 1. 

[0040] The vehicle-position detection section 5 has, for 
eXample, a GPS receiver, a direction sensor, and a distance 
sensor, detects the position (longitude and latitude) of a 
vehicle at predetermined timing, and provides a detection 
result. 

[0041] A display apparatus 6 displays various types of 
images, such as map images of the area surrounding the 
position of the vehicle and the search results of nearby 
facilities, according to draWing data supplied from the 
navigation controller 1. 

[0042] A more detailed structure of the navigation con 
troller 1 Will be described neXt. The navigation controller 1 
shoWn in FIG. 1 includes a map buffer 10, a map reading 
control section 12, a map draWing section 14, a facility 
searching section 16, a teXt-information generating and 
draWing section 18, a VRAM 20, a vehicle-position calcu 
lation section 22, a path searching processing section 24, a 
path memory 26, a path guidance processing section 28, an 
input processing section 30, an operation-screen generation 
section 32, and an image synthesis section 34. 

[0043] The map buffer 10 temporarily stores map data 
read from the DVD 2 by the disk reading apparatus 3. 
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[0044] The map reading control section 12 sends a request 
for reading map data of a predetermined area to the disk 
reading apparatus 3 in response to the position of the vehicle 
calculated by the vehicle-position calculation section 22 or 
a request of the input processing section 30. 

[0045] The map draWing section 14 generates map draW 
ing data for displaying map images according to the map 
data stored in the map buffer 10. 

[0046] The facility searching section 16 searches for a 
facility Which satis?es a predetermined facility searching 
condition (such as the genre of the facility or the prefecture 
of the location of the facility) speci?ed by the user With the 
use f the remote control unit 4. When the user uses the 
remote control unit 4 to specify one facility from a plurality 
of facilities obtained as a search result, the facility searching 
section 16 also sets the facility as a selection candidate. 

[0047] The teXt-information generating and draWing sec 
tion 18 generates teXt information (details thereof Will be 
described later) for a driving path to the facility speci?ed as 
a selection candidate, generates draWing data for displaying 
the teXt information, and stores the draWing data in the 
VRAM 20. The VRAM 20 temporarily stores the map 
draWing data supplied from the map draWing section 14 and 
the draWing data supplied from the teXt-information gener 
ating and draWing section 18. 

[0048] The vehicle-position calculation section 22 calcu 
lates the position and direction of the vehicle according to 
detection data supplied from the vehicle-position detection 
section 5, and performs map matching processing for modi 
fying the position of the vehicle When the calculated position 
of the vehicle is not on a road in the map data. 

[0049] The path searching processing section 24 searches 
for a driving path Which connects a starting point and a 
destination (or an intermediate location) speci?ed by the 
user, under a certain condition. The path memory 26 stores 
path data corresponding to the driving path eXtracted by the 
path searching processing section 24. 

[0050] The path guidance processing section 28 performs 
path guidance processing, such as reading the path data 
stored in the path memory 26 and generating draWing data 
for displaying the driving path (guidance path) along Which 
the vehicle is to be guided on a map in overlapping fashion. 

[0051] The input processing section 30 supplies instruc 
tions to sections of the navigation controller 1 for perform 
ing operations corresponding to various instructions 
received from the remote control unit 4. 

[0052] The operation-screen generation section 32 gener 
ates draWing data for displaying operation screens used by 
the user to instruct various operations. For example, the 
operation-screen generation section 32 generates draWing 
data corresponding to an operation screen for entering a 
facility search condition to be used for facility searching by 
the facility searching section 16 and draWing data corre 
sponding to an operation screen for displaying a plurality of 
facilities searched for by the facility searching section 16 in 
a list form as choices. 

[0053] The image synthesis section 34 synthesiZes the 
draWing data read from the VRAM 20 and the draWing data 
received from the operation-screen generation section 32, 
and provides the synthesiZed data to the display apparatus 6. 



US 2004/0204841 A1 

[0054] The remote control unit 4, the input processing 
section 30, and the operation-screen generation section 32 
correspond to a condition setting means; the facility search 
ing section 16 corresponds to a facility searching means; the 
map drawing section 14, the teXt-information generating and 
draWing section 18, and the operation-screen generation 
section 32 correspond to a draWing means; the display 
apparatus 6, the VRAM 20, and the image synthesis section 
34 correspond to a display means; the remote control unit 4, 
the facility searching section 16, and the input processing 
section 30 correspond to a search-candidate specifying 
means; the path searching processing section 24 corresponds 
to a path searching means; the map draWing section 14 and 
the teXt-information generating and draWing section 18 
correspond to a path-information generation means; and the 
vehicle-position detection section 5 corresponds to a posi 
tion detection means. 

[0055] The navigation apparatus according to the present 
embodiment has the above-described structure. The opera 
tion thereof Will be described neXt. 

[0056] FIG. 2 is a ?oWchart of the operation of the 
navigation apparatus. The facility searching section 16 
determines (in step 100) Whether the user has instructed 
(issued a facility searching instruction) facility searching by 
using the remote control unit 4. When a facility searching 
instruction has not yet been issued, a negative determination 
is obtained and the determination of step 100 is repeated. 

[0057] When a facility searching instruction is issued, a 
positive determination is obtained in step 100, and the 
facility searching section 16 searches for (in step 101) a 
facility Which satis?es a facility search condition speci?ed 
according to the user’s operation instruction. More speci? 
cally, a predetermined operation screen draWn by the opera 
tion-screen generation section 32 is displayed on the screen 
of the display apparatus 6, the user speci?es a facility search 
condition, such as the genre (for eXample, a park or an 
amusement park) of the facility or the prefecture in Which 
the facility is located, and a facility Which satis?es the 
speci?ed facility search condition is searched for. 

[0058] When the facility searching section 16 ?nds a 
facility Which satis?es the facility searching condition, the 
operation-screen generation section 32 performs processing 
(in step 102) for displaying the list (facility list) of a facility 
(or facilities) Which satis?es the facility searching condition. 
[0059] Next, the facility searching section 16 determines 
(in step 103) Whether the user has speci?ed a facility 
included in the facility list. When a facility has not yet been 
speci?ed, a negative determination is obtained and the 
determination of step 103 is repeated. 

[0060] When a facility is speci?ed, a positive determina 
tion is obtained in step 103, and the facility searching section 
16 instructs the path searching processing section 24 to 
perform path searching processing With the location of the 
speci?ed facility being set as a destination. The path search 
ing processing section 24 receives the instruction, and (in 
step 104) sets the speci?ed facility as a destination and 
performs the predetermined path searching processing for 
searching for a driving path Which connects the destination 
and the starting point (Where the vehicle is currently 
located). 
[0061] Then, the teXt-information generating and draWing 
section 18 instructs the path searching processing section 24 
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to calculate a driving distance, a driving time, and a driving 
charge (such as a charge imposed on passing through a toll 
road) required When the user drives the vehicle to the facility 
along the searched driving path. The path searching pro 
cessing section 24 receives the instruction and calculates the 
driving distance, the driving time, and the driving charge. 
The teXt-information generating and draWing section 18 
generates (in step 105) draWing data used for displaying teXt 
information Which indicates those pieces of information 
related to the driving path. The generated draWing data is 
stored at a predetermined area of the VRAM 20. 

[0062] The map draWing section 14 reads the driving path 
searched for by the path searching processing section 24 
from the path memory 26 and generates map draWing data 
for displaying a map image of an area Which includes the 
driving path (in step 106). The generated map draWing data 
is stored at a predetermined area of the VRAM 20. 

[0063] Next, the image synthesis section 34 synthesiZes 
the draWing data stored in the VRAM 20 and the draWing 
data received from the operation-screen generation section 
32, and supplies the result to the display apparatus 6. With 
this operation, the facility list, the teXt information related to 
the driving path to the facility selected from the facility list, 
and a search image Which includes the map image of an area 
that includes the driving path are displayed on the screen of 
the display apparatus 6 (in step 107). 

[0064] FIG. 3 illustrates a speci?c eXample of the search 
image displayed in step 107. The facility list is displayed at 
a left-hand-side area (?rst area) of the screen. In the eXample 
shoWn in FIG. 3, a YYYY park is speci?ed in the facility 
list, and path information related to a driving path obtained 
When the YYYY park is set as a destination is displayed at 
a right-hand-side area (second area) of the screen. When the 
display screen of the display apparatus 6 has a landscape 
orientation, if the ?rst area Which includes the facility list 
and the second area Which includes the path information 
area are arranged in a horiZontal direction, the landscape 
display screen is effectively used, and an easy-to-see search 
screen can be shoWn. 

[0065] In FIG. 3, teXt information Which includes a driv 
ing distance of 80 km, a driving time of 3 hours, and a 
driving charge of 4,000 yen is indicated at an upper right 
portion of the screen for the searched driving path When the 
YYYYpark is set as a destination. Since the driving distance 
and the driving time are shoWn for the driving path to the 
facility, the user can speci?cally understand the details of the 
driving path to the facility. In addition, since the driving 
charge is also displayed, the user can determine Whether 
payment is required, and if it is required, can determine the 
amount of money to be paid. Therefore, the user can 
understand the details of the driving path more precisely. 

[0066] At a loWer right portion of the screen, a map image 
of an area Which includes the entire searched driving path 
When the YYYY park is set as an destination is displayed. 
The driving path is emphasiZed by a thick line. Because the 
map image Which includes the driving path is displayed, the 
user can easily understand geographical information (such 
as natural features and the names of cities around the 
facility) related to the driving path to the facility. Especially 
since the entire driving path is included, the user can easily 
understand on the map the situation (such as regions the 
vehicle passes through and the types of roads included in the 
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driving path) of the entire driving path to the facility. Since 
the entire driving path is displayed in an emphasiZed man 
ner, the user can easily differentiate the driving path from 
other roads included in the map image, so that the user easily 
recognizes the driving path. 

[0067] In the map image, the current vehicle position is 
indicated by a vehicle mark G in an emphasiZed manner, and 
the position of the YYYY park is indicated by a destination 
mark P in an emphasiZed manner. Therefore, the user can 
easily recogniZe the starting point and the ending point of the 
driving path. 

[0068] In the map image, an expressWay (toll road) 
included in the driving path is displayed such that it can be 
differentiated from other types of roads included in the 
driving path. In addition, the Word “expressway” is indicated 
near the expressWay to indicate that it is an expressWay. 
Because a toll road included in the driving path is displayed 
such that it can be differentiated from other types of roads, 
the user can visually and easily understand the percentage 
and location of the toll road in the entire driving path. 

[0069] When the search image is displayed as described 
above, the facility search section 16 determines (in step 108) 
Whether an operation has been instructed to determine the 
currently speci?ed facility as the destination to Which the 
vehicle is to be guided. 

[0070] When an operation for determining the facility as 
the destination has not yet been instructed, a negative 
determination is obtained in step 108, and the facility search 
section 16 determines (in step 109) Whether another facility 
has been speci?ed in the facility list. When another facility 
has not yet been speci?ed, a negative determination is 
obtained, the processing returns to step 108, and the subse 
quent processes are repeated. When another facility has been 
speci?ed, a positive determination is obtained in step 109, 
the processing returns to step 104, and the subsequent 
processes are repeated. With these processes, every time 
another facility is speci?ed in the facility list, the content of 
the path information (text information and map image) is 
updated. 
[0071] When an operation has been instructed to deter 
mine the facility as the destination, a positive determination 
is obtained in step 108, and the facility search section 16 
instructs the path guidance processing section 28 to perform 
path guidance processing With the facility being set as the 
destination. The path guidance processing section 28 
receives the instruction, and performs the predetermined 
path guidance processing according to the path data stored 
in the path memory 26 (in step 110). 

[0072] As described above, When the user performs a 
simple operation of specifying a facility from among a 
plurality of facilities listed as choices in the navigation 
apparatus according to the present embodiment, a driving 
path to the speci?ed facility is displayed. Therefore, Without 
performing a troublesome operation, the user can understand 
the details of a driving path to each of a plurality of facilities. 
Especially since path information, such as driving distance 
and driving time, is generated according to a search result of 
a driving path to the facility, the path information includes 
the actual road situation and is more detailed. 

[0073] The present invention is not limited to the above 
described embodiment. Various modi?cations are possible 
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Within the scope of the present invention. In the above 
described embodiment, When path information is displayed, 
text information, such as a driving distance and a driving 
time, and a map image are displayed at different areas, as 
shoWn in FIG. 3. HoWever, the text information may be 
displayed on the map image in overlapping fashion. 

[0074] FIG. 4 illustrates a display example of path infor 
mation obtained When text information is displayed on a 
map image in overlapping fashion. As shoWn in FIG. 4, the 
map image is displayed at a right-hand side of a display 
screen, and the text information is displayed in overlapping 
fashion such that it is associated With a driving path included 
in the map image. When text information is overlapped With 
a map image to indicate path information as described 
above, the display area of the map image is extended. 

[0075] In the above-described embodiment, each time a 
facility is speci?ed, path searching processing for searching 
for a driving path to the facility is performed and a search 
image is displayed. In parallel With display processing of the 
search image corresponding to a facility, path searching 
processing for searching for driving paths to other facilities 
searched for according to a facility searching condition may 
be performed. When, in parallel With display processing of 
the search image corresponding to one facility, path search 
ing processing for searching for driving paths to other 
facilities searched for according to a facility searching 
condition is performed, it is preferred that a group of (for 
example, ?ve or six) facilities to be displayed in a facility list 
be extracted, and path searching processing for searching for 
a driving path to each of the facilities included in the 
extracted group be performed. 

[0076] FIG. 5 is a ?oWchart of the operation of the 
navigation apparatus When a group of facilities to be dis 
played in a facility list is extracted, and path searching 
processing for searching for a driving path to each of the 
facilities included in the extracted group is performed. The 
operation procedure shoWn in FIG. 5 differs from that 
shoWn in FIG. 2 in that step 104 is omitted and step 120 and 
step 121 are added betWeen step 101 and step 102. A 
description Will be made beloW mainly focusing on the 
differences. 

[0077] When facilities Which satisfy a facility search con 
dition are found, the facility searching section 16 extracts (in 
step 120) a predetermined number of (such as six or seven) 
facilities to be displayed in the facility list, and instructs the 
path searching processing section 24 to perform path search 
ing processing With the position of each of the extracted 
facilities being set as a destination. The path searching 
processing section 24 receives the instruction, and performs 
(in step 121) the path searching processing for searching for 
a driving path Which connects each facility and the starting 
point, With each facility extracted by the facility searching 
section 16 being set as the destination. The operation-screen 
generation section 32 displays the facility list (in step 102). 

[0078] The facility searching section 16 then determines 
(in step 103) Whether the user has speci?ed a facility in the 
facility list. When one facility is speci?ed, a positive deter 
mination is obtained in step 103, and the facility searching 
section 16 reports the speci?ed facility to the map draWing 
section 14 and to the text-information generating and draW 
ing section 18. The process of step 105 and subsequent 
processes are performed to generate text information and a 
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map image corresponding to the speci?ed facility and to 
display a predetermined search image Which includes the 
facility list, the text information, and the map image on the 
screen of the display apparatus 6. 

[0079] When another facility has been speci?ed in the 
facility list (When a positive determination is obtained in 
step 109), the process of step 105 and subsequent processes 
are repeated for the neWly speci?ed facility to display a 
search image for the speci?ed facility. When a great number 
of facilities satisfy a facility search condition and they 
cannot ?t in the display screen, if the user instructs page 
update or the like to sWitch facilities to be displayed, the 
processes of steps 120 and 121 are performed, a predeter 
mined number of facilities to be neWly displayed are 
extracted, and path searching processing is executed for each 
facility. As described above, even When a great number of 
facilities satisfy a facility search condition, if searching 
processing is applied to a group of facilities to be displayed 
in the facility list, that is, only to facilities Which have a high 
possibility of being speci?ed as choices, only the most likely 
processing is ef?ciently performed. 

[0080] In the above-described embodiment, the order of 
facilities included in the facility list as choices in a search 
image is not speci?cally determined. The order of facilities 
included in the facility list may be speci?ed according to the 
driving time or the driving distance to each facility. 

[0081] FIG. 6 is a partial ?oWchart of the operation of the 
navigation apparatus When the display order of the choices 
is speci?ed according to driving time. The operation shoWn 
in FIG. 6 differs from the operation shoWn in FIG. 5 in that 
step 122 is added betWeen step 121 and step 102. A 
description Will be made beloW mainly focusing on the 
differences. 

[0082] When a predetermined number of (such as six or 
seven) facilities to be displayed in the facility list are 
extracted, and path searching processing is performed With 
the position of each of the extracted facilities being set as a 
destination (in step 121), the operation-screen generation 
section 32 obtains the driving time to each facility, deter 
mines the order of the plurality of facilities to be displayed 
in the facility list as choices (in step 122), and displays the 
facility list according to the speci?ed order (in step 102). 

[0083] FIG. 7 illustrates a display example of a facility list 
in Which the order of choices is speci?ed according to the 
driving time. As shoWn in FIG. 7, the driving time to each 
facility serving as a choice is calculated as one hour and 50 
minutes (in the ?gure, indicated by 1 H 50 M, and herein 
after the same notation is used) to a XXXX park, three hours 
to a YYYYpark, three hours and 20 minutes to a ZZZZ park, 
and so on. According to the driving time, the facilities, or the 
choices, are listed from the top. As described above, the 
driving time to each facility is obtained, and a facility list is 
displayed With the facilities being listed in order according 
to the driving time, so that the user can easily ?nd a facility 
suited to a desired driving time by using the indicated 
driving time, and obtain other path information. 

[0084] FIG. 8 is a partial ?oWchart of the operation of the 
navigation apparatus When the order of choices is speci?ed 
according to driving distance. The operation shoWn in FIG. 
8 differs from the operation shoWn in FIG. 6 in that step 122 
is replaced With step 122A. A description Will be made 
beloW mainly focusing on the differences. 
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[0085] When a predetermined number of facilities to be 
displayed in the facility list are extracted, and path searching 
processing is performed With the position of each of the 
extracted facilities being set as a destination (in step 121), 
the operation-screen generation section 32 obtains the driv 
ing distance to each facility, determines the order of the 
plurality of facilities to be displayed in the facility list as 
choices (in step 122A), and displays the facility list accord 
ing to the speci?ed order (in step 102). 

[0086] FIG. 9 illustrates a display example of a facility list 
in Which the order of choices is speci?ed according to the 
driving distance. As shoWn in FIG. 9, the driving distance 
to each facility serving as a choice is calculated as 55 km to 
the XXXX park, 80 km to the YYYY park, 92 km to the 
ZZZZ park, and so on. According to the driving distances, 
the facilities, or the choices, are listed from the top. As 
described above, the driving distance to each facility is 
obtained, and a facility list is displayed With the facilities 
being listed in order according to the driving distance, so 
that the user can easily ?nd a facility suited to a desired 
driving distance by using the indicated driving distances, 
and obtain other path information. 

[0087] In the same Way as the order of choices can be 
determined according to the driving time or the driving 
distance, the order of choices may be determined according 
to a required payment. The navigation apparatus may be 
con?gured such that the user can select a reference used for 
specifying the order of choices, from a driving distance, 
driving time, and required payment. In the above-described 
modi?cations, the order of choices is speci?ed for a prede 
termined number of facilities to be displayed in a facility list. 
The order of choices may be speci?ed according to driving 
time or a driving distance after path searching processing is 
applied to all facilities Which satisfy a facility searching 
condition. 

[0088] In the above-described embodiment, text informa 
tion, such as a driving distance and driving time, and a map 
image are displayed as path information. The navigation 
apparatus may be con?gured such that only text information 
is displayed as path information and a map image is omitted, 
to reduce the processing load. In the above-described 
embodiment, text information includes a driving distance, 
driving time, and required payment. The content of the text 
information is not limited to those items. Other information, 
such as an expected arrival time at each facility, may be 
included. 

[0089] In the above-described embodiment, When one 
facility is speci?ed, one driving path to the facility is 
searched for and path information related to the searched 
driving path is displayed. Alternatively, path information 
related to a plurality of driving paths searched for according 
to various conditions (such as the minimum distance or a 
priority placed on expressWays) may be displayed. 

[0090] In the above-described embodiment, a driving path 
to one facility is searched for and path information related to 
the driving path is displayed. Information such as the 
address of the facility or the straight-line distance betWeen 
the vehicle position and the location of the facility also may 
be displayed as path information. 

[0091] FIG. 10 illustrates a display example of path 
information obtained When the address of a facility is 
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displayed. In the case shown in FIG. 10, text information is 
displayed at an upper right portion of a screen such that the 
address of a facility is close to 1 chorne, XZ cho, YY city, 
and the straight-line distance between the current vehicle 
position and the location of the facility is 70 km. In addition, 
at a lower right portion of the screen, a map image of an area 
which includes the current vehicle position indicated by a 
vehicle mark G and the location of the facility indicated by 
a destination mark P is displayed. When the address of a 
facility and the straight-line distance between the current 
vehicle position and the location of the facility are indicated 
in this way, the user can roughly determine a driving time by 
using the user’s knowledge and experience. In addition, 
since a map image of an area which includes the current 
vehicle position and the location of the facility is displayed, 
the user intuitively understands the sense of distance and the 
condition of a road to the facility more easily. Further, 
compared with a case in which a driving path to the facility 
is searched for, the processing load is reduced. 

1. A navigation apparatus comprising: 

a condition setting section for setting a facility searching 
condition; 

a facility searching section for searching for facilities 
which satisfy the facility searching condition set by the 
condition setting section; 

a drawing section for drawing a search image in which a 
plurality of the facilities found by the facility searching 
section are displayed in a list form on a screen as 

choices, and in which, when one of the facilities is 
speci?ed as a selection candidate, path information of 
a path to the speci?ed facility is displayed on the same 
screen as the listed facilities; 

a display section for displaying the search image drawn 
by the drawing section on a screen; and 

a search-candidate specifying section for specifying a 
displayed facility as a selection candidate. 

2. A navigation apparatus according to claim 1, further 
comprising: 

a path searching section for searching for a driving path 
to a facility searched for by the facility searching 
section; and 

a path-inforrnation generation section for generating the 
path information for a facility according to a result of 
searching performed by the path searching section. 

3. A navigation apparatus according to claim 2, wherein 
the path information includes at least one of a driving 
distance and a driving time to reach the facility. 

4. A navigation apparatus according to claim 2, wherein 
the path information includes a map image which includes 
a driving path to reach the facility. 

5. A navigation apparatus according to claim 2, wherein 
the path information includes a driving charge for a toll road 
when the toll road is included in a driving path to reach the 
facility. 

6. A navigation apparatus according to claim 4, further 
comprising a position detection section for detecting the 
position of a vehicle, 

wherein the map image includes a driving path which 
connects the facility serving as the selection candidate 
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speci?ed by the search-candidate specifying section 
and the position of the vehicle detected by the position 
detection section. 

7. A navigation apparatus according to claim 6, 

wherein the drawing section is capable of displaying the 
facility serving as the selection candidate and the 
position of the vehicle in an ernphasiZed manner; 

the drawing section is capable of displaying the driving 
path in an ernphasiZed manner; and 

the drawing section displays a toll road included in the 
driving path in an identi?able manner. 

8. A navigation apparatus according to claim 2, 

wherein the drawing section draws the search image 
which has a ?rst area in which the choices are included 
and a second area in which the path information is 
included. 

9. A navigation apparatus according to claim 2, 

wherein only a portion of the facilities searched for by the 
facility searching section is included in the search 
image in the screen displayed by the display section, 
and 

the path searching section applies searching processing to 
the displayed portion of the facilities. 

10. A navigation apparatus according to claim 2, 

wherein the drawing section speci?es the order of the 
choices to be displayed in a list forrn, according to one 
of a driving time or a driving distance to reach each 
facility along a driving path searched for by the path 
searching section. 

11. A navigation apparatus comprising: 

a condition setting section for setting a facility searching 
condition; 

a facility searching section for searching for facilities 
which satisfy the facility searching condition set by the 
condition setting section; 

a drawing section for drawing a search image including a 
plurality of the facilities found by the facility searching 
section; 

a display section for displaying the search image drawn 
by the drawing section on a screen; 

a search-candidate specifying section for specifying, 
when the search image is displayed on the screen of the 
display section, a facility included in the search image 
as a selection candidate; 

a path searching section for searching for a driving path 
to reach a facility searched for by the facility searching 
section; and 

a path-inforrnation generation section for generating path 
inforrnation corresponding to a driving path searched 
by the path searching section; 

wherein the path information is displayed on the same 
screen as the found facilities. 

12. Anavigation apparatus according to claim 11, wherein 
the path information includes at least one of a driving 
distance and a driving time to reach a facility. 
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13. Anavigation apparatus according to claim 11, wherein 
the path information includes a map image Which includes 
a driving path to reach a facility. 

14. Anavigation apparatus according to claim 11, Wherein 
the path information includes a driving charge for a toll road 
When the toll road is included in a driving path to a facility. 

15. A navigation apparatus according to claim 13, further 
comprising a position detection section for detecting the 
position of a vehicle, 

Wherein the map image includes a driving path Which 
connects the facility serving as the selection candidate 
speci?ed by the search-candidate specifying section 
and the position of the vehicle detected by the position 
detection section. 

16. A navigation apparatus according to claim 15, 

Wherein the draWing section is capable of displaying in an 
emphasiZed manner at least one of the facility serving 
as the selection candidate and the position of the 
vehicle; the driving path; and a toll road included in the 
driving path. 

17. A facility searching method for a navigation appara 
tus, comprising: 

setting a facility searching condition; 

searching for facilities Which satisfy the set facility 
searching condition; 
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draWing a search image in Which a plurality of the 
facilities found in the facility search are displayed in a 
list form on a screen as choices, and in Which, When a 
facility is speci?ed as a selection candidate, path infor 
mation of a path to the speci?ed facility is displayed on 
the same screen as the listed facilities; 

displaying the draWn search image on a screen; and 

specifying, When the search image is displayed on the 
screen, a facility included in the search image as the 
selection candidate. 

18. Afacility searching method for a navigation apparatus 
according to claim 17, Wherein the path information 
includes at least one of a driving distance and a driving time 
to reach a speci?ed facility. 

19. Afacility searching method for a navigation apparatus 
according to claim 17, Wherein the path information 
includes a map image Which includes a driving path to reach 
a speci?ed facility. 

20. Afacility searching method for a navigation apparatus 
according to claim 19, further comprising: detecting the 
position of a vehicle, 

Wherein the map image includes a driving path Which 
connects the facility serving as the speci?ed selection 
candidate and the detected position of the vehicle. 

* * * * * 


