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(57) ABSTRACT 

A route information display device is provided which calcu 
lates a branch point in routes to a plurality of inputted desti 
nations, and uses the branch point to control information 
modes. 

A route information display device according to the present 
invention includes: a departure point input unit (1012) that 
detects a current location of the user, a multiple destination 
input unit (1004) that accepts input of a plurality of destina 
tions; a route search unit (1005) that searches for respective 
routes from the current location to the plurality of destina 
tions; a branch point calculation unit (1007) that calculates a 
branch point of the respective searched routes; and a route 
information display unit (1011) that displays information 
regarding routes to the branch point and information regard 
ing routes beyond the branch point in different modes, 
wherein the route information display device Supports easy 
comprehension of information by the user by calculating a 
branch point of a plurality of inputted destinations and pro 
viding information in consideration of the branch point. 
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FIG. 14 
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FIG. 24 
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FIG. 25 
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FIG. 26 
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FIG. 34 
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FIG. 40 
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FIG. 49 
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FIG. 53 
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ROUTEINFORMATION DISPLAY DEVICE 
AND ROUTEINFORMATION DISPLAY 

METHOD 

TECHNICAL FIELD 

0001. The present invention relates to a destination display 
device that displays a destination of a user, and is applied, in 
particular, to a destination display device applied to a mobile 
terminal device Such as a vehicle navigation system (herein 
after referred to as a car navigation system). 

BACKGROUND ART 

0002 Conventionally, there is a device that displays infor 
mation related to final destinations corresponding to a 
searched keyword, Such as "restaurant, inputted at a mobile 
terminal Such as a carnavigation system (Patent Reference 1). 
In addition, there is a device that searches a plurality of routes 
to a single inputted destination, and displays the plurality of 
searched routes and branch points thereof as a simplified 
schematic drawing (Patent Reference 2). 

Patent Reference 1: Japanese Laid-Open Patent Application 
No. 2004-132884 

Patent Reference 2: Japanese Laid-Open Patent Application 
No. 2005-91249 

DISCLOSURE OF INVENTION 

Problems that Invention is to Solve 

0003. However, displaying information related to a plural 
ity of searched destinations according to the above-men 
tioned Patent Reference 1 is merely performed as a list 
display of searched destinations. Therefore, displaying route 
information and traffic information to each searched destina 
tion, which are information normally required by a user, 
necessitates selecting and displaying a destination one by 
one, and furthermore, it is difficult to compare and compre 
hend Such information. 
0004. In addition, a user may often require not just route 
information to each destination, but also information related 
to branch points that are boundaries between common and 
different portions among the routes to the respective destina 
tions. For instance, a branch point is a point that is invariably 
passed regardless of which destination the user is headed. An 
estimated time of arrival at the branch point or traffic infor 
mation is information that is important to the user, and in 
Some cases, the user may also require an arrival time at a 
destination beyond the branch point. 
0005. On the other hand, with respect to the calculating of 
a branch point, the above-mentioned Patent Reference 2 dis 
closes a device that searches a plurality of travel routes with 
respect to a single inputted destination and calculates a 
branch point from congruities and differences among the 
searched travel routes. However, the device disclosed in the 
Patent Reference 2 is limited to one destination, and is not 
arranged to calculate branch points for a plurality of different 
destinations as is the case with the present invention. 
0006. As a result, when selecting a single final destination 
from a plurality of different destinations by focusing on 
branch points, it is difficult for the user to receive effective 
Support for Such decision making. 
0007. In consideration thereof, an object of the present 
invention is to provide a route information display device that 
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calculates a branch point among routes to a plurality of input 
ted destinations, and uses the branch point to control infor 
mation modes. 

Means to Solve the Problems 

0008. In order to solve the aforementioned problem, a 
route information display device of the present invention 
includes: a departure point input unit which accepts input of 
a departure point; a multiple destination input unit which 
accepts input of a plurality of different destination points; a 
route search unit which searches for routes from the departure 
point to the respective destinations as point sequences; a 
branch point calculation unit which calculates a last point 
among points that are shared by the respective routes as a 
branch point; and a route information display unit which 
displays information regarding the route using the branch 
point 

EFFECTS OF THE INVENTION 

0009. A route information display device according to the 
present invention enables a user to comprehend necessary 
information among information regarding a plurality of 
inputted destinations in an easy manner by, for instance, 
contrasting and displaying information required by the user 
Such as estimated times of arrival at branch points, congestion 
information, as well as information regarding routes to 
respective destinations beyond the branch points. 

BRIEF DESCRIPTION OF DRAWINGS 

0010 FIG. 1 is a system configuration diagram according 
to a first embodiment. 
0011 FIG. 2 is a diagram showing a display screen 
according to the first embodiment. 
0012 FIG. 3 is a diagram showing a plurality of destina 
tions according to the first embodiment. 
0013 FIG. 4 is a diagram showing searched routes accord 
ing to the first embodiment. 
0014 FIG. 5 is a diagram showing searched routes accord 
ing to the first embodiment. 
0015 FIG. 6 is a diagram showing mode information 
according to the first embodiment. 
0016 FIG. 7 is a diagram showing a display example of a 
screen according to the first embodiment. 
0017 FIG. 8 is a diagram describing determination of a 
display area according to the first embodiment. 
0018 FIG. 9 is a diagram showing a display example of a 
screen according to the first embodiment. 
0019 FIG. 10 is a diagram showing a display example of 
a screen according to the first embodiment. 
0020 FIG. 11 is a flowchart according to the first embodi 
ment. 

0021 FIG. 12 is a flowchart according to the first embodi 
ment. 

0022 FIG. 13 is a flowchart according to the first embodi 
ment. 

0023 FIG. 14 is a system configuration diagram accord 
ing to the first embodiment. 
0024 FIG. 15 is a diagram showing a display example of 
a screen according to the first embodiment. 
0025 FIG. 16 is a diagram showing a display example of 
a screen according to the first embodiment. 
0026 FIG. 17 is a system configuration diagram accord 
ing to a second embodiment. 
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0027 FIG. 18 is a diagram showing travel histories 
according to the second embodiment. 
0028 FIG. 19 is a diagram showing calculation of a 
branch point according to the second embodiment. 
0029 FIG. 20 is a diagram showing searched routes 
according to the second embodiment. 
0030 FIG. 21 is a diagram showing searched routes 
according to the second embodiment. 
0031 FIG. 22 is a diagram showing searched routes 
according to the second embodiment. 
0032 FIG. 23 is a diagram showing a display example of 
a screen according to the second embodiment. 
0033 FIG. 24 is a flowchart according to the second 
embodiment. 
0034 FIG. 25 is a flowchart according to the second 
embodiment. 
0035 FIG. 26 is a system configuration diagram accord 
ing to the second embodiment. 
0036 FIG. 27 is a system configuration diagram accord 
ing to the second embodiment. 
0037 FIG. 28 is a diagram showing branch point calcula 
tion according a variation of the second embodiment. 
0038 FIG. 29 is a diagram showing branch point calcula 
tion according to the variation of the second embodiment. 
0039 FIG. 30 is a diagram showing branch point calcula 
tion according to the variation of the second embodiment. 
0040 FIG.31 is a diagram showing branch point calcula 
tion according to the variation of the second embodiment. 
0041 FIG. 32 is a diagram showing branch point calcula 
tion according to the variation of the second embodiment. 
0042 FIG.33 is a diagram showing branch point calcula 
tion according to the variation of the second embodiment. 
0043 FIG. 34 is a system configuration diagram accord 
ing to a third embodiment. 
0044 FIG. 35 is a diagram showing branch point calcula 
tion according to the third embodiment. 
0045 FIG. 36 is a diagram showing branch point calcula 
tion according to the third embodiment. 
0046 FIG. 37 is a diagram showing branch point calcula 
tion according to the third embodiment. 
0047 FIG.38 is a diagram showing branch point calcula 
tion according to the third embodiment. 
0048 FIG.39 is a flowchart according to the third embodi 
ment. 

0049 FIG. 40 is a system configuration diagram accord 
ing to a variation of the third embodiment. 
0050 FIG. 41 is a diagram showing route search accord 
ing to the variation of the third embodiment. 
0051 FIG. 42 is a diagram showing route search accord 
ing to the variation of the third embodiment. 
0052 FIG. 43 is a diagram showing a display example 
according to the variation of the third embodiment. 
0053 FIG. 44 is a diagram showing route search accord 
ing to the variation of the third embodiment. 
0054 FIG. 45 is a diagram showing route search accord 
ing to the variation of the third embodiment. 
0055 FIG. 46 is a diagram showing route search accord 
ing to the variation of the third embodiment. 
0056 FIG. 47 is a diagram showing route search accord 
ing to the variation of the third embodiment. 
0057 FIG. 48 is a diagram showing route search accord 
ing to the variation of the third embodiment. 
0058 FIG. 49 is a system configuration diagram accord 
ing to a fourth embodiment. 
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0059 FIG.50 is a diagram showing branch point selection 
according to the fourth embodiment. 
0060 FIG. 51 is a diagram showing branch point selection 
according to the fourth embodiment. 
0061 FIG. 52 is a diagram showing branch point selection 
according to the fourth embodiment. 
0062 FIG. 53 is a diagram showing durations of stay for 
respective categories according to the fourth embodiment. 
0063 FIG. 54 is a diagram showing branch point selection 
according to the fourth embodiment. 
0064 FIG. 55 is a diagram showing travel histories 
according to the fourth embodiment. 
0065 FIG. 56 is a diagram showing branch point selection 
according to the fourth embodiment. 
0.066 FIG. 57 is a diagram showing branch point selection 
according to the fourth embodiment. 
0067 FIG.58 is a diagram showing branch point selection 
according to the fourth embodiment. 
0068 FIG. 59 is a diagram showing branch point selection 
according to the fourth embodiment. 

NUMERICAL REFERENCES 

0069 1001 Category input unit 
(0070 1002 Multiple destination search unit 
0071 1003 Map information accumulation unit 
(0072 1004 Multiple destination input unit 
0073 1005 First route search unit 
0074 1006 Second route search unit 
0075 1007 Branch point calculation unit 
0076 1008 Mode information accumulation unit 
(0077 1009 Display mode determination unit 
(0078 1010 Display control unit 
(0079 1011 Route information display unit 
0080 1012 Departure point input unit 
0081. 1013 Route search unit 
I0082 1021 Branch point candidate calculation unit 
I0083. 1022 Branch point selection unit 
I0084 1023 Branch point candidate selection unit 
0085 1024 Destination selection unit 
I0086) 1025 Branch point route search unit 
I0087 1026 Route comparison unit 
I0088 1027 Destination estimated arrival time input unit 
I0089 1028 Destination category judgment unit 
(0090 1101 Travel history accumulation unit 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0091. A route information display device of the present 
invention includes a departure point input unit which accepts 
input of a departure point; a multiple destination input unit 
which accepts input of a plurality of different destination 
points; a route search unit which searches for routes from the 
departure point to the respective destinations as point 
sequences; a branch point calculation unit which calculates a 
last point among points that are shared by the respective 
routes as a branch point; and a route information display unit 
which displays information regarding the route using the 
branch point. 
0092. Furthermore, the route information display device 
further includes: a destination selection unit which selects 
one of the destinations inputted to the destination input unit; 
a branch point candidate selection unit which selects, as a 
branch point candidate, a point included in a route from the 
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departure point to the destination selected by the destination 
selection unit; a branch point route search unit which searches 
for a route from the branch point selected by the branch point 
candidate selection unit to a destination inputted to the des 
tination input unit other than the destination selected by the 
destination selection unit; and a branch point selection unit 
which selects a branch point from the route searched out by 
the branch point route search unit. Here, the route information 
display unit may display information regarding the route 
using the branch point selected by the branch point selection 
unit. 
0093. The route information display device further 
includes a route comparison unit which compares, using route 
costs, the route searched out by the branch point route search 
unit with the route from the departure point to the destination 
which has been searched out by the route search unit. Here, 
the branch point selection unit may select from the branch 
point candidates a branch point having a route cost that is 
within a predetermined range, according to the route com 
parison unit, and the display unit may display information 
regarding the route using the branch point selected by the 
branch point selection unit. 
0094. The route information display device further 
includes a destination estimated arrival time acquisition unit 
which acquires estimated times of arrival at the respective 
destinations inputted to the destination input unit. Here, the 
branch point selection unit may select a branch point from the 
branch point candidates based on the route searched out by 
the branch point route search unit and the destination esti 
mated times of arrival. 

0095. Furthermore, in the route information display 
device, the destination estimated arrival time acquisition unit 
may acquire the estimated times from an external information 
providing service via a network. 
0096. The route information display device further 
includes a destination classification judgment unit which 
judges classifications of destinations inputted to the destina 
tion input unit. Here, the branch point selection unit may 
select the branch point by setting the destinations as branch 
point candidates according to similarities/differences of the 
classifications of the destinations classified by the destination 
classification judgment unit. 
0097. The route information display device further 
includes a destination duration-of-stay judgment unit which 
judges a duration of stay for each classification of the desti 
nations inputted to the destination input unit. Here, the branch 
point selection unit may select the branch point according to 
the durations of stay judged by the destination duration-of 
stay judgment unit. 
0098. The route information display device further 
includes a travel history accumulation unit which accumu 
lates a point and a transit time history of the point. Here, the 
branch point selection unit may judge, using the travel history 
accumulation unit, whether a history that passes through the 
destinations inputted to the destination input unit exists, and 
to select the branch point according to whether the pass 
through exists. 
0099. The route information display device further 
includes a traffic regulation accumulation unit which accu 
mulates information regarding a traffic regulation of a route. 
Here, the branch point selection unit may correct the location 
of the selected branch point based on the traffic regulation 
indicated by the information accumulated in the traffic regu 
lation accumulation unit. 
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0100 Furthermore, in the route information display 
device, the route search unit further searches for a plurality of 
different routes from the departure point to the respective 
destinations, the branch point calculation unit further 
includes: a branch point candidate calculation unit which 
selects a route from the routes searched out by the route 
search unit per destination, and to calculate a plurality of 
branch point candidates using combinations of the selected 
routes; and a branch point selection unit which selects a 
branch point from the branch point candidates, based on 
distances from the departure point to the branch point candi 
dates calculated by the branch point candidate calculation 
unit. Here, the route information display unit may display 
information regarding the route using the branch point 
selected by the branch point selection unit. 
0101. Furthermore, in the route information display 
device, the branch point selection unit may select a branch 
point at a location that is further away from the departure 
point. 
0102. Furthermore, in the route information display 
device, the display unit may display information regarding 
the route from the departure point to the branch point and the 
information regarding the route from the branch point to the 
destination inputted to the destination input unit in different 
modes. 
0103) Furthermore, in the route information display 
device, the display mode for the display unit may be changed 
according to a degree of coincidence of classifications of the 
destinations inputted to the destination input unit. 
0104 Furthermore, in the route information display 
device, when the classifications of the destinations differ, the 
display unit may display information regarding a route from 
the departure point to the branch point calculated by the 
branch point calculation unit. 
0105. Furthermore, in the route information display 
device, when the classifications of the destinations are the 
same, the display unit may display information regarding a 
route from the branch point calculated by the branch point 
calculation unit to the destination. 
0106 Furthermore, in the route information display 
device, is display contents displayed by the display unit are 
changed based on a distance from the departure point to the 
branch point calculated by the branch point calculation unit. 
0107 Furthermore, in the route information display 
device, when the distance from the departure point to the 
branch point calculated by the branch point calculation unit is 
greater than a predetermined distance, the display unit may 
display information regarding the route from the departure 
point to the branch point. 
0.108 Furthermore, in the route information display 
device, when the distance from the departure point to the 
branch point calculated by the branch point calculation unit is 
shorter than a predetermined distance, the display unit may 
display information regarding the route from the branch point 
to the destination. 

0109 Furthermore, in the route information display 
device, the display unit may change and display information 
regarding a route, according to the ratio of the distance from 
the departure point to the branch point calculated by the 
branch point calculation unit to the distance from the branch 
point to the destination. 
0110. Furthermore, in the route information display 
device, based on the scale of map information displayed by 
the display unit and the distances between the plurality of 



US 2009/0048774 A1 

destinations inputted to the destination input unit, when all of 
the destinations are not displayed at the same time, the display 
unit may display information regarding the route from the 
departure point to the branch point. 
0111. The route information display device further 
includes a travel history accumulation unit which accumu 
lates a point and a history of a transit time at the point. Here, 
the route search unit may search for a route using a travel 
history accumulated in the travel history accumulation unit. 
0112 The route information display device further 
includes a destination prediction unit which predicts a plural 
ity of future destinations from the travel histories accumu 
lated in the travel history accumulation unit. Here, the plural 
ity of destinations predicted by the destination prediction unit 
may be inputted to the destination input unit. 
0113. Furthermore, the present invention may not only be 
realized as a route information display device Such as 
described above, but also as a route information display 
method or a computer program. 
0114. A route information display device according to the 
present invention will be described below with reference to 
the drawings. 

FIRST EMBODIMENT 

0115 FIG. 1 is a system configuration diagram showing 
an example of a route information display device according to 
the present embodiment. The route information display 
device is realized as, for instance, a car navigation system, 
and may be configured using a car navigation System main 
body, a vehicle-mounted display, and a GPS (Global Posi 
tioning System) receiver. 
0116. A category input unit 1001 is a unit to which a 
category or the like that becomes a keyword for searching for 
a destination is inputted. This category is an example of a 
destination classification. A map information accumulation 
unit 1003 is a unit which accumulates facility information or 
map information. Based on the map information accumulated 
in the map information accumulation unit 1003, a multiple 
destination search unit 1002 searches for a plurality of desti 
nations falling under the above-mentioned category to be 
used as input for a multiple destination input unit 1004. 
0117 Generally, in cases where a destination is searched 
using a car navigation system, a name or the like of the 
destination is often directly inputted, or a category or the like 
is inputted to search for a destination which is then set as a 
final destination. Even in the present embodiment, a plurality 
of destinations may be directly inputted to the multiple des 
tination input unit 1004, or a plurality of destinations may be 
used as input values for the multiple destination input unit 
1004 by inputting a category to the category input unit 1001 
and searching for destinations falling under the category by 
the multiple destination search unit 1002. 
0118. A departure point input unit 1012 is a unit to which 
a departure point is inputted. A user him/herself inputs a given 
departure point. According to the present embodiment, the 
departure point input unit 1012 may be configured by a GPS 
or the like as a unit which searches for a current location of the 
user, whereby a current position at which the search had been 
performed may be used as a departure point. In the present 
embodiment, the departure point input unit 1012 is assumed 
to be a unit configured by a GPS or the like which searches for 
a current location of the user at predetermined intervals, 
whereby a current point at which a search is performed will be 
inputted as a departure point. 
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0119 FIG. 2 is a diagram showing a display example of a 
route information display unit 1011 that is a screen of a car 
navigation system. The screen shown in FIG. 2 is displaying 
a current location of the user detected by the departure point 
input unit 1012, map information related to the current loca 
tion based on the map information accumulated in the map 
information accumulation unit 1003, and the like. The screen 
depicted in FIG. 2 also shows an example of a category input. 
For instance, it is shown that a category “golf course' has 
been inputted in an "input category’ window at the upper 
right of the screen. The multiple destination search unit 1002 
will search for a plurality of destinations falling under the 
category golf course'. 
0.120. The multiple destination search unit 1002 is a unit 
which searches for a plurality of destinations falling under the 
inputted category based on the map information accumulated 
in the map information accumulation unit 1003. Incidentally, 
the scope of search may be narrowed down based on the user's 
current location detected by the departure point input unit 
1012. 
I0121 FIG. 3 is a map representation of a positional rela 
tionship between searched destinations. The map shows that 
“Sakura Golf Course” and “Miyazato Golf Course' have 
been identified as destinations falling under the inputted cat 
egory “golf course'. Next, the plurality of searched destina 
tions is inputted to the multiple destination input unit 1004, 
routes to these destinations are searched by a first route search 
unit 1005 and a second route search unit 1006, and a point 
whereat branching occurs is calculated from the searched 
routes by a branch point calculation unit 1007. 
0.122 Conventionally, when displaying a plurality of 
searched destinations, information Such as maps are gener 
ally displayed by, for instance, Switching screens for each 
destination. Otherwise, instead of displaying maps, names 
and the like of a plurality of searched destinations are merely 
displayed as a list. 
(0123. However, when a user searches for destinations, 
there are many cases where the user will desire to compre 
hend map information while contrasting routes of the plural 
ity of destinations and the like instead of independent map 
information for the respective destinations. For instance, a 
point that is common among the routes to the plurality of 
destinations or, in other words, a branch point, is a point that 
is inevitably visited by the user. Thus, the estimated time of 
arrival or route information to this point is of interest to the 
user. In addition, on the other hand, conditions of routes to the 
respective destinations beyond the branch point or congestion 
information and the like are also information that are required 
by the user in advance, and in many cases, a destination will 
be ultimately determined by contrasting these information 
and considering changes in the conditions. 
0.124. In consideration thereof, for the present invention, a 
method will be described in which a branch point of routes to 
a plurality of inputted destinations are calculated, and infor 
mation modes are changed based on the branch point. 
0.125. The first route search unit 1005 included in a route 
search unit 1013 is a unit which calculates a route to a single 
destination among a plurality of destinations inputted to the 
multiple destination input unit 1004. In addition, the second 
route search Unit 1006 included in the route search unit 1013 
is a unit which calculates a route to another destination among 
the plurality of inputted destinations. Based on the calculated 
routes, a branch point of the routes is calculated by the branch 
point calculation unit 1007. 



US 2009/0048774 A1 

0126 FIG. 4 shows routes to a plurality of searched des 
tinations. Incidentally, route search is generally calculated 
using the Dijkstra method or the like, based on route costs 
(route lengths, route times and the like) of a road network 
accumulated in map information. In the present embodiment, 
for instance, it is assumed that intersections and the like are 
nodes, whereby route search is performed using route costs of 
links between nodes. In FIG. 4, a searched route ID "01" is a 
route searched by the first route search unit 1005, and indi 
cates that a route to a final destination “Miyazato Golf 
Course' which passes the nodes of “Hana 1 Machi (intersec 
tion)”, “Hana 2 Machi (intersection)”, “No. 111 (intersec 
tion)”, “Hanahigashi IC (interchange), and “Ohigashi IC 
(interchange) has been searched. 
0127. In the same manner, a searched route ID "02' is a 
route searched by the second route search unit 1006, and 
indicates that a route to a final destination "Sakura Golf 
Course' which passes the nodes of “Hana 1 Machi (intersec 
tion)”, “Hana 2 Machi (intersection)”, “No. 111 (intersec 
tion)”, “Hanahigashi IC (interchange), and “Kawamichi IC 
(interchange) has been searched. 
0128. The branch point calculation unit 1007 is a unit 
which calculates a branch point based on the searched routes. 
For instance, judgment on whether a node matches may be 
performed as needed on a sequence of searched nodes, 
whereby a last matching node may be calculated as a branch 
point. In other words, a route to each of the above-mentioned 
destinations from a departure point (in the present example, 
the current position where a search was commenced is the 
departure point) is searched as a point sequence, and a last 
point among points common to each of the above-mentioned 
routes will be calculated as a branch point. 
0129. More specifically, in the case of the routes shown in 
FIG. 4, the nodes “Hana 1 Machi', “Hana 2 Machi', “No. 
111, and “Hanahigashi IC match, while the nodes “Ohi 
gashi IC” and “Kawamichi IC” are different. Thus, “Hanahi 
gashi IC', which matches last, is the branch point. 
0130 FIG. 5 is a map representation of the afore-men 
tioned searched routes and the calculated branch point. First, 
a display Screen displaying a current location of the user and 
the vicinity thereof is shown. In addition, a route that passes 
“Hana 1 Machi”, “Hana 2 Machi”, “No. 111”, “Hanahigashi 
IC” and “Kawamichi IC is searched as a route from the 
current location to one of the destinations, "Sakura Golf 
Course', and is indicated by the black bold line. In the same 
manner, a route that passes “Hana 1 Machi', “Hana 2 Machi”. 
“No. 111”, “Hanahigashi IC” and “Ohigashi 10° C.” is 
searched as a route to “Miyazato Golf Course’. Furthermore, 
a branch point has been calculated to be “Hanahigashi IC, 
and it will be understood that a route beyond “Hanahigashi 
IC” to “Miyazato Golf Course' branches approximately east 
ward (rightward), while a route to "Sakura Golf Course' 
branches approximately northward (upward). 
0131) A display mode determination unit 1009 is a unit 
which determines a mode for displaying information related 
to the plurality of destinations, such as routes to the respective 
destinations. For instance, determination shall be made by 
referencing information on modes (hereinafter referred to as 
mode information) accumulated in a mode information accu 
mulation unit 1008. Then, under the control of a display 
control unit 1010, information is displayed on the route infor 
mation display unit 1011 that is a display of a car navigation 
system and the like. 
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I0132 Conventionally, when displaying information 
related to Such searched destinations, for instance, routes and 
the like are generally displayed for each destination. How 
ever, when a user searches for destinations, there are many 
cases where the user will desire to comprehend information 
by contrasting so that such routes and the like to the plurality 
of destinations are more easily understood, instead of inde 
pendent information for respective destinations. 
0.133 For instance, in the case of the above example, the 
points up to the branch point “Hanahigashi IC” will be inevi 
tably passed by the user regardless of which golf course the 
user is headed. Thus, the estimated time of arrival or route 
information to “Hanahigashi IC is a matter of concern to the 
user. In addition, there may be cases where it is preferable to 
contrast and display differences in estimated times of arrival 
beyond the branch point or differences in route information so 
that the differences are immediately apparent, instead of dis 
playing individually. 
I0134) For instance, when a congestion has occurred before 
“Hanahigashi IC” and the arrival at “Hanahigashi IC” will be 
delayed, the user's actions may be facilitated if such informa 
tion may be contrasted and comprehended without cumber 
Some operations, such as heading for “Miyazato Golf 
Course' which may be reached in a short amount of time. 
Alternatively, it will be possible to provide the user with 
necessary information, Such as “taking an excursion today to 
go to "Sakura Golf Course' if the branch point “Hanahigashi 
IC', which will be inevitably passed regardless of which golf 
course the user is headed, may be reached in a short period of 
time. 
I0135) In addition, since the points up to the branch point 
will be inevitably passed but either one of the routes will be 
selected beyond the branch point, there may be cases where, 
for instance, a user who is not good at driving will desire 
easier roads. In other words, conditions and the like of routes 
beyond the branch point are also information required by the 
user, and by contrasting and displaying such information, 
promotion of safer driving may also be possible. Accordingly, 
the present invention controls display modes based on branch 
points. 
0.136 FIG. 6 is a diagram showing an example of mode 
information accumulated in the mode information accumu 
lation unit 1008. In the present embodiment, for mode infor 
mation, it is assumed that information such as “category' and 
“mode format”, as well as “display items' as information 
related to destinations such as facilities, are accumulated. 
Information related to a plurality of destinations is displayed 
by referencing Such mode information. A specific example 
will now be described with reference to the drawings. 
0.137 FIG. 7 is information related to “Sakura Golf 
Course' and “Miyazato Golf Course' which is displayed on 
the route information display unit 1011. Conventionally, 
when displaying information related to Such a plurality of 
destinations, for instance, routes and the like are generally 
displayed for each destination. Therefore, comparisons of 
differences and the like between both routes may not be 
performed, and Screens must be switched on a case-by-case 
basis. 
0.138. In this light, the present embodiment provides a 
“contrast map format' as a “mode format of mode informa 
tion, which contrasts and displays maps of both routes. In 
addition, in the present embodiment, a branch point “Hana 
higashi IC is calculated by the branch point calculation unit 
1007, and an estimated time of arrival of “9:15” at the branch 
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point is shown. This is because the user will inevitably pass 
the points up to the branch point “Hanahigashi IC regardless 
of which golf course the user is headed, and the estimated 
time of arrival, congestion information and the like to "Hana 
higashi IC” are matters of concern to the user. 
0139. Furthermore, estimated times of arrival and 
amounts of time required beyond the branch point regarding 
“Sakura Golf Course' and the “Miyazato Golf Course” are 
displayed such that the differences therebetween are imme 
diately apparent, namely, an estimated time of arrival at 
“Miyazato Golf Course' of "10:10, in contrast to an esti 
mated time of arrival at “Sakura Golf Course of “10:20, as 
well as an amount of time required for the route beyond the 
branch point of “55 minutes' in contrast to “1 hour 5 min 
utes. 

0140. As a result, for instance, when a congestion has 
occurred before “Hanahigashi IC” and the arrival at “Hana 
higashi IC” will be delayed, it will now be possible to enable 
the user to contrast and comprehend these information with 
out cumbersome operations, such as heading for “Miyazato 
Golf Course' which may be reached in a short amount of 
time. 
0141 Additionally, in order to enable the difference 
between the route to the branch point “Hanahigashi IC” and 
the routes beyond the branch point to the respective destina 
tions to be comprehended more easily, the routes are dis 
played, for instance, in different colors (for instance, using 
red or the like for the black bold line that is the route to the 
branch point “Hanahigashi IC, while using orange or the like 
for the dotted lines beyond the branch point). The route to the 
branch point is a route that will be inevitably passed regard 
less of which destination the user is headed, while the user 
will select either one of the routes beyond the branch point. In 
consideration thereof, by displaying routes before and 
beyond the branch point in different colors, information may 
be comprehended more easily. 
0142. In the case of a car navigation system, when consid 
ering the limitation in screen size as well as the task of 
driving, it is imperative that a significant amount of informa 
tion is comprehended from the screen in a short period of 
time. For instance, by changing the colors of both routes, 
route information or a difference thereof may be easily con 
trasted and comprehended, which may lead to a more accu 
rate understanding of information or may result in Supporting 
safe driving. 
0143 Incidentally, with a plurality of routes with different 
destinations, there are cases where the directions of routes 
will differ significantly beyond the branch point, unlike a 
plurality of routes that are simply searched with respect to a 
single destination. For instance, in the case of FIG. 5, it is 
obvious that the direction of the routes differ significantly, 
with the route to “Miyazato Golf Course' extending west 
ward, and the route to "Sakura Golf Course' extending north 
ward. When attempting to display Such destinations with 
significantly different directions in a single screen, there may 
be cases where the scale of the screen becomes too small or 
the destinations will not fit into the screen. 
0144. In consideration thereof, the present invention uses 
branch points to control modes thereof. For instance, since the 
route to the branch point is a route that is inevitably passed 
regardless of which destination the user is headed, map infor 
mation and the like may be arranged to be displayed in a 
single screen while considering the current location and the 
branch point, and contrasting and displaying information 
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beyond the branch point. A specific example will now be 
described with reference to the drawings. 
0145 When the destinations of both routes differ signifi 
cantly, such as shown in FIG.5 where "Sakura Golf Course' 
lies in a northward direction (upward direction) with respect 
to the current location while “Miyazato Golf Course' lies in 
a eastward direction (rightward direction) with respect to the 
current location, there is a risk that the scale of the map will 
become too broad if the screen is reduced to allow both 
destinations to fit therein, and as a result, comprehension of 
the screen may become difficult. In this light, an area of the 
map to be displayed is determined by considering the current 
location and the location of the branch point “Hanahigashi 
IC” which will be inevitably passed regardless of which des 
tination the user is headed. 
0146 FIG. 8 is a diagram for describing determination of 
a display area in consideration of a branch point. A display 
screen 1 shown in FIG. 8 is, for instance, a default display 
screen, and displays an area having the current location at the 
center. Since the current location is displayed at the center in 
the display screen 1, it is impossible to comprehend the route 
or the like up to the branch point “Hanahigashi IC”. 
0147 Therefore, a display area is determined so as to 
display the current location and the branch point “Hanahi 
gashi IC to generate a display Screen 2. For instance, in this 
case, an area is determined so that the current location is fitted 
in the bottom left of the display screen 2, while the branch 
point is fitted in the top right of the screen. Then, the scale of 
the display screen 2 is controlled according to the size of the 
route information display unit 1011 that is a display screen of 
a carnavigation system or the like to generate a display Screen 
3. Next, by displaying the display screen 3 on the display, it is 
now possible to comprehend the route to the branch point 
while comprehending the current location. 
0148 FIG. 9 is a diagram showing an example that dis 
plays a route to the calculated branch point “Hanahigashi IC”. 
The branch point “Hanahigashi IC is a point that the user will 
inevitably pass regardless of which of the plurality of inputted 
destinations the user is headed, and route information to the 
branch point and an estimated time of arrival are matters of 
concern to the user. Therefore, by displaying information up 
to the branch point, and also displaying information beyond 
the branch point so that the information may be contrasted, it 
is now possible to have the user comprehend necessary infor 
mation more easily. Additionally, in FIG. 9, information 
beyond the branch point is displayed on the right-hand side of 
the screen so that the information may be contrasted and 
comprehended. For instance, the differences between the two 
destinations are contrasted and displayed, such as an esti 
mated time of arrival at “Miyazato Golf Course” of "10:10 in 
contrast with an estimated time of arrival at "Sakura Golf 
Course' of “10:20. Furthermore, as for reduced-scale maps 
beyond the branch point, reduced-scale maps of the route 
from “Hanahigashi IC to "Sakura Golf Course' and the route 
from “Hanahigashi IC to “Miyazato Golf Course' are con 
trasted and displayed. While it is likely that displaying all 
routes which include the branch point may result in a map 
having a scale that is too small, thereby making comprehen 
sion of the screen difficult, it is possible to allow comprehen 
sion of only required information by contrasting routes 
beyond the branch point using reduced-scale maps and the 
like. 
0149. Alternatively, it is also possible to consider map 
scales and the like which have been set by the user. Generally, 
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the user will set a detailed scale when wishing to comprehend 
the vicinity of the current location in greater detail, and will 
set a broad scale when wishing to comprehend route infor 
mation for further ahead or for an entire route. For instance, 
when a detailed scale has been set in order to better compre 
hend the current location, as seen in the display example 
shown in FIG. 9, information up to the branch point may be 
displayed across the entire Screen, while contrasting and dis 
playing information beyond the branch point to the side of the 
SCC. 

0150. On the other hand, in a case where the user regularly 
uses the system and is already more or less familiar with 
information of the vicinity of the current location, and abroad 
scale has been set in order to comprehend route information 
for further ahead instead, information beyond the branch 
point may be contrasted and displayed over the entire Screen 
in order to comprehend beyond the branch point in greater 
detail, as shown in FIG. 7. Even with the same route infor 
mation, different users may desire to comprehend different 
information. Use of the present invention thus enables infor 
mation to be provided according to the needs of the user. 
0151. A flowchart of the present embodiment will now be 
described with reference to FIGS. 11, 12 and 13. First, a 
category is inputted to the category input unit 1001 (S3601). 
Then, destinations falling under the inputted category are 
searched from map information accumulated in the map 
information accumulation unit 1003 (S3602). 
0152 Judgment is performed on whether a relevant desti 
nation exists in the map information (S3603). If so, the pro 
cessing proceeds to step S3604, and if not, the processing is 
concluded. If so (Yes in S3603), routes to the relevant desti 
nation are searched by the first route search unit 1005 and the 
second route search unit 1006 (S3604). Then, a branch point 
is calculated by the branch point calculation unit 1007 
(S3605). 
0153 Calculation of a branch point is commenced by set 
ting a flag to a node nearest to the current position (S3701), 
and setting the flag to an immediately Subsequent node 
(S3702). With the searched route shown in FIG. 5, a flag is set 
to the intersection “Hana 1 Machi”. Next, judgment is per 
formed in whether the set flag is shared (S3703). If shared 
(Yes in S3703), the processing proceeds to step S3702, and if 
not (No in S3703), the processing proceeds to step S3704. In 
the present embodiment, since “Hana 1 Machi” is shared, a 
flag is set to the immediately subsequent node (S3702). The 
flag moves to “Hanahigashi IC” by repeating this loop. In 
other words, this indicates that the route thus far is shared. 
0154 Next, as a result of setting the flag to the immedi 
ately subsequent node (S3702), flags will be set to different 
nodes, namely, “Ohigashi IC” and “Kawamichi IC” (No in 
S3703). In this case, the flag is returned to the immediately 
previous node (S3704), and the node to which the flag is set is 
calculated as a branch point (S.3705). In other words, “Hana 
higashi IC becomes the branch point. 
O155 Next, mode information accumulated in the mode 
information accumulation unit 1008 is referred to (S3606), 
and an information display mode is determined by the display 
mode determination unit 1009 using the calculated branch 
point (S3607). For instance, assuming that the display mode 
is the display example shown in FIG.9, a description will now 
be given with reference to FIG.8. First, judgment is made on 
whether a branch point exists in the current screen (S3801). If 
a branch point exists in the current screen (Yes in S3801), the 
processing proceeds to step 53805. If not (No in S3801), the 
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current location is referred to (S3802), and the location of the 
branch point is referred to (S3803). Then, a screen is gener 
ated so that the current location and the location of the branch 
point fit into the current screen, and the scale of the screen is 
reduced according to the size of the display (S3804). 
0156. In the case of FIG. 8, since no branch points exist in 
the current screen of the display screen 1 (No in S3801), the 
current location and the location of “Hanahigashi IC” are 
referred to (S3802, S3803), and a display area is determined 
so that the locations fit into the screen to generate a display 
screen 2. Next, the screen is reduced to generate a display 
screen 3 (S3804). Since a plurality of destinations are rela 
tively distant or mutually separated, attempting to fit both into 
the current screen may result in a screen scale that is too 
broad, thereby making route information hard to compre 
hend. On the other hand, since at least the route up to the 
branch point is shared, such an adverse effect may be avoided 
by reduction so that at least up to the branch point is included. 
Next, the route up to the branch point is displayed. The route 
up to the branch point is displayed (S3805), and information 
beyond the branch point is further displayed so that, for 
instance, information may be contrasted and comprehended 
(S3806). The information is then displayed on the route infor 
mation display unit 1011 in the mode determined by these 
flows (S3608). 
0157 FIG. 9 is a diagram showing a screen displayed on 
the route information display unit 1011. In the current screen 
in FIG. 9, the current location and up to the branch point 
“Hanahigashi IC” are displayed in a scale and at positions 
which enable the locations to fit into the screen. In addition, 
the route up to the branch point “Hanahigashi IC is indicated 
by a bold line. Furthermore, an estimated time of arrival at the 
branch point “Hanahigashi IC” of “9:15', as well as “esti 
mated times of arrival' and the like at the respective destina 
tions “Miyazato Golf Course' and “Sakura Golf Course' are 
also displayed. In this manner, by calculating a branch point, 
and performing display so that information up to the branch 
point and information beyond the branch point may be con 
trasted, it is possible to comprehend information necessary 
for travel in an easier manner. 
0158 (Description of Minimum Components According 
to the First Embodiment) 
0159. Additionally, in the present embodiment, with 
respect to input to the multiple destination input unit 1004, it 
is arranged that components such as the category input unit 
1001 and the like are provided and points falling under a 
category is searched from the map information accumulation 
unit 1003 by the multiple destination search unit 1002. How 
ever, the arrangement is not limited to this example. Instead, 
a destination may be directly inputted to the multiple desti 
nation input unit 1004 to perform route search and calculate a 
branch point. 
(0160. Furthermore, while route search has been described 
by providing respective route search units, namely, the first 
route search unit 1005 and the second route search unit 1006, 
a search of respective routes may be successively performed 
by, for instance, a single route search unit (for instance, using 
the first route search unit 1005 as a route search unit 1005). 
0.161 Moreover, while modes accumulated in the mode 
information accumulation unit 1008 have been referred to in 
order to change modes based on a branch point, Such mode 
information is not a requisite component, and information 
related to a branch point may be directly displayed on the 
route information display unit 1011 instead. 
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0162. In other words, the minimum components required 
to implement the present invention is not limited to FIG. 1 
and, for instance, the present invention may be implemented 
with the components shown in FIG. 14. FIG. 14 shows system 
components of the present invention, including: the multiple 
destination input unit 1004; the departure point input unit 
1012; a route search unit 1005; the branch point calculation 
unit 1007; and the route information display unit 1011. 
Details of the respective components are as described above. 
Routes from a departure point inputted at the departure point 
input unit 1012 to respective destinations inputted to the 
multiple destination input unit 1004 are searched by the route 
search unit 1005, and a branch point is calculated by the 
branch point calculation unit 1007. Information on the calcu 
lated branch point is thus displayed on the route information 
display unit 1011. 
0163 Variation Regarding Display Modes According to 
the First Embodiment 

0164. As for display modes of information related to des 
tinations, while a description has been provided on a display 
example in which, for instance, “Miyazato Golf Course' and 
“Sakura Golf Course' are used as examples and map infor 
mation is contrasted based on a branch point, display modes 
are not limited to this example. For instance, mode may be 
controlled according to a category of destinations. The mode 
information shown in FIG. 6 described that the category “golf 
course' is displayed using the “contrast map format. In 
addition, based on this mode information, it is shown that 
FIG. 7 is an example of displaying that enabled route maps to 
the destinations “Miyazato Golf Course' and "Sakura Golf 
Course' to be contrasted and comprehended. For instance, 
with destinations such as a 'golf course' which generally 
involve taking an excursion, since travel directions or travel 
distances beyond the branch point vary significantly, differ 
ences in information beyond the branch point are often infor 
mation of greater interest to the user. In consideration thereof, 
in the case of for instance, a “golf course' and the like, maps 
are contrasted and displayed so that differences in informa 
tion beyond the branch point may be comprehended more 
easily. 
0165. On the other hand, with the mode information 
shown in FIG. 6, the “contrast menu format is arranged as a 
display mode for the category “restaurant'. This is because 
when searching for a plurality of relatively close destinations 
Such as the category “restaurant, and displaying information 
to the destinations, travel distances beyond the branch point 
are often also short or destinations may be changed easily 
compared to “golf courses” which are relatively distant. 
Therefore, instead of displaying the differences in informa 
tion beyond the branch point in detail, information up to the 
branch point may be displayed in detail. 
0166 For instance, in FIG. 15, a display area is determined 
in consideration of the current location and the location of the 
branch point, as shown in the present embodiment, and a 
route to a branch point is displayed on a screen. The Screen 
shown in FIG. 15 depicts a route to, for instance, "Raku 1 
Machi intersection', which has been calculated as a branch 
point. 
0167 Incidentally, when a category such as “golf course' 

is the same as described above, in many cases, instead of 
heading for both destinations, the user ultimately select either 
one of the destinations and head for that destination. There 
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fore, display is performed by contrasting beyond the branch 
point to enable the differences beyond the branch point to be 
comprehended more easily. 
0.168. On the other hand, when categories differ, there may 
be cases where the user intends to ultimately head for both 
destinations instead of selecting either one, but initially 
would like to comprehend information for either one of the 
destinations or information up to the branch point. Therefore, 
in cases where, for instance, categories differ, information up 
to the branch point may be displayed in detail. 
(0169. For instance, in FIG. 16, “entertainment” has been 
inputted as a search keyword, and “Karaoke No. 1, which 
belongs to a category “Karaoke”, and “Star Bowling', which 
belongs to a category "bowling, have been searched and are 
displayed. In addition, display is performed using the entire 
screen, together with map information, in order to show infor 
mation up to "Raku 1 Machi intersection', which has been 
calculated as a branch point, in greater detail. As seen, in cases 
where categories differ, information up to the branch point 
may be displayed in detail. 
0170 Additionally, display modes may be arranged to be 
changed according to distances to and directions of destina 
tions beyond the branch point, instead of category. When 
calculating routes to a plurality of different destinations, 
routes to the respective destinations often vary significantly 
beyond the branch point. When attempting to display desti 
nations with significantly different directions and the like in a 
single screen, there may be cases where the scale of the screen 
becomes too small or the destinations do not fit into the 
screen. Therefore, for instance, thresholds may be set for 
directions as well as distances beyond the branch point, 
whereby, in a case equal to or greater than the threshold, 
display may be performed under a mode Such as a format for 
detailed display of information up to the branch point (for 
instance, FIGS.9 and 15) and the like. 
0171 Furthermore, modes may be changed according to 
the distance from the current position to the branch point, or 
according to a ratio of the distance to the branch point with 
respect to the distance from the current position to the desti 
nation. Alternatively, modes may be changed not only accord 
ing to the ratio of distances, but also according to a ratio of 
arrival times. For instance, in a case where an arrival time at 
the branch point is 2 hours, and the arrival times at the respec 
tive destinations beyond the branch point are approximately 1 
hour, the ratio of the arrival time at the branch point and the 
arrival times beyond the branch point with respect to a total 
travel time of 3 hours is 2:1. 
0.172. In other words, in this case, since the drive to the 
branch point constitutes a greater portion of the total travel 
time and it is therefore conceivable that the information 
which the user primarily desires to comprehend is informa 
tion up to the branch point, control may be performed so that, 
for instance, displaying is performed in the display mode in 
which information up to the branch point is displayed in detail 
(for instance, FIG. 9). 
0173 Accordingly, to be specific, the display control unit 
1010 should be arranged to compare the distance between the 
above-mentioned departure point and the above-mentioned 
branch point with a threshold, and when the distance is 
greater than the threshold, adopt a display mode which dis 
plays information from the departure point to the branch point 
in detail. It is needless to say that the display control unit 1010 
may adopt Such a display mode according to the ratio of the 
distance between the above-mentioned departure point and 



US 2009/0048774 A1 

the above-mentioned branch point and the distance between 
the above-mentioned branch point to a destination. 
0.174 Conversely, in cases where the drive up to the branch 
point constitutes a smaller portion of the total travel time, a 
display mode that displays a route from the branch point to a 
destination in detail (for instance, FIG. 10) may be adopted. 
0.175. Accordingly, to be specific, the display control unit 
1010 should be arranged to compare the distance between the 
above-mentioned departure point and the above-mentioned 
branch point with a threshold, and when the distance is 
shorter than the threshold, adopt a display mode which dis 
plays information from the branch point to the destination in 
detail. It is needless to say that the display control unit 1010 
may adopt such a display mode according to the ratio of the 
distance between the above-mentioned departure point and 
the above-mentioned branch point and the distance between 
the above-mentioned branch point to a destination. 
0176 By switching display modes in this manner, infor 
mation required by the user may now be automatically dis 
played in appropriate modes without cumbersome opera 
tions. 

SECONDEMBODIMENT 

0177. For the above embodiment, a method has been 
described in which a branch point on routes to a plurality of 
inputted destinations are calculated, and modes of informa 
tion related to the destinations are controlled using the branch 
point. For instance, when searching for a plurality of destina 
tions and determining which destination to head for, informa 
tion up to the branch point is a matter of interest to the user, 
and in many cases, a Subsequent destination will be deter 
mined according to the congestion condition or the estimated 
time of arrival at the branch point. In addition, there are also 
cases where a destination to which the user will ultimately 
head for is determined by contrasting and displaying infor 
mation beyond the branch point. Therefore, by controlling the 
modes of such provided information using the branch point, it 
is now possible to enable information to be comprehended 
without cumbersome operations. 
0178. On the other hand, as for the calculation of a branch 
point according to the above-described embodiment, a branch 
point is calculated by, for instance, respectively searching 
routes to a plurality of inputted destinations and referencing 
common points and differences thereof. Since the searched 
routes are searched based on route costs (required time, dis 
tance and the like) of a road network which are accumulated 
in map information, a branch point is not necessarily appro 
priate to the user. For instance, depending on the user, there 
may be cases where a specific route is passed when heading 
for any of the inputted destinations, and as a result, branch 
points may vary. 
0179. In consideration thereof, for the present embodi 
ment, a method will be described which, for instance, accu 
mulates histories of usual traveling of the user, and calculates 
a branch point in consideration of the travel histories. 
0180 FIG. 17 is a system configuration diagram accord 
ing to the present embodiment. The same reference numbers 
are assigned to the components shown in the above-described 
embodiment and the descriptions about the same components 
will not be provided. 
0181. A travel history accumulation unit 1101 is a unit 
which accumulates past traveling of the user as a history. In 
the present embodiment, it is assumed that a travel history is 
accumulated according to, for instance, a sequence of passed 
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intersections, based on latitude/longitude information 
detected by the departure point input unit 1012 that is con 
figured by a GPS and the like and map information accumu 
lated in the map information accumulation unit 1003. 
0182 Incidentally, in the present embodiment, while the 
departure point input unit 1012 is arranged as a unit which 
detects a current location of the user, a unit for detecting a 
current location of the user may be provided separately and 
positional information acquired therefrom may be accumu 
lated as a travel history. Generally, a GPS provided in a car 
navigation system and the like detects latitude and longitude 
at 1 second intervals. As a result, the sequence of latitude/ 
longitude information detected with traveling of the user will 
become enormous. In addition, detected latitudes and longi 
tudes generally have some margin of error. Therefore, in 
consideration of ease of Subsequent matching and searching, 
accumulation will be performed according to a sequence of 
nodes such as passed intersections using map information, 
instead of a sequence of latitude/longitude information. 
0183. Furthermore, in the present invention, route search 
and calculation of branch points are based on a sequence of 
these nodes. Therefore, even from the context of consistency 
therewith, a travel history is preferably accumulated as a node 
sequence. Incidentally, while, in the present embodiment, the 
travel history accumulation unit 1101 performs conversion of 
a node sequence from latitude/longitude information, the 
conversion may alternatively be performed by separately pro 
viding a unit which performs conversion. 
0.184 FIG. 18 shows histories of destinations accumulated 
in the travel history accumulation unit 1101. For instance, a 
sequence of a departure point, passed intersections and transit 
times, and arrival at a final destination is accumulated as a 
single travel history. For instance, travel history ID "01 
indicates that, previously, the user had left “home, passed 
“Hana 1 Machi (intersection)”, “Hana 2 Machi”, “No. 111”, 
“Yamano 2 Machi” and “Yamano 3 Machi', and arrived at 
“Miyazato Golf Course'. In the present embodiment, these 
travel histories are used to calculate a branch point on routes 
to a plurality of searched destinations. A description will now 
be provided using a specific example. 
0185. In a similar manner to the above-described embodi 
ment, it is assumed that, for instance, golfcourse' is inputted 
as a destination category, and that “Miyazato Golf Course' 
and "Sakura Golf Course' are searched out. Then, routes to 
the plurality of destinations are searched by the first route 
search unit 1005 and the second route search unit 1006. 

0186 FIG. 19 shows the searched routes. In FIG. 19, a 
searched route ID "01" is a route searched by the first route 
search unit 1005, and indicates that a route to a final destina 
tion “Miyazato Golf Course' which passes the nodes of 
“Hana 1 Machi”, “Hana Machi IC (interchange)”, “Hanahi 
gashi IC', and “Ohigashi IC”, has been searched out. In the 
same manner, a searched route ID "02' is a route searched by 
the second route search unit 1006, and indicates that a route to 
a final destination “Sakura Golf Course' which passes the 
nodes of “Hana 1 Machi”, “Hana Machi IC”, “Hanahigashi 
IC', and “Kawamichi IC”, has been searched out. 
0187. Additionally, in the same manner as the above-de 
scribed embodiment, a calculation of a branch point by the 
branch point calculation unit 1007 reveals that the nodes 
“Hana 1 Machi”, “Hana Machi IC” and “Hanahigashi IC” 
match, while the nodes “Ohigashi IC” and “Kawamichi IC 
differ. Thus, “Hanahigashi IC', which matches last, becomes 
the branch point. 
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0188 FIG. 20 is a map representation of a relationship 
between the afore-mentioned searched routes. FIG. 20 shows 
a current location of the user, “Miyazato Golf Course' and 
"Sakura Golf Course' which are destinations, as well as the 
searched routes to the respective golf courses. As shown in 
FIG. 20, the routes to both golf courses proceed from the 
current location and straight through the intersection"Hana 1 
Machi', gets on the expressway at “Hana Machi IC', and 
branches at “Hanahigashi IC’. After passing “Hanahigashi 
IC” that is the branch point, a route to “Miyazato Golf 
Course' via “Ohigashi IC” and a route to "Sakura Golf 
Course' via “Kawamichi IC” are indicated by black bold 
lines. 

0189 However, in a case where a branch point is simply 
calculated using the respective destinations as final destina 
tions and by searching for routes to the respective destina 
tions, a branch point Suitable to the user is not necessarily 
calculated. For instance, the routes and the branch point 
shown in FIG. 20 are a result of searching for respective 
routes by using the respective destinations of “Miyazato Golf 
Course' and "Sakura Golf Course' as final destinations. Gen 
erally, as described in the above embodiment, a route search 
unit provided in a car navigation system and the like is 
arranged to calculate a route having a minimum cost based on 
the route costs of a road network which are accumulated in the 
map information. Therefore, in FIG. 20, shortest routes to the 
destinations “Miyazato Golf Course' and “Sakura Golf 
Course' which use the expressway are searched, and a branch 
point of "Hanahigashi IC is calculated accordingly. 
0190. On the other hand, a route indicated by the black 
dotted line is a previous travel history of the user which is 
accumulated in the travel history accumulation unit 1101 
shown in FIG. 18. For instance, for the case of the present 
example, Suppose that the user uses general roads instead of 
the expressway to reach “Miyazato Golf Course' in order to 
save on expressway tolls. To be specific, a history is accumu 
lated in which, after turning right at “Hana 1 Machi', the user 
reached “Miyazato Golf Course” via “Hana 2 Machi”, “No. 
111”, “Yamano 2 Machi” and “Yamano 3 Machi” (FIG. 18). 
0191 In this case, when the user ultimately decides to 
head for “Miyazato Golf Course', the branch point for the 
user is not “Hanahigashi IC but “Hana 1 Machi’. In other 
words, when the user determines to head for “Miyazato Golf 
Course', the user must turn right at “Hana 1 Machi”. On the 
other hand, when the user determines to head for "Sakura 
Golf Course', the user must drive straight through “Hana 1 
Machi”. Therefore, the branch point is obviously “Hana 1 
Machi” (FIG. 21). Additionally, it is necessary to encourage 
the user to decide where the user is ultimately headed by 
contrasting and displaying, prior to the user passing the 
branch point “Hana 1 Machi', traffic information up to the 
branch point or information beyond the branch point. 
0.192 As seen, a branch point calculated by simply search 
ing for routes to the respective destinations is not necessary 
suitable to the user. Therefore, travel histories of the user may 
be accumulated, whereby a branch point may be calculated by 
reflecting the travel histories. A travel history reflects tenden 
cies in the everyday activities of the user, Such as a tendency 
in which the user does not use expressways in order to save 
money, a tendency in which the user usually uses bypaths, or 
conversely, being a novice driver, a tendency to use wider 
roads. Therefore, a branch point that is more suitable may be 
calculated using a travel history. 
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0193 In this light, in the present embodiment, routes to the 
respective destinations are searched for so that a route indi 
cated in a travel history of the user is traced (in other words, 
duplicated) as long as possible; candidate points for a branch 
point are calculated from the searched routes; the branch 
point is searched from the points; and route information based 
on the selected branch point is displayed. In the present 
embodiment, the branch point calculation unit 1007 further 
includes a branch point candidate calculation unit 1021 and a 
branch point selection unit 1022 (FIG. 17). 
0194 First, the route search unit 1013 searches for a plu 
rality of routes from a departure point inputted to the depar 
ture point input unit 1012 (in the present embodiment, a 
current point whereat searching is performed) to a destination 
inputted to the multiple destination input unit 1004 so that a 
route indicated in the travel history of the user, which is 
accumulated in the travel history accumulation unit 1101, is 
traced as long as possible. Then, from the different searched 
routes, the branch point candidate calculation unit 1021 cal 
culates a plurality of branch point candidates using the 
respective searched routes thereof. A description will now be 
provided using a specific example. 
0.195 As described above, several routes respectively 
exist to the plurality of inputted destinations “Sakura Golf 
Course' and “Miyazato Golf Course'. For instance, as for 
routes to one of the destinations, “Miyazato Golf Course'. 
there is a route that passes the nodes “Hana 1 Machi', “Hana 
Machi IC”, “Hanahigashi IC” and the like (FIG. 21), and a 
route that passes “Hana 1 Machi', “Hana 2 Machi’ and “No. 
111, which duplicates a route that exists in the history and is 
frequently used by the user (FIG.22). In this case, the branch 
point with the searched route to the other destination, "Sakura 
Golf Course', which passes “Hana 1 Machi', “Hana Machi 
IC” and “Hanahigashi IC, is “Hanahigashi IC” in the case of 
the former route and "Hana 1 Machi” in the case of the latter 
route. Calculations may be performed using these points as 
branch point candidates. 
0196. The branch point selection unit 1022 is a unit which 
selects a branch point from the branch point candidates cal 
culated by the branch point candidate calculation unit 1021. 
For instance, branch point selection may be delegated to the 
user to select which of the branch points should be preferably 
displayed as information, or automatic selection may be per 
formed according to the distance from the current location. 
0.197 In addition, a branch point from a route which traces 
the longest the route indicated in the user's travel history may 
be automatically selected. More specifically, in the present 
embodiment, the route that passes “Hana 1 Machi”, “Hana 2 
Machi” and “No. 111 may be prioritized on the basis that 
such a route exists in the travel history and is likely to be used 
by the user. In other words, the branch point “Hana 1 Machi' 
may be automatically selected. 
0198 Furthermore, this travel history may also be 
reflected on the route to "Sakura Golf Course' to calculate a 
more Suitable branch point. For instance, when traveling to 
“Miyazato Golf Course', the user of the present example 
saves the expressway toll by turning right at “Hana 1 Machi’ 
and using general roads such as “Hana 2 Machi’ and “No. 
111'. On the other hand, since the user has never been to 
“Sakura Golf Course', a travel history thereto does not exist. 
Therefore, a general route search is performed and a route that 
proceeds straight through “Hana 1 Machi', gets on “Hana 
Machi IC', and reaches "Sakura Golf Course' via "Hanahi 
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gashi IC” and “Kawamichi IC is searched. In addition, a 
branch point “Hana 1 Machi” is calculated from these routes. 
0199 However, such a branch point calculated simply 
from a route with a minimum cost may not necessary be 
suitable to the user. For instance, in the case of the present 
example, general roads such as “Hana 2 Machi” and “No. 
111 may also be used when heading for "Sakura Golf 
Course'. Therefore, a suitable branch point may be calculated 
by once again searching a route to "Sakura Golf Course' So 
that the route to “Miyazato Golf Course', which is a route to 
the other destination and which is accumulated in the history, 
may be traced as long as possible. 
0200 FIG. 22 shows a branch point calculated by once 
again searching for a route to "Sakura Golf Course' using the 
route to “Miyazato Golf Course', which exists in the history. 
For instance, as a result of a search for a route to "Sakura Golf 
Course' from a given intersection on the route to “Miyazato 
Golf Course' that exists in the history, in the case of the 
present example, a route that turns right at “Hana 1 Machi' 
and includes "Hana 2 Machi’ and "No. 111 is shared, and a 
subsequent route is searched which departs from “No. 111 in 
a northward direction (upward direction), gets on the express 
way at “Hanahigashi IC” and heads for "Sakura Golf 
Course'. In addition, “No. 111 is set as the branch point. 
0201 As seen, instead of calculating a branch point by 
simply searching for routes for the current location to the 
respective destinations, routes may be searched in consider 
ation to a travel history to calculate a branch point. In particu 
lar, when one of the routes exists in the travel history while the 
other route does not, calculating a route to the other destina 
tion based on a route existing in the travel history of the one of 
the routes instead of simply searching for a shortest route will 
also mean that the user will head for the other destination 
from a route which the user frequently uses and is familiar 
with. Therefore, even in cases where the user is an inexperi 
enced driver or in cases where the user is unfamiliar with the 
area, the user may head for the final destination with ease. 
0202 Additionally, it is likely that the user will generally 
make a left or right turn at the branch point when heading for 
one of the destinations or, even when heading for either one of 
the destinations. Therefore, considering the travel history and 
causing the user to make a left or right turn with reference to 
a location that is usually well known to the user enables safer 
driving without increasing the burden on attention, and is an 
extremely effective method for providing route information. 
0203 FIG. 23 shows an example in which route informa 
tion is displayed based on the above-mentioned calculated 
branch point “No. 111. For instance, route information 
beyond the branch point “No. 111 is contrasted and dis 
played at the right-hand side of the screen in the same manner 
as in FIG. 9. This allows differences in the required times 
Subsequent to the branch point and the like to be easily com 
prehended. 
0204. In addition, the left-hand side of the screen is an 
example of a detailed display of the position of the branch 
point “No. 111'. For instance, it is shown that the branch 
point “No. 111 is an intersection, and that stores such as 
“Toyosan Motors”, “Shinjin Bank” and “Shopper's K” are 
located near the intersection. Additionally, an arrow (dotted 
line) indicates that “Miyazato Golf Course' may be reached 
by turning right as usual at “No. 111'. On the other hand, an 
arrow (black bold line) indicates that "Sakura Golf Course' 
may be reached by proceeding straight through "No. 111'. 
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0205 Intersection “No. 111 is a position accumulated in 
the travel history or, in other words, a position that the user is 
familiar with. Therefore, by displaying the vicinity of “No. 
111 in detail, the user will be able to comprehend in greater 
detail how routes may branch at the usually familiar intersec 
tion towards the other destination. 

0206 A variation may be contemplated which uses a 
travel history for the estimation of a destination. In this varia 
tion, for instance, the multiple destination input unit 1004 
may search for positions included in a predetermined range 
from the direction in which a vehicle is currently headed from 
the travel history accumulation unit 1101, whereby the 
searched positions are inputted as an estimated destination. 
This case is an example in which the multiple destination 
input unit 1004 doubles as a destination prediction unit and a 
destination input unit as described in the claims. 
0207. A flow of operations of the present embodiment will 
now be described with reference to the flowcharts shown in 
FIGS. 24 and 25. 

0208 First, in the same manner as the above-described 
first embodiment, a category is inputted to the category input 
unit 1001 (S3601). Then, destinations falling under the input 
ted category is searched from a travel histories accumulated 
in the travel history accumulation unit 1101 (S3902). Judg 
ment is performed on whether a relevant destination exists in 
the travel history (S3903). If so, the processing proceeds to 
step S3904, and if not, a branch point is calculated in the same 
manner as the above-described first embodiment (to S3605). 
If so (Yes in S3903), routes accumulated in the travel history 
accumulation unit are further referred to (S3904). Then, a 
branch point is calculated by the branch point calculation unit 
1007 using the travel history (S3605). 
0209. The calculation of a branch point is the same as in 
the above-described first embodiment. However, in the 
present embodiment, a branch point is calculated using a 
route accumulated in the travel history, instead of using a 
route searched by the route search unit. Calculation of a 
branch point is commenced by setting a flag to a node nearest 
to the current position (S3701), and setting the flag to an 
immediately subsequent node (S3702). With the searched 
route shown in FIG. 21, a flag is set to the intersection “Hana 
1 Machi”. Next, judgment is performed in whether the set flag 
is shared (S3703). If shared (Yes in S3704), the processing 
proceeds to step S3702, and if not (No in S3704), the pro 
cessing proceeds to step S3704. Since “Hana 1 Machi” is 
shared by both, a flag is set to the immediately Subsequent 
node (S3702). The flag moves to “Hana Higashi IC” by 
repeating this loop. In other words, this indicates that the 
route thus far is shared. Next, as a result of setting the flag to 
the immediately subsequent node (S3702), flags are set to 
different nodes, namely, “Ohigashi IC” and “Kawamichi IC” 
(No in S3703). At this point, the flag is returned to the imme 
diately previous node (S3704), and the node to which the flag 
is set is calculated as a branch point (S3705). In other words, 
“Hanahigashi IC becomes the branch point. In the case of 
FIG. 21, “Hana 1 Machi” becomes the branch point. 
0210. Next, in the same manner as in the above-described 
first embodiment, mode information is referred to (S3606), 
mode information is determined (S3607), and information 
display is performed using the calculated branch point 
(S3608). 
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0211 (Description of Minimum Components According 
to the Second Embodiment) 
0212. Additionally, with respect to inputs to the multiple 
destination input unit 1004, while, in the present embodi 
ment, components such as the category input unit 1001 and 
the like are provided and points falling under a category is 
searched from the map information accumulation unit 1003 
by the multiple destination search unit 1002, inputs are not 
limited to this arrangement. Instead, a destination may be 
directly inputted to the multiple destination input unit 1004 to 
perform route search and calculate a branch point. 
0213 Furthermore, while route search has been described 
by providing respective route search units, namely, the first 
route search unit 1005 and the second route search unit 1006, 
search of respective routes may be performed by, for instance, 
a single route search unit (for instance, using the first route 
search unit 1005 as a route search unit 1005). 
0214 Moreover, while modes accumulated in the mode 
information accumulation unit 1008 have been referred to in 
order to change modes based on a branch point, Such mode 
information is not a requisite component, and information 
related to a branch point may be directly displayed on the 
route information display unit 1011 instead. 
0215. In other words, the components required to imple 
ment the present invention is not limited to FIG. 1, and for 
instance, the present invention may be implemented with the 
components shown in FIG. 26. FIG. 26 shows system com 
ponents of the present invention, including: the multiple des 
tination input unit 1004; the departure point input unit 1012; 
the route search unit 1005; the branch point calculation unit 
1007; the branch point candidate calculation unit 1021; the 
branch point selection unit 1022; the route information dis 
play unit 1011; and the travel history accumulation unit 1101. 
0216 Details of the respective components are as 
described above. Several different routes from a departure 
point inputted to the departure point input unit 1012 to respec 
tive destinations inputted to the multiple destination input 
unit 1004 are searched by the route search unit 1005, and 
branch point candidates are calculated by the branch point 
candidate calculation unit 1021 of the branch point calcula 
tion unit 1007. Then, a branch point is selected by the branch 
point selection unit 1022 from the calculated branch point 
candidates based on travel histories accumulated in the travel 
history accumulation unit 1101. Subsequently, the branch 
point will be displayed on the route information display unit 
1011. 

0217. Incidentally, the travel history accumulation unit 
1101 is not always necessary. A branch point may be selected 
based on the distance from a departure point (in the present 
embodiment, the current position of the user is used) inputted 
to the departure point input unit 1012. Therefore, selection of 
a branch point may be performed using, for instance, the 
components shown in FIG. 27. FIG. 27 shows system com 
ponents of the present invention, including: the multiple des 
tination input unit 1004; the departure point input unit 1012: 
a route search unit 1005; the branch point calculation unit 
1007; the branch point candidate calculation unit 1021; the 
branch point selection unit 1022; and the route information 
display unit 1011. 
0218 Details of the respective components are as 
described above. Several different routes from a departure 
point inputted to the departure point input unit 1012 to respec 
tive destinations inputted to the multiple destination input 
unit 1004 are searched by the route search unit 1005, and 
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branch point candidates are calculated by the branch point 
candidate calculation unit 1021 of the branch point calcula 
tion unit 1007. Then, a branch point is selected by the branch 
point selection unit 1022 from the calculated branch point 
candidates based on the departure point inputted to the depar 
ture point input unit 1012. Subsequently, the branch point is 
displayed on the route information display unit 1011. A 
description will now be provided using a specific example. 
0219 Assume that, for instance, a category of "amuse 
ment” or the like has been inputted by the user, and “Karaoke 
Dom” and “Star Bowling have been searched out as desti 
nations. In other words, inputs to the multiple destination 
input unit 1004 are “Karaoke Dom” and “Star Bowling'. FIG. 
28 is a map representation of the current location of the user 
as well as the locations of “Karaoke Dom” and “Star Bowl 
ing. 
0220. In order to calculate a branch point at the branch 
point calculation unit 1007, routes to these destinations are 
first calculated. Routes from the current point inputted at the 
departure point input unit 1012 to the respective destinations 
are searched by the route search unit 1005. 
0221 Generally, as for routes to a destination, a shortest 
route is searched for using costs corresponding to transmit 
times or distances of routes. The black bold lines in FIG. 28 
indicate searched routes to these destinations, and are con 
sidered the results of a search performed by, for instance, a 
general route search unit. In FIG. 28, the route to “Karaoke 
Dom” is a route that passes the intersections of "Raku 1 
Machi', “Raku 2 Machi’ and "Raku Dori 1. On the other 
hand, the route to “Star Bowling is a route that passes the 
intersections of “Raku 1 Machi', “Raku 3 Machi', “Raku 4 
Machi”, “Kyo 4 Machi” and “Kyo 3 Machi”. 
0222. Additionally, in this case, it is assumed that the route 
costs are the transit times betweenthese intersections (nodes). 
These costs are shown in FIG. 28. For instance, the cost from 
the current location to "Raku 1 Machi” is 5 minutes; from 
"Raku 1 Machi' to “Raku 2 Machi” is 5 minutes; from “Raku 
2 Machi' to "Raku Dori 1 is 10 minutes; and from “Raku 
Dori 1 to “Karaoke Dom' is 5 minutes. Therefore, the over 
all arrival time at “Karaoke Dom’ from the current location is 
25 minutes. In the same manner, to “Star Bowling, it takes 5 
minutes to "Raku 1 Machi’, 2 minutes to "Raku 3 Machi', 3 
minutes to "Raku 4 Machi', 10 minutes to “Kyo 4 Machi’. 5 
minutes to “Kyo 3 Machi’ and 2 minutes to “Star Bowling 
for a total of 27 minutes. 
0223 FIG.29 shows the results of these searched routes in 
a table format. The table shows the routes to the respective 
final destinations, as well as transit times up to the final 
destinations. A searched route ID "01" is a route to “Karaoke 
Dom”. In this case, accumulated times are shown. Thus, the 
transit time at "Raku 1 Machi” is 5 minutes, while the transit 
time at "Raku 2 Machi” is 10 minutes, which is obtained by 
adding the 5 minutes to "Raku 1 Machi” with the 5 minutes 
from “Raku 1 Machi’. In addition, a searched route ID "02 
is a route to “Star Bowling”. As seen, generally, in route 
search, costs between respective nodes are computed to cal 
culate a shortest route. 
0224 Focusing now on the calculation of a branch point, 
in this case, the route up to "Raku 1 Machi” is shared, and the 
branch point is "Raku 1 Machi”. However, as in this case, 
when the branch point is relatively close to the current loca 
tion or when branching already occurs at the current location, 
the user will soon be faced with a need to decide on either one 
of the destinations. For instance, after further driving for a 
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while, when attempting to change the destination in a flexible 
manner according to route conditions and final arrival times, 
the user will not be provided with sufficient time to think. 
0225. Therefore, for the present invention, a method will 
be described in which a plurality of routes is calculated, 
branch point candidates are calculated by the branch point 
candidate calculation unit 1021, and the branch point is cal 
culated to a location that is closer to the destination or a 
location that is far from the current location is selected by the 
branch point selection unit 1022 from the branch point can 
didates. 

0226 For instance, among a plurality of inputted destina 
tions, the destinations are compared and a plurality of routes 
to the destination that is further away from the current loca 
tion is once again searched for. Incidentally, a plurality of 
routes to a destination that is further away is searched for 
because a plurality of routes is more likely to be calculated for 
a destination that is further away, and the time difference is 
smaller. On the other hand, when a plurality of routes to the 
destination that is closer is searched for, the plurality of routes 
will prove to be more time-consuming, and will end up being 
roundabouts. In the present example shown in FIG. 28, since 
the estimated time of arrival at "Star Bowling is 27 minutes, 
which is more distant than the estimated time of arrival at 
“Karaoke Dom” of 25 minutes, routes to “Star Bowling' is 
calculated. 

0227 FIG. 30 shows a plurality of calculated routes to 
"Star Bowling. With respect to the shortest route from the 
current location that turns right at "Raku 1 Machi', two 
routes, namely, a route that proceeds straight through "Raku 
1 Machi” and turns right at "Raku 2 Machi', and a route that 
proceeds straight through “Raku 1 Machi', “Raku 2 Machi' 
and turns right at "Raku Dori 1 have been newly calculated. 
FIG. 31 shows transits times for the plurality of routes using 
the transit time costs shown in FIG.30. A route that turns right 
at "Raku 2 Machi” is shown as a searched route ID "03”, 
while a route that proceeds straight through “Raku 1 Machi' 
and "Raku 2 Machi” is shown as a searched route ID "04. 

0228. A searched route ID "03” is a route that turns right at 
"Raku 2 Machi” and heads for “Star Bowling. From the 
current location, the route proceeds straight through "Raku 1 
Machi' (transit time cost of 5 minutes), passes "Raku 2 
Machi”, “Raku 4 Machi”, “Kyo 4 Machi” and “Kyo 3 
Machi', and arrives at “Star Bowling. The overall transit 
time cost for this route is 29 minutes. While arrival time is 2 
minutes later than the shortest route to “Star Bowling, which 
is indicated by the searched route ID "02 and which takes 27 
minutes, this route shares its portion up to "Raku 2 Machi' 
with the route to “Karaoke Dom” that is indicated by the 
searched route ID "01. Thus the branch point is "Raku 2 
Machi', and compared to "Raku 1 Machi', the branch point is 
calculated at a location that is further from the current loca 
tion. 

0229. In addition, a searched route ID "04” is a route that 
proceeds straight through “Raku 2 Machi’ and heads for 
“Star Bowling'. From the current location, the route proceeds 
straight through “Raku 1 Machi’ and "Raku 2 Machi' (transit 
time cost of 10 minutes), passes “Raku Dori 1 and “Kyo 3 
Machi', and arrives at “Star Bowling. The total transit time 
cost for this route is 37 minutes. This route shares its portion 
up to "Raku Dori 1 with the route to “Karaoke Dom” that is 
indicated by the searched route ID "01. Thus the branch 
point is "Raku Dori 1, and compared to "Raku 2 Machi’ or 
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"Raku 1 Machi', the branch point is calculated at a location 
that is even more distant from the current location. 
0230. The user is faced with a situation where a plurality of 
destinations must be searched for and a determination must 
be made as to which destination the user will ultimately head 
for. However, when the branch point is relatively close to the 
current location, the user will soon be faced with the need to 
decide which destination the user will be heading for. For 
instance, after further driving for a while, when attempting to 
change the destination in a flexible manner according to route 
conditions and final arrival times, the user will not be pro 
vided with sufficient time to think. 
0231. Therefore, by using the present method to calculate 
a plurality of routes and select a branch point that is closer to 
a destination or a branch point that is further away from the 
current location (meaning the departure point), the user will 
be able to have enough time to comprehend information on a 
plurality of destinations and ultimately determine a destina 
tion. 
0232. On the other hand, compared to the shortest route to 
“Star Bowling', which is indicated by the searched route ID 
“02 and which takes 27 minutes, the searched route ID "04' 
takes 10 more minutes. In other words, among the three 
branch points, this branch point is calculated at a location that 
is furthest from the current location. However, this also means 
that the branch point is calculated as a relatively long detour 
compared to the shortest route. In this case, even if a branch 
point is calculated at a location that is far from the current 
location and the user is allowed time to make a final decision 
on a plurality of destinations, in a case where the user ulti 
mately decides to travel to “Star Bowling, a route requiring 
37 minutes, which exceeds the shortest travel time of 27 
minutes by 10 minutes, is unfavorable. 
0233. Accordingly, a branch point may be arranged to be 
calculated in consideration of not only the location of the 
branch point, but also the route time cost. For instance, with 
respect to a shortest time of 27 minutes, a branch point may be 
calculated by setting a threshold (for instance, within plus 20 
percent) using the required time of the shortest route as a 
reference, such as a buffer of plus 20 percent (approximately 
6 minutes). In this case, since the searched route ID "04' with 
an arrival time of 37 minutes exceeds the threshold, the 
searched route ID "03” is used, and "Raku 2 Machi” becomes 
the branch point. 
0234. In addition, respective routes to a plurality of desti 
nations need not be calculated, and one of the destinations 
may be used instead as an intermediate point. A description 
will now be provided with reference to FIGS. 32 and 33. 
0235 FIG. 32 shows a map indicating the current location 
of the user as well as the locations of the searched destinations 
“Karaoke Dom” and “Star Bowling, in the same manner as 
FIG. 28 and the like. In this case, when route search is per 
formed using the respective destinations as final destinations, 
the same routes as shown in FIG.28will be calculated. On the 
other hand, when searching for a plurality of destinations and 
deliberating on which destination to head for the user ulti 
mately makes a final decision in consideration of conditions 
of destinations as well as conditions of traffic congestions and 
the like which vary from hour to hour. In addition, there may 
be cases where the user will first head for one of the destina 
tions, and after studying crowding and the like at that desti 
nation, will then head for another destination. In consider 
ation thereof, a method for calculating a route via one of the 
destinations to the other destination will now be described. 
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0236 FIG.33 shows routes to the respective destinations 
and transit times calculated using the transit costs of routes, in 
the same manner as FIG. 29 and the like. The searched route 
ID "01" is a route to “Karaoke Dom” that passes “Raku 1 
Machi”, “Raku 2 Machi” and “Raku Dori 1” before arriving 
at “Karaoke Dom'. In addition, the overall arrival time is 
shown as “25 minutes'. On the other hand, the searched route 
ID “02' is a route to “Star Bowling that passes “Raku 1 
Machi”, “Raku 3 Machi” and “Raku 4 Machi” before arriving 
at “Star Bowling. In addition, the overall arrival time is 
shown as “27 minutes'. At this point, the destination having 
the shorter arrival time is selected as an intermediate point (in 
other words, one of the destinations will become the branch 
point), and a route to the other destination is searched for. A 
searched route ID "05” is a result of a route search performed 
using “Karaoke Dom” as an intermediate point (branch 
point). The route arrives at "Star Bowling via “Karaoke 
Dom’, and passes through “Raku 1 Machi', “Raku 2 Machi’. 
"Raku Dori 1”, “Karaoke Dom”, “Ura Raku 1”, “Kyo 2 
Machi” and “Kyo 3 Machi”. Furthermore, the final arrival 
time of 32 minutes is within the threshold with respect to the 
shortest time of 27 minutes, and does not result in a relatively 
long detour. Therefore, it is also possible to calculate these 
routes as routes of a plurality of destinations. 

THIRD EMBODIMENT 

0237 For the above second embodiment, a method was 
described which calculates a branch point using travel his 
tory, and controls display modes of information using the 
branch point. When a plurality of destinations has been 
searched for, information may be arranged to be compre 
hended more effectively by the user by calculating a branch 
point of the plurality of destinations and displaying informa 
tion based on the branch point. In addition, by taking travel 
history into consideration and, for instance, calculating a 
branch point by once again searching for a route to another 
destination using a route accumulated in the travel histories as 
a reference, it is also possible to head for a destination from a 
branch point on a route that is normally used by the user. 
Furthermore, as for the calculation method of branch points, 
for instance, a plurality of routes to a destination is calculated, 
the branch points on the respective routes are used as branch 
point candidates, and branch point is selected from the branch 
point candidates based on the current location or travel his 
tories. At the same time, calculation methods of branch points 
are not limited to that described above. In this light, for the 
present variation, a calculation method for branch points will 
be described. 
0238 FIG. 34 is a system configuration diagram accord 
ing to the present embodiment. The dame reference numerals 
as used for the components in the above-described embodi 
ments are assigned to the same components in FIG. 34. 
0239. A multiple destination input unit 1004 is a unit to 
which a plurality of destinations is inputted. In addition, a 
departure point input unit 1012 is a unit to which a departure 
point is inputted, and in the case of the present embodiment, 
detects a current location at which searching is performed and 
sets the current location as the departure point. A route search 
unit 1005 is a unit which searches for routes from the inputted 
current point to the respective destinations. 
0240 For instance, in the same manner as the above-de 
scribed embodiment, assume that a category of "amusement' 
or the like is inputted by the user, and “Karaoke Dom” and 
“Star Bowling” are searched as destinations. In other words, 
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inputs to the multiple destination input unit 1004 are 
“Karaoke Dom” and “Star Bowling'. FIG. 35 is a map rep 
resentation of the current location of the user as well as the 
locations of “Karaoke Dom” and “Star Bowling'. 
0241 Generally, as for routes to a destination, a shortest 
route is searched using costs corresponding to transmit times 
or distances of routes. The black bold lines in FIG.35 indicate 
searched routes to these destinations, and are considered the 
results of for instance, a search performed by, for instance, a 
general route search unit. 
0242. In FIG. 35, the route to “Karaoke Dom' is a route 
that passes the intersections of "Raku 1 Machi', “Raku 2 
Machi’ and "Raku Dori 1'. On the other hand, the route to 
“Star Bowling is a route that passes the intersections of 
"Raku 1 Machi”, “Raku 3 Machi”, “Raku 4 Machi”, “Kyo 4 
Machi” and “Kyo 3 Machi’. Additionally, in this case, it is 
assumed that transit times between these intersections 
(nodes) are the costs of routes. These costs are shown in FIG. 
35. For instance, the cost from the current location to "Raku 
1 Machi” is 5 minutes; from “Raku 1 Machi' to “Raku 2 
Machi” is 5 minutes; from “Raku 2 Machi' to "Raku Dori 1 
is 10 minutes; and from "Raku Dori 1 to “Karaoke Dom' is 
5 minutes. Therefore, the overall arrival time at “Karaoke 
Dom’ from the current location is 25 minutes. In the same 
manner, to “Star Bowling, it takes 5 minutes to "Raku 1 
Machi’, 2 minutes to "Raku 3 Machi', 3 minutes to "Raku 4 
Machi', 10 minutes to “Kyo 4 Machi”, 5 minutes to “Kyo 3 
Machi” and 2 minutes to “Star Bowling for a total of 27 
minutes. 

0243 FIG.36 shows the results of these searched routes in 
a table format. The table shows the routes to the respective 
final destinations, as well as transit times up to the final 
destinations. A searched route ID "01" is a route to “Karaoke 
Dom”. In this case, accumulated times are shown. Thus, the 
transit time at "Raku 1 Machi” is 5 minutes, while the transit 
time at "Raku 2 Machi” is 10 minutes, which is obtained by 
adding the 5 minutes to "Raku 1 Machi” with the 5 minutes 
from “Raku 1 Machi’. In addition, a searched route ID "02 
is a route to “Star Bowling”. As seen, generally, in route 
search, costs between respective nodes are computed to cal 
culate a shortest route. 
0244. Focusing now on the calculation of a branch point, 
in this case, the route up to "Raku 1 Machi2 is shared, and 
"Raku 1 Machi” is the branch point. However, as in this case, 
when the branch point is relatively close to the current loca 
tion or when branching already occurs at the current location, 
the user will soon be faced with a need to decide on either one 
of the destinations. For instance, after further driving for a 
while, when attempting to change the destination in a flexible 
manner according to route conditions and final arrival times, 
the user will not be provided with sufficient time to think. 
0245. Therefore, in the present embodiment, a branch 
point is calculated by selecting one of the inputted plurality of 
destinations, setting a nodal sequence on a route to the 
selected destination as a branch point candidate, and once 
again searching for a route to the other destination from the 
branch point candidate. 
0246 A destination selection unit 1024 is a unit which 
selects either one of the destinations inputted to the multiple 
destination input unit 1004. In addition, a branch point can 
didate selection unit 1023 is a unit which selects, as a branch 
point candidate, a node on a route to the selected destination 
among the branch point candidates calculated by a branch 
point candidate calculation unit 1021. As for the selection of 
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a destination, for instance, searched routes are contrasted and 
a destination that is closer to the current location is used as the 
destination. Thus, a node on the closer route is a branch point 
candidate. 

0247. A destination that is closer to the current location is 
selected and a node on routes to this destination is used as a 
branch point candidate because a plurality of routes is more 
likely to be calculated for a route to the other destination that 
is further away, and the time difference is smaller. On the 
other hand, when a route to the destination that is closer is 
once again searched for using the further route as a reference, 
the plurality of routes will prove to be more time-consuming, 
and will end up being long detours. A description will now be 
provided using a specific example. 
0248. In the present example shown in FIG. 35, since the 
estimated time of arrival at “Star Bowling' is 27 minutes, 
which is more distant than the estimated time of arrival at 
"Karaoke Dom” of 25 minutes, "Karaoke Dom' is selected at 
the destination selection unit 1024. Then, "Raku 1 Machi', 
"Raku Dori 1 and “Karaoke Dom', which are nodes on a 
route to the selected “Karaoke Dom', are selected as branch 
point candidates. Subsequently, routes from the respective 
branch point candidates to “Star Bowling” are once again 
searched by the branch point route search unit 1025. 
0249 FIG. 37 is a map representation of a plurality of 
calculated routes from the respective branch point candidates 
to “Star Bowling. Routes from the respective branch point 
candidates of “Raku 1 Machi', “Raku 2 Machi', “Raku Dori 
1 and “Karaoke Dom”, which are nodes on a route from the 
current location to the selected “Karaoke Dom', to “Star 
Bowling', which is the other destination, are searched for. For 
instance, for a route from "Raku 1 Machi' to “Star Bowling, 
a route is searched which passes “Raku 1 Machi', “Raku 3 
Machi”, “Raku 4 Machi”, “Kyo 4 Machi”, “Kyo 3 Machi”. 
and arrives at “Star Bowling’. In addition, for a route from 
"Raku 2 Machi', which is the next branch point candidate, to 
“Star Bowling', a route is searched which passes “Raku 2 
Machi”, “Raku 4 Machi”, “Kyo 4 Machi”, “Kyo 3 Machi”. 
and arrives at “Star Bowling'. FIG.38 shows transit times for 
the plurality of routes using the transit time costs shown in 
FIG. 37. Shown are searched routes from the respective 
branch point candidates to the destination "Star Bowling' and 
route costs thereof. 

(0250 For instance, a searched route ID “O2 is a route 
searched using "Raku 1 Machi', which is a branch point 
candidate, as its departure point, and transit nodes and costs 
thereof are shown. Incidentally, for the present embodiment, 
since the searched route from the current location to “Star 
Bowling is equivalent to the route from the branch point 
candidate "Raku 1 Machi', both are indicated as the searched 
route ID “O2. 

0251 On the other hand, a searched route ID “03 indi 
cates a route having the branch point candidate "Raku 2 
Machi” as the departure point. Since the cost of the route to 
"Raku 2 Machi” is calculated as being 10 minutes from a 
searched route ID that is a route to “Karaoke Dom', a cost is 
shown to which a Subsequent cost has been added. A route 
having the branch point candidate "Raku 2 Machi as the 
departure point and arriving at "Star Bowling, and costs 
thereofare calculated as, for instance, 12 minutes to "Raku 4 
Machi', 22 minutes to “Kyo 4 Machi’. 27 minutes to “Kyo 3 
Machi', and 29 minutes to “Star Bowling. 
0252. In a similar manner, a route that branches from the 
branch point candidate "Raku Dori 1 and a cost thereof are 
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indicated as a searched route ID "04. It is shown that it takes 
20 minutes to “Raku Dori 1, 35 minutes to “Kyo 3 Machi”. 
and 37 minutes to “Star Bowling'. 
0253. In addition, a searched route ID “05” indicates a 
route to “Star Bowling” which uses “Karaoke Dom” as a 
branch point candidate, and a cost thereof. For instance, when 
inputting a plurality of destinations, it is not certain that the 
user will travel to one of the destinations, and there may be 
cases where the user will travel to the other destination after 
heading for one of the destinations. Therefore, as shown, a 
route may be calculated using one of the destinations as a 
branch point candidate. The arrival time at “Karaoke Dom” is 
calculated as 25 minutes by the searched route ID "01, and 
for Subsequent transit nodes, it is shown that it takes 26 
minutes to “Ura Raku 1, 28 minutes to “Kyo 2 Machi', 30 
minutes to “Kyo 3 Machi', and 32 minutes to “Star Bowling”. 
0254. A route comparison unit 1026 is a unit which com 
pares costs of routes from branch point candidates calculated 
by the branch point route search unit 1025. Based on the 
comparison results, a branch point is selected at the branch 
point selection unit 1022. A description will be provided 
using a specific example. 
0255. The above-mentioned searched route ID "03” is a 
route that turns right at "Raku 2 Machi” and heads for “Star 
Bowling'. From the current location, the route proceeds 
straight through “Raku 1 Machi’’ (transit time cost of 5 min 
utes), passes "Raku 2 Machi', “Raku 4 Machi', “Kyo 4 
Machi” and “Kyo 3 Machi', and arrives at “Star Bowling”. 
The total transit time cost for this route is 29 minutes. While 
arrival time is 2 minutes later than the shortest route to “Star 
Bowling', which is indicated by the searched route ID "02 
and which takes 27 minutes, this route shares its portion up to 
“Raku 2 Machi with the route to “Karaoke Dom that is 
indicated by the searched route ID "01". Thus, “Raku 2 
Machi” becomes the branch point, and compared to "Raku 1 
Machi', the branch point is calculated at a location that is 
further from the current location. 

0256 In addition, a searched route ID "04” is a route that 
proceeds straight through “Raku 2 Machi’ and heads for 
“Star Bowling'. From the current location, the route proceeds 
straight through “Raku 1 Machi’ and "Raku 2 Machi' (transit 
time cost of 10 minutes), passes “Raku Dori 1 and “Kyo 3 
Machi', and arrives at “Star Bowling. The total transit time 
cost for this route is 37 minutes. This route shares its portion 
up to "Raku Dori 1 with the route to “Karaoke Dom” that is 
indicated by the searched route ID "01". Thus, “Raku Dori 1” 
becomes the branch point, and compared to "Raku 2 Machi' 
or "Raku 1 Machi', the branch point is calculated at a location 
that is even more distant from the current location. 

0257 The user is faced with a situation where a plurality of 
destinations must be searched for and a determination must 
be made as to which destination the user will ultimately head 
for. However, when the branch point is relatively close to the 
current location, the user will soon be faced with the need to 
decide which destination to head for. For instance, after fur 
ther driving for a while, when attempting to change the des 
tinationina flexible manner according to route conditions and 
final arrival times, the user will not be provided with sufficient 
time to think. In consideration thereof, by using the present 
method to calculate routes from a branch point candidate, 
reference route costs, and to calculate a branch point at a 
location that is closer to the destination or a location that is 
more distant from the current location, it is possible to ulti 
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mately determine a destination while comprehending infor 
mation on a plurality of destinations. 
0258. On the other hand, with respect to the shortest route 

to “Star Bowling, which is indicated by the searched route 
ID "02 and which takes 27 minutes, the searched route ID 
“04” takes 10 more minutes. In other words, among the three 
branch points, this branch point is calculated at a location that 
is furthest from the current location. However, this also means 
that the branch point is calculated as a relatively long detour 
with respect to the shortest route. In this case, even if a branch 
point is calculated at a location that is far from the current 
location and the user is allowed time to make a final decision 
on a plurality of destinations, in a case where the user ulti 
mately decides to travel to “Star Bowling, a route requiring 
37 minutes, which exceeds the shortest travel time of 27 
minutes by 10 minutes, is unfavorable. Accordingly, a branch 
point may be arranged to be calculated in consideration of not 
only the location of the branch point, but also the route time 
cost. For instance, a branch point may be calculated by setting 
a threshold with respect to the shortest travel time of 27 
minutes. Such as a buffer of plus 20 percent (approximately 6 
minutes). In this case, since the searched route ID "04' with 
an arrival time of 37 minutes exceeds the threshold, the 
searched route ID "03” is used, and "Raku 2 Machi” becomes 
the branch point. 
0259. The route information display unit 1011 is a unit 
which displays information related to routes and the like 
using the branch point selected by the branch point selection 
unit 1022. Regarding displaying of route information using a 
branch point, as shown in the above-described first embodi 
ment and the like, information required by the user may be 
displayed based on the branch point in a manner that is easily 
comprehended by, for instance, contrasting route information 
to the branch point with information beyond the branch point. 
0260 Incidentally, unlike the method that calculates a 
branch point by simply searching for a plurality of routes to a 
destination as shown in the above-described embodiment, by 
searching for routes using a node on a route to one of the 
destinations as a reference, the search range may be narrowed 
down and route search costs may be reduced. In addition, one 
of the destination routes may be arranged to be, for instance, 
selected by the user. Since the branch point is calculated on 
the selected route, it is likely that the branch point will be 
more suitable to the user. Alternatively, as shown in the above 
described embodiment, a unit for accumulating travel history 
may be separately provided, whereby a route existing in the 
travel history may be selected as one of the destinations. Since 
a location that exists in the history and which the user is 
familiar with is calculated as a branch point, even if, for 
instance, the user has never been to the other destination, the 
route may be comprehended in an easier manner since the 
route branches towards the destination from a route that the 
user is familiar with. Furthermore, by enabling the user to 
contrast and comprehend differences between the estimated 
arrival time at the branch point and arrival times beyond the 
branch point, more comfortable driving may be promoted. 
0261) A flow of operations of the present embodiment will 
now be described with reference to the flowchart shown in 
FIG. 39. 

0262 First, a plurality of destinations is inputted at the 
multiple destination input unit 1004 (S4001). In addition, a 
departure point is inputted at the departure point input unit 
1012 (S4002). Then, routes from the inputted departure point 
to the respective destinations are searched by the route search 

Feb. 19, 2009 

unit 1005 (S403). In the present embodiment, routes are 
searched by sequences of nodes Such as intersections, and a 
node is calculated as a branch point candidate (S4004). For 
instance, as shown in FIG. 35, routes to the inputted destina 
tions “Karaoke Dom” and “Star Bowling” are searched, and a 
searched node is calculated as a branch point candidate. 
0263. Next, in order to select a destination that is to be used 
as a reference at the destination selection unit 1024, route 
costs to the respective destinations are calculated (S4005), 
and, for instance, the destination with a lower route cost is 
selected as a reference destination (S4006). Then, a branch 
point candidate on the route to the selected destination is 
selected (S4007), and a route from the selected branch point 
candidate to the other destination is once again searched by 
the branch point route search unit 1025. 
0264. For instance, in the case of FIG. 35, since the route 
cost to “Karaoke Dom' is 25 minutes and is lower than the 
route cost of 27 minutes that is required to “Star Bowling, 
“Karaoke Dom' is selected. Then, “Raku 1 Machi', “Raku 1 
Machi', “Raku 2 Machi', “Raku Dori 1 and “Karaoke 
Dom”, which are branch point candidates on the route to 
"Karaoke Dom', are selected as branch point candidates, and 
routes from these branch point candidates to “Star Bowling 
is searched for once again. 
0265 For instance, a flag is set to the branch point candi 
date that is closest to the current point (S4008), and a route 
from the set branch point candidate is searched for (S4009). 
Then, the cost of the searched route is compared with a route 
cost searched from the current position by the route compari 
son unit 1026 (S4010), and a judgment is made on whether 
the cost is within a threshold (for instance, plus 20 percent) 
(S4011). If within the threshold, the flag is set to the next 
branch point candidate (S4012), and the processing proceeds 
to step S4009. On the other hand, if the route cost exceeds the 
threshold (No in S4011), the flag is returned to the immedi 
ately previous branch point candidate (S4013), whereby the 
branch point candidate to which the flag has been set is 
selected as a branch point by the branch point selection unit 
1022 (S4014). Then, for instance, in the same manner as in the 
above-described first embodiment, mode information is 
referred to (S4015), and information is displayed (S4016). 
0266 (Variation of the Third Embodiment) 
0267. In the above-described embodiment, when ulti 
mately determining a branch point from the branch point 
candidates, while a branch point is selected using a threshold 
(for instance, under 20 percent using the cost of the compari 
son route as a reference), selection of branch points is not 
limited to this arrangement. For instance, the user may input 
a desired arrival time to the other destination and the like, 
whereby a branch point may be calculated and displayed 
based on whether the arrival time is met. A description will 
now be provided using a specific example. 
0268 FIG. 40 is a system configuration diagram accord 
ing to the present embodiment, wherein a destination esti 
mated arrival time acquisition unit 1027 is added to the com 
ponents shown in FIG. 34. Incidentally, the same reference 
numerals used in the above-described embodiments are used 
for the same components in FIG. 40, and descriptions thereof 
will not be provided. 
0269. The destination estimated arrival time acquisition 
unit 1027 is a unit which acquires a scheduled must-arrive 
time at an inputted destination. For the present embodiment, 
a method for determining a branch point according to an 



US 2009/0048774 A1 

estimated time acquired by the destination estimated arrival 
time acquisition unit 1027 will be described below using a 
specific example. 
0270. For instance, assume that a plurality of destinations, 
namely, “Movie Theater A' and “Movie Theater B', is input 
ted by the user. FIG. 41 is a map representation of a positional 
relationship between the current location of the user and the 
locations of “Movie Theater A', “Movie Theater B, and the 
like. In FIG. 41, the black bold line indicates respective 
searched routes searched by the route search unit 1005 to the 
respective destinations of “Movie Theater A' and “Movie 
Theater B. As for a route to “Movie Theater A', a route is 
searched which passes "Raku 1 Machi', “Raku 2 Machi”. 
“Ura Raku 2, “Ura Raku 3 and reaches “Movie Theater A. 
0271 In addition, route costs (defined as required times 
for transit) between nodes are also shown in FIG. 41. Gener 
ally, route search is performed using these route costs. For 
instance, it is shown that it takes 5 minutes to reach "Raku 1 
Machi” from the current location, and 10 minutes from "Raku 
1 Machi' to "Raku 2 Machi’. From these route costs, it is 
learned that a total of 50 minutes (5 min.+10 min.--10 min.+ 
10 min.+15 min.) is required to reach “Movie Theater A. 
0272. On the other hand, as for a route to “Movie Theater 
B', a route is searched which passes “Raku 1 Machi', “Raku 
3 Machi”, “Raku 4 Machi”, “Kyo 4 Machi” and reaches 
“Movie Theater B. It is found that a total route cost of 40 
minutes (5 min.+5 min.+10 min.+15 min.+5 min.) is 
required. 
0273 At this point, if a last matching node among com 
mon nodes as shown in the first embodiment will be used as 
the branch point, "Raku 1 Machi” becomes the branch point. 
However, this branch point is not necessarily suitable to the 
user. For instance, as in the case of "Raku 1 Machi', when the 
branch point is relatively close to the current position, the user 
must soon determine to which of the destinations "Movie 
Theater A' or “Movie Theater B” the user should proceed. 
However, depending on the user, there may be cases where 
suitable branch points differ according to the arrival time at 
the destination or the like. A description will now be provided 
using a specific example. 
0274 FIG. 42 is a display example of a route information 
display unit 1011 according to the present embodiment. For 
instance, assume that the user in the present example wants to 
see the movie "Space Wars 3’. Additionally assume that the 
user inputs, as a plurality of destinations, “Movie Theater A 
and “Movie Theater B' where “Space Wars 3’ is being 
played. Further assume that the current time is 11:00, and the 
showtime of “Space Wars 3' at “Movie Theater A' is 13:00 
while the showtime of “Space Wars 3' at “Movie Theater B' 
is 13:30. Moreover, at the present moment, as a result of a 
route search, it is shown that the required time to "Movie 
Theater A' is 50 minutes and the estimated time of arrival is 
“12:50, as described above. Similarly, it is shown that the 
required time to "Movie Theater B' is 40 minutes and the 
estimated time of arrival is "12:40'. 

0275. In this case, the showtime at each movie theater is an 
example of a scheduled must-arrive time at a destination. The 
destination estimated arrival time acquisition unit 1027 may 
acquire Such a scheduled must-arrive time at a destination 
from, for instance, an information providing service operated 
by a movie theater, a ticket agency or the like via a network. 
0276. At this point, when "Raku 1 Machi” is set as the 
branch point, the user must decide within the next 5 minutes 
to head for either “Movie Theater A or “Movie Theater B. 

Feb. 19, 2009 

However, depending on the user, there may be cases where a 
destination is ultimately determined in consideration of an 
estimated time of arrival which may change due to traffic 
conditions and the like. 
0277 For instance, at the present moment, assume that the 
user desires to travel to "Movie Theater A since the esti 
mated time of arrival at “Movie Theater A is 12:50 and the 
showtime of “Space Wars 3’ is 13:00. However, this is the 
estimated time of arrival at the present stage, and the arrival 
time may subsequently change depending on traffic condi 
tions and the like, whereby the user may not make it by the 
13:00 Showtime. 
0278. On the other hand, the estimated time of arrival at 
“Movie Theater B' is 12:40, which allows for sufficient time 
until the 13:30 showtime at “Movie Theater B. However, 
since the 13:30 showtime is later than “Movie Theater A. 
assume that the user desires to see the movie at "Movie 
Theater A' if possible. 
0279. In this light, assume that the user decides to first 
head for “Movie Theater A', and if conditions change on 
route, will give up of seeing the movie at “Movie Theater A 
and will head for “Movie Theater B. This means that “Raku 
1 Machi, which will be passed in 5 minutes, is not preferable 
to the present user, and if a branch point that allows the user 
to proceed to either destination exists further on, Such a 
branch point should be preferable. 
0280 For instance, FIG. 44 shows a current location of the 
user and route costs after a predetermined time has lapsed (a 
lapse of 15 minutes is assumed) when the user has been 
temporarily heading for “Movie Theater A. Assume now 
that, on route, a congestion has occurred between, for 
instance, the intersection of “Ura Raku 3’ and "Movie The 
ater A. resulting in an increase in route cost. Then, assume 
that the arrival time at "Movie Theater A' increases, and as a 
result, the estimated time of arrival is now 13:05 and the user 
will no longer make it by 13:00. Assume that, at this point, the 
user ultimately decides to head for “Movie Theater B. 
0281. By searching for a route from the current position to 
“Movie Theater B, a route which turns right at “Ura Raku 2. 
and passes “Ura Raku 4”, “Kyo 2 Machi”, “Kyo 3 Machi” and 
“Kyo 4 Machi', is searched out as indicated by the black bold 
line in FIG. 44. In addition, route costs of for instance, 5 
minutes from “Ura Raku 2 to “Ura Raku 4', as well as a total 
route cost of 30 minutes are shown. The estimated time of 
arrival at "Movie Theater B' is shown as 12:55, which means 
that the location allows the user to make it to "Movie Theater 
B' before the Showtime of 13:30 even if the user heads for 
“Movie Theater B” just now. 
0282. Therefore, since the user will still make it on time 
even if deciding to head for “Movie Theater B after arriving 
at “Ura Raku 2. “Ura Raku 2 may be considered as a 
suitable branch point for the user. 
0283. On the other hand, FIG. 45 shows a current location 
of the user at a given point after further driving. In addition, as 
a result of driving, the current time is shown as 12:25. 
Assume, for instance, the user ultimately decides to head for 
“Movie Theater B' at the point shown in FIG. 45. Assume 
also that, as a result of a route search, a route which turns right 
at “Ura Raku 3, passes “Kyo 1 Machi”, “Kyo 2 Machi”. 
“Kyo 2 Machi”, “Kyo 3 Machi” and “Kyo 4 Machi', and 
arrives at "Movie Theater B. However, in a case where the 
user decides to head for “Movie Theater B' at the point shown 
in FIG. 45, route costs are 10 minutes to “Ura Raku 3, 25 
minutes to “Kyo 1 Machi”. 20 minutes to “Kyo 2 Machi’. 5 
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minutes to “Kyo 3 Machi’. 5 minutes to “Kyo 4 Machi', and 
5 minutes to “Movie Theater B for a total route cost of 70 
minutes. As a result, the estimated time of arrival at "Movie 
Theater B' is now 13:55, which means that the user will not 
make the 13:30 showtime either. 

0284. In other words, in the case of the present example, 
by passing “Ura Raku 2 and coming as far as “Ura Raku 3. 
the user will not make the desired arrival time at "Movie 
Theater B' of 13:30. Therefore, “Ura Raku 3’ is not a suitable 
branch point for the user. The point which enables the user to 
ultimately head for “Movie Theater B will be “Ura Raku 2, 
which is shown in FIG. 44. In other words, in a case where the 
user drives while considering to which of “Movie Theater A 
and “Movie Theater B' the user should proceed, the ulti 
mately suitable branch point will be “Ura Raku 2. 
0285 Accordingly, for the present embodiment, a method 
will be described in which a branch point is calculated in 
consideration of a final estimated time of arrival that is desired 
by the user. 
0286 For instance, in the present embodiment, a desired 
arrival time is acquired by the destination estimated arrival 
time acquisition unit 1027. In the case of the present example, 
since the showtime of “Space Wars 3' at “Movie Theater B' 
is 13:30, ultimately making this time is suffice, and “13:30 is 
inputted. Meanwhile, it is assumed that the user will first head 
for "Movie Theater A' for which the user still has a chance of 
arriving in time. FIG. 43 shows an example of input of esti 
mated times of arrival at the respective destinations by the 
destination estimated arrival time acquisition unit 1027. The 
respective destinations and estimated times of arrival thereat, 
including the estimated time of arrival at “Movie Theater A' 
of “13:00 and the estimated time of arrival at “Movie Theater 
B” of “13:30, are displayed at the center of the screen, and 
are acquired when the user selects "YES. Incidentally, it is 
also possible to have the user set an estimated time of arrival. 
In addition, the estimated time of arrival may be automati 
cally set based on a showtime at a movie theater or the like. 
0287. On the other hand, among the inputted destinations, 
“Movie Theater A, which is desired by the user, is selected 
by the destination selection unit 1024. Then, a node on a route 
to "Movie Theater A' that is selected by the branch point 
candidate selection unit 1023 is selected as a branch point 
candidate. 

0288 FIG. 46 is a diagram describing branch point calcu 
lation. A route to the selected destination "Movie Theater A 
is searched for, and the nodes "Raku 1 Machi', “Raku 2 
Machi', “Ura Raku 2 and “Ura Raku 3' are selected as 
branch point candidates. Then, the branch point route search 
unit 1025 searches once again for a route to "Movie Theater 
B” from the selected branch point candidates. For instance, as 
a route from “Raku 2 Machi' to “Movie Theater B', a route is 
searched which passes "Raku 2 Machi', “Raku Dori 1”, “Kyo 
3 Machi”, “Kyo 4 Machi', and arrives at “Movie Theater B. 
In addition, as a route from “Ura Raku 2 that is a branch point 
candidate to "Movie Theater B, a route which passes “Ura 
Raku 2, “Ura Raku 4”, “Kyo 2 Machi”, “Kyo 3 Machi”. 
“Kyo 4 Machi', and arrives at “Movie Theater B' is searched 
out. Furthermore, as a route from “Ura Raku 3’ that is a 
branch point candidate to "Movie Theater B', a route which 
passes “Ura Raku 3”, “Kyo 1 Machi”, “Kyo 2 Machi”, “Kyo 
3 Machi”, “Kyo 4 Machi', and arrives at “Movie Theater B' 
is searched out; Moreover, route costs between the respective 
nodes are shown in FIG. 46. 
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0289 FIG. 47 indicates the respective searched routes 
described above using searched route IDs in the same manner 
as FIG. 38 and the like, and shows route costs between the 
respective nodes as well as overall route costs. For instance, a 
searched route ID "01" is a route from the current position to 
“Movie Theater A and a route cost thereof, and it is shown 
that a total of 50 minutes is required. In addition, a searched 
route ID “O2 is a route that turns left at “Raku 1 Machi', and 
it is shown that a total of 40 minutes is required. A searched 
route ID "03” is a route from the branch point candidate 
"Raku 2 Machi' to “Movie Theater B, and it is shown that a 
total of 45 minutes is required. Furthermore, a searched route 
ID "04' is a route from the branch point candidate “Ura Raku 
2' to “Movie Theater B, and it is shown that a total of 55 
minutes is required. A searched route ID "05” is a route from 
the branch point candidate “Ura Raku 3 to "Movie Theater 
B', and it is shown that a total of 95 minutes is required. In this 
case, with the searched route ID "05', since the estimated 
time of arrival of 13:35 (12:00+95 minutes) exceeds the 
inputted arrival time of 13:30 at the present moment, it is not 
suitable as a branch point. Therefore, the searched route ID 
“04, which is furthest from the current point but still does not 
exceed the inputted arrival time is selected. As a result, “Ura 
Raku 2 is selected as the branch point. 
0290 FIG. 48 is an example displaying route information 
to each destination based on the calculated branch point “Ura 
Raku 2. The left-hand side of the screen shows route infor 
mation to "Movie Theater A. Since it takes 25 minutes to 
reach the branch point “Ura Raku 2, the estimated time of 
arrival at the branch point is shown as “12:25”. In addition, a 
required time of "25 minutes' is shown from the branch point 
“Ura Raku 2 to “Movie Theater A', and the estimated time of 
arrival at “Movie Theater A is shown to be “12:50. On the 
other hand, a travel route to "Movie Theater B.’ after passing 
the branch point “Ura Raku 2 is shown at the right-side of the 
screen. A required time in the case where the user heads for 
“Movie Theater B' after passing the branch point is shown to 
be “30 minutes'. Furthermore, the estimated time of arrival in 
the case where the user travels to "Movie Theater B' via 
branch point “Ura Raku 2 is shown to be “12:55”. 
0291. As shown in FIG. 41, the arrival time when using the 
route that proceeds directly to "Movie Theater B' from the 
current position is “12:40, which takes 15 more minutes than 
the route that passes branch point “Ura Raku 2. However, 
even the route via the branch point “Ura Raku 2 allows the 
user to make it in time for the 13:30 showtime. In addition, no 
congestions have occurred at the current position at which 
"Raku 1 Machi has not yet been passed, the required time 
beyond the branch point is shown to be “25 minutes', and 
there is still a chance of making the 13:00 showtime at “Movie 
Theater A' at this stage. Therefore, information may be pro 
vided in a manner reflecting actions desired by the user. Such 
as initially heading for “Movie Theater A. 
0292 Incidentally, in the display example shown in FIG. 
48, estimated times of arrival at the respective points are 
displayed in the respective screens in list format. More spe 
cifically, “branch point estimated time of arrival 12:55” is 
displayed at both sides of the screen, while “estimated time of 
arrival 12:50 at “Movie Theater A' is displayed on the left 
hand side of the screen and “estimated time of arrival 12:55” 
at “Movie Theater B' is displayed on the right-hand side of 
the screen. However, display modes of the screen is not lim 
ited to this arrangement, and, for instance, a relevant time may 
be displayed in the vicinity of each point on a screen (for 
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instance, the display example shown in FIG. 9 or the like) 
which displays a current location. With a car navigation sys 
tem, generally, a user often drives while performing current 
location display which displays the current location of the 
user and the vicinity thereof at a predetermined scale. 
0293. In this case, a transit time at a predetermined point 
may be displayed on the screen that is currently displayed or, 
in other words, the respective estimated times of arrival may 
be displayed near “Movie Theater A”, “Movie Theater Band 
the intersection “Ura Raku 2 which is the branch point, 
instead of displaying by Switching screens as shown in FIG. 
48. For a driver who is driving, merely displaying an esti 
mated time of arrival that is required by the user on a screen 
currently being displayed enables just the required informa 
tion to be provided in an easy manner without placing a 
burden on comprehending information. 
0294 Nowadays, as acquisition of information is per 
formed on a realtime basis and congestion information 
becomes more and more detailed, there may be cases where, 
if possible, a route that proceeds to both destinations is taken 
until latest conditions are known, and an ultimate destination 
is then decided. In this case, instead of simply searching for 
routes and calculating a branch point from the searched 
routes, it is necessary to calculate an optimum branch point 
that is required by the user which enables the user to reach 
both destinations. By using the present invention, a more 
Suitable branch point may now be calculated. 

FOURTHEMBODIMENT 

0295. In the above embodiment, a method was described 
for a case where a plurality of destinations is inputted 
whereby a search is performed using one of the plurality of 
destinations as an intermediate point. More specifically, in 
FIG. 32, “Karaoke Dom” and “Star Bowl are inputted, 
whereby a route to “Star Bowl which uses “Karaoke Dom” 
as a branch point or, in this case, an intermediate point, is 
searched out. 
0296 Generally, when searching for a plurality of desti 
nations and deliberating which destination to head for, there 
are cases where the user makes an ultimate decision in con 
sideration of constantly changing traffic conditions and the 
like. In addition, there are also cases where the user visually 
observes the availability of spaces in parking lots or the 
crowdedness of stores at one of the final destinations and 
decides to head for the other final destination. As seen, by 
searching for routes which use the other destination as an 
intermediate point, required information may be provided 
automatically without cumbersome operations, thereby 
enabling safe and comfortable driving. 
0297. In addition, control thereof may be performed using 
category types, similarities/differences or resemblances of 
categories of the final destinations. A description will now be 
provided using a specific example. 
0298 FIG. 49 is a system configuration diagram. A desti 
nation category judgment unit 1028 is added to the compo 
nents shown in FIG. 34. The destination category judgment 
unit 1028 is a unit which judges, for instance, similarities/ 
differences of categories of destinations inputted to the mul 
tiple destination input unit 1004. Then, according to the simi 
larities/differences of categories, judgment is made on 
whether one of the destinations is to be used as an interme 
diate point, and a branch point is selected by the branch point 
selection unit 1022. For instance, when the categories are the 
same, one of the destinations is not to be selected as a branch 
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point or, in other words, is not to be selected as an interme 
diate point. On the other hand, when different, one of the 
destinations is to be selected as a branch point or, in other 
words, is to be selected as an intermediate point. In this case, 
the destination category judgment unit 1028 is an example of 
a destination classification judgment unit as described in the 
claims. 

0299. If the categories of the inputted destinations are the 
same, in many cases, the user generally desires to head for one 
of the plurality of destinations, and attempts to ultimately 
decide on which destination to head for according to condi 
tions. On the other hand, if the categories of the inputted 
destinations are different, there are cases where the user 
desires to ultimately proceed to either of the plurality of 
destinations, and is merely deciding an order of which desti 
nation to initially head for according to conditions. 
0300. In consideration thereof, control is performed 
according to the similarities/differences of categories on 
whether a destination will be selected as a branch point. 
0301 Incidentally, in the present system, the processes 
involving performing route search from a plurality of inputted 
destinations and up to the calculation of branch point candi 
dates are the same as the above-described embodiment. 

0302 FIG. 50 is a diagram showing searched routes and 
branch point candidates. “Karaoke Dom” and “Star Bowling 
are inputted to the multiple destination input unit 1004, and a 
route to “Karaoke Dom” is searched for by the route search 
unit 1005. In addition, branch point candidates are calculated 
by the branch point candidate calculation unit 1021, and 
routes from the respective branch point candidates to “Star 
Bowling” are searched by the branch point route search unit 
1025. For instance, assume that two routes are searched out, 
namely, a route that turns right at the intersection of "Raku 2 
Machi” and heads straight for “Star Bowling, and a route that 
proceeds to “Star Bowling via “Karaoke Dom'. At this 
point, while routes is compared by the route comparison unit 
1026 and an optimum branch point is selected by the branch 
point selection unit 1022, in the present example, control is 
further performed according to categories of destinations. 
0303. In the present example, it is assumed that the cat 
egory of “Karaoke Dom' is karaoke, and the category of “Star 
Bowling” is bowling. In this case, since the categories differ, 
“Karaoke Dom” is selected as a branch point or, in other 
words, selected as an intermediate point, and route display is 
performed. When categories differas described, there may be 
cases where the user desires to visit both "Karaoke Dom” and 
“Star Bowling, and is selecting which destination to head for 
first. Providing route information by selecting one of the 
destinations as a branch point or, in other words, an interme 
diate point enables safe driving while considering conditions 
of traffic congestions and the like without cumbersome opera 
tions. 

0304 FIG. 51 is a diagram showing a case where destina 
tions falling under different categories are inputted. "Karaoke 
Dom” and “Karaoke Utamaru' are inputted to the multiple 
destination input unit 1004, and a route to “Karaoke Dom” is 
searched for by the route search unit 1005. In addition, branch 
point candidates are calculated by the branch point candidate 
calculation unit 1021, and routes from the respective branch 
point candidates to “Karaoke Utamaru' are searched by the 
branch point route search unit 1025. For instance, assume that 
two routes are searched out, namely, a route that turns right at 
the intersection of "Raku 2 Machi” and heads straight for 
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“Karaoke Utamaru', and a route that proceeds to “Karaoke 
Utamaru' via "Karaoke Dom'. 
0305 Since both of these destinations fall under the cat 
egory of karaoke, the route that uses "Karaoke Dom” as a 
branch point or, in other words, the route via “Karaoke Dom” 
is not selected. Therefore, the intersection of "Raku 2 Machi' 
is selected as the branch point, and the route that proceeds 
straight through and heads for “Karaoke Dom” and the route 
that turns right and heads for “Karaoke Utamaru' is dis 
played. 
0306 As seen, when the categories are the same, the user 
rarely desires to ultimately head for both karaokes, and it is 
conceivable that the user has selected either one of the 
karaokes in order to, for instance, avoid congestion, and is on 
route. Therefore, when the categories are the same, instead of 
selecting a route that uses one of the destinations as a branch 
point, an optimum branch point may be arranged to be 
selected in consideration of time and the like, as shown in the 
above-described embodiment. 
0307 Furthermore, it is also possible to perform control as 
to whether one of the destinations is selected as an interme 
diate point for the other according to category types. A 
description will now be provided with reference to FIGS. 52, 
53 and 54. 
0308 FIG. 52 is a diagram describing selection of branch 
point candidates. In FIG.52. "Star Bowling” and “Macdoness 
Burgers' are inputted as a plurality of destinations. In addi 
tion, a route to “Macdoness Burgers', as well as routes from 
the respective branch point candidates to “Star Bowling are 
searched out. Assume that, for instance, two routes are 
searched out, namely, a route that turns right at the intersec 
tion of "Raku 2 Machi” and heads straight for “Star Bowling, 
and a route that proceeds to “Star Bowling via “Macdoness 
Burgers’. In this case, “Macdoness Burgers' falls under the 
category of fastfood. 
0309 Generally, fastfood restaurants such as “Macdoness 
Burgers' are places where refreshments are taken and where 
people generally do not stay long. Fastfood restaurants are 
also provided with drive-throughs and the like, and are posi 
tions where business may be concluded in a relatively short 
period of time before moving on. Assume that, for instance, 
the user of the present example ultimately heads for “Star 
Bowling, but intends to stop by “Macdoness Burgers' iftime 
permits, and is attempting to make a determination according 
to traffic conditions. Assume also that the plurality of desti 
nations has been inputted. 
0310. As described above, with a destination having a 
relatively short duration of stay, the user often travels to a new 
location after visiting the destination. Therefore, it is desir 
able to search for routes using one of the destinations as a 
branch point or, in other words, an intermediate point, while 
taking time into consideration. In this light, judgment may be 
made on whethera destination is to be used as an intermediate 
point to another location depending on, for instance, the cat 
egories of the inputted destinations. For instance, route search 
may be performed by using a destination with a relatively 
short duration of stay as an intermediate point, while a desti 
nation with a relatively long duration of stay is not selected as 
an intermediate point. 
0311 For instance, the destination category judgment unit 
1028 may be arranged to accumulate categories as well as 
information indicating general duration of stay at destinations 
falling under the categories. In this case, the destination cat 
egory judgment unit 1028 is an example of a destination 
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duration judgment unit as described in the claims. Then, 
according to the obtained duration of stay, judgment is made 
on whether one of the destinations is to be used as an inter 
mediate point for the other destination, and a branch point is 
selected by the branch point selection unit 1022. 
0312 FIG. 53 is a diagram showing information indicat 
ing a relationship between categories and durations of stay. 
Durations of stay at destinations falling under the respective 
categories are shown, with 15 minutes for fastfood, 1 hour for 
a restaurant, 2 hours for a movie theater, and 1 hour for 
bowling. For instance, a branch point may be accurately cal 
culated from branch point candidates by judging a duration of 
stay based on these categories of destinations and calculating 
route costs by adding durations of stay. 
0313 For instance, in FIG.53, it is shown that the required 
time to “Star Bowling” is 20 minutes (=5 min.+15 min.). On 
the other hand, the required time is 22 minutes (=5 min.+5 
min.+12 min.) when traveling via “Macdoness Burgers' and 
37 minutes (22 min.+15 min.) when a duration of stay of 15 
minutes at “Macdoness Burgers' is added. This means that it 
is possible to proceed to “Star Bowling in a relatively short 
period of time even when traveling via “Macdoness Burgers'. 
At this point, as shown in the above-described embodiment, 
judgment may be made on whether a destination is to be 
selected as a intermediate point by judging whether a prede 
termined range is exceeded. Such as whether the overtime 
equals or exceeds 1 hour. 
0314. Similar to FIG. 53, FIG. 54 is a diagram describing 
control of intermediate point Selection according to category. 
In FIG. 54, “Star Bowling” and “Michael Movie Theater are 
inputted as a plurality of destinations. In addition, a route to 
“Michael Movie Theater, a route that turns right at the inter 
section of "Raku 2 Machi’ and heads straight for “Star Bowl 
ing, and a route via “Michael Movie Theater are searched 
for. In this case, it is shown that the category of “Michael 
Movie Theater is movie theater, and a duration of stay of 2 
hours is shown in FIG. 53. 
0315. At this point, by calculating a required time for each 
route, it is shown that the required time to “Star Bowling is 
20 minutes (5 min.+15 min.). On the other hand, the 
required time when traveling via "Michael Movie Theater is 
25 minutes (5 min.--10 min.+10 min.), and the required time 
is 1 hour 25 minutes (=1 hour--25 min.) when adding a dura 
tion of stay of 1 hour at “Michael Movie Theater. In other 
words, traveling via "Michael Movie Theater results in a 
considerable delay in comparison to the required time when 
heading straight for “Star Bowling'. 
0316. As seen, when final destinations are inputted in 
which durations of stay at one of the destinations is conceiv 
ably long, it is difficult to envisage that the plurality of final 
destinations was simultaneously inputted in order to stop by 
at one of the final destinations before heading for the other 
final destination, and it is often desirable to assess that the 
input was made in order to select either one. Accordingly, 
determination of intermediate point selection may be per 
formed by referencing destination categories, as shown in the 
present example. 
0317. In addition, there are cases where judgment on 
whether one of the two destination becomes an intermediate 
point for the other destination or whether one of the two 
destinations becomes the destination may be made based on 
the past behavior of the user. In consideration thereof, the 
travel history of the user may be accumulated as shown in the 
above-described embodiment, whereby control may be per 
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formed using the travel history. The travel history of the user 
may be accumulated by, for instance, adding the travel history 
accumulation unit 1101 shown in FIG. 17 to the configuration 
shown in FIG. 49. 

0318 FIG.55 is a diagram showing accumulated travel 
histories. Similar to the travel histories shown in FIG. 18, 
travel histories accumulated in association with driving by the 
user is shown. For instance, as a travel history ID "01, a 
history has been accumulated in which the user had left home 
at 9:40 on Sep. 10, 2006, and arrived at a final destination, 
“Macdoness Burgers', at 10:00 on the same day. In addition, 
as a travel history ID "02, a history has been accumulated in 
which the user had left “Macdoness Burgers' at 10:18 on the 
same day, and arrived at a final destination, “Star Bowling, at 
10:41 on the same day. 
0319 From these travel histories, it is found that the user 
had previously left home to first visit “Macdoness Burgers', 
and subsequently proceeded to “Star Bowling. As seen, in a 
case where the user has previously first traveled to one final 
destination as an intermediate point and Subsequently headed 
for another destination, it is conceivable that the user will now 
show similar behavior. Therefore, control of whether to use a 
destination as an intermediate point may be made in consid 
eration of continuity of travel according to travel history. 
0320 Incidentally, control of whether a route to the other 
destination is to be searched for once again after passing the 
branch point may be performed according to a category. Pass 
ing a selected branch point means that one of the destinations 
has been selected, and the other had not been selected. There 
fore, automatic deletion may be performed without once 
again searching for a route to the other destination that has not 
been selected. A description will now be provided with ref 
erence to the drawings. 
0321 FIG. 56 is a diagram describing route search after 
passing a branch point. Similar to FIGS. 41, 45 and the like, 
for FIG. 56, a plurality of destinations, namely, “Movie The 
ater A' and “Movie Theater B, have been inputted, the 
intersection of “Ura Raku 2 has been selected as the branch 
point from branch point candidates, and a route to "Movie 
Theater A and a route to “Movie Theater B which branches 
at the intersection of “Ura Raku 2 are shown. As described 
above, this enables driving while contrasting the arrival time 
at “Movie Theater A with the arrival time at “Movie Theater 
B” without cumbersome operations. 
0322. On the other hand, FIG. 57 is a diagram showing a 
situation where the user has passed the intersection of “Ura 
Raku 2 that is a branch point. In this case, passing and 
proceeding straight through the intersection of “Ura Raku 2 
means that the user has ultimately selected “Movie Theater 
A'. With a conventional car navigation system or the like 
which, generally, Subsequently continues to search for routes 
to the inputted destinations, routes to "Movie Theater B' is to 
be searched once again. In other words, in the present 
example, even after passing the intersection of “Ura Raku 2. 
since it is possible to trace the route indicated by the dotted 
line which turns right at the intersection of “Ura Raku 3 and 
heads for “Movie Theater B', a conventional car navigation 
system will once again search for and display the route indi 
cated by the dotted line. 
0323. However, since passing a calculated branch point as 
shown in the present invention and selecting one of the routes 
means that the other destination was not selected, once again 
searching for routes to the other destination as described 
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above even in Such a case result in providing unnecessary 
information, and is undesirable from the perspective of driv 
ing. 
0324. Therefore, after passing a branch point, it is prefer 
able to perform automatic deletion of a route without once 
again searching for a route to the other destination. For 
instance, in the case of the present example, it is assumed that 
routes to "Movie Theater B' is not to be searched after pro 
ceeding straight through and passing the intersection of “Ura 
Raku 2 that is the branch point. 
0325 In addition, for such deletions of routes, it is also 
possible to use similarities/differences of categories of desti 
nations which have been described above. For instance, when 
destinations falling under the same category, Such as a movie 
theater, are inputted, the user intends to ultimately head for 
only one of the destinations. Therefore, when the category is 
the same, the above-described deletion of routes after passing 
a branch point may be performed. 
0326 Furthermore, for such deletions of routes, it is also 
possible to use durations of stay with respect to categories of 
destinations. For instance, FIG. 58 is a diagram showing a 
case where the user recommences traveling after heading for 
“Movie Theater A. Assume that the user, who has proceeded 
straight through the intersection of “Ura Raku 2 and selected 
“Movie Theater A' in FIG. 57, subsequently arrives at 
“Movie Theater A', and recommences traveling immediately 
afterwards. 

0327. At this point, by referencing the duration of stays 
related to categories of destinations shown in FIG. 53, the 
duration of stay for a movie theater is shown as 2 hours. 
Nevertheless, when the actual duration of stay for the user at 
a destination is, for instance, around 10 minutes, which is 
shorter than the duration of stay related to the category of the 
destination, it is conceivable that the user recommences trav 
eling because the original purpose cannot be achieved since, 
for instance, the movie theater is full. Therefore, in a case 
where the duration of stay is shorter than the average duration 
of stay of 2 hours, a route to the other destination among the 
inputted plurality of destinations or, in other words, “Movie 
Theater B. may be once again searched for and displayed. In 
FIG. 58, a route from “Movie Theater A' to “Movie Theater 
B' is searched out. 

0328. On the other hand, if the duration of stay is 2 hours 
or more, it is determined that the purpose has been achieved 
and a route to "Movie Theater B' is not to be searched. In this 
manner, by controlling route information for a plurality of 
destinations in consideration of durations of stay related to 
the categories of destinations, information that better reflects 
the behavior objectives of the user may be provided without 
having to perform cumbersome operations, and comfortable 
and safe driving may be Supported. 
0329 Incidentally, so far, it has been described that branch 
points are calculated from map information accumulated in 
the map information accumulation unit 1003, using points 
(nodes) such as intersections and landmarks as candidates 
thereof. Generally, nodal information based on units of inter 
sections or landmarks are accumulated in the map informa 
tion, and route search is generally performed based on tem 
poral costs which accrue between these nodes. In addition, 
with car navigation systems, since the points at which routes 
branch are generally intersections, it is shown that a branch 
point may be obtained by searching for a sequence of nodes 
Such as intersections as routes and calculating a branch point. 
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0330. However, when presenting the user who is on route 
with information related to a branch point, there may be cases 
where presenting the information at the branch point will be 
too late. For instance, when an intersection provided with a 
right-turn lane and a straight through lane is calculated as a 
branch point, the actual point where a branching action may 
be taken is not the intersection but the point where the right 
turn lane and the straight through lane begin. 
0331. In this case, the point at which information related to 
the branch point should be provided to the user is not the 
calculated branch point, but the point where the right-turn 
lane and the straight through lane provided at the intersection 
begin. In consideration thereof, the location of a branch point 
may be corrected using not only nodes Such as intersections, 
but also using information related to traffic regulations of the 
route. Such as left-turn and right-turn lanes. A description will 
now be provided with reference to the drawings. 
0332 FIG. 59 is a diagram describing branch point calcu 
lation using traffic regulations. Similar to FIG. 23, for FIG. 
59, “Sakura Golf Course” and “Miyazato Golf Course” are 
inputted as destinations. In addition, as a result of a route 
search using intersections and the like as nodes, the intersec 
tion of “No. 111 is calculated as a branch point. The user 
proceeds straight through the intersection of “No. 111 when 
heading for "Sakura Golf Course', and turns right at the 
intersection of “No. 111 when heading for “Miyazato Golf 
Course'. 

0333. In this case, although the branch point on the route is 
the intersection of “No. 111”, assume that the straight through 
lane shown at the left-hand side of the screen must be taken 
when heading for "Sakura-Golf Course', and the right-turn 
lane shown towards the center must be taken when heading 
for “Miyazato Golf Course'. In such a case, simply providing 
information at the intersection of "No. 111 that is the branch 
point on the route will be too late for changing lanes, and is 
therefore inappropriate. 
0334 For instance, assume that the user has been and is 
traveling in the right-turn lane. Then, when deciding to ulti 
mately head for "Sakura Golf Course' after considering 
information Such as fees or arrival times, it is necessary to 
change lanes to the straight through lane at the left-hand side. 
However, notifying such information at the intersection of 
“No. 111 can possibly induce a forced lane change, and is 
therefore dangerous. 
0335. In this light, it is desirable to accumulate, for 
instance, information related to the traffic regulations of the 
routes Such as configurations of left-turn and right-turn lanes 
at intersections together with the above-described map infor 
mation in the map information accumulation unit 1003, and 
correct the branch point at a point at which the user will 
actually take a branching action by referencing Such informa 
tion. In this case, the map information accumulation unit 
1003 is an example of a traffic regulation accumulation unitas 
described in the claims. 
0336. As in the present example, when a right-turn lane 
and a straight through lane are provided and lanes to be taken 
differ according to the destinations, it is now possible to 
provide information in a safer manner by correcting the 
branch point to the point where the lanes begin and providing 
information based on the corrected branch point. 
0337. In addition, while a description is provided using 
left-turn and right-turn lanes, in a case where, for instance, an 
expressway and an ordinary road becomes a branch point, the 
branch point of action becomes before a lane for entering the 
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expressway. Furthermore, as shown in the above-described 
embodiment, usual travel histories may be accumulated in 
advance, and when, for instance, the user is uncomfortable 
with narrow roads or the like or is a novice driver, a point that 
is further in front or an immediately previous intersection or 
the like of the calculated branch point may be calculated as a 
branch point. As a result, it is now possible to calculate a 
branch point in consideration of the driving characteristics of 
the driver. 

INDUSTRIAL APPLICABILITY 

0338. The present invention may be utilized as a route 
information display device that is installed in, for instance, a 
car navigation device or a mobile terminal, and which enables 
easier comprehension of information by considering branch 
points of routes to a plurality of destinations. 

1. A route information display device comprising: 
a departure point input unit operable to accept input of a 

departure point; 
a multiple destination input unit operable to accept input of 

a plurality of different destination points; 
a route search unit operable to search for routes from the 

departure point to the respective destinations as point 
Sequences; 

a branch point calculation unit operable to calculate a last 
point among points that are shared by the respective 
routes as a branch point, 

a route information display unit operable to display infor 
mation regarding the route using the branch point; 

a destination selection unit operable to select one of the 
destinations inputted to said multiple destination input 
unit; 

a branch point candidate selection unit operable to select, 
as a branch point candidate, a point included in a route 
from the departure point to the destination selected by 
said multiple destination selection unit; 

a branch point route search unit operable to search for a 
route from the branch point selected by said branch point 
candidate selection unit to a destination inputted to said 
destination input unit other than the destination selected 
by said destination selection unit; and 

a branch point selection unit operable to select a branch 
point from the route searched out by said branch point 
route search unit, 

wherein said route information display unit is operable to 
display information regarding the route using the branch 
point selected by said branch point selection unit. 

2. (canceled) 
3. The route information display device according to claim 

1, further comprising: 
a route comparison unit operable to compare, using route 

costs, the route searched out by said branch point route 
search unit with the route from the departure point to the 
destination which has been searched out by said route 
search unit, 

wherein said branch point selection unit is operable to 
Select from the branch point candidates a branch point 
having a route cost that is within a predetermined range, 
according to said route comparison unit, and 

said display unit is operable to display information regard 
ing the route using the branch point selected by said 
branch point selection unit. 
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4. The route information display device according to claim 
1, further comprising: 

a destination estimated arrival time acquisition unit oper 
able to acquire estimated times of arrival at the respec 
tive destinations inputted to said destination input unit, 

wherein said branch point selection unit is operable to 
Select a branch point from the branch point candidates 
based on the route searched out by said branch point 
route search unit and the destination estimated times of 
arrival. 

5. The route information display device according to claim 
4. 

wherein said destination estimated arrival time acquisition 
unit is operable to acquire the estimated times from an 
external information providing service via a network. 

6. The route information display device according to claim 
1, further comprising: 

a destination classification judgment unit operable to judge 
classifications of destinations inputted to said destina 
tion input unit, 

wherein said branch point selection unit is operable to 
Select the branch point by setting the destinations as 
branch point candidates according to similarities/differ 
ences of the classifications of the destinations classified 
by said destination classification judgment unit. 

7. The route information display device according to claim 
1, further comprising: 

a destination duration-of-stay judgment unit operable to 
judge a duration of stay for each classification of the 
destinations inputted to said destination input unit, 

wherein said branch point selection unit is operable to 
Select the branch point according to the durations of stay 
judged by said destination duration-of-stay judgment 
unit. 

8. The route information display device according to claim 
1, further comprising: 

a travel history accumulation unit operable to accumulate a 
point and a transit time history of the point, 

wherein said branch point selection unit is operable to 
judge, using said travel history accumulation unit, 
whether a history that passes through the destinations 
inputted to said destination input unit exists, and to 
Select the branch point according to whether the pass 
through exists. 

9. The route information display device according to claim 
1, further comprising: 

a traffic regulation accumulation unit operable to accumu 
late information regarding a traffic regulation of a route, 

wherein said branch point selection unit is operable to 
correct the location of the selected branch point based on 
the traffic regulation indicated by the information accu 
mulated in said traffic regulation accumulation unit. 

10-24. (canceled) 
25. A route information display method comprising: 
a departure point input step of accepting input of a depar 

ture point; 
a multiple destination input step of accepting input of a 

plurality of different destination points; 
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a route search step of searching for routes from the depar 
ture point to the respective destinations as point 
Sequences; 

a branch point calculation step of calculating a last point 
among points that are shared by the respective routes as 
a branch point; 

a display step of displaying information regarding the route 
using the branch point; 

a destination selection step of selecting one of the destina 
tions inputted in said multiple destination input step; 

a branch point candidate selection step of selecting, as a 
branch point candidate, a point included in a route from 
the departure point to the destination selected in said 
destination selection step; 

a branch point route search step of searching for a route 
from the branch point selected in said branch point can 
didate selection step to a destination inputted in said 
multiple destination input step other than the destination 
Selected in said destination selection step; and 

a branch point selection step of selecting a branch point 
from the route searched out in said branch point route 
search step, 

wherein in said route information display step, information 
regarding the route is displayed using the branch point 
Selected in said branch point selection step. 

26. A program stored on a computer-readable medium that 
causes the computer to execute a route information display 
method, the method comprising: 

a departure point input step of accepting input of a depar 
ture point: 

a multiple destination input step of accepting input of a 
plurality of different destination points; 

a route search step of searching for routes from the depar 
ture point to the respective destinations as point 
Sequences; 

a branch point calculation step of calculating a last point 
among points that are shared by the respective routes as 
a branch point; 

a display step of displaying information regarding the route 
using the branch point; 

a destination selection step of selecting one of the destina 
tions inputted in said multiple destination input step; 

a branch point candidate selection step of selecting, as a 
branch point candidate, a point included in a route from 
the departure point to the destination selected in said 
destination selection step; 

a branch point route search step of searching for a route 
from the branch point selected in said branch point can 
didate selection step to a destination inputted in said 
multiple destination input step other than the destination 
Selected in said destination selection step; and 

a branch point selection step of selecting a branch point 
from the route searched out in said branch point route 
search step, 

wherein in said route information display step, information 
regarding the route is displayed using the branch point 
Selected in said branch point selection step. 

c c c c c 


