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(57) ABSTRACT 

Route guidance information capable of displaying a route 
can be generated in an easy-to-understand, user-friendly 
manner even on a Small Screen of a navigation System. To 
generate Such information, route guidance information at 
plural guide points on the route between plural points is So 
constructed that each piece of route guidance information 
will fit in the area of one Screen. Display positions of the 
route guidance information are brought into one-to-one 
correspondence with numeric keys in ascending numeric 
order, and into correspondence with one another through 
hyperlinks not accompanied by calling of another file. Each 
file is divided so that each piece will not exceed the file size 
or maximum value of the numeric keys. 
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ROUTE GUIDE INFORMATION GENERATOR, 
ROUTE GUIDE INFORMATION GENERATING 

METHOD, AND NAVIGATION SYSTEM 

TECHNICAL FIELD 

0001. The present invention relates to an information 
generating device, a device for generating route guidance 
information, a center device for Sending out the generated 
route guidance information to various terminals. Such as a 
mobile terminal, a mobile communication terminal and a 
navigation device equipped with communication means, a 
route guidance information generating method, a Storage 
medium on which the generated route guidance information 
is Stored, and a communication-type navigation System for 
showing the route information Searched at the center to 
navigate a communication terminal. 

BACKGROUND ART 

0002 Conventionally, car navigation devices equipped 
with map Storage means, input means, Search means and 
present position calculation means have been known. The 
devices are to show guide information Such as the course or 
traveling direction of the next interSection at just the right 
time in relation to a present position. 
0.003 Navigation methods for transmitting a route result 
Searched at a center have also known in the conventional, for 
example, as proposed and disclosed in Japanese unexamined 
patent publication Nos. 2000-46567, Hei 11-296074, 2000 
113388, 2000-123295 and 2000-155896, which can reduce 
the amount of data to be transmitted from the center to a 
terminal, and communication time and costs. 
0004. With route guidance information generating 
devices and methods, a method and device for automatically 
forming a deformation map as disclosed in Japanese unex 
amined patent publication No. Hei 10-198267, and a navi 
gation device and method as disclosed in Japanese unexam 
ined patent publication No. 2000-155035 are known. A 
technique for representing an Overview of a guide route as 
a deformation map or patterned text Stored on a provided 
medium is also known. 

0005. In the above-mentioned prior art, however, a hard 
ware configuration of a terminal is Such that a display Screen 
is Small, and underperforming CPU and memory can only 
perform Simple control processing, or response time during 
which a user has to wait until route guidance information 
desired by the user is displayed and the point as to whether 
expression is possible on the Small display Screen are not 
considered, which results in problems that the conventional 
technology makes the response time long and operability 
bad, and can not display or determine the route on Such a 
terminal only with a Small display Screen. Further, Since the 
above-mentioned conventional communication-type naviga 
tion System is premised on use of a relatively big display 
Screen and a navigation-only terminal with relatively large 
memory capacity, it also has Such a problem that the System 
becomes expensive. 

DISCLOSURE OF THE INVENTION 

0006 The present invention has been made to solve the 
above-mentioned problems, and it is an object thereof to 
provide an outstanding route guidance information generat 
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ing device and an outstanding route guidance method 
capable of making the response time short and discriminat 
ing the contents of a display even on a terminal having Such 
a hardware configuration that the display Screen is Small and 
the CPU and memory can only perform simple processing. 
0007. It is another object of the present invention to 
provide a communication-type navigation System capable of 
showing an initial geographical orientation and a route even 
on a communication terminal whose display Screen and 
memory capacity are Small. 
0008. In solving the above-mentioned problems and 
according to the present invention, there is provided an 
information generating device comprising at least display 
means and character or Symbol input means, which is used 
in an information generating System for generating a receive 
unit file for transmission or communication to represent 
information created using a hyperlink, wherein display posi 
tions of plural pieces of information in the Same file are 
brought into one-to-one correspondence with numeric keys, 
and into correspondence with one another through hyper 
links, and the correspondences do not accompany calling of 
another file. In this configuration, information can be dis 
played and confirmed one by one each time a numeric key 
is pressed without the need for communication time to call 
another file in each case. 

0009. Another information generating device according 
to the present invention comprises at least display means and 
character or Symbol input means, which is used in an 
information generating System for generating a receive unit 
file for transmission or communication to represent infor 
mation created using a hyperlink, wherein information is 
created for bringing display positions of plural pieces of 
ordered information into one-to-one correspondence with 
numeric keys in ascending numeric order. In this configu 
ration, plural pieces of information to be continuously 
represented can be confirmed one by one by pressing the 
numeric keys in ascending numeric order. 
0010. In the information generating device according to 
the present invention, pieces of the receive unit file in the 
Same file are brought into correspondence with one another 
through hyperlinks not accompanied by calling of another 
file. In this configuration, plural pieces of information to be 
continuously represented can be displayed and confirmed 
one by one by pressing the numeric keys in ascending 
numeric order without the need for communication time to 
call another file in each case. 

0011 Still another information generating device com 
prises at least display means and character or Symbol input 
means, which is used in an information generating System 
for generating a receive unit file for transmission or com 
munication to represent information created using a hyper 
link, wherein plural pieces of ordered information are 
divided into files according to the file size or number of 
numeric keys, the divided plural files are brought into one 
another through hyperlinks, and display positions of the 
plural pieces of information with Sequence numbers in each 
file are brought into one-to-one correspondence with the 
numeric keys in ascending numeric order through hyper 
links. In this configuration, a file can be divided into pieces 
each of which fits in the reception capacity of the terminal 
and transmitted in the form of divided pieces, and even if the 
terminal has an unlimited reception capacity, transmission 
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can be completed in a fixed period of time. Further, effective 
use of the numeric keys composed of ten keys from 0 to 9 
is made possible. 

0012 Yet another information generating device com 
prises at least display means and character or Symbol input 
means, which is used in an information generating System 
for generating a receive unit file for transmission or com 
munication to represent information created using a hyper 
link, wherein display positions of plural pieces of informa 
tion in the same file, each piece being capable of fitting in 
one-Screen display Space of the display means, are brought 
into one-to-one correspondence with numeric keys, and into 
correspondence with one another through hyperlinks not 
accompanied by calling of another file. In this configuration, 
each information is distilled to one Screen, So that the 
information can be displayed and confirmed one by one by 
pressing the numeric keys without the need to Scroll the 
CUSO. 

0013 Yet another information generating device com 
prises at least display means and character or Symbol input 
means, which is used in an information generating System 
for generating a receive unit file for transmission or com 
munication to represent information created using a hyper 
link, wherein display positions of plural pieces of ordered 
information in the same file are brought into one-to-one 
correspondence with numeric keys through hyperlinks not 
accompanied by calling of another file, each piece of ordered 
information being capable of fitting in one-Screen display 
Space of the display means. In this configuration, Since each 
information is distilled to one Screen, it is easy-to-under 
stand without the need to scroll the cursor. Further, plural 
pieces of information to be continuously represented can be 
displayed and confirmed one by one by pressing the numeric 
keys in ascending numeric order without the need for 
communication time to call another file in each case. 

0.014. In another aspect of the present invention, there is 
provided a route guidance information generating device 
comprising: display means, map storage means Storing a 
road network; input means for entering plural points, Search 
means for taking in from the input means information 
obtained from the map Storage means to calculate a route 
between plural points, route guidance element generating 
means for generating route guidance elements for route 
guidance on the basis of the route result calculated by the 
Search means, and route guidance information generating 
means for generating route guidance information on the 
basis of the route guidance elements generated by the route 
guidance element generating means, wherein the route guid 
ance information generating means generates route guidance 
information at plural guide points on the route between 
plural points as plural pieces of ordered information or 
information capable of fitting in one-screen display Space of 
the display means. In this configuration, Since each infor 
mation is distilled to one Screen, it is easy-to-understand 
without the need to Scroll the cursor. Further, route guidance 
information at plural guide points to be continuously rep 
resented can be displayed and confirmed one by one by 
pressing the numeric keys in ascending numeric order 
without the need for communication time to call another file 
in each case. 

0.015. In the route guidance information generating 
device according to the present invention, the route guidance 
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information contains at least distance on each road to the 
next guide point. In this configuration, the contents of the 
route guidance information can easily be grasped according 
to the distance on the road at the time of confirming the route 
before starting or during traveling on the Site. 
0016. In the route guidance information generating 
device according to the present invention, the route guidance 
information contains at least interSection names. In this 
configuration, the interSection names are contained, So that 
the contents of the route guidance information can easily be 
grasped at the time of confirming the route before Starting or 
during traveling on the Site. 
0017. In the route guidance information generating 
device according to the present invention, the plural guide 
points include named interSections located at the nearest Side 
of corresponding nameless interSections along the traveling 
direction as well as locations at which geographical orien 
tations change to a considerable extent before and after 
interSections, Ybranches and locations at which road types 
change. In this configuration, even if an interSection is 
nameless, a named interSection located at the nearest Side of 
the nameless interSection can be used as the guide point, 
which makes it easy to grasp the contents of the route 
guidance information during traveling on the site. 
0018. In the route guidance information generating 
device according to the present invention, the route guidance 
information contains at least display information images, 
which represent with arrows traveling directions at interSec 
tions of roads. In this configuration, since the traveling 
direction at each guide point is represented with an arrow, 
the contents of the route guidance information can easily be 
grasped at the time of confirming the route before Starting or 
during traveling on the Site. 
0019. In the route guidance information generating 
device according to the present invention, the route guidance 
information contains at least display information images, 
which represent with arrows directions indicative of croSS 
ing conditions at interSections of roads and traveling direc 
tions at the interSections of roads. In this configuration, Since 
directions indicative of crossing conditions at interSections 
of roads and traveling directions at the interSections of roads 
are represented with an arrow, the contents of the route 
guidance information can easily be grasped at the time of 
confirming the route before Starting or during traveling on 
the Site. 

0020. In the route guidance information generating 
device according to the present invention, the route guidance 
information contains at least display information images, 
which represent with arrows directions indicative of croSS 
ing conditions at interSections of roads, widths of the roads 
and traveling directions at the interSections of the roads. In 
this configuration, Since the directions indicative of crossing 
conditions, the widths of the roads and the traveling direc 
tions are represented with the arrows, the contents of the 
route guidance information can easily be grasped at the time 
of confirming the route before Starting or during traveling on 
the Site. 

0021. In the route guidance information generating 
device according to the present invention, the route guidance 
information contains at least display information images 
which represent with arrows traveling directions at interSec 
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tions of roads, and distance on each road to the next guide 
point, the distance being located at the tip of each arrow of 
the display information images that represent with the 
arrows the traveling directions. In this configuration, Since 
the distance to the next guide point is displayed, the contents 
of the route guidance information can easily be grasped at a 
glance. 

0022. In the route guidance information generating 
device according to the present invention, the route guidance 
information contains at least display information images 
which represent break lines between the guide points. In this 
configuration, Since the break lines divide and display infor 
mation between the guide points, the contents of the route 
guidance information can easily be grasped at a glance. 

0023. In the route guidance information generating 
device according to the present invention, the route guidance 
information contains at least any of character, image or voice 
information, or a combination of these pieces of informa 
tion. In this configuration, the contents of the route guidance 
information can easily be grasped. 
0024. In the route guidance information generating 
device according to the present invention, display positions 
of interSection names at the guide points in the route 
guidance information, composed of a plurality of names of 
interSections to pass through on the route between plural 
points, are brought into one-to-one correspondence with 
numeric key in ascending numeric order through hyperlinkS. 
In this configuration, the interSection names between the 
guide points allow the user to confirm whether there is an 
error during traveling on the Site. Further, the route guidance 
information at the plural guide points to be continuously 
represented can be displayed and confirmed one by one by 
pressing the numeric keys in ascending numeric order. 
0.025 In the route guidance information generating 
device according to the present invention, a route guidance 
Simplified map represented by images, the map Schemati 
cally Synthesizing driving directions of the interSections at 
the plural guide points in one file, brought into one-to-one 
correspondence with the numeric keys, corresponding 
numerals are put in positions corresponding to the guide 
points on the route guidance simplified map, and the display 
positions are brought into one-to-one correspondence with 
the numeric keys in ascending numeric order, and into 
correspondence with one another thorough hyperlinks. In 
this configuration, an Overview of the guide route can easily 
be grasped. Further it can be displayed and confirmed one by 
one by pressing the numeric keys in ascending numeric 
order, which makes it possible to instantaneously grasp how 
many guide points there are in one file. 
0026. In the route guidance information generating 
device according to the present invention, the positions at 
which corresponding numerals are represented on the route 
guidance Simplified map are Standardized on either the right 
or left Side of the traveling directions. In this configuration, 
the correspondences between the guide points on the route 
guidance Simplified map and the numeric keys are regular 
ized, which makes it easy to grasp the positions of the guide 
points on the route guidance Simplified map. 

0027. In the route guidance information generating 
device according to the present invention, information is 
created for representing the route guidance information in 
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plural levels of hierarchy and associating the plural levels of 
the guidance information with one another through a hyper 
link on a guide point basis. In this configuration, the user is 
enabled to move between the plural levels of the guide 
points, which makes it easy to grasp the route guidance 
information. 

0028. In the route guidance information generating 
device according to the present invention, the route guidance 
information represented in the plural levels of hierarchy is 
divided into files dependently on the division of the next 
higher level of hierarchy. In this configuration, the user can 
easily grasp the correspondences between the display posi 
tions and the numeric keys. 
0029. In still another aspect of the present invention, 
there is provided a route guidance information providing 
center device comprising the map Storage means, the Search 
means, the route guidance element generating means, the 
route guidance information generating means, reception 
means for receiving input from the route guidance informa 
tion generating means and input from the outside, and 
transmission means for transmission to the outside, wherein 
the input from the outside is received and the route guidance 
information generated is Sent out to the outside. This con 
figuration makes it possible to provide the generated infor 
mation in a quick response time to Such a terminal with 
underperforming, unsophisticated hardware. 
0030. In the route guidance information providing center 
device according to the present invention, map information 
is called from the map Storage means to Send out map 
information corresponding to the route guidance informa 
tion together with the route guidance information. This 
configuration makes it possible to provide to the receive 
terminal the information that enables the receive terminal to 
realize more Sophisticated function from the map informa 
tion received. 

0031. In yet another aspect of the present invention, there 
is provided a navigation device including at least the input 
means and present position calculating means for calculating 
a present position, the navigation device comprising com 
munication means for receiving the route guidance infor 
mation and the map information Sent out from the route 
guidance providing center device, wherein a display Screen 
is displayed or Voice guidance is performed through a 
hyperlink according to the present position information. 
This configuration makes it possible to show the user the 
route according to the present position or perform detection 
and automatic re-search processing when the user deviates 
from the route. 

0032) Another navigation device, which include at least 
the input means, present position calculating means for 
calculating a present position and the route guidance infor 
mation generating means, comprises communication means 
for receiving the route guidance elements and the map 
information Sent out from the route guidance providing 
center device, wherein a display Screen is displayed or voice 
guidance is performed through a hyperlink according to the 
present position information. In this configuration, Since the 
generation of the route guidance elements that requires 
high-performance, Sophisticated hardware is performed out 
Side, even a terminal with underperforming, unsophisticated 
hardware can generate route guidance information from the 
route guidance elements received to use it for route guid 

CC. 
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0.033 Still another navigation device includes at least the 
map Storage means, the input means, the Search means, the 
route guidance element generating means, the route guid 
ance information generating means, and the present position 
calculating means for calculating the present position of its 
own device, wherein a display Screen is displayed or voice 
guidance is performed through a hyperlink according the 
present position information on the basis of the route guid 
ance information generated. This configuration enables the 
user to perform Such Sophisticated guidance as to Show the 
next guidance according the present position and confirm the 
route guidance information at the guide route points before 
Starting in a user-friendly manner. 
0034. In yet another aspect of the present invention, there 
is provided an information generating method comprising: a 
route Searching Step of Setting a starting place and a desti 
nation, inputting through input means information obtained 
from map Storage means, and calculating a route between 
plural points, a step of generating route guidance elements 
for route guidance on the basis of the route result calculated 
in the route Searching Step; a Step of generating route 
guidance information at plural guide points on the route 
between the plural points on the basis of the route guidance 
elements generated; and a step of displaying through display 
means the route guidance information generated, wherein 
display positions of plural pieces of route guidance infor 
mation in the same file are brought into one-to-one corre 
spondence with numeric keys So that the route guidance 
information will be serially displayed, and into correspon 
dence with one another through hyperlinks not accompanied 
by calling of another file. This configuration enables the user 
to confirm the route guidance information in a user-friendly 

C. 

0035) In yet another aspect of the present invention, there 
is provided a storage medium for Storing the route guidance 
information generated by any of the above-mentioned 
devices. This configuration makes it possible to use user 
friendly route guidance information on various terminals. 
0036). In a system according to the present invention, the 
center divides the route guidance information into plural 
pieces each of which has a size equal to or less than the 
reception capacity of the communication terminal to trans 
mit the divided information. In this configuration, even a 
mobile communication terminal with low memory capacity 
can Successively obtain the following Section of a route to 
show a long-distance route. 
0037. In the system according to the present invention, 
the route guidance information is represented according to a 
communication protocol or in an application language Suit 
able for use in a network. In this configuration, any existing 
network terminal can be used as a communication terminal 
in a communication-type navigation System without making 
any adaptation. 
0.038. In the system according to the present invention, 
the route information is represented in compact hypertext 
markup language (hereinafter called compact HTML). In 
this configuration, any compact-HTML-ready mobile com 
munication terminal can be used as a communication ter 
minal in the communication-type navigation System without 
making any adaptation. 
0039. In the system according to the present invention, 
the route information is represented in hypertext markup 
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language (hereinafter called HTML). In this configuration, 
any HTML-ready mobile communication terminal can be 
used as a communication terminal in the communication 
type navigation System without making any adaptation. 

0040. In the system according to the present invention, 
the route information is represented according to a wireleSS 
application protocol (hereinafter called WAP). In this con 
figuration, any WAP-ready mobile communication terminal 
can be used as a communication terminal in the communi 
cation-type navigation System without making any adapta 
tion. 

0041. In the system according to the present invention, an 
initial geographical orientation of the communication ter 
minal is displayed, which makes it possible to show the user 
the initial geographical orientation. 
0042. In the system according to the present invention, 
the initial geographical orientation is displayed in relation to 
the position of a celestial body, which makes it possible to 
display the initial geographical orientation in relation to the 
position of the celestial body. 
0043. In the system according to the present invention, 
the initial geographical orientation is displayed in relation to 
the position of a Surrounding landmark or landmarks, which 
makes it possible to display the initial geographical orien 
tation in relation to the position of the Surrounding land 
markS. 

0044) In the system according to the present invention, 
main points of the route are inputted, which makes possible 
more detailed route guidance. 
0045. In the system according to the present invention, 
the Starting place is Set by inputting the first interSection and 
the next interSection. In this configuration, the user informs 
the center of his or her traveling direction So that the center 
can show a route along the direction. 
0046. In the system according to the present invention, 
plural guidance elements located close to a real destination 
are listed So that one element will be Selected and inputted 
therefrom. In this configuration, the user determines a guid 
ance element So that the destination can be set accurately. 
0047. In the system according to the present invention, 
input is done by Voice, which enables the user to enter the 
Starting place and destination in a user-friendly manner. 
0048. In the system according to the present invention, 
input is done on an external keyboard connected to the 
communication terminal, which enables the user to enter the 
Starting place and destination in a user-friendly manner. 
0049. In the system according to the present invention, a 
turn cost at nameless interSections is weighted, which makes 
possible route Search with few frequencies of turns at 
nameless interSections. 

0050. In the system according to the present invention, 
function Select buttons are provided, which enables the user 
to Select functions. 

0051. In the system according to the present invention, 
labels are attached to guide points on a route overview. In 
this configuration, the user can preSS a button indicated by 
a corresponding one of the labels to shift the current Screen 
to a guidance detailed Screen. 
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0.052 In the system according to the present invention, a 
re-Search button is provided at Some midpoint on the route 
guidance, which makes it possible to Start re-search at Some 
midpoint on the route as a starting point. 

0053. In the system according to the present invention, a 
long-distance route is divided and Searched, and a button to 
Search for a continued part is provided at the end of each 
divided piece, which makes possible search for the follow 
ing Section of the route. 
0054. In the system according to the present invention, a 
button to determine whether priority is assigned to under 
standability of the route or reduction of hours of the travel. 
In this configuration, the Search cost parameters can be 
changed according to the Selected user model to adjust the 
route to the user model. 

0055. In the system according to the present invention, a 
guidance program which describes the route guidance infor 
mation is downloadable to the communication terminal. In 
this configuration, the terminal can perform route guidance 
via the downloaded program without the need to receive 
information from the center in each case. 

0056. In the system according to the present invention, an 
execution result of the guidance program downloaded is 
divided and displayed in a display area on the communica 
tion terminal, which provides easy-to-See, easy-to-under 
Stand display contents. 

0057. In the system according to the present invention, 
changes on the route are displayed on the communication 
terminal, which makes it possible to inform the user of the 
changes on the route. 

0.058. In the system according to the present invention, 
when a change in distance to a turn direction arrow display 
or interSection or to the destination occurs, the distance is 
displayed, which makes it possible to inform the user of the 
change on the route. 

0059. In the system according to the present invention, 
when the user approaches a guide point, the Volume or tone 
color of a beep is changed, which makes it possible to inform 
the user of the change on the route. 

0060. In the system according to the present invention, 
when the user approaches a guide point, the communication 
terminal turns its backlight on, which makes it possible to 
inform the user of the change on the route. 

0061. In the system according to the present invention, 
when an event has occurred, the center informs the com 
munication terminal of the event, which makes it possible to 
inform the user of the change on the route. 
0.062. In the system according to the present invention, 
when the user deviates from the Suggested route, re-Search 
is activated, which enables the user to Start re-searching for 
a route to the original route or destination when deviating 
from the Suggested route. 

0.063. In the system according to the present invention, 
when the user deviates from the Suggested route, informa 
tion on Surrounding roads to pass through is transmitted to 
the communication terminal together with the Suggested 
route, which makes off-course judgment more accurate. 
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0064. In the system according to the present invention, 
routes including return routes to the original route are 
pre-calculated and Sent to the communication terminal 
beforehand, which makes it possible to show the user a 
return route to the original route instantaneously without any 
Search when the user has deviated from the original route. 
0065. In the system according to the present invention, 
advertisements are displayed or conducted, which gives 
commercial importance to the communication terminal as 
advertising media. 
0066. In the system according to the present invention, 
information on facilities of commercial Sponsors is made 
Viewable on the map So that the center will extract and 
display or conduct the facility information in the neighbor 
hood of the route. In this configuration, Stores intended to 
run advertisements on the route Searched can be displayed. 
0067. In the system according to the present invention, 
the commercial Sponsors are charged. In this case, adver 
tisement fees can be obtained after a Sponsor contract. 
0068. In the system according to the present invention, 
each of the commercial Sponsors is charged according to the 
number of times the advertisement concerned is displayed or 
conducted. In this configuration, the advertisement fees can 
be collected according to the number of times the adver 
tisement concerned is displayed or conducted. 

BRIEF DESCRIPTION OF THE 
ACCOMPANYING DRAWINGS 

0069. The above objects and features of the present 
invention will be more apparent from embodiments to be 
described in connection with the following accompanying 
drawings. 
0070 FIG. 1 is a diagram showing a configuration of a 
communication-type navigation System according to 
embodiments of the present invention, the diagram also 
showing a configuration of a communication-type naviga 
tion System according to the fourth embodiment of the 
present invention. 
0071 FIG. 2 is a flowchart for explaining not only the 
operation of the System according to the embodiments of the 
present invention, but also the operation of the communi 
cation-type navigation System according to the fourth 
embodiment of the present invention. 
0072 FIG. 3 is a diagram showing screen images of 
input means according to the embodiments of the present 
invention, the diagram also showing a specific example of an 
input/output interface according to the fourth embodiment of 
the present invention. 
0073 FIG. 4 is a diagram showing a configuration of a 
Standalone navigation System according to the embodiments 
of the present invention, the diagram also showing a specific 
example of route display according to the fourth embodi 
ment of the present invention. 
0074 FIG. 5 is a diagram of the structure of route 
guidance information according to the embodiments of the 
present invention. 
0075 FIG. 6 is a diagram of the structure of numeric key 
X guidance information according to the embodiments of 
the present invention. 
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0.076 FIG. 7 is a diagram of the structure of numeric key 
X jump information according to the embodiments of the 
present invention. 
0077 FIG. 8 is a diagram of the structure of label 
information according to the embodiments of the present 
invention. 

0078 FIG. 9 is a diagram of the structure of numeric 
key-label correspondence information according to the 
embodiments of the present invention. 
007.9 FIG. 10 is a diagram of the structure of route 
guidance elements according to the embodiments of the 
present invention. 
0080 FIG. 11 is a diagram of the structure of route 
guidance element records according to the embodiments of 
the present invention. 
0.081 FIG. 12 is a flowchart for explaining route guid 
ance information generating means according to the embodi 
ments of the present invention. 
0082 FIG. 13 is a diagram of a numerickey-numeric and 
external character correspondence table according to the 
embodiments of the present invention. 
0.083 FIG. 14 is a diagram showing an example of route 
guidance information described in html according to the 
embodiments of the present invention. 
0084 FIG. 15 is a diagram showing an example of a strip 
view of display images according to the embodiments of the 
present invention. 
0085 FIG. 16 is a diagram showing an example of 
display images displayed on a Screen basis according to the 
embodiments of the present invention. 
0.086 FIG. 17 is a diagram showing a configuration and 
operation of route guidance represented information gener 
ating means according to the first embodiment of the present 
invention. 

0.087 FIG. 18 is a diagram showing an example of a strip 
View of display images according to the Second embodiment 
of the present invention. 
0088 FIG. 19 is a diagram of the structure of a route 
guidance information group according to the Second 
embodiment of the present invention. 
0089 FIG. 20 is a diagram showing an example of an 
arrow image according to the embodiments of present 
invention. 

0090 FIG. 21 is a diagram showing an example of a 
display image according to the third embodiment of present 
invention. 

0.091 FIG. 22 is a diagram of the structure of a route 
guidance information group according to the third embodi 
ment of present invention. 

0092 FIG. 23 is a diagram of the structure of a route 
guidance Simplified map file according to the third embodi 
ment of present invention. 

0.093 FIG. 24 is a diagram of the structure of numeric 
key jump information 2303 according to the third embodi 
ment of present invention. 
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0094 FIG. 25 is a diagram for explaining the operation 
of a terminal according to the Second embodiment of present 
invention. 

0095 FIG. 26 is a diagram for explaining the operation 
of a terminal according to the third embodiment of present 
invention. 

0096 FIG. 27 is a diagram for explaining the operation 
of the terminal according to the third embodiment of present 
invention. 

0097 FIG. 28 is a diagram showing a specific example 
of map display of the vicinity of a starting place and a 
destination according to the fifth embodiment of present 
invention. 

0098 FIG. 29 is a diagram showing a specific example 
of a display Screen showing an initial geographical orienta 
tion according to the Sixth embodiment of present invention. 
0099 FIG. 30 is a diagram showing another specific 
example of a display Screen showing an initial geographical 
orientation according to the Sixth embodiment of present 
invention. 

0100 FIG. 31 is a diagram showing a specific example 
of a display Screen showing an initial geographical orienta 
tion according to the Seventh embodiment of present inven 
tion. 

0101 FIG. 32 is a diagram showing a specific example 
of the way to determine the initial geographical orientation 
according to the Seventh embodiment of present invention. 
0102 FIG. 33 is a diagram showing a specific example 
of transitions of an interSection name Selection Screen 
according to the eighth embodiment of present invention. 
0.103 FIG. 34 is a block diagram for explaining voice 
input according to the ninth embodiment of present inven 
tion. 

0104 FIG. 35 is a flowchart for explaining voice input 
according to the ninth embodiment of present invention. 
0105 FIG. 36 is a diagram showing a specific example 
of a communication terminal according to the tenth embodi 
ment of the present invention. 
0106 FIG. 37 is a diagram showing a specific example 
of Screen transitions according to the eleventh embodiment 
of present invention. 
0107 FIG. 38 is a diagram showing a specific example 
of a URL expression according to the twelfth embodiment of 
present invention. 
0.108 FIG. 39 is a diagram showing a specific example 
of a Searched route according to the thirteenth embodiment 
of present invention. 
0109 FIG. 40 is a diagram showing a specific example 
of route guidance according to the thirteenth embodiment of 
present invention. 
0110 FIG. 41 is a diagram showing a specific example of 
a long-distance route according to the thirteenth embodi 
ment of present invention. 
0111 FIG. 42 is a diagram showing a specific example of 
a long-distance route re-Search Screen according to the 
thirteenth embodiment of present invention. 
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0112 FIG. 43 is a diagram showing a specific example of 
re-Search for avoiding an incommunicable Zone according to 
the thirteenth embodiment of present invention. 
0113 FIG. 44 is a map showing a virtual area according 
to the fourteenth embodiment of the present invention. 
0114 FIG. 45 is a diagram showing a specific example of 
a table of an easy-to-understand route according to the 
fourteenth embodiment of the present invention. 
0115 FIG. 46 is a diagram showing a specific example of 
a table of a difficult-to-understand route according to the 
fourteenth embodiment of the present invention. 
0116 FIG. 47 is a diagram showing a specific example of 
a Search mode Selection Screen according to the fourteenth 
embodiment of the present invention. 
0117 FIG. 48 is a diagram showing a specific example of 
a display of an applet according to the fifteenth embodiment 
of the present invention. 
0118 FIG. 49 is a diagram for explaining the operation 
of the applet according to the fifteenth embodiment of the 
present invention. 
0119 FIG.50 is a diagram showing a specific example of 
a guidance display according to the fifteenth embodiment of 
the present invention. 
0120 FIG. 51 is a diagram showing a configuration of a 
communication terminal according to the Sixteenth embodi 
ment of the present invention. 
0121 FIG. 52 is a diagram showing a specific example 
of a guidance Zone according to the Sixteenth embodiment of 
the present invention. 
0.122 FIG. 53 is a diagram showing a specific example 
of route information according to the Sixteenth embodiment 
of the present invention. 
0123 FIG. 54 is a diagram showing another specific 
example of route information according to the Sixteenth 
embodiment of the present invention. 
0.124 FIG. 55 is a diagram showing a configuration of a 
System according to the Seventeenth embodiment of the 
present invention. 
0.125 FIG. 56 is a diagram showing a specific example 
of a return route according to the Sixteenth embodiment of 
the present invention. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

0.126 Referring to the accompanying drawings, embodi 
ments of the present invention will be described below in 
detail. 

0127 (First Embodiment) 
0128 FIG. 1 is a diagram for explaining a system con 
figuration of the present invention. In FIG. 1, a portable 
communication terminal 101 is represented as an Internet 
ready portable telephone, but it is not particularly limited 
thereto. The portable communication terminal 101 may be 
any portable terminal as long as it is ready for and connect 
able to the Internet Such as a mobile communication termi 
nal, a navigation device with communication means or a 
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mobile terminal. Agateway 102 constituting the main part of 
a base Station interconnects the communication terminal 101 
and an information network 103 Such as the Internet. A 
center device 104 typified by a WWW server is connected 
to the information network 103 to communicate with the 
communication terminal 101 and provide route guidance 
Service. A user operates the communication terminal 101 So 
that the service will be available. A map data 105 is a 
database which the center device 104 searches for a route, 
retrieves a Search location and creates guidance data. It 
should be noted that the map data can be a map 106 placed 
in another location on the Internet. 

0129. With the communication-type navigation system 
configured such above, the operation of the terminal 101 will 
be described with reference to FIG. 2. The user sets a 
Starting place and a destination (step 1) as indicated at 201. 
This process will be described with reference to FIG. 3. The 
user Selects a Setting mode from a Starting place Setting 
Screen 301 transmitted from the center device 104. ASSum 
ing that Setting is Started from an interSection, the user 
selects “1” so that an intersection name entry screen 302 will 
be displayed. The user enters an interSection name to Set the 
Starting place. Then, when the user Sets the destination in a 
Similar manner, the center device 104 Searches for a route 
(step 2) as indicated at 202 to output route guidance infor 
mation. Thus the guidance information is displayed on the 
communication terminal 101 (step 203) as indicated at 203. 
0.130 FIG. 4 shows a system of the present invention in 
a configuration different from that of FIG. 1. In this con 
figuration, a main body 401 realizes the features of the 
center device 104, and is provided with the above-men 
tioned map data 105. In the main body 401, there is provided 
a terminal 404, which is provided with a remote control 403 
and a display 402 or a key input part and a display part as 
means for controlling input and display for realizing the 
input and display functions respectively, and has the same 
features as the communication terminal 101. This is a 
Standalone, Self-configuring type navigation System consti 
tuted of its own device alone without passing through the 
center device 104 as shown in FIG. 1, but it has the same 
effects. 

0131 FIG. 17 shows a configuration and operation of the 
center 104 shown in FIG. 1 or the main body 401 shown in 
FIG. 4 for generating route guidance information in the 
communication and Self-configuring type navigation System 
configured Such above. 

0132) In FIG. 17, search means 1701 refers to a map in 
map storage means 1706 to Search for the Starting place 
given and a route between the Starting place and the desti 
nation. Here, the map Storage means 1706 Stores digital map 
data capable of being used for navigation. A route result 
1702 is an output of the route determined by the search 
means 1701, and is recorded as a String of links through 
which the guidance information passes. Route guidance 
element generating means 1703 refers to the map in the route 
result 1702 and the map storage means 1706 to extract route 
guidance elements of interSections to be guided on the route. 
The passing interSections are derived from the route result 
1702, and locations needing guidance Such as a location in 
which the direction changes to a considerable extent before 
and after the interSection, a Y branch or a location in which 
the road type changes. Thus attention is given to the points 
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to be guided to rewrite the route result. The rewritten route 
result is a route guidance element 1704. Then route guidance 
information generating means 1705 refers to the route 
guidance element 1704 to create route guidance information 
1707 for representing guide information by using a hyper 
link function. 

0.133 Although the present invention will be described 
by using a html file for representing the guidance informa 
tion, it is not limited to the html file. The file may be 
described in any language as long as it can use the hyperlink 
function. 

0134. As shown in FIG. 5, the route guidance informa 
tion 1707 in FIG. 17 constituted of plural pieces of guide 
information 501 corresponding to a plurality of numeric 
keyS X arranged in ascending numeric order from numeric 
key #1 guidance information 5011 to numeric key #M 
guidance information 501 M. 
0135). As shown in FIG. 6, the numeric key X guidance 
information 501 consists of the numeric key X jump infor 
mation 601 and numeric key X route guidance information 
602. 

0136. As shown in FIG. 7, the numeric key X jump 
information 601 in FIG. 6 consists of label information 701 
indicative of information related to labels and numeric 
key-label correspondence information 702 indicative of the 
correspondences between the numeric keys and the label 
information on jump destinations. 
0137 As shown in FIG. 8, the label information 701 in 
FIG. 7 consists of the following: fixed values (in FIG. 8, a 
fixed value 1801, a fixed value 2 803, a fixed value 3 805 
and fixed value 4807) defined as non-changing whatever the 
numeric key X, a numeric key number 802 corresponding to 
the numeric key X, a numeric key external character 806 
made of an external character showing one-to-one corre 
spondence with the numeric key X, and a file number 804 
indicative of how-manieth file it is. 

0138 Specific fixed values are determined, on the basis 
of the terminal used and a given rule, as representing display 
positions Switched on a Screen of the terminal. For example, 
the fixed value 801 is “CA name="n, the fixed value 803 is 
“>, the fixed value 805 is - and the fixed value 807 is 
* </A. 

0139 FIG. 13 is a numeric key-numeric and external 
character correspondence table, showing correspondences 
among a numeric key number 1301, a numeric and external 
character 1302 and an external character image 1303 in the 
numeric key external character 806. 
0140. As shown in FIG. 9, the numeric key-label corre 
spondence information 702 in FIG. 7 consists of fixed 
values (in FIG. 9, a fixed value 1901, a fixed value 2903, 
a fixed value 3 905 and a fixed value 4907) defined as 
non-changing whatever the numeric key X, numeric key 
number 902 corresponding to the numeric key X 902, 904 
and a guided intersection name 906. 
0141 Specific fixed values are determined, on the basis 
of the terminal used and a given rule, as representing jump 
destination display positions Switched on the Screen each 
time a numeric key is pressed on the terminal. For example, 
the fixed value 901 is “CA href="nd, the fixed value 903 is 
“accesskey=”, the fixed value 905 is “ and “the fixed 
value 907 is “C/A&BR. 
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0142. As shown in FIG. 10, the route guidance element 
1704 outputted from the route guidance element generating 
means 1703 in FIG. 17 are constituted of a plurality of route 
guidance element records 1001 arranged in order. 
0.143 FIG. 11 shows the structure of the route guidance 
element records 1001 in FIG. 10. In FIG. 11, the reference 
numeral 1101 designates an interSection name indicative of 
the name of an interSection, 1102 is a distance indicative of 
distance to the next route guidance element record, 1103 is 
a toll indicative of the toll that costs until reaching the next 
route guidance element record, 1104 is a necessary time 
period indicative of a time period to be taken until reaching 
the next route guidance element record, 1105 is a road name 
indicative of the name of a road headed for the next route 
guidance element record, 1106 is a heading-for-area name 
indicative of the name of a heading-for-area toward the next 
route guidance record, 1107 is a flag indicative of the 
presence or absence of arrow image guidance information, 
and 1108 is arrow information for representing the arrow 
image guidance information. 
0144. The arrow information may include file names, 
each of which indicates a patterned arrow image file, or it 
may be composed of information indicative of crossing 
conditions (directions and widths of roads) of each inter 
Section as the background of an arrow, and information 
indicative of a direction of the arrow, So that the route 
guidance information generating means 1705 in FIG. 17 
generates an arrow image or Select a patterned arrow image 
file. 

0145 Next, the operation of the route guidance informa 
tion generating means 1705 in FIG. 17 will be described 
with reference to FIG. 12. 

0146). At first, the route guidance information generating 
means 1705 initializes a file number F. Specifically, it brings 
the file number F to 1 (step 1201). Then the route guidance 
information generating means 1705 repeats a Sequence of 
processing from Step 1202 to Step 1211 from the beginning 
to the end of the route guidance element records 1001 of the 
route guidance element 1704 outputted from the route 
guidance element generating means. 
0147 In the repeated processing, a new file to receive the 
output is created and header information and the like are 
outputted (step 1203). 
0.148. Then the numeric key number X is initialized. 
Specifically, the number X is brought to 1 (step 1204). 
0149. It is next judged whether or not an output file to be 
created when the next numeric key X guidance information 
501 is outputted is smaller in size than a preset value N, and 
the numeric key number X is 9 or less (step 1205). If it is 
Smaller, a Sequence of processing that reaches Step 1209 is 
repeated, and if it is bigger, the processing procedure 
advances to Step 1210 without passing through the Sequence 
of processing that reaches step 1209. In step 1210, counting 
up is performed by adding 1 to the file number Fe, and if any 
other route guidance element record 1001 follows the cur 
rently processed record, hyperlink information to the next 
file, html file completion information and the like will be 
outputted. 

0150. The set value N is an upper limit of one file size of 
representation information representable on the terminal; it 
is set to 5 Kbytes, for example. 
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0151. Description will be made next about processing 
when the output file is smaller in size than the set value N. 

0152 First, in step 1206, the numeric key X jump infor 
mation 601 is outputted. 

0153. The structure of the numeric key Xjump informa 
tion is as shown in FIGS. 8 to 9. Changed here in the 
contents other than the fixed values are the numeric key 
numbers 802, 902 and 904, the file number 804, the numeric 
key external character 806 and the guided interSection name 
906. 

0154 Here, the guided intersection name 906 uses the 
interSection name 1101 in the route guidance element 
records 1001, the numeric key numbers 802, 902, 904 use 
the numeric key number X in FIG. 12, and the file number 
804 uses the file number F in FIG. 12. 

0155) Further, the numeric key external character 806 
uses a corresponding numeric and external character 1302 
obtained by detecting the numeric key number X in FIG. 12 
from the numeric key number 1301 in the numeric key 
numeric and external character correspondence table. 

0156 For example, <A name="n1">1-&#63879; <A 
href="#n1" accesskey="1"> Maeharasakaue </A><BR> if 
the numeric key number X is 1, the file number F is 1, and 
the guided intersection name 906 is “Maeharasakaue,” or 

0157 <A name="n4">2-&#63882; <A href="#n4” 
accesskey="4"> Shiboguchi </A><BR> if the numeric key 
number X is 4, the file number F is 2, and the guided 
intersection name 906 is “shiboguchi.” 

0158 Next, in step 1207, the numeric key X route 
guidance information 602 in FIG. 6 is created and outputted 
using the route guidance element records 1001. It should be 
noted that the numeric key X route guidance information 
602 to be outputted here is designed to fit in the full-screen 
Size of the terminal including the numeric key X jump 
information 601. This process may be to judge what the 
terminal is like, or to perform Scaling of the display image 
to Suit the display Screen on the terminal Side. 
0159 FIG. 14 shows an example of route guidance 
information 1707 thus outputted and described in html, FIG. 
14 shows a Series of diagrams of display images to be 
displayed in FIG. 14 on the terminal 101 or 404, or the 
display means 404, and FIG. 16 shows display images on a 
Screen basis. It is assumed here that the display Screen size 
of the terminal is 8 characters acroSSX6 lines down (12 dots 
per character). 
0160. In FIG. 14, a file 1401 is outputted with the file 
number 1, while a file 1402 is outputted with the file number 
2. 

0.161 In FIG. 15, a display image 1501 is a strip display 
view of the file 1401, while a display image 1502 is a strip 
display view of the file 1402. 

0162 The reference numerals in FIG. 15 are as follows: 
0163 1501: A strip view of display images of the 
html file 1 

0164. 1502: A strip view of display images of the 
html file 2 
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0165) 1503: Ajump button from the html file 1 to the 
html file 2 

0166 1504: Ajump button from the html file 2 to the 
html file 1 

0167. In FIG. 16, display images 1601 to 1605 divided 
by Screen are display images per Screen of the file 1401, 
while display images 1606 to 1610 divided by screen are 
display images per screen of the file 1402. The contents of 
each view in FIG. 16 are as follows: 

0168 1601: A one-screen display image correspond 
ing to the numeric key 1 in the html file 1 

0169 1602: A one-screen display image correspond 
ing to the numeric key 2 in the html file 1 

0170 1603: A one-screen display image correspond 
ing to the numeric key 3 in the html file 1 

0171 1604: A one-screen display image correspond 
ing to the numeric key 4 in the html file 1 

0172 1605: A one-screen display image correspond 
ing to the numeric key 5 in the html file 1 

0173 1606: A one-screen display image correspond 
ing to the numeric key 1 in the html file 2 

0.174 1607: A one-screen display image correspond 
ing to the numeric key 2 in the html file 2 

0175 1608: A one-screen display image correspond 
ing to the numeric key 3 in the html file 2 

0176 1609: A one-screen display image correspond 
ing to the numeric key 4 in the html file 2 

0177) 1610: Aone-screen display image correspond 
ing to the numeric key 5 in the html file 2 

0178 When the terminal 101 or 404 receives the file 
1401, a press of the numeric key 1 causes the full-screen 
display of the display image 1601, a preSS of the numerickey 
2 causes the full-screen display of the display image 1502, 
..., and a press of the numeric key 5 causes the full-screen 
display of the display image 1605. Further, when the user 
moves the cursor to “Next' (display 1503) on the bottom 
most line in FIG. 15 and selects “Next,” the file 1402 as 
another file is sent out from the center device 104 or the main 
body 401 so that the full-screen display of the display image 
1606 will appear on the terminal 101 or 404, or the display 
means 402. 

0179 Thus, since the screens indicative of the courses of 
interSections as route guide points and the numeric key jump 
information are arranged in ascending numeric order and in 
proper guidance Sequence, the user can press the numeric 
keys on the terminal in numeric order from the numeric key 
1 to display the full Screen of an arrow image at a guide route 
point one after another, which helps the user to instanta 
neously recognize each point on the guide route. 
0180. As shown in FIG. 20, if an actual road is a road 
2001 in shape and the traveling direction to be guided is a 
direction 2002, the arrow image may be represented as a 
display example 2003 to indicate the difference in width 
between the roads. This makes it possible to guide the user 
with fewer errors. 
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0181 (Second Embodiment) 
0182. In the second embodiment of the present invention, 
the center device 104 or the main body 401 of the standalone 
System in the first embodiment is Such that the route guid 
ance information generating means 1705 generates a route 
overview file in which information indicative of an overview 
of the entire route is described and a passing interSection 
guidance file in which the names of passing interSections on 
the guide route are listed as text information as shown in 
FIG. 18, in addition to the file as shown in FIG. 14 in which 
the directions to travel at the interSections as the guide points 
are represented with arrows. Then the route guidance infor 
mation generating means 1705 sends out the files to the 
terminal 101 or 404, or the display means 402 So the files 
will be displayed thereon. 
0183 FIG. 19 shows the structure of a route guidance 
information group generated by the route guidance infor 
mation generating means 1705. In FIG. 19, a route overview 
file 1901 indicative of an overview of the entire route is 
composed of the number of files in an arrow guidance file 
group 1902, the total distance of the guide route, the toll, the 
number of arrow images, necessary time period, etc. The 
arrow guidance file group 1902 is composed of plural files, 
each of which indicates with an arrow the direction to travel 
at an interSection as a guide point. A passing interSection 
guidance file group 1903 is composed of a plurality of 
passing interSection guidance files, each of which represents 
the name of a passing interSection as text information. 
0184 FIG. 18 is a diagram continuously showing display 
images of the route guidance information group 1901 shown 
in FIG. 19. In FIG. 18, a strip view 1801 continuously 
shows display images of the route overview file 1901. Strip 
views 1802 and 1803, which are different files from each 
other, continuously show display images of the arrow guid 
ance files 1902, respectively. Strip views 1804, 1805 and 
1806, which are also different files, continuously show 
display images of the passing interSection guidance files 
1903. 

0185. The contents of each view in FIG. 18 are as 
follows: 

0186 1801: A strip view of display images of the 
route overview file (the first level) 

0187 1802: A strip view of display images of file 1 
of the arrow guidance files (the Second level) 

0188 1803: A strip view of display images of file 2 
of the arrow guidance files (the Second level) 

0189 1804: A strip view of display images of file 1 
of the passing intersection files (the third level) 

0190 1805: A strip view of display images of file 2 
of the passing intersection files (the third level) 

0191) 1806: Astrip view of display images of file 3 
of the passing intersection files (the third level) 

0192 Here, a display “file N” 1807 is to call a corre 
sponding arrow guidance file 1902. A display “Passing 
intersection n’ 1808 indicates the number of passing inter 
sections between arrows in the arrow guidance file 1902, and 
provides a hyperlink to a corresponding passing interSection 
guidance file 1903. A display “To route overview” 1809 is 
used to return from the arrow guidance file 1902 and the 
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passing intersection guidance file 1903 to the route overview 
file 1901, providing a hyperlink to the route overview file. 
Displays “Next''1810, 1811 are used to jump to another file 
among the files of the arrow guidance file group 1902 and 
among the files of the passing interSection guidance file 
group 1903, respectively, assigning the character String 
“Next to files each having the following file and the 
character String "Back” to files each having the preceding 
file. Both provide a hyperlink to jump to another file, 
respectively. A display “To arrow guidance'1812 is used to 
jump from the passing interSection guidance file group 1903 
to the arrow guidance file group 1902, providing a hyperlink 
on each passing interSection guidance file to a corresponding 
arrow guidance file 1902. A display 1813 represents with an 
arrow the direction to travel at an interSection accompanied 
with an arrow image on the arrow guidance file 1902. A 
display 1814 is located in a line next to an intersection 
accompanied with an arrow on the arrow guidance file 1902, 
representing a road name and distance to the next interSec 
tion accompanied with an arrow. 
0193 Description will be made next about the operation 
of the route guidance information generating means 1705 
according to the Second embodiment of the present inven 
tion. At first, it creates the arrow guidance files 1902 in a 
manner as shown in FIG. 12 without specifying a correct 
destination of a hyperlink to a corresponding file of the 
passing intersection guidance files 1903. At this time, the 
length of a file name to be given by the hyperlink is fixed So 
that the size of the output file in step 1205 will be prevented 
from changing due to a change in hyperlink destination. 
0194 Then the route guidance information generating 
means 1705 creates the passing interSection guidance files 
1903. The following describes portions different from those 
in first embodiment on the basis of the operation flow of 
FIG. 12. 

0.195 The passing intersection files 1903 are dependent 
on Splitting of the arrow guidance files 1902, and processed 
on a file basis for corresponding one of the arrow guidance 
files. Suppose that the number of route guidance element 
records 1001 corresponding to one arrow guidance file is 
large. In this case, if the size of the main file exceeds the 
specified value N or the numeric key number X exceeds 9 in 
step 1205, a plurality of arrow guidance files are created for 
one arrow guidance file. 
0196. For example, in FIG. 18, the passing intersection 
guidance file 1804 corresponds to the arrow guidance file 
1802, and the passing intersection guidance files 1805 and 
1806 correspond to the arrow guidance file 1803. 
0197) Then, in step 1206 of FIG. 12, the numeric key X 
jump information 601 is outputted to only the route guidance 
element records 1001 whose guidance availability flags 1107 
indicate the "presence” of the guidance information, 
together with the arrow 1813 representing a guide direction, 
and a road name and distance 1814 to a route guidance 
element record 1001 whose guidance availability flag 1107 
indicates the “presence” that follows the current “presence” 
flag. 
0198 To the other route guidance element records 1001 
with the “absence’ flag, each interSection name is outputted 
as the numeric key X route guidance information 602 in Step 
1207 without outputting the numeric key X jump informa 
tion 601. 
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0199 Further, in step 1203 of FIG. 12, a hyperlink to an 
arrow guidance file is outputted to the top of a corresponding 
passing interSection guidance file 1903. If the passing inter 
section file is the second or the files that follow, the hyper 
link 1811 to the immediately preceding passing interSection 
file is outputted. 
0200 Further, in step 1210, if unprocessed route guid 
ance element records 1001 remain, hyperlink information to 
the next passing intersection file 1903 is outputted. After 
completion of the processing for all the records, hyperlink 
information to the route overview file is outputted. 
0201 Referring next to FIG. 25, the operation of the 
terminal will be described. In FIG. 25, a continuous display 
Screen image 2501 continuously shows display Screen 
images of the arrow guidance files 1902, a continuous 
display Screen image 2503 continuously shows display 
Screen images of the passing interSection guidance files 
1903, and a one-screen display images 2502 respectively 
show the passing intersection guidance files 1903 on a 
Screen basis. The reference numerals in FIG. 25 are as 
follows: 

0202) 2501: A strip view of display images of the 
arrow guidance files 

0203 25011-25018: Jump buttons to correspondin p p 9. 
passing interSection guidance files. 

0204 2502: One-screen display image views of the 
passing interSection guidance files 

0205 2503: A strip view of display images of the 
passing interSection guidance files 

0206. 25031-25035: Positions to which the numeric 
keys on the passing interSection guidance files are to 
be jumped 

0207 Suppose in FIG. 25 that while the continuous 
display Screen image 2501 is being displayed, the user 
operates the terminal to move the cursor and Scroll the 
display to the position of the display Screen "Passing inter 
section'25011 and select it. In this case, since a hyperlink is 
set from the display screen “Passing intersection'25011 to 
the display position 25031 of the continuous display screen 
image 2503, the terminal displays the display screen 25021 
of the one-screen display images 2502. Suppose further that 
while the continuous display Screen image 2501 is being 
displayed, the user operates the terminal to move the cursor 
and Scroll the display to the position of the display Screen 
25015 and select it. In this case, since a hyperlink is set from 
the display screen 25015 to the display position 25035 of the 
continuous display Screen image 2503, the terminal displayS 
the display screen 25025 of the one-screen display images 
2502. 

0208 AS stated in the first embodiment, the terminal can 
instantaneously display each arrow image in response to a 
preSS of a numeric key during the display of the continuous 
display screen image 2501. This has an effect that the user 
can move the cursor to the display 25015 with less trouble. 
0209 When any one of the displays 25011 to 25015 is 
Selected, Since the terminal has already received the passing 
intersection guidance files 1903, presses of the numeric keys 
1 to 5 in this order on the terminal during the display of the 
continuous display Screen image 2503 can result in instan 
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taneous displays of corresponding positions on the continu 
ous display screen image 2503 from the display 25021 to the 
display 25025. 
0210 Thus a list of character strings of the passing 
interSections is displayed, which makes them possible for 
the user to confirm an on-site interSection name and a 
corresponding character String of the passing interSection 
guidance file during traveling and judge whether the user is 
traveling on the guide route. Further, the same numeric keys 
can be used commonly for the arrow guidance files and the 
passing interSection files, So that guide points can be dis 
played one after another, thus providing easy-to-understand 
guidance. In FIGS. 18 and 25 the display of the traveling 
direction and distance on the road to the next guide point are 
fixed on the right Side of the display Screen on which the 
traveling direction of the present guide point is represented 
with an arrow. However, they are not limited thereto, and 
may be located at the tip of the arrow on the display Screen 
on which the traveling direction is represented with the 
arrow, for example. 

0211 (Third Embodiment) 
0212. In the third embodiment of the present invention, 
the center device 104 or the main body 401 of the standalone 
System in the first embodiment is Such that the route guid 
ance information generating means 1705 generates a route 
guidance simplified map as shown in FIG. 21 and Sends out 
the same to the terminal 101 or 404, or the display means 
402 So that the simplified map will be displayed thereon. 
0213 FIG. 22 shows the structure of a route guidance 
information group generated by the route guidance infor 
mation means 1705. 

0214) In FIG.22, a route overview file 2201 indicative of 
an overview of the entire route is composed of information 
on the number of files in an arrow guidance file group 2203, 
the total distance of the guide route, the toll, the number of 
arrow images, necessary time period, etc. A route guidance 
Simplified map file group 2202 is composed of files repre 
Senting simplified maps of plural guide routes. 
0215. The arrow guidance file group 2203 is the same file 
group as that described in the first and Second embodiments, 
and a passing interSection guidance file group 2204 is the 
Same as that described in the Second embodiment. 

0216 FIG. 23 shows the structure of the route guidance 
simplified map files 2202. In FIG. 23, file number informa 
tion 2301 is composed of a character string indicative of how 
manieth file it is. Simplified map image information 2302 is 
composed of a character String indicative of an image file of 
a simplified map, and numeric key jump information 2303 
is composed of a character String indicative of a destination 
to which the display is jumped in response to a press of a 
corresponding numeric key. 

0217. As shown in FIG. 24, the structure of the numeric 
key jump information 2303 in FIG.23 includes plural pieces 
of numeric key X jump information 2401, Such as numeric 
key #1 jump information, numeric key #2 jump information, 

.., numeric key iL jump information, where L is the 
maximum value of the numeric keys corresponding to 
numeric and external characters used in the Simplified map. 
0218 FIG. 21 shows a display image of the route guid 
ance Simplified map file group 2202. 
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0219. In FIG. 21, a route guidance simplified map 2101 
is displayed as a simplified map to show the guide route, 
emphasizing the guide route. I-displayS 2102 are indicated 
by numeric and external characters and placed on the right 
Side of the traveling direction of the guide route to point out 
on the simplified map the positions of the locations where 
the information representing with arrows the directions to 
travel at the interSections exists in the arrow guidance file. 
0220 Description will be made next about the operation 
of the route guidance information generating means 1705 for 
generation of the route guidance Simplified maps according 
to the third embodiment. At first, the width and length of an 
image, together with the Size of its numeric and external 
character and distance 1102 to the next guide point, are 
calculated from the arrow information 1108 for route guid 
ance element records 1001 whose guidance availability flags 
1107 indicate the “presence” to judge whether all the route 
guidance element records 1001 fit in the full-screen size of 
the display screen. If they fit in the full-screen size of the 
display Screen, the length of each line Segment will be 
determined from the number of line Segments in the lateral 
and Vertical directions to create an image file. 
0221) If they do not fit in the size of the display screen, 
a plurality of route guidance simplified maps 2101 will be 
created. In this case, a plurality of guidance information files 
with arrow images shown in FIGS. 14, 15 and 16 are 
created, assigning a numeric key Starting from 1 to each 
piece of guidance information on a file basis. If the route 
guidance simplified maps 2101 are different from each other, 
corresponding passing intersection guidance files 2204 will 
also be different files. Further, if information on passing 
interSection names corresponding to one route guidance 
simplified map 2101 exceeds the set value of the output file, 
the route guidance Simplified map will be composed of 
further different files. 

0222 Referring next to FIG. 26, the operation of the 
terminal according to the third embodiment will be 
described. In FIG. 26, a simplified map 2601 is a strip view 
of display Screen images of the route guidance Simplified 
map files 2202, one-screen display simplified maps 2606 
show display images of the route guidance simplified map 
files 2202 on a screen basis, and I-displays 2604 indicate 
display positions that are in a one-to-one correspondence 
with the numeric keys. A continuous display image 2603 is 
a Strip view of display images of the arrow guidance files 
2203, and one-screen arrow guidance displays 2602 show 
display images of the arrow guidance file group 2203 on a 
screen basis. Position displays 26021 to 26035 indicate 
display positions that are in a one-to-one correspondence 
with the numeric keys on the arrow guidance file 2203, 
arrow displays 2605 represents, with arrows as character 
information, traveling directions at respective guide points 
on the route guidance Simplified map file 2202. Here, a 
hyperlink to each of the displays 2605 to a corresponding 
guidance file 2203 is placed. 

0223) The contents of each view in FIG. 26 are as 
follows: 

0224, 2601: A strip view of display images of the 
route guidance Simplified map files 

0225 2602: One-screen views of display images of 
the arrow guidance files 
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0226 2603: A strip view of display images of the 
arrow guidance files 

0227 2604: Positions of numeric key jump destina 
tions on the route guidance simplified map file 

0228 2605: Jump buttons to the arrow guidance file 
0229 2606: One-screen views of display images of 
the route guidance simplified map files 

0230 26031-26035: Positions of numeric key jump 
destinations on the route guidance Simplified map 
file 

0231 Suppose in FIG. 26 that the numeric key 1 is 
pressed on the terminal during the display of the Simplified 
map 2601. In this case, since the hyperlink to the display 
26041 is set, the display screen moves to the state of the 
display 26062 and the cursor moves to the position of the 
display 26041. Suppose further that the numeric key 0 is 
pressed. In this case, Since the hyperlink to the position of 
the display 26040 is placed, a simplified map that fits in the 
full size of one screen like the display 26061 is displayed. 
0232 Furthermore, if the numeric key 2 is pressed, since 
the hyperlink to the position of the display 26042 is placed, 
the display screen will move to the state of the display 26062 
and the cursor will move to the position of the display 
26041. 

0233. Thus the simplified map and the intersection names 
at the guide points on the simplified map can be displayed 
and confirmed one after another without the need to call 
another file. 

0234. Then, if the cursor located at the position of the 
display 26042 in response to the press of the numeric key 2 
on the terminal is one-clicked in the downward direction, 
and moved to the position of the display 26051 to select it, 
since the hyperlink from the display 26051 is placed to the 
position of the display 26031, the terminal will receive the 
continuous display image 2603 describing more detailed 
information to move the display screen to the display 26021. 
0235 From this condition, if the numeric key 5 is pressed 
from the numeric key 1, the display screen will be switched 
from the display 26021 to the display 26025. These are 
assigned the same numbers on the Simplified map 2601, 
which makes it easy for the terminal user to imagine the 
guide route. 
0236. Thus, the route overview is graphically displayed, 
which makes it easy for the user grasp the global position. 
From the numeric and external characters displayed on the 
route guidance Simplified map, the user can also know what 
numeric key is displayed in quick response to a press of a 
numeric key. Further, even if the guidance information is 
continued to the next file, Since the numeric keys are 
assigned on a file basis, the user can easily grasp the 
operation rule. 
0237 AS long as any of the arrow displays 2605 is 
pressed during the display of the simplified map 2601, the 
terminal can receive the continuous display image 2603 and 
move the display position to the position of the arrow 
guidance file corresponding to the pressed key number. 
Further, the number of key presses are just three, that is, the 
numeric key is once, the position below the cursor once, and 
the Selection key once. Suppose that the display positions are 
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in no correspondence with the numeric keys. For example, 
if the cursor is at the display 26041 and is to move to the 
display 26055, the position below the cursor needs to be 
pressed nine times. In contrast, the correlation with the 
numeric keys reduces the number of key presses to three. 
0238. The route guidance simplified map and the arrow 
route guidance file may be combined into the same file as 
shown in FIG. 27. In this case, the two files are combined 
into one file after the upper limit to the size of the route 
guidance Simplified map and the upper limit to the Size of the 
arrow guidance file are preset independently of each other to 
create both files respectively. 
0239 Further, if map extraction means is provided for 
extracting from the map Storage means 1706 map informa 
tion corresponding to the route guidance information out 
putted from the route guidance information generating 
means in FIG. 17 so that the map information will be sent 
out to the terminal together with the route guidance infor 
mation, more Sophisticated guidance will be possible. For 
example, if present position calculating means is provided in 
the terminal So that the present position of its own device 
will be calculated, the terminal can display corresponding 
route guidance information before a guide point. 
0240 Furthermore, if voice information created by cod 
ing guidance Voice is contained in the route guidance 
information while providing the terminal with means for 
Sounding the Voice information, the corresponding voice 
data can be Sounded before the guide point. 
0241 The route guidance element generating means 
1703 in FIG. 17 needs to be provided with a large-capacity 
RAM and a CPU capable of high-speed processing for 
reading all the map information corresponding to the route 
result 1702 from the map storage means 1706 to judge 
whether it comes close to a guide point. On the other hand, 
Since the route guidance information generating means has 
only to generate information from the route guidance ele 
ment 1704 as an output form the route guidance element 
generating means 1703, it can perform processing even with 
a small-capacity RAM and low-speed CPU compared to the 
route guidance element generating means 1703. Therefore, 
if the route guidance element is Sent out from the center and 
the route guidance information is created on the terminal 
Side, more Sophisticated guidance will be made possible, 
Such as to customize the Size of the display Screen on the 
terminal Side or make an image more visible, while keeping 
the price of the terminal low compared to Such a case that the 
terminal has all the functions. 

0242. In addition, the route guidance information 1707 
generated by the route guidance information generating 
means 1705 can be stored on a storage medium, which 
makes it possible to use user-friendly route guidance infor 
mation on various terminals. 

0243 (Fourth Embodiment) 
0244. As shown in FIG. 1, a communication-type navi 
gation System according to the fourth embodiment of the 
present invention is such that the center 104 transmits route 
information, obtained by Searching the map 106 connected 
thereto through the map 105 or the information network 103, 
to the communication terminal 101 (hereinafter called the 
terminal) from the gateway 102 connected through the 
information network 103 to show the user a route. The 
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terminal 101 operates according to a communication proto 
color an application language Suitable for use in a network. 
In other words, the terminal 101 is an Internet-ready portable 
telephone, Such as an i-mode portable telephone operable in 
compact HTML or HTML, or a WAP-ready mobile com 
munication terminal. The gateway 102 interconnects the 
terminal with the information network 103 Such as the 
Internet. The center 104, for example, is a WWW server, and 
is connected to the information network 103 to communicate 
with the terminal 101 and provide route search and route 
guidance Services. The user operates the communication 
terminal 101 so that the service will be available. The map 
105 is a database from which the center 104 searches for a 
route, retrieves a Search point and creates guidance data. It 
should be noted that the center 104 can also use the map 106 
placed in another location on the information network. 
0245. The operation of the communication-type naviga 
tion system configured such above will be described with 
reference to FIG. 2. At first, the user Sets a starting place and 
a destination in step 1. This process will be described with 
reference to FIG. 3. The user selects a setting mode from the 
Starting place Setting Screen transmitted from the center 104. 
ASSuming that Setting is started from an interSection, the 
user Selects “1” So that the interSection name entry Screen 
will be displayed. The user enters an interSection name to Set 
the Starting place. Then, when the user Sets the destination 
in a similar manner, the center 104 Searches a route and 
outputs a route guidance map So that the route guidance map 
will be displayed on the terminal. FIG. 4 shows this situa 
tion. 

0246. As mentioned above and according to the embodi 
ment of the present invention, the Starting place and the 
destination can be entered without any modification to the 
existing communication terminal. Since the map data are 
held on the center 104 side or on the Internet 103, the 
terminal 101 does not need to hold any map, which makes 
it possible to realize a simple navigation function without 
any modification to an existing low-range communication 
terminal. 

0247 Although the guidance screen is shown in FIG. 4, 
the plurality of interSection guidance Screens should be sent 
in the form of a file to reduce the number of accesses. 
However, since the terminal 101 has a limited reception 
capacity, the center needs to divide the file properly So that 
the size of a file will not exceed the capacity of the terminal. 
If the terminal sends its model name or reception capacity to 
the center, the center can divide the file properly regardless 
of whether or not the reception capacity is known. 

0248 (Fifth Embodiment) 
0249 Most of the presently popular Internet-ready por 
table telephones do not have a positioning function, which 
makes it difficult to realize practical navigation in any 
conventional manner. If the communication terminal 101 
does not have the positioning function, a special contrivance 
will be required for entries of the Starting place and the 
destination or the navigation method. Further, Since the 
navigation is to give driving instructions, it is desired that 
Screen operations should be as easy as possible. 

0250) If the starting place or the destination is not located 
on main roads, route guidance dependent on the interSection 
or road names will also be difficult. In addition, a mechanism 
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for letting the user know a correct direction (initial geo 
graphical orientation) to be headed at the start of the drive. 
0251 FIG. 28 shows the structure of guidance screens 
according to this embodiment of the present invention. It is 
desired that the center 104 should extract a starting place 
detailed map display 3501 and a destination detailed map 
display 3503 from the map data, and display them while 
emphasizing the route with a heavy line or in different color. 
The terminal obtains the displays before and after an arrow 
guidance display 3502. It should be noted that toll road 
Sections may be displayed in further different color. 
0252) The map display screens 3501 and 3503 may also 
be extracted at another center, rather than the center 104, for 
example, a known map providing WWW server. In this case, 
it can be realized as a hyperlink to Such a Site. 
0253) As stated above and according to the embodiment, 
even if the Starting place or the destination is away from the 
main roads, a map can be displayed at Such a place, So that 
the user can drive based on the detailed map 3501 until the 
user exits from a main road and the detailed map 3503 in the 
vicinity of the destination. If the map is displayed at Some 
midpoint on the route, the user may feel annoyed to view the 
map. Therefore, simple guidance to show only interSection 
or road names, turn directions at and distances to guide 
points is performed to facilitate the user convenience. 
0254 (Sixth Embodiment) 
0255 There is a case where input of a main point or 
points on the route is required during the route guidance in 
response to the needs of the user. For example, even if the 
user Starts from a main road, the initial direction may be 
uncertain. In Such a case, Some contrivance is desired So that 
the user can start driving in the correct direction. FIG. 29 
shows the position of the user's bearings relative to the 
position of the Sun as an example of an initial direction 
Screen. The center 104 calculates the direction of the Sun 
from the current time and the position of the terminal 101 to 
create it as an image as shown in FIG. 29. It is desired that 
another celestial body Such as the moon be displayed 
depending on the time of day. 
0256 FIG. 30 shows, as an example of another initial 
geographical orientation Screen, the relationship between the 
user's bearings and the direction of a landmark (tower), 
which will be possibly viewed from the location. When 
these directions are determined at the center and displayed, 
the user can get the correct initial geographical orientation 
even on a rainy day or at night. In other words, the center 
prerecords the landmark as a target object together with its 
coordinates. Then the center determines the direction of the 
landmark from the coordinates of the Starting point and the 
coordinates of the landmark to create FIG. 30. 

0257. It should be noted that the absolute orientation of 
the user's bearings can also be displayed as a numeric value 
to find the geographical orientation in conjunction with a 
compass. 

0258 (Seventh Embodiment) 
0259 An approach opposite to that of the preceding 
embodiment is also conceivable. In this case, the user 
informs the center of the geographical orientation So that the 
center will perform route Search and guidance based on the 
geographical orientation. When the user drives a car, there 
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are many cases where a change of direction requires time or 
traffic control forbids the user to change direction. It is 
therefore desired that Such cases should be considered in the 
process of route computation. To do this, a method may be 
considered in which the user informs the center of the 
absolute orientation when Setting the Starting place, but few 
users generally know the absolute orientation. 
0260 Suppose in FIG. 31 that the user is driving from an 
intersection “Umedabashi' toward another intersection 
"Higashikata-cho.” In this case, if the user Sets the Starting 
place when passing through the Higashikata-cho interSec 
tion, the user can enter both of the preceding interSection 
“Umedabashi' and the present intersection “Higashikata 
cho' to inform the center of the user's traveling direction. 

0261) Then the center extracts the two intersections from 
the map data to determine a link therebetween. Thus the link 
that fits in the direction in which the user is traveling can be 
Set as the Starting place. Since the route result thus Searched 
becomes a route that fits the direction in which the user is 
driving, more user-friendly guidance can be performed. 

0262 (Eighth Embodiment) 
0263. When the user sets an intersection for the starting 
place, a list of a plurality of possible interSections can be 
displayed so that the user will select one therefrom. Further, 
even when the user Sets the Starting place or destination from 
a telephone number, Zip code, address, facility name or 
latitude/longitude information, nearby interSections can be 
listed so that the user will select one therefrom. 

0264. In other words, when the user enters a true point, 
the center performs a Step of extracting the latitude and 
longitude of the point from the map data, a Step of extracting 
the names of interSections in the vicinity of the latitude and 
longitude, and a step of outputting a list of the interSections 
as a Selection Screen. Thus the interSection Selection list of 
FIG.33 is obtained. It is desired that information indicative 
of distances and directions from the real point be added to 
the interSection list. 

0265) Even when the destination is away from main roads 
or interSections, this method allows the user to Select an 
interSection, which makes it possible provide reliable guid 
ance information until the user reaches the interSection. 

0266 If the terminal 101 is capable of inputting Kanji or 
Chinese characters, the user can enter the interSection name 
in Kanji to retrieve it even when the readings of the 
interSection written in Kanji are unknown. The correct 
readings of the intersection “XXXX” illustrated in FIG. 3 are 
“maeharasakaue, but retrieval is possible even if the user 
does not known the correct readings. 

0267 (Ninth Embodiment) 
0268 An embodiment using a voice-entry scheme will be 
described with reference to FIGS. 34 and 35. In FIG. 34, a 
voice interface 3101 receives an input from voice commu 
nication means Such as a telephone. Voice recognition means 
3102 recognizes the voice inputted from the voice interface 
3101. A data interface 3103 is a data interface which 
performs data interchange with a network Such as the 
Internet. Control means 3104 is to output display data to the 
data interface 3103 on the basis of the recognition result 
from the voice recognition means 3102. 
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0269. The operation of the embodiment will be described 
with reference to FIG. 35. In step 1201, a voice channel is 
connected to the center to Start Voice input. The center that 
waits for connection in step 1206 responds with voice-entry 
prompt display data to the transmission of an incoming 
control signal from the voice interface 3101 to the control 
means 1304. Then, in step 1202, the display data is displayed 
on the terminal. The user starts talking in step 1203 to get the 
center to recognize the Voice through the Voice channel that 
was opened a little while ago. At the center, the Voice 
recognition means 3102 recognizes the Voice inputted from 
the voice interface 3101 to inform the control means 3104 of 
the recognition result. The control means 3104 creates a list 
of recognition candidates to output the same to the data 
interface 3103. The list of candidates thus outputted in step 
1208 is displayed in step 1204 on the terminal side. The user 
Selects on the terminal a correct one from the list of 
candidates (step 1205), and the selection result is confirmed 
on the center side (step 1209). 
0270. As stated above, concurrent use of the voice chan 
nel allows the terminal Side to Save the user time and trouble. 
Such a method that voice is converted to data on the terminal 
Side and Sent through a data network is also conceivable. 
0271 (Tenth Embodiment) 
0272 An embodiment using an external keyboard will be 
described with reference to FIG. 36 as another method of 
Simplifying input operations. A keyboard 4301 is connected 
to the terminal 101. 

0273. In the case of a large amount of input such as to 
enter an address or interSection name, the external keyboard 
4301 can be connected to the terminal 101, which makes 
possible Smooth input. 

0274 (Eleventh Embodiment) 
0275. The functions of the terminal 101 may be switched 
in response to the needs of the user. For example, the route 
map display is Switched to a corresponding interSection 
display. This embodiment will be described with reference 
to FIG. 37. A route diagram 3401 displays a route diagram 
in the form of a map or simplified map with numeric labels 
3402 attached at respective guide points. On the display, the 
driving route is emphasized. Then a hyperlink is placed 
between each of the numeric labels 3402 and corresponding 
interSection guidance. For example, when the user presses 
“1” during the display of the route diagram 3401, a corre 
sponding interSection guidance diagram 3403 is displayed. 
0276 The route overview is graphically displayed, which 
make it easy for the user to grasp the global position. 
Further, the numeric labels displayed on the map makes it 
easy to bring the route diagram into correspondence with the 
interSection guidance diagrams. 

0277 (Twelfth Embodiment) 
0278. There is a case where the user wants to tell another 
person the Searched route in addition to the case the user 
uses it for himself or herself. This is realized using a URL 
as shown in FIG. 38. In other words, the URL may contain 
the latitude and longitude of a Starting place, the latitude and 
longitude of a destination, a Search mode indicative of 
priority/nonpriority to charges and the like, and the version 
of a map. It is also desired that places located on the way to 
the destination be specifiable. 
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0279 If the access is to the same site, the use of above 
mentioned URL can output a reproducible route, which 
makes it possible to exchange route information using 
text-based media Such as e-mail. 

0280 (Thirteenth Embodiment) 
0281. The search operation can be devised to realize a 
further convenient communication-type navigation System. 
0282. A re-search function will be described with refer 
ence to FIGS. 39 and 40. Suppose that the present place of 
the user is at a position 3602 on an original route 3601. In 
this case, if so-called dynamic route Search is available at the 
center, re-search from the present place can be performed 
there to calculate a new route 3603. 

0283) If the terminal 101 has no positioning function, the 
present place is based on a Self-return System. AS shown in 
FIG. 40, a re-search button is provided on each guidance 
Screen, which makes possible re-search from that point as 
the Starting point. 
0284 As an application, the re-search function is applied 
to a long-distance route. As shown in FIG. 41, if the route 
is a long route on which there are many guide points, 
guidance is displayed halfway (guide points A to H), and a 
re-search button 1901 is provided at the end of the guidance 
display. When the user presses the button, the following 
guide points H to O are displayed. In this case, if a 
non-communicable Zone is known beforehand as shown in 
FIG. 43, since re-search is impossible in this Zone, it will be 
desirable to move forth re-search timing So that re-search 
will not occur in the non-communicable Zone. 

0285 (Fourteenth Embodiment) 
0286. When guidance dependent on the intersection or 
road names is performed, an error in the guidance tends to 
occur relatively at a nameless interSection or on a nameless 
road. To avoid this, the cost accompanied by right and left 
turns may be set more heavily for route search. Further, the 
turn cost at a nameless intersection can be weighted (where 
the turn cost is a parameter indicative of the degree of 
difficulty of a turn, and Since a heavier (larger) degree means 
a more difficult turn, the turn cost is to reduce the guidance 
of intersections with heavy turn costs as less as possible) to 
avoid misleading guidance. 

0287. This situation is shown in FIG. 44. FIG. 44 is a 
map of an imaginary area, showing necessary time period of 
each road and a cost accompanied by each turn. Suppose that 
the user drives from a user's car position 4101 toward a 
destination 4102. Suppose further that intersections A 4103 
to C 4105 have their names and intersections a 4106 to d 
4109 are nameless. In this case, the shortest route is a route 
to pass through the interSections a to d, but Such a route to 
pass through the nameless interSections is not favorable. 
Another route to pass through the interSections. A to C, 
though a detour, is a more easy-to-understand route. 

0288 FIG. 45 shows results of cost calculation for the 
devious, easy-to-understand route (route 1), and FIG. 46 
shows results of cost calculation for the short-distance, 
difficult-to-understand route (route 2). Here, the turn cost of 
the named interSections Ato C is Set to 20S each, and the turn 
cost of the nameless interSections a to d is Set to 100S each. 
For the route 1, the total distance cost is 170s and the total 
turn cost is 60s. For the route 2, the total distance cost is 80s 



US 2003/0078729 A1 

and the total turn cost is 400s. A comparison between both 
total costs shows that the route 1 is to be selected. 

0289. As shown in FIG. 47, it is desired that preferences 
to Search be Selectable according to the user model. For 
example, priority is assigned to time for busineSS use, that is, 
all the turn costs are made uniform. On the other hand, 
priority is assigned to understandability for daily use. In this 
case, weights put on the turn costs are changed according to 
the mode Selected, Such as to put a weight on the turn cost 
of nameless interSections, thereby characterizing a calcu 
lated route. 

0290 AS stated above, there can be provided a commu 
nication-type navigation System which Searches for an easy 
to-understand route to avoid making right and left turns at 
nameless, difficult-to-guide interSections. 

0291 (Fifteenth Embodiment) 
0292) If the communication terminal 101 has a function 
of downloading and executing a program in addition to the 
data display and input/output functions, for example, if it is 
a JAVA applet-ready terminal, the following contrivance is 
possible. 

0293 FIG. 48 shows an applet 4501 for displaying 
interSection guidance diagrams. The applet can Show an 
arrow 4502, a distance display 4503 indicative of distance to 
an interSection, an interSection name display 4504 and a goal 
display 4504 indicative of distance to a destination. The 
applet 4501 is mounted as a kind of program and once 
downloaded to the terminal 101 through communication 
means. After that, the applet stays executable on the terminal 
101 until it is abandoned. 

0294 The operation will be described with reference to 
FIGS. 49 and 50. The applet 4501 has already been down 
loaded in the terminal 101 shown in FIG. 49. When receiv 
ing a guidance message 4601, the applet program operates 
to display a proper arrow. FIG. 50 shows an example of the 
guidance message. The guidance message briefly describes 
information necessary to construct a guidance Screen. 
0295) The above-mentioned operation enables a guidance 
screen to be constructed on the terminal 101 merely through 
communication of a brief guidance message without trans 
mission of a guidance Screen image for each interSection, 
which makes it possible to reduce traffic flows. Further, 
Since the conception of page and file breaks is not required, 
SeamleSS jumping becomes possible to any interSection 
guidance image Screen before and after the Screen currently 
displayed. 

0296 (Sixteenth Embodiment) 
0297 As shown in FIG. 51, a configuration which pro 
vides the terminal 101 with positioning means 2801 Such as 
a GPS receiver is considered. Such a configuration enables 
a grasp of a real-time location, which makes it possible to 
navigate a car in consideration of its actual position. 

0298 FIG. 52 shows route information sent from the 
center to the terminal 101. Shown in FIG. 52 are data with 
Space coordinates of an actual route, rather than a mere 
Screen of an enlarged view of interSections. It is assumed 
that the car moves from a car position 2901 to an intersection 
2902 to be guided. In this case, a guide Zone 2903 is set 
upstream from the guide point 2902. 
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0299. When the terminal 101 enters the guide Zone 2903, 
its backlight is automatically turned on or a tone is auto 
matically rung, which makes it possible to instruct guidance 
to the driver for the time necessary. In addition, it can 
minimize battery drain. 
0300. The voice may be a predefined melody, voice data 
or voice data downloaded from the center. It may also be 
Voice data for reading the interSection name. 
0301 Although the route information for all the steps on 
the route may be sent as shown in FIG. 54, a method of 
Sending route information that focuses only on the vicinity 
of the guide points without Sending data on unnecessary 
Sections on the way (Sections in which the car just go along 
the road, and straight Sections of the road) is also consid 
erable to reduce the amount of communication. 

0302 Further, another method of sending route informa 
tion with even Surrounding roads added thereto can be 
devised, So that, in the event the car has gone off course, the 
off-course can be easily detected. 
0303 Miscourse traps 3001 shown in FIG. 53 are sent as 
road information representing roads to travel when the car 
goes off course. When the terminal Side runs on an incorrect 
road, map matching with the miscourse trap is performed, 
thereby easily detecting the off-course. If there is no mis 
course trap, it is more difficult to determine whether a 
positioning error occurs or the car has gone off course. In 
contrast, this method allows the terminal to detect off-course 
on the Spot and hence urge the driver to take a course of 
action toward recovery. 

0304. In response to the detection of off-course, auto 
matic Search for a way to the original route or a new route 
to reach the destination is also possible. 

0305) Further, as shown in FIG. 39, an automatic route 
re-Search when a traffic jam has occurred on the original 
route is considerable. Suppose that the terminal does not 
perform monitoring. In this case, a route Searched at the 
center for each terminal can be Stored in a fixed period of 
time So that when an event Such as a traffic jam or accident 
has occurred on the route, the center will send a warning 
mail to the terminal 101 concerned, search for a new route 
and urge to the user to Switch the current route to the new 
rOute. 

0306 Thus the user can get a notice from the center 
without the need to worry about occurrence of a traffic jam 
on the route. Further, a method of temporarily Store, on a 
link basis, terminals or users which the center has guided to 
links as part of routes can be devised So that when an event 
has occurred on a link, the center can easily inform the 
terminal concerned of the event, which makes possible a 
quick notice. 

0307 Further, as shown in FIG. 56, a method of antici 
pating off-course from the original route to pre-calculate 
routes to return to the original route is considerable. In this 
case, the pre-calculated routes are Sent together with the 
original route. In FIG. 56, when a car has deviated from an 
original route 3301, the driver returns to the original route 
3301 via a return route 3302. If the car position deviates 
from the original route, Since the car gets on the return route 
3302, the driver can return to the original route through 
continued guidance of the return route. In this case, the 
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operation is not re-search, and the driver does not need to 
communicate with the center. 

0308 (Seventeenth Embodiment) 
0309 FIG.55 shows an embodiment of an information 
gathering System at the center. Each of commercial sponsors 
3201 provides store information 3204 composed of various 
pieces of information Such as a Store name, a telephone 
number, a logotype and location information. The center 
3202 stores these information on a map 3203. 
0310. When providing route information to the terminal 
101, the center can Send Store information Superimposed on 
the route information, thus obtaining route information 
3205. The store information thus displayed or conducted on 
the terminal 101 can be effective media of store advertising, 
which makes it possible for the center to charge the com 
mercial Sponsors for the advertisement fees. Further, the 
center can count the number of times the Store information 
is displayed or conducted on a Store basis to charge each 
commercial sponsor for the advertisement fee according to 
the counted number. 

0311) 
0312. As described above, the center transmits route 
information divided into pieces of information each of 
which has a size equal to or less than the reception capacity 
of the communication terminal, which can obtain Such an 
effect that a communication-type navigation System for 
showing an initial geographical orientation or route can be 
realized on a communication terminal having a Small display 
Screen and a low capacity. Further, according to the present 
invention, a Screen layout or hyperlink can be contrived to 
provide an outstanding route guidance information generat 
ing device and method capable of interpreting the contents 
of a display in a quick response time, and a storage medium 
on which the route guidance information is Stored even in a 
case where the terminal has a hardware configuration with a 
Small display Screen and underperforming CPU and memory 
which can only perform simple control processing. 

Industrial Applicability 

1. An information generating device comprising at least 
display means and character or Symbol input means, which 
is used in an information generating System for generating a 
receive unit file for transmission or communication to rep 
resent information created using a hyperlink, wherein dis 
play positions of plural pieces of information in the same file 
are brought into one-to-one correspondence with numeric 
keys, and into correspondence with one another through 
hyperlinks, and the correspondences do not accompany 
calling of another file. 

2. An information generating device comprising at least 
display means and character or Symbol input means, which 
is used in an information generating System for generating a 
receive unit file for transmission or communication to rep 
resent information created using a hyperlink, wherein infor 
mation is created for bringing display positions of plural 
pieces of ordered information into one-to-one correspon 
dence with numeric keys in ascending numeric order. 

3. The information generating device according to claim 
2, wherein pieces of the receive unit file in the Same file are 
brought into correspondence with one another through 
hyperlinks not accompanied by calling of another file. 

4. An information generating device comprising at least 
display means and character or Symbol input means, which 
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is used in an information generating System for generating a 
receive unit file for transmission or communication to rep 
resent information created using a hyperlink, wherein plural 
pieces of ordered information are divided into files accord 
ing to the file size or number of numeric keys, the divided 
plural files are brought into one another through hyperlinks, 
and display positions of the plural pieces of information with 
Sequence numbers in each file are brought into one-to-one 
correspondence with the numeric keys in ascending numeric 
order through hyperlinkS. 

5. An information generating device comprising at least 
display means and character or Symbol input means, which 
is used in an information generating System for generating a 
receive unit file for transmission or communication to rep 
resent information created using a hyperlink, wherein dis 
play positions of plural pieces of information in the same 
file, each piece being capable of fitting in one-screen display 
Space of Said display means, are brought into one-to-one 
correspondence with numeric keys, and into correspondence 
with one another through hyperlinks not accompanied by 
calling of another file. 

6. An information generating device comprising at least 
display means and character or Symbol input means, which 
is used in an information generating System for generating a 
receive unit file for transmission or communication to rep 
resent information created using a hyperlink, wherein dis 
play positions of plural pieces of ordered information in the 
Same file are brought into one-to-one correspondence with 
numeric keys through hyperlinks not accompanied by call 
ing of another file, each piece of ordered information being 
capable of fitting in one-Screen display Space of Said display 
CS. 

7. A route guidance information generating device com 
prising: display means; map storage means Storing a road 
network, input means for entering plural points, Search 
means for taking in from Said input means information 
obtained from Said map Storage means to calculate a route 
between plural points, route guidance element generating 
means for generating route guidance elements for route 
guidance on the basis of the route result calculated by Said 
Search means, and route guidance information generating 
means for generating route guidance information on the 
basis of the route guidance elements generated by Said route 
guidance element generating means, wherein Said route 
guidance information generating means generates route 
guidance information at plural guide points on the route 
between plural points as plural pieces of ordered information 
or information capable of fitting in one-screen display Space 
of Said display means. 

8. The route guidance information generating device 
according to claim 7, wherein the route guidance informa 
tion contains at least distance on each road to the next guide 
point. 

9. The route guidance information generating means 
according to claim 7, wherein the route guidance informa 
tion contains at least interSection names. 

10. The route guidance information generating device 
according to claim 7, wherein the plural guide points include 
named interSections located at the nearest Side of corre 
sponding nameless interSections along the traveling direc 
tion as well as locations at which geographical orientations 
change to a considerable extent before and after interSec 
tions, Ybranches and locations at which road types change. 
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11. The route guidance information generating device 
according to claim 7, wherein the route guidance informa 
tion contains at least display information images, which 
represent with arrows traveling directions at interSections of 
roads. 

12. The route guidance information generating device 
according to claim 7, wherein the route guidance informa 
tion contains at least display information images, which 
represent with arrows directions indicative of crossing con 
ditions at interSections of roads and traveling directions at 
the interSections of roads. 

13. The route guidance information generating device 
according to claim 7, wherein the route guidance informa 
tion contains at least display information images, which 
represent with arrows directions indicative of crossing con 
ditions at interSections of roads, widths of the roads and 
traveling directions at the interSections of the roads. 

14. The route guidance information generating device 
according to claim 7, wherein the route guidance informa 
tion contains at least display information imageS which 
represent with arrows traveling directions at interSections of 
roads, and distance on each road to the next guide point, the 
distance being located at the tip of each arrow of the display 
information images that represent with the arrows the trav 
eling directions. 

15. The route guidance information generating device 
according to claim 7, wherein the route guidance informa 
tion contains at least display information imageS which 
represent break lines between the guide points. 

16. The route guidance information generating device 
according to claim 7, wherein the route guidance informa 
tion contains at least any of character, image or voice 
information, or a combination of these pieces of informa 
tion. 

17. The route guidance information generating device 
according to claim 7, wherein display positions of interSec 
tion names at the guide points in the route guidance infor 
mation, composed of a plurality of names of interSections to 
pass through on the route between plural points, are brought 
into one-to-one correspondence with numeric key in ascend 
ing numeric order through hyperlinkS. 

18. The route guidance information generating device 
according to claim 17, wherein a route guidance Simplified 
map represented by images, the map Schematically Synthe 
sizing driving directions of the interSections at the plural 
guide points in one file, brought into one-to-one correspon 
dence with the numeric keys, corresponding numerals are 
put in positions corresponding to the guide points on the 
route guidance Simplified map, and the display positions are 
brought into one-to-one correspondence with the numeric 
keys in ascending numeric order, and into correspondence 
with one another thorough hyperlinkS. 

19. The route guidance information generating device 
according to claim 7, wherein the positions at which corre 
sponding numerals are represented on the route guidance 
Simplified map are Standardized on either the right or left 
Side of the traveling directions. 

20. The route guidance information generating device 
according to claim 7, wherein information is created for 
representing the route guidance information in plural levels 
of hierarchy and associating the plural levels of the guidance 
information with one another through a hyperlink on a guide 
point basis. 
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21. The route guidance information generating device 
according to claim 20, wherein the route guidance informa 
tion represented in the plural levels of hierarchy is divided 
into files dependently on the division of the next-higher level 
of hierarchy. 

22. A route guidance information providing center device 
comprising: map Storage means for Storing a road network; 
Search means for Searching information obtained from Said 
map Storage means to calculate a route; route guidance 
information generating means for generating route guidance 
information for route guidance on the basis of the route 
calculated by Said Search means, reception means for receiv 
ing input from Said route guidance information generating 
means and input from the outside; and transmission means 
for transmission to the outside, wherein the input from the 
outside is received and the route guidance information 
generated is Sent out to the outside. 

23. The route guidance information providing center 
device according to claim 22, wherein map information is 
called from Said map Storage means to Send out map 
information corresponding to the route guidance informa 
tion together with the route guidance information. 

24. A navigation device including at least input means for 
entering plural points and present position calculating means 
for calculating a present position, the navigation device 
comprising communication means for receiving route guid 
ance information and map information Sent out from a route 
guidance providing center device, which includes map Stor 
age means for Sending out plural pieces of point information 
from Said input means and Storing a road network, Search 
means for calculating a route on the basis of information 
obtained from Said map Storage means, route guidance 
information generating means for generating route guidance 
information for route guidance on the basis of the route 
calculated by Said Search means, reception means for receiv 
ing the route guidance information and input from the 
outside, and transmission means for transmission to the 
outside, Such that the input from the outside is received and 
the route guidance information generated is sent out to the 
outside, wherein a display Screen is displayed or voice 
guidance is performed through a hyperlink according to the 
present position information. 

25. A navigation device including at least input means for 
entering plural points, present position calculating means for 
calculating a present position and route guidance informa 
tion generating means, the navigation device comprising 
communication means for receiving route guidance ele 
ments and map information Sent out from a route guidance 
providing center device, which includes map Storage means 
for Sending out plural pieces of point information from Said 
input means and Storing a road network, Search means for 
calculating a route on the basis of information obtained from 
Said map Storage means, route guidance element generating 
means for generating route guidance elements for route 
guidance on the basis of the route calculated by Said Search 
means, reception means for receiving the route guidance 
elements and input from the outside, and transmission 
means for transmission to the outside, Such that the input 
from the outside is received and the route guidance elements 
generated are Sent out to the outside, wherein a display 
Screen is displayed or voice guidance is performed through 
a hyperlink according to the present position information. 

26. A navigation device comprising: at least map Storage 
means for Storing a road network, input means for entering 
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plural points, Search means for calculating a route between 
the plural points inputted by Said input means, route guid 
ance element generating means for generating route guid 
ance elements for route guidance on the basis of the route 
result calculated by Said Search means, route guidance 
information generating means for generating route guidance 
information on the basis of the route guidance elements 
generated by Said route guidance element generating means, 
and present position calculating means for calculating the 
present position of its own device, wherein a display Screen 
is displayed or voice guidance is performed through a 
hyperlink according the present position information on the 
basis of the route guidance information generated. 

27. An information generating method comprising: a 
route Searching Step of Setting a starting place and a desti 
nation, inputting through input means information obtained 
from map Storage means, and calculating a route between 
plural points, a step of generating route guidance elements 
for route guidance on the basis of the route result calculated 
in Said route Searching Step; a step of generating route 
guidance information at plural guide points on the route 
between the plural points on the basis of the route guidance 
elements generated; and a step of displaying through display 
means the route guidance information generated, wherein 
display positions of plural pieces of route guidance infor 
mation in the same file are brought into one-to-one corre 
spondence with numeric keys So that the route guidance 
information will be serially displayed, and into correspon 
dence with one another through hyperlinks not accompanied 
by calling of another file. 

28. A storage medium for Storing the route guidance 
information generated by any of Said devices according to 
any one of claims 1 through 26. 

29. A communication-type navigation System for trans 
mitting route guidance information Searched at a center to a 
communication terminal to guide a user to a route, wherein 
Said center divides the route guidance information into 
plural pieces each of which has a size equal to or less than 
the reception capacity of Said communication terminal to 
transmit the divided information. 

30. The communication-type navigation System according 
to claim 29, wherein the route guidance information is 
represented according to a communication protocol or in an 
application language Suitable for use in a network provided 
by Said communication terminal. 

31. The communication-type navigation System according 
to claim 30, wherein the application language Suitable for 
use in the network is compact hypertext markup language. 

32. The communication-type navigation System according 
to claim 30, wherein the application language Suitable for 
use in the network is hypertext markup language. 

33. The communication-type navigation System according 
to claim 30, wherein the communication protocol Suitable 
for use in the network is a wireleSS application protocol. 

34. The communication-type navigation System according 
to claim 29, wherein an initial geographical orientation of 
Said communication terminal is displayed. 

35. The communication-type navigation System according 
to claim 34, wherein the initial geographical orientation is 
displayed in relation to the position of a celestial body. 

36. The communication-type navigation System according 
to claim 34, wherein the initial geographical orientation is 
displayed in relation to the position of a Surrounding land 
mark or landmarkS. 
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37. The communication-type navigation System according 
to claim 29, wherein main points of the route are inputted. 

38. The communication-type navigation System according 
to claim 37, wherein the Starting place is Set by inputting the 
first interSection and the next interSection. 

39. The communication-type navigation System according 
to claim 37, wherein guidance elements located close to a 
real destination are listed So that one element will be Selected 
and inputted therefrom. 

40. The communication-type navigation System according 
to claim 37, wherein input is done by voice. 

41. The communication-type navigation System according 
to claim 37, wherein input is done on an external keyboard 
connected to Said communication terminal. 

42. The communication-type navigation System according 
to claim 29, wherein a turn cost at nameless interSections is 
weighted. 

43. The communication-type navigation System according 
to claim 29, wherein function select buttons are provided. 

44. The communication-type navigation System according 
to claim 43, wherein labels are attached to guide points on 
a route overview and a button indicated by a corresponding 
one of the labels is entered to shift the current Screen to a 
guidance detailed Screen. 

45. The communication-type navigation System according 
to claim 43, wherein a re-search button is provided at Some 
midpoint on the route guidance. 

46. The communication-type navigation System according 
to claim 43, wherein a long-distance route is divided and 
Searched, and a button to Search for a continued part is 
provided at the end of each divided piece. 

47. The communication-type navigation System according 
to claim 43, wherein a button to determine whether priority 
is assigned to understandability of the route or reduction of 
hours of the travel. 

48. The communication-type navigation System according 
to claim 29, wherein a guidance program which describes 
the route guidance information is downloadable to Said 
communication terminal. 

49. The communication-type navigation System according 
to claim 48, wherein an execution result of the guidance 
program downloaded is divided and displayed in a display 
area on Said communication terminal. 

50. The communication-type navigation System according 
to claim 43, wherein a user is informed of changes in the 
route guidance information. 

51. The communication-type navigation System according 
to claim 50, wherein when a change in distance to a turn 
direction arrow display or interSection or to the destination 
occurs, the distance is displayed. 

52. The communication-type navigation System according 
to claim 50, wherein when the user approaches a guide point, 
the Volume or tone color of a beep is changed. 

53. The communication-type navigation System according 
to claim 50, wherein when the user approaches a guide point, 
Said communication terminal turns its backlight on. 

54. The communication-type navigation System according 
to claim 50, wherein when an event has occurred, Said center 
informs Said communication terminal of the event. 

55. The communication-type navigation System according 
to claim 50, wherein when the user deviates from the 
Suggested route, re-search is activated. 

56. The communication-type navigation System according 
to claim 50, wherein when the user deviates from the 
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Suggested route, information on Surrounding roads to pass 
through is transmitted to Said communication terminal 
together with the Suggested route. 

57. The communication-type navigation System according 
to claim 50, wherein routes including return routes to the 
original route are pre-calculated and Sent to Said communi 
cation terminal beforehand. 

58. The communication-type navigation System according 
to claim 29, wherein advertisements are displayed or con 
ducted. 

59. The communication-type navigation System according 
to claim 30, wherein information on facilities of commercial 
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Sponsors are made viewable on the map So that Said center 
will extract and display or conduct the facility information 
in the neighborhood of the route. 

60. The communication-type navigation System according 
to claim 59, wherein the commercial Sponsors are charged. 

61. The communication-type navigation System according 
to claim 60, wherein each of the commercial sponsors is 
charged according to the number of times the advertisement 
concerned is displayed or conducted. 


