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(57) Provided are a path selection assistance device, a path selection assistance method, and a computer program,
for displaying, in a recognizable manner, paths that a user can select from a current position to a destination to enable
the user to select a path, by which the user can reliably reach the destination, according to the user’s values. Information
indicating the paths that the user can select is displayed. Position information on the current position of the user and the
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surrounded by paths that the user can travel is acquired. Blocks existing between the current position of the user and
the current position(s) of one or more targets are extracted and the display mode of the blocks thus extracted is updated
to display them.
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Description

Technical Field

[0001] The present invention relates to a path selection
assistance device, a path selection assistance method,
and a computer program that can display paths that a
user can select from a current position to a destination.

Background Art

[0002] In Japan, car navigation systems are widely dis-
tributed. Many navigation systems, which are not only
for cars, have been developed that select and display
the optimal path from a current position to a destination.
However, there are surprisingly few navigation systems
that give the user the freedom to choose a path.
[0003] For example, Patent Document 1 discloses a
position information providing system that generates and
displays, as ambiguous position information, a polygon
region that indicates a block (a region surrounded by
roads, a city block) including the current position so as
to display the current position ambiguously when display-
ing the position. In Patent Document 1, as compared to
the case of displaying the current position with a dot on
a map, the position information of the current position of
the owner of a terminal device can be displayed using
ambiguous position information that covers a certain
range, so that the owner of the terminal device is provided
with many selectable paths within a certain range.
[0004] Furthermore, Patent Document 2 discloses an
area entering/exiting information notifying system in
which when setting an area where a person to be deter-
mined is present, an arbitrary region can be registered
as the area using a polygon in addition to a circle and a
polygonal shape. Patent Document 2 is characterized in
that when entering into/exiting from the region registered
as the area is confirmed, the display mode of said region
is changed to display it. That is, since the current position
of the person to be determined can be grasped on an
area basis, which path to select and travel is left to be
determined by the person to be determined.

Prior Art Documents

Patent Documents

[0005]

[Patent Document 1] JP2014-079010A
[Patent Document 2] JP4911478B

Disclosure of Invention

Problem to be Solved by the Invention

[0006] In a conventional navigation system in which
the system calculates the optimal path to display it, there

are the following problems particularly in the case of mov-
ing slowly by foot. That is, the slower the moving speed,
the more the number of options of the path such as alleys,
main streets, and directions increases relatively, result-
ing in a tendency to make a mistake in selecting the path.
Furthermore, even when the selection of the path is found
to be wrong, there are an increasing number of new op-
tions at the time and therefore, it is difficult to return to
the path intended at the beginning, which has been a
problem.
[0007] In addition, in Patent Document 1, the position
information of the current position of the owner of the
terminal device is merely displayed using ambiguous po-
sition information. Therefore, for example, although the
current position information of the owner of the terminal
device can be acquired, the polygon regions indicating
all the blocks up to the destination cannot be displayed
as ambiguous position information, and it is not neces-
sarily guaranteed that the path selected to the destination
is the path which the owner of the terminal device is con-
vinced to select, which has been a problem. Also, when
the destination is distant, the paths themselves that can
be selected to the destination are not displayed in the
first place. Therefore, there is a problem that there is no
guarantee of reaching the destination no matter which
path is selected.
[0008] Furthermore, in Patent Document 2, when entry
into a region registered as the area is detected, only the
display mode of said region is changed and the candi-
dates for the path to be selected to the destination are
not displayed. Therefore, similarly to the Patent Docu-
ment 1, when the destination is distant, the paths them-
selves that can be selected to the destination are not
displayed in the first place. Accordingly, there is a prob-
lem that there is no guarantee of reaching the destination
no matter which path is selected.
[0009] The present invention was made with such cir-
cumstances in mind and it is an object of the present
invention to provide a path selection assistance device,
a path selection assistance method, and a computer pro-
gram that can display, in a recognizable manner, the
paths that a user can select from a current position to a
destination to enable the user to select a path, by which
the user can reliably reach the destination, according to
the user’s values.

Means for Solving Problem

[0010] In order to achieve the object described above,
a path selection assistance device according to a first
aspect of the invention is a path selection assistance de-
vice for displaying information indicating paths that a user
can select and is characterized by including a position
information acquisition means for acquiring position in-
formation on a current position of a user and a current
position(s) of one or more targets, a block information
acquisition means for acquiring position information of a
block which is a closed region surrounded by paths that
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the user can travel, a block extraction means for extract-
ing a block existing between the current position of the
user and the current position(s) of one or more targets,
and a block display update means for updating the dis-
play mode of the block thus extracted to display it.
[0011] A path selection assistance device according
to a second aspect of the invention is characterized in
that in the first aspect of the invention, the block extraction
means includes a straight line generation means for gen-
erating a straight line connecting the current position of
the user and the current position(s) of the one or more
targets and an intersecting block extraction means for
extracting a block intersecting the straight line thus gen-
erated.
[0012] A path selection assistance device according
to a third aspect of the invention is characterized in that
in the first or second aspect of the invention, the position
information acquisition means acquires boundary coor-
dinate values of a region having a predetermined area
as the position information on the current position of the
target.
[0013] A path selection assistance device according
to a fourth aspect of the invention is characterized in that
in any one of the first to third aspect of the inventions,
the block information acquisition means downloads block
position information stored on an external computer.
[0014] A path selection assistance device according
to a fifth aspect of the invention is characterized by, in
any one of the first to fourth aspect of the inventions,
superimposing map information and the extracted block
to display them.
[0015] Furthermore, a path selection assistance de-
vice according to a sixth aspect of the invention is char-
acterized by, in any one of the first to fifth aspect of the
inventions, including a message input/output area in a
screen where the extracted block is displayed and a mes-
sage exchange means for exchanging messages among
a plurality of users.
[0016] A path selection assistance device according
to a seventh aspect of the invention is characterized in
that in any one of the first to sixth aspect of the inventions,
the target can move.
[0017] Next, in order to achieve the object described
above, a path selection assistance method according to
an eighth aspect of the invention is a path selection as-
sistance method that can be executed with a path selec-
tion assistance device for displaying information indicat-
ing paths that a user can select, the path selection as-
sistance device including a step of acquiring position in-
formation on a current position of a user and an current
position(s) of one or more targets, a step of acquiring
position information of a block which is a closed region
surrounded by paths that the user can travel, a step of
extracting a block existing between the current position
of the user and the current position(s) of the one or more
targets, and a step of updating the display mode of the
block thus extracted to display it.
[0018] A path selection assistance method according

to a ninth aspect of the invention is characterized in that
in the eighth aspect of the invention, the path selection
assistance device includes a step of generating a straight
line connecting the current position of the user and the
current position(s) of the one or more targets and a step
of extracting a block intersecting the straight line thus
generated.
[0019] A path selection assistance method according
to a tenth aspect of the invention is characterized in that
in the eighth or ninth aspect of the invention, the path
selection assistance device acquires boundary coordi-
nate values of a region having a predetermined area as
the position information on the current position of the tar-
get.
[0020] A path selection assistance method according
to an eleventh aspect of the invention is characterized in
that in any one of the eighth to tenth aspect of the inven-
tions, the path selection assistance device downloads
block position information stored on an external compu-
ter.
[0021] A path selection assistance method according
to a twelfth aspect of the invention is characterized in that
in any one of the eighth to eleventh aspect of the inven-
tions, the path selection assistance device superimposes
map information and the extracted block to display them.
[0022] A path selection assistance method according
to a thirteenth aspect of the invention is characterized in
that in any one of the eighth to twelfth aspect of the in-
ventions, the path selection assistance device includes
a message input/output area in a screen where the ex-
tracted block is displayed and the path selection assist-
ance method includes a step of exchanging messages
among a plurality of users.
[0023] A path selection assistance method according
to a fourteenth aspect of the invention is characterized
in that in any one of the eighth to thirteenth aspect of the
inventions, the target can move.
[0024] Next, in order to achieve the object described
above, a computer program according to a fifteenth as-
pect of the invention is a computer program that can be
executed by a path selection assistance device for dis-
playing information indicating paths that a user can se-
lect, the path selection assistance device being allowed
to function as: a position information acquisition means
for acquiring position information on a current position of
a user and an current position(s) of one or more targets,
a block information acquisition means for acquiring po-
sition information of a block which is a closed region sur-
rounded by paths that the user can travel, a block extrac-
tion means for extracting a block existing between the
current position of the user and the current position(s) of
one or more targets, and a block display update means
for updating the display mode of the block thus extracted
to display it.
[0025] A computer program according to a sixteenth
aspect of the invention is characterized in that in the fif-
teenth aspect of the invention, the block extraction means
is allowed to function as: a straight line generation means
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for generating a straight line connecting the current po-
sition of the user and the current position(s) of the one
or more targets, and an intersecting block extraction
means for extracting a block intersecting the straight line
thus generated.
[0026] A computer program according to a seven-
teenth invention is characterized in that in the fifteenth
or sixteenth aspect of the invention, the position informa-
tion acquisition means is allowed to function as a means
for acquiring boundary coordinate values of a region hav-
ing a predetermined area as the position information on
the current position of the target.
[0027] A computer program according to an eighteenth
aspect of the invention is characterized in that in any one
of the fifteenth to seventeenth aspect of the inventions,
the block information acquisition means is allowed to
function as a means for downloading block position in-
formation stored on an external computer.
[0028] A computer program according to a nineteenth
aspect of the invention is characterized in that in any one
of the fifteenth to eighteenth aspect of the inventions, the
path selection assistance device is allowed to function
as a means for superimposing map information and the
extracted block to display them.
[0029] A computer program according to a twentieth
aspect of the invention is characterized in that in any one
of the fifteenth to nineteenth aspect of the inventions, the
path selection assistance device includes a message in-
put/output area in a screen where the extracted block is
displayed, and the path selection assistance device is
allowed to function as a message exchange means for
exchanging messages among a plurality of users.

Effects of the Invention

[0030] According to the aspect of the inventions de-
scribed above, since all the blocks existing between a
current position and a destination to be reached can be
displayed, the user can select a path that allows the user
to reliably reach the destination based on the displayed
blocks. Furthermore, particularly even in the case of mov-
ing slowly by foot, it is possible to reduce the possibility
of wrong path selection. Even if the path selection was
found to be wrong, a new path towards the destination
can be easily selected again.

Brief Description of Drawings

[0031]

FIG. 1 is a block diagram schematically showing a
configuration of a path selection assistance device
according to Embodiment 1 of the present invention.
FIG. 2 is a functional block diagram of the path se-
lection assistance device according to Embodiment
1 of the present invention.
FIG. 3 shows a diagram illustrating blocks and a di-
agram illustrating extracted blocks in the path selec-

tion assistance device according to Embodiment 1
of the present invention.
FIG. 4 shows diagrams illustrating a block display
for a user heading from Kyoto Station to Ginkakuji
in the path selection assistance device according to
Embodiment 1 of the present invention.
FIG. 5 shows diagrams illustrating changes in the
block display due to movements of the path selection
assistance device according to Embodiment 1 of the
present invention.
FIG. 6 shows diagrams illustrating a change in the
block display when reaching the destination in the
path selection assistance device according to Em-
bodiment 1 of the present invention.
FIG. 7 is a flowchart showing a processing procedure
of a CPU of the path selection assistance device
according to Embodiment 1 of the present invention.
FIG. 8 is a diagram illustrating the relationship be-
tween a destination and the current position of a user
of a path selection assistance device according to
Embodiment 2 of the present invention.
FIG. 9 is a diagram illustrating the relationship be-
tween a destination and the current position of a user
of the path selection assistance device according to
Embodiment 2 of the present invention.
FIG. 10 shows diagrams illustrating display states of
the path selection assistance devices of respective
users in a one-to-many case of the path selection
assistance device according to Embodiment 2 of the
present invention.
FIG. 11 is a flowchart showing a processing proce-
dure of a CPU of the path selection assistance device
according to Embodiment 2 of the present invention.
FIG. 12 shows a diagram illustrating blocks and a
diagram illustrating extracted blocks in a path selec-
tion assistance device according to Embodiment 3
of the present invention.
FIG. 13 is a flowchart showing a processing proce-
dure of a CPU of the path selection assistance device
according to Embodiment 3 of the present invention.
FIG. 14 is a diagram illustrating a display screen of
the path selection assistance device according to
the embodiments of the present invention.
FIG. 15 is a diagram illustrating a display screen dis-
playing blocks with information on the land altitude
of the path selection assistance device according to
the embodiments of the present invention.

Description of the Invention

[0032] Hereinafter, path selection assistance devices
according to embodiments of the present invention will
be specifically described with reference to the drawings.
The following embodiments do not limit the invention de-
scribed in the claims, and not all of the combinations of
the characteristics described in the embodiments should
necessarily be essential for the means for solving prob-
lems.
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[0033] Furthermore, the present invention can be im-
plemented in many different modes and should not be
construed as being limited to the description of the em-
bodiments. Identical reference numerals are used for
identical elements throughout the embodiments.
[0034] In the following embodiments, path selection
assistance devices in which a computer program is in-
troduced in a computer system will be described. How-
ever, as will be apparent to those skilled in the art, the
present invention can be implemented as a computer
program, part of which can be executed by a computer.
Therefore, the present invention can be embodied as
hardware as a path selection assistance device, as soft-
ware, or as a combination of software and hardware,
which can display, in a recognizable manner, paths that
a user can select from a current position to a destination
to enable the user to select a path, by which the user can
reliably reach the destination, according to the user’s val-
ues. The computer program can be recorded on a re-
cording medium readable by any computer, such as a
hard disk, a DVD, a CD, an optical storage device, or a
magnetic storage device.
[0035] According to the embodiments of the present
invention, since all the blocks existing between a current
position and a destination to be reached can be dis-
played, the user can select a path that allows the user to
reliably reach the destination based on the displayed
blocks. Furthermore, particularly even in the case of mov-
ing slowly by foot, it is possible to reduce the possibility
of wrong path selection. Even if the path selection was
found to be wrong, a new path towards the destination
can be easily selected again.

[Embodiment 1]

[0036] FIG. 1 is a block diagram schematically showing
a configuration of a path selection assistance device ac-
cording to Embodiment 1 of the present invention. Pref-
erably, the path selection assistance device 1 according
to Embodiment 1 of the present invention is a portable
terminal device that can be carried by a user. This is
because the current position of the path selection assist-
ance device indicates the current position of the user.
[0037] The path selection assistance device 1 accord-
ing to Embodiment 1 of the present invention is com-
posed of at least a CPU (central processing unit) 11, a
memory 12, a storage device 13, an I/O interface 14, a
video interface 15, a portable disk drive 16, a communi-
cation interface 17, and an internal bus 18 that connects
the above-mentioned hardware.
[0038] The CPU 11 is connected to each of the above-
mentioned hardware of the path selection assistance de-
vice 1 through the internal bus 18, controls the operations
of each of the above-mentioned hardware, and also ex-
ecutes various software-like functions according to a
computer program 100 stored in the storage device 13.
The memory 12 is composed of a volatile memory such
as an SRAM or an SDRAM. In the memory 12, a load

module is developed when the computer program 100 is
executed, and the memory 12 stores, for example, tem-
porary data generated at the time of execution of the
computer program 100.
[0039] The storage device 13 is composed of a built-
in fixed storage device (a hard disk), a ROM, etc. The
computer program 100 stored in the storage device 13
is downloaded by the portable disk drive 16 from a port-
able recording medium 90 such as a DVD or a CD-ROM
containing information such as a program and data re-
corded therein, and at the time of execution, it is devel-
oped from the storage device 13 to the memory 12 to be
executed. Of course, it may be a computer program
downloaded from an external computer connected
through the communication interface 17.
[0040] The storage device 13 includes a position infor-
mation storage unit 131 and a block information storage
unit 132. The position information storage unit 131 stores
information on the position of the current position of a
user carrying the path selection assistance device 1 and
information on the position of the current position of a
destination at the same time point. Preferably, the infor-
mation on the position of the current position of the user
is acquired as a coordinate value using, for example,
GPS, because it changes in real time. Furthermore, with
respect to the information on the position of the destina-
tion, when the destination is fixed, the coordinate value
may be stored. When the destination moves, it is similarly
acquired as a coordinate value using, for example, GPS.
[0041] The block information storage unit 132 stores
information such as the coordinate value of each block,
with a closed region surrounded by paths that the user
can travel being taken as one block. Of course, all the
block information may be stored or may be stored in an
external computer having a large-capacity storage de-
vice and only the block information on the necessary
blocks may be downloaded to be stored.
[0042] The communication interface 17 is connected
to the internal bus 18 and can be connected to an external
network such as the Internet, a LAN, or a WAN to ex-
change data with, for example, an external computer.
[0043] The I/O interface 14 is connected to input de-
vices such as a keyboard and a mouse and accepts data
input. In Embodiment 1, since the path selection assist-
ance device 1 is a portable terminal device that can be
carried, the input device is a touch display 21. The video
interface 15 is connected to a display device such as a
CRT display or a liquid crystal display. In Embodiment
1, it is connected to the touch display 21 and displays
the position information of a current position and the po-
sition information of a destination that, for example, are
superimposed on map information while allowing paths
that can be selected to be visually checked.
[0044] FIG. 2 is a functional block diagram of the path
selection assistance device 1 according to Embodiment
1 of the present invention. In FIG. 2, a position information
acquisition unit 201 of the path selection assistance de-
vice 1 acquires the position information on the current
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position of a user and the current position(s) of one or
more targets (destinations).
[0045] The position information acquisition unit 201 ac-
quires the coordinate value of the current position of the
path selection assistance device 1 using, for example,
GPS. On the premise that the user carries the path se-
lection assistance device 1, the current position of the
path selection assistance device 1 is taken as the current
position of the user.
[0046] Furthermore, the position information acquisi-
tion unit 201 also acquires the coordinate value of the
destination (the coordinate value of the current position
when the destination can move). When the destination
is a fixed place such as a facility or a place, the stored
coordinate value is read out. In the case where the des-
tination can move, for example, for the purpose of meet-
ing a friend, the position information acquisition unit 201
acquires the coordinate value of the current position of
the path selection assistance device 1 carried by the
friend.
[0047] A block information acquisition unit 202 ac-
quires position information on a block which is a closed
region surrounded by paths that the user can travel. Here,
the block means a region surrounded by paths that the
user can select. In Embodiment 1, the block information
acquisition unit 202 acquires the coordinate values that
indicate the outer edges of each block.
[0048] A block extraction unit 203 extracts blocks ex-
isting between the current position of the user and the
current position(s) of one or more targets. The block ex-
traction unit 203 includes a straight line generation unit
205 and an intersecting block extraction unit 206.
[0049] The straight line generation unit 205 generates
a straight line connecting the coordinate value of the cur-
rent position of the user and the coordinate value of the
current position(s) of one or more targets to each other.
The intersecting block extraction unit 206 extracts the
blocks that intersect the straight line thus generated. FIG.
3 shows a diagram illustrating blocks and a diagram il-
lustrating extracted blocks in the path selection assist-
ance device 1 according to Embodiment 1 of the present
invention.
[0050] FIG. 3A is a diagram illustrating blocks dis-
played from map information of, for example, Kyoto city,
in the case where each block has a rectangular shape.
In this manner, gaps 40 between blocks 30 indicate paths
that can be selected, which are path candidates that the
user can select. The user can move along the outer edges
of the blocks 30, that is, along the gaps (paths) 40.
[0051] FIG. 3B is a diagram illustrating a block display
mode of blocks in the case where the user moves from
the current position 31 to the destination 32. As shown
in FIG. 3B, first, a straight line 35 connecting the current
position 31 of the user and the destination 32 is gener-
ated. Then, the blocks 30 intersecting the straight line 35
thus generated are extracted as intersecting blocks, and
the display mode of the intersecting blocks thus extracted
is updated to display them. In FIG. 3B, the hatched blocks

30a show the extracted intersecting blocks.
[0052] Returning to FIG. 2, a block display update unit
204 updates the display mode of the extracted intersect-
ing blocks 30a to display them. This allows the user to
select a path along the outer edges of the intersecting
blocks whose display mode is updated to display them,
which, in the example of FIG. 3, are the hatched inter-
secting blocks. For example, the user may select a path
33 shown in FIG. 3B, or even in the case of selecting a
path 34, the user can reliably reach the destination 32.
[0053] The operation of the path selection assistance
device 1 according to Embodiment 1 of the present in-
vention will be described based on more specific map
information. FIG. 4 shows diagrams illustrating a block
display for a user heading from Kyoto Station to Ginkakuji
in the path selection assistance device 1 according to
Embodiment 1 of the present invention. In the example
of FIG. 4, the blocks are extracted based only on large
roads of the map information, but they are not particularly
limited thereto. Smaller blocks may be extracted, with
back alleys and narrow roads being included.
[0054] As shown in FIG. 4A, the user who has arrived
at Kyoto station as the current position 31 of the user
sets the destination Ginkakuji as a destination 32 based
on the map information. Next, as shown in FIG. 4B, the
path selection assistance device 1 superimposes the
map information and the blocks to display them, and
based on the map information, among the blocks sur-
rounded by large roads, the display mode of the inter-
secting blocks 30a that intersect the straight line con-
necting the current position 31 of the user and the des-
tination 32 is updated to display them.
[0055] Then, as shown in FIG. 4C, with the map infor-
mation being hidden, only the current position 31 of the
user, the destination 32, and the intersecting blocks 30a
up to the destination are displayed, so that the paths 40
that can be selected can be clearly indicated. Of course,
they may be superimposed on the map information to be
displayed. However, in order to achieve the purpose of
reaching the destination 32, it should not be necessary
to display landmarks on the way and unnecessary paths.
[0056] That is, in the path selection assistance device
1 according to Embodiment 1 of the present invention, it
is sufficient if the distance perspective to the destination
and the information indicating the paths that can be se-
lected at the intersections are displayed in order to reach
the destination 32. The distance perspective can be rep-
resented by the size and the number of blocks, and the
paths that can be selected can be indicated as the outer
edges of the blocks.
[0057] FIG. 5 shows diagrams illustrating changes in
the block display due to movements of the path selection
assistance device 1 according to Embodiment 1 of the
present invention. First, as shown in FIG. 5A, when the
user has moved from the current position 31 to the current
position 31a, the user can select whether to go straight
or turn right at the intersection. Then, it can be seen that
the intersecting blocks 30a displayed with the display
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mode thereof being changed are updated to be dis-
played.
[0058] FIG. 5B shows the case where the user had
selected to go straight and the current position 31b has
moved to the next intersection. In this case, the display
mode of only the blocks after the current position 31b is
updated to display them. Then, when the user went
straight one block and turned right to reach the current
position 31c, the display mode of only the remaining two
blocks is updated to display them as shown in FIG. 5C.
[0059] FIG. 6 shows diagrams illustrating a change in
the block display when reaching the destination in the
path selection assistance device 1 according to Embod-
iment 1 of the present invention. First, as shown in FIG.
6A, when the user went straight from the current position
31 as the departure point to move to the current position
31d, the user can select whether to turn left or turn right
at the intersection. The shortest path is taken when the
user makes a left turn at the current position 31d, but the
user does not necessarily select the shortest path de-
pending on the environmental factors (a lot of people, a
slope, etc.) on the spot. In FIG. 6A, the user has inten-
tionally selected to turn right at the current position 31d.
[0060] When reaching the destination 32, as shown in
FIG. 6B, the intersecting block 30a whose display mode
is updated to display it disappears, resulting in a state of
waiting for a new destination to be set.
[0061] FIG. 7 is a flowchart showing a processing pro-
cedure of the CPU 11 of the path selection assistance
device 1 according to Embodiment 1 of the present in-
vention. In FIG. 7, the CPU 11 of the path selection as-
sistance device 1 acquires the coordinate value of a des-
tination (Step S701). In Embodiment 1, it is assumed that
the destination is fixed. Therefore, the coordinate value
does not need to be acquired by, for example, GPS, and
the coordinate value composed of longitude and latitude
may be stored beforehand.
[0062] The CPU 11 acquires the coordinate value of
the current position of a user (Step S702). Since the user
moves, it is preferable to acquire the coordinate value of
the current position by, for example, GPS.
[0063] The CPU 11 acquires the block information in-
cluding the coordinate values of blocks (Step S703). It is
sufficient if the blocks for which block information is to be
acquired are at least the blocks existing between the des-
tination and the current position.
[0064] The CPU 11 generates a straight line connect-
ing the coordinate value of the current position of the user
and the coordinate value of the destination (Step S704),
and extracts the intersecting blocks which are the blocks
intersecting the straight line thus generated (Step S705).
Specifically, blocks, in each of which the generated
straight line passes through even a part of a section within
the block specified by the coordinate value of the block
are extracted as the intersecting blocks.
[0065] The CPU 11 updates the display mode of the
intersecting blocks thus extracted (Step S706). For ex-
ample, the display mode is updated so that while normal

blocks are displayed in green, the intersecting blocks are
displayed in red.
[0066] The CPU 11 determines whether or not the cur-
rent position of the user matches the destination (Step
S707). Specifically, it is determined by whether or not the
coordinate values of both match each other or exist within
a certain distance. When the CPU 11 determines that
the current position of the user does not match the des-
tination (Step S707: NO), the CPU 11 returns the process
to Step S702 and repeats the process described above.
When the CPU 11 determines that the current position
of the user matches the destination (Step S707: YES),
the CPU 11 determines that the user has reached the
destination and ends the process.
[0067] As described above, according to Embodiment
1, since all the blocks existing between the current posi-
tion and the destination to be reached can be displayed,
the user can select a path that allows the user to reliably
reach the destination based on the displayed blocks. Fur-
thermore, particularly even in the case of moving slowly
by foot, it is possible to reduce the possibility of wrong
path selection. Even if the path selection was found to
be wrong, a new path towards the destination can be
easily selected again.
[0068] In addition, landmarks are not necessary as in
conventional navigation systems, and even a user who
tends to get lost can reliably reach the destination without
being confused by surrounding landscapes, facilities,
etc.

[Embodiment 2]

[0069] Since the configuration of a path selection as-
sistance device 1 according to Embodiment 2 of the
present invention is similar as that of Embodiment 1, de-
tailed descriptions thereof are omitted, with the same ref-
erence numerals being used. Embodiment 2 is different
from Embodiment 1 in that the destination (target) is one
or more and can move.
[0070] FIG. 8 and FIG. 9 are diagrams illustrating the
relationship between a destination and the current posi-
tion of a user of the path selection assistance device 1
according to Embodiment 2 of the present invention. Un-
like Embodiment 1, the destination is the current position
of another user who can move.
[0071] Therefore, as shown in FIG. 8, the coordinate
value of the current position 31 of the user and the coor-
dinate value of the current position 32a of another user
as the destination are acquired, and a straight line 35a
connecting both is generated. The display mode of inter-
secting blocks 30a intersecting the straight line 35a thus
generated is updated and thereby the paths that allow
both users to come close to each other become clear,
which makes it possible for them to reliably meet each
other without passing each other.
[0072] Furthermore, a plurality of users may be desig-
nated as destinations. In the example of FIG. 8, the co-
ordinate value of the current position 32b of another user
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as a new destination is acquired, and a straight line 35b
connecting the coordinate value thus acquired and the
coordinate value of the current position 31 of the user is
generated. In this case, as shown in FIG. 9, the display
of the intersecting blocks 30a that intersect the straight
line 35b thus generated is updated.
[0073] That is, an effect unique to the present invention
can be provided that even in not only a one-to-one case
but also a one-to-many case, other users designated as
destinations, respectively, can be switched to similarly
approach (come close to) each other, and for example,
a plurality of users can use the path selection assistance
devices to meet each other without specifying a destina-
tion.
[0074] FIG. 10 shows diagrams illustrating display
states of the path selection assistance devices 1 of re-
spective users in a one-to-many case of the path selec-
tion assistance device 1 according to Embodiment 2 of
the present invention. In FIG. 10, a user (hereinafter re-
ferred to as User 1) at the current position 31, a user
(hereinafter referred to as User 2) at the current position
32a, and a user (hereinafter referred to as User 3) at the
current position 32b have moved to a current position
31a, a current position 32c, and a current position 32d,
respectively.
[0075] For example, FIG. 10A is a diagram illustrating
a screen displayed on the path selection assistance de-
vice 1 when User 1 and User 2 are selected.
[0076] In this case, in the path selection assistance
device 1, the display mode of the intersecting block 30a
intersecting the straight line (35r in FIG. 10C) generated
between User 1 and User 2 has been updated to display
it. Of course, instead of User 2, User 3 may be selected
as a path selection target. In this case, a straight line 35p
is generated between User 1 and User 3, and the display
mode of the intersecting blocks 30a intersecting the
straight line 35p thus generated is updated to display
them.
[0077] FIG. 10B is a diagram illustrating a screen that
is displayed when the display mode of the intersecting
blocks 30a intersecting the generated straight line 35p
is updated. Of course, User 2 may be selected as a path
selection target instead of User 1. In this case, a straight
line 35q is generated between User 2 and User 3, and
the display mode of the intersecting blocks 30a intersect-
ing the straight line 35q thus generated is updated to
display them.
[0078] FIG. 10C is a diagram illustrating a screen that
is displayed when the display mode of the intersecting
blocks 30a intersecting the generated straight line 35q
is updated.
[0079] In this way, users who want to meet each other
can be selected as destinations, and the display mode
of the intersecting blocks that allows each selected user
to select a path can be updated to display them. Thus,
the user can always check which path can be taken to
reliably meet another user and thereby it is possible to
avoid passing each other.

[0080] FIG. 11 is a flowchart showing a processing pro-
cedure of the CPU 11 of the path selection assistance
device 1 according to Embodiment 2 of the present in-
vention. In FIG. 11, the CPU 11 of the path selection
assistance devices 1 acquires the coordinate value of
the current position of a user carrying the path selection
assistance device 1 and the coordinate value of the cur-
rent position of another user (Step S1101). In Embodi-
ment 2, since all the users can move, the coordinate value
of the current position of the user and the coordinate val-
ues of the current positions of a plurality of other users
are acquired by, for example, GPS.
[0081] The CPU 11 acquires the block information in-
cluding the coordinate values of blocks (Step S1102). It
is sufficient if the blocks for which block information is to
be acquired are at least the blocks existing between the
respective users.
[0082] The CPU 11 generates straight lines connecting
the coordinate values of the current positions of the re-
spective users to each other (Step S1103). For each of
a plurality of straight lines thus generated, the CPU 11
extracts the intersecting blocks which are the blocks in-
tersecting the straight line (Step S1104). Specifically, for
each straight line, blocks, in each of which the straight
line passes through even a part of a section thereof, are
extracted as the intersecting blocks.
[0083] The CPU 11 accepts the selection of another
user (Step S1105). The CPU 11 updates the display
mode of the extracted intersecting blocks that intersect
the straight line generated between the coordinate value
of the current position of the user and the coordinate val-
ue of the current position of another user who was se-
lected to be accepted (Step S1106). For example, the
display mode is updated so that while the normal blocks
are displayed in green, the intersecting blocks are dis-
played in red.
[0084] The CPU 11 determines whether or not the cur-
rent position of the user matches the current position of
another user (destination) (Step S1107). Specifically, it
determines whether or not the coordinate values of both
match each other or the distance between both is not
more than a certain distance. When the CPU 11 deter-
mines that the current position of the user does not match
the current position of another user (Step S1107: NO),
the CPU 11 returns the process to Step S1101 and re-
peats the process described above. When the CPU 11
determines that the current position of the user matches
the current position of another user (Step S1107: YES),
the CPU 11 determines whether or not selections of all
other users have been accepted (Step S1108).
[0085] When the CPU 11 determines that there is an-
other user who has not yet been selected to be accepted
(Step S1108: NO), the CPU 11 returns the process to
step S1105 and repeats the process described above.
When the CPU 11 determines that selections of all other
users have been accepted (Step S1108: YES), the CPU
11 determines that the user has met all other users and
ends the process.
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[0086] As described above, according to Embodiment
2, even in the case where a plurality of users move to
meet each other, since all the blocks existing between
the user and another user until they reach (can meet)
each other can be displayed, they can select paths that
allow them to reliably meet each other. In addition, even
if the path selection was found to be wrong, a new path
that allows them to approach each other can be easily
selected again.

[Embodiment 3]

[0087] Since the configuration of a path selection as-
sistance device 1 according to Embodiment 3 of the
present invention is similar as those of Embodiments 1
and 2, detailed descriptions thereof are omitted, with the
same reference numerals being used. Embodiment 3 is
different from Embodiments 1 and 2 in that the destination
(target) is a region having a certain area.
[0088] FIG. 12 shows a diagram illustrating blocks and
a diagram illustrating extracted blocks in the path selec-
tion assistance device 1 according to Embodiment 3 of
the present invention. FIG. 12A is a diagram illustrating
blocks displayed from map information of, for example,
Kyoto city, in the case where each block has a rectangular
shape. In this manner, gaps 40 between blocks 30 indi-
cate roads, and the user can move along the outer edges
of the blocks 30, that is, along the gaps (paths) 40. Then,
the user moves from the current position 31 of the user
to the destination 50 designated as a region.
[0089] FIG. 12B is a diagram illustrating a display mode
of the blocks 30 in the case where the user moves from
the current position 31 of the user to the destination 50.
As shown in FIG. 12B, the path selection assistance de-
vice 1 first generates circumscribed lines 51 and 52 that
circumscribe the destination 50 from the coordinate value
of the current position 31 of the user. Then, the blocks
30 that exist, even if only partially, within the region be-
tween the circumscribed lines 51 and 52 thus generated
are extracted as intersecting blocks 30a, and then the
display mode thereof is updated to display them. FIG.
12B shows that the hatched blocks 30 are the extracted
intersecting blocks 30a.
[0090] That is, in Embodiment 3, unlike Embodiments
1 and 2, the destination is not a single coordinate value
but a certain region. For example, when tens of thou-
sands of people gather in a certain region, for example,
at an outdoor concert venue, it is possible to select a path
for reaching the venue from a wide range. Of course,
upon entering the region, a selection to change the des-
tination to a specific user may be accepted as in Embod-
iment 2. This also makes it possible to check each other
so as to meet each other inside the region.
[0091] FIG. 13 is a flowchart showing a processing pro-
cedure of the CPU 11 of the path selection assistance
device 1 according to Embodiment 3 of the present in-
vention. In FIG. 13, the CPU 11 of the path selection
assistance device 1 acquires the coordinate value of the

current position of a user carrying the path selection as-
sistance device 1 and the coordinate values that indicate
the outer edges of a destination region (Step S1301). In
Embodiment 3, since the user can move, the coordinate
value of the current position of the user is acquired by,
for example, GPS.
[0092] The CPU 11 acquires the block information in-
cluding the coordinate values of the blocks (Step S1302).
It is sufficient if the blocks for which the block information
is to be acquired are at least the blocks existing between
the destination and the user.
[0093] The CPU 11 generates two circumscribing lines
that circumscribe the destination region from the coordi-
nate value of the current position of the user (Step
S1303), and extracts the intersecting blocks which are
the blocks intersecting the region between the two cir-
cumscribed lines thus generated (Step S1304). Specifi-
cally, blocks, in each of which the two circumscribed lines
pass through even a part of a section within the block
specified by the coordinate value of the block, and blocks
existing in the region between the two circumscribed lines
are extracted as the intersecting blocks.
[0094] The CPU 11 updates the display mode of the
intersecting blocks thus extracted (Step S1305). For ex-
ample, the display mode is updated so that while the
normal blocks are displayed in green, the intersecting
blocks are displayed in red.
[0095] The CPU 11 determines whether or not the co-
ordinate value of the current position of the user falls
within the destination region (Step S1306). When the
CPU 11 determines that it does not fall within the desti-
nation region (Step S1306: NO), the CPU 11 returns the
process to Step S1301 and repeats the process de-
scribed above. If the CPU 11 determines that it falls within
the destination region (Step S1306: YES), the CPU 11
determines that the user has reached the destination and
ends the process.
[0096] As described above, according to Embodiment
3, even in the case of a destination having a certain area
such as a concert venue, since all the blocks existing
until reaching the destination can be displayed, a path
that allows the user to reliably reach the destination can
be selected. Furthermore, particularly even in the case
of moving slowly by foot, it is possible to reduce the pos-
sibility of wrong path selection. Even if the path selection
was found to be wrong, a new path towards the destina-
tion can be easily selected again.
[0097] The present invention is not limited to the em-
bodiments described above, and various modifications,
improvements, etc. are possible as long as they are within
the scope of the spirit of the present invention. For ex-
ample, a message input/output area may be prepared in
the screen where the extracted blocks are displayed, so
that messages may be exchanged among a plurality of
users.
[0098] FIG. 14 is a diagram illustrating a display screen
of the path selection assistance device 1 according to
the embodiments of the present invention. The example
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of FIG. 14 shows the display screen of the path selection
assistance device 1 carried by user A. As shown in FIG.
14, while blocks existing between the current position of
the user and the destination are displayed in the path
display area 141, a message exchange area 142 (a mes-
sage exchange means) is provided in which messages
of user A and another user B as the destination can be
inputted and outputted.
[0099] In the example of FIG. 14, in the message ex-
change area 142, the status of message exchange be-
tween user A and another user B is displayed. When a
message is inputted to an input area 143, it is displayed
as a message of user A in the message exchange area
142. This allows the users to select a more reliable path
to meet each other.
[0100] With respect to the map information, a map in-
formation server may be provided separately and only
necessary map information may be downloaded, or it
may be stored beforehand in the path selection assist-
ance device 1. Furthermore, information on the altitude
of the terrain may be used to vary the display mode of
the blocks. For example, even in the same color, blocks
with high average altitude are displayed with darker
colors and blocks with low average altitude are displayed
with lighter colors, so that it can be assumed that a path
where a dark color block and a light color block are in
contact with each other is a road with a large height dif-
ference.
[0101] FIG. 15 is a diagram illustrating a display screen
displaying blocks with information on the land altitude of
the path selection assistance device 1 according to the
embodiments of the present invention. In the example
shown in FIG. 15, the average altitude is calculated per
block, and each block is displayed with shading corre-
sponding to its altitude even in the same color.
[0102] For example, the block 30p and the block 30q
are displayed with the same color shade. Therefore, this
indicates that at the current position 31a of the user, re-
gardless of whether the user goes straight or turns right,
there are no extreme slopes in either path.
[0103] On the other hand, it can be seen that the block
30r has a lower average altitude when comparing the
block 30p and the block 30r with each other and that the
block 30r has a lower average altitude also when com-
paring the block 30s and the block 30r with each other.
On the other hand, since the block 30s has a higher av-
erage altitude than that of the block 30p, at the current
position 31b of the user, the road may be steeper if the
user turns left rather than going straight north. In this way,
it is possible to add a variation of selecting a path while
avoiding slopes.
[0104] Furthermore, the method of extracting blocks in
the block extraction unit 203 is not limited to the method
of extracting blocks intersecting a straight line as de-
scribed above. Any method may be used as long as it is
a method that can extract blocks that allow the user to
reliably reach the destination, for example, that extracts
blocks existing around the shortest path determined by

a well-known method.

Descriptions of Reference Numerals

[0105]

1 Path Selection Assistance Device
11 CPU
12 Memory
13 Storage Device
14 I/O Interface
15 Video Interface
16 Portable Disk Drive
17 Communication Interface
18 Internal Bus
90 Portable Recording Medium
100 Computer Program

Claims

1. A path selection assistance device for displaying in-
formation indicating paths that a user can select, the
path selection assistance device comprising:

a position information acquisition means for ac-
quiring position information on a current position
of a user and on a current position of at least
one target,
a block information acquisition means for acquir-
ing position information of a block which is a
closed region surrounded by paths that the user
can travel,
a block extraction means for extracting a block
existing between the current position of the user
and the current position of the at least one target,
and
a block display update means for updating the
display mode of the block thus extracted to dis-
play it.

2. The path selection assistance device according to
claim 1, wherein the block extraction means com-
prises:

a straight line generation means for generating
a straight line connecting the current position of
the user and the current position of the at least
one target, and
an intersecting block extraction means for ex-
tracting a block intersecting the straight line thus
generated.

3. The path selection assistance device according to
claim 1 or 2, wherein the position information acqui-
sition means acquires boundary coordinate values
of a region having a predetermined area as the po-
sition information on the current position of the target.
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4. The path selection assistance device according to
any one of claims 1 to 3, wherein the block informa-
tion acquisition means downloads block position in-
formation stored on an external computer.

5. The path selection assistance device according to
any one of claims 1 to 4, wherein the path selection
assistance device superimposes map information
and the extracted block to display them.

6. The path selection assistance device according to
any one of claims 1 to 5,
wherein the path selection assistance device com-
prises:

a message input/output area in a screen where
the extracted block is displayed, and
a message exchange means for exchanging
messages among a plurality of users.

7. The path selection assistance device according to
any one of claims 1 to 6, wherein the target can move.

8. A path selection assistance method that can be ex-
ecuted with a path selection assistance device for
displaying information indicating paths that a user
can select,
the path selection assistance device comprising:

a step of acquiring position information on a cur-
rent position of a user and on a current position
of at least one target,
a step of acquiring position information of a block
which is a closed region surrounded by paths
that the user can travel,
a step of extracting a block existing between the
current position of the user and the current po-
sition of the at least one target, and
a step of updating the display mode of the block
thus extracted to display it.

9. The path selection assistance method according to
claim 8, wherein the path selection assistance device
comprising:

a step of generating a straight line connecting
the current position of the user and the current
position of the at least one target, and
a step of extracting a block intersecting the
straight line thus generated.

10. The path selection assistance method according to
claim 8 or 9, wherein the path selection assistance
device acquires boundary coordinate values of a re-
gion having a predetermined area as the position
information on the current position of the target.

11. The path selection assistance method according to

any one of claims 8 to 10, wherein the path selection
assistance device downloads block position informa-
tion stored on an external computer.

12. The path selection assistance method according to
any one of claims 8 to 11, wherein the path selection
assistance device superimposes map information
and the extracted block to display them.

13. The path selection assistance method according to
any one of claims 8 to 12, wherein the path selection
assistance device comprises:

a message input/output area in a screen where
the extracted block is displayed, and
the path selection assistance method comprises
a step of exchanging messages among a plu-
rality of users.

14. The path selection assistance method according to
any one of claims 8 to 13, wherein the target can
move.

15. A computer program that can be executed by a path
selection assistance device for displaying informa-
tion indicating paths that a user can select,
the path selection assistance device being allowed
to function as:

a position information acquisition means for ac-
quiring position information on a current position
of a user and on a current position of at least
one target,
a block information acquisition means for acquir-
ing position information of a block which is a
closed region surrounded by paths that the user
can travel,
a block extraction means for extracting a block
existing between the current position of the user
and the current position of the at least one target,
and
a block display update means for updating the
display mode of the block thus extracted to dis-
play it.

16. The computer program according to claim 15, where-
in the block extraction means is allowed to function
as:

a straight line generation means for generating
a straight line connecting the current position of
the user and the current position of the at least
one target, and
an intersecting block extraction means for ex-
tracting a block intersecting the straight line thus
generated.

17. The computer program according to claim 15 or 16,

19 20 



EP 3 346 236 A1

13

5

10

15

20

25

30

35

40

45

50

55

wherein the position information acquisition means
is allowed to function as a means for acquiring
boundary coordinate values of a region having a pre-
determined area as the position information on the
current position of the target.

18. The computer program according to any one of
claims 15 to 17, wherein the block information ac-
quisition means is allowed to function as a means
for downloading block position information stored on
an external computer.

19. The computer program according to any one of
claims 15 to 18, wherein the path selection assist-
ance device is allowed to function as a means for
superimposing map information and the extracted
block to display them.

20. The computer program according to any one of
claims 15 to 19, wherein the path selection assist-
ance device comprises:

a message input/output area in a screen where
the extracted block is displayed, and
the path selection assistance device is allowed
to function as a message exchange means for
exchanging messages among a plurality of us-
ers.

Amended claims under Art. 19.1 PCT

1. A path selection assistance device for displaying
information indicating paths that a user can select,
the path selection assistance device comprising:

a position information acquisition means for ac-
quiring position information on a current position
of a user and on a current position of at least
one target,
a block information acquisition means for acquir-
ing position information of a block which is a
closed region surrounded by paths that the user
can travel,
a block extraction means for extracting a block
existing between the current position of the user
and the current position of the at least one target,
and
a block display update means for updating the
display mode of the block thus extracted to dis-
play it.

2. The path selection assistance device according
to claim 1, wherein the block extraction means com-
prises:

a straight line generation means for generating
a straight line connecting the current position of

the user and the current position of the at least
one target, and
an intersecting block extraction means for ex-
tracting a block intersecting the straight line thus
generated.

3. The path selection assistance device according
to claim 1 or 2, wherein the position information ac-
quisition means acquires boundary coordinate val-
ues of a region having a predetermined area as the
position information on the current position of the
target.

4. The path selection assistance device according
to any one of claims 1 or 2, wherein the block infor-
mation acquisition means downloads block position
information stored on an external computer.

5. The path selection assistance device according
to any one of claims 1 or 2, wherein the path selection
assistance device superimposes map information
and the extracted block to display them.

6. The path selection assistance device according
to any one of claims 1 or 2, wherein the path selection
assistance device comprises:

a message input/output area in a screen where
the extracted block is displayed, and
a message exchange means for exchanging
messages among a plurality of users.

7. The path selection assistance device according
to any one of claims 1 or 2, wherein the target can
move.

8. A path selection assistance method that can be
executed with a path selection assistance device for
displaying information indicating paths that a user
can select,
the path selection assistance device comprising:

a step of acquiring position information on a cur-
rent position of a user and on a current position
of at least one target,
a step of acquiring position information of a block
which is a closed region surrounded by paths
that the user can travel,
a step of extracting a block existing between the
current position of the user and the current po-
sition of the at least one target, and
a step of updating the display mode of the block
thus extracted to display it.

9. The path selection assistance method according
to claim 8, wherein the path selection assistance de-
vice comprising:

21 22 



EP 3 346 236 A1

14

5

10

15

20

25

30

35

40

45

50

55

a step of generating a straight line connecting
the current position of the user and the current
position of the at least one target, and
a step of extracting a block intersecting the
straight line thus generated.

10. The path selection assistance method according
to claim 8 or 9, wherein the path selection assistance
device acquires boundary coordinate values of a re-
gion having a predetermined area as the position
information on the current position of the target.

11. The path selection assistance method according
to any one of claims 8 or 9, wherein the path selection
assistance device superimposes map information
and the extracted block to display them.

12. The path selection assistance method according
to any one of claims 8 or 9, wherein the path selection
assistance device comprises:

a message input/output area in a screen where
the extracted block is displayed, and
the path selection assistance method comprises
a step of exchanging messages among a plu-
rality of users.

13. The path selection assistance method according
to any one of claims 8 or 9, wherein the target can
move.

14. A computer memory product recording a com-
puter program that can be executed by a path selec-
tion assistance device for displaying information in-
dicating paths that a user can select,
the path selection assistance device being allowed
to function as:

a position information acquisition means for ac-
quiring position information on a current position
of a user and on a current position of at least
one target,
a block information acquisition means for acquir-
ing position information of a block which is a
closed region surrounded by paths that the user
can travel,
a block extraction means for extracting a block
existing between the current position of the user
and the current position of the at least one target,
and
a block display update means for updating the
display mode of the block thus extracted to dis-
play it.

15. The computer memory product recording a com-
puter program according to claim 14, wherein the
block extraction means is allowed to function as:

a straight line generation means for generating
a straight line connecting the current position of
the user and the current position of the at least
one target, and
an intersecting block extraction means for ex-
tracting a block intersecting the straight line thus
generated.
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