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(57) ABSTRACT

The present invention comprises a pedestrian navigation
system for providing distance information and travel direc-
tions to a destination, comprising a pedestrian navigation
device 10 for navigating a pedestrian’s route by means of a
vibration, a server 30 for offering navigation information to
the pedestrian navigation device 10, a network 40 for
connecting the pedestrian navigation device 10 with the
server 30 to permit communication between each other, and
a GPS 20 for offering position information to the pedestrian
navigation device 10. Further, the pedestrian navigation
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device 10 can be constructed to comprise a speaker 19 for
(30) Foreign Application Priority Data outputting a guide voice based on the user’s present position
information, so as to start a voice guide after generating
Apr. 17, 2003 (JP) coooeeveveeeereeeee s 2003-112470  vibration, thereby facilitating verification of the guidance
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PEDESTRIAN NAVIGATION DEVICE,
PEDESTRIAN NAVIGATION SYSTEM,
PEDESTRIAN NAVIGATION METHOD AND
PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to a pedestrian navi-
gation device, a pedestrian navigation system, a pedestrian
navigation method, and a program that navigate a route for
apedestrian and more particularly, to a pedestrian navigation
device, a pedestrian navigation system, a pedestrian navi-
gation method, and a program which provides a pedestrian
with a convenient means of obtaining information regarding
distance and travel directions to a certain destination and the
like by means of a vibration, or a voice guide started by
means of a vibration, thereby facilitating verification of the
guidance information provided.

BACKGROUND ART

[0002] Certain navigation devices and mobile phones con-
ventionally exist which perform the function of navigating
routes for automobiles and pedestrians based on position
information obtainable from the Global Positioning System
(GPS).

[0003] For example, Japanese Laid-Open Patent Publica-
tion No. 2002-357444 refers to a navigation system based on
sound and the display of routing maps in a mobile terminal
such as a mobile phone.

[0004] According to this navigation system, information
regarding the user’s present position and desired destination
is transmitted from the mobile terminal to a server, and then
map data including the present position and the desired
destination is downloaded from the server and thereafter
transmitted to and stored in the mobile terminal, which
outputs the stored map data as sounds and images. The
mobile terminal automatically emits a sound to notify the
user of output by means of a speaker and displays the output
in the form of images on the display screen of the mobile
terminal.

[0005] In this case, it is not necessary for the mobile
terminal to perform the function of updating map data, and
it is possible to have the benefits of such navigation at low
cost and with minimal power consumption.

[0006] However, according to the navigation system
described in Japanese Laid-Open Patent Publication No.
2002-357444, the user must be in a traveling mode or
otherwise move while viewing the map image shown on the
display screen of the mobile terminal, making it unneces-
sarily inconvenient for the user.

[0007] Moreover if the guidance information provided is
in the form of sounds, it may not be clearly received,
considering the limitations to the volume and quality of
sound produced by the speaker of the mobile terminal, and
at times, sound guidance may not be easily recognized if the
mobile terminal is carried by the user in his clothing pocket.

[0008] On the other hand, Japanese Laid-Open Patent
Publication No. H11-160087 refers to a pedestrian naviga-
tion device which must be equipped with an IC card for
storing map information and thus operates on a stand alone
basis. In the navigation device of such invention, the user
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inputs a starting point and a desired destination, whereupon
the device searches a route from the starting point to the
destination, reads map information, and the searched route
and the user’s position are measured by present position
measuring means and then displayed on a map, which
includes certain indicators such as left and right turns by
means of certain types of vibration patterns generated by
vibration generating means.

[0009] However, the pedestrian navigation device
described in the above-mentioned Japanese Laid-Open
Patent Publication No. H11-160087 is rather inconvenient to
use, because the user must provide for an IC card in advance
for storing map information regarding certain arcas of
destination for which he requires or desires guidance, to
enable him to utilize the navigation device at the desired
destination.

[0010] Further, in the case of Japanese Laid-Open Patent
Publication No. H11-183183, the navigation system
intended for installation in an automobile comprises a navi-
gation device which displays a map provided through map
information generating means, simultaneously generating a
sound signal from sound guide generating means to provide
route guidance information, while detecting the generation
of'the sound signal to output a control signal, and a vibration
device which is independent of the navigation device, where
the navigation device vibrates according to the control signal
output as a result of the detection of the sound signal
generated. The driver of the automobile puts the vibration
device in his clothing pocket or the like to alert him to the
outputted sound guidance and map being displayed by the
navigation device when the vibration device vibrates.

[0011] However, while the afore-mentioned navigation
system which separately consists of the navigation device
and the vibration device is suitable for a car navigation
system, the same would not be convenient for a pedestrian
to use because he will have to carry both devices and view
the map being displayed on the screen while walking.

[0012] Another type of navigation system which has been
introduced in Japanese Laid-Open Patent Publication No.
2001-204062 is configured in such manner that wireless
communication base stations which respectively have a
communication area and a center station are provided,
whereby the center station retains map information, carries
out route searching, and provides a portable terminal for
communicating navigation information to a wireless base
station. This navigation system is intended to eliminate the
inconvenience posed by portable terminal retaining map
data in a portable navigation system utilizing the GPS
system.

[0013] According to the configuration of this navigation
system, the portable terminal is provided with a vibration
generating unit and/or a sound generating unit for receiving
vibration data and/or sound guidance data in addition to map
information and route guidance information from the center
station, and provides guidance by means of vibration and/or
sounds. As guidance means, the length and the number of
vibrations generated vary according to the contents of the
guidance information, such as a left turn or right turn, for
example.

[0014] However, according to the navigation system
described in Japanese Laid-Open Patent Publication No.
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2001-204062, Dedicated Short Range Communications
(DSRC) base stations are provided as wireless base stations,
and the position of the portable terminal can be identified
only within the area covered by the DSRC base station with
which the portable terminal is communicating in particular,
making the provision for precise route guidance difficult if
not impossible. In addition, the said navigation system
suffers from the limitation that it cannot be combined with
other navigation systems capable of carrying out unre-
stricted route searches.

[0015] Moreover, according to this navigation system,
while the user is walking, the DSRC portable terminal
successively transmits information on the user’s position
back to the center station, and the center station delivers
route data to the user by causing the DSRC portable terminal
to vibrate as a means of notification. As a method of route
instruction, the DSRC portable terminal vibrates for such
length of time and for such number of times to signify a turn
to be made at a corner, going up or down the stairs, or in
combination with a traffic signal, but the route instructions
are provided only upon arrival at a certain location. Accord-
ingly, guidance information cannot be provided in advance,
for example, information on the distance required to be
traversed (e.g., 70 m) before a guide point, such as in
intersection.

[0016] In the case of a pedestrian navigation device con-
stituted in a mobile phone with a GPS receiver, and navi-
gation information in the form of maps and route guidance
information is accessed from an information delivery server,
a user generally carries the mobile phone in his pocket or the
like while walking, and takes out the mobile phone to view
a display screen or to make or receive a phone call if
necessary. The user carries out a similar operation to obtain
navigation guidance information through the facility of the
display screen of the mobile phone. This is not exactly
convenient, because the user should preferably travel along
a guided route, and walk while checking a map, a route, a
present position, and the like shown on the display screen of
his mobile phone at specified guide points or locations such
as an intersection accompanying a left or right turn, or the
neighborhood of the intended destination. In addition to the
guiding method by which visual images are shown on the
display screen, however, it would be preferable if the mobile
phone is also capable of providing guidance even through
non-visual means, and equipped with notifying means other
than that normally employed for alerting the user that
guidance information is about to be relayed or otherwise
available visually.

DISCLOSURE OF THE INVENTION

[0017] As aresult of various studies made by the inventors
to address the above-mentioned problems, the present inven-
tion was formulated on the premise that if navigation
guidance can be provided by means of vibration when the
necessity arises, or if a user can be alerted that guidance is
available by means of vibration, or that guidance will ensue
upon the emission of a voice, thereby enabling the user to
take out his mobile phone serving as a pedestrian navigation
device from his pocket, and then view the display screen of
the mobile phone upon hearing the voice, it will not be
necessary for the user to travel while checking the map
image shown on the display screen, even if the volume and
quality of voice of the mobile phone is low.
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[0018] Namely, the purpose of the present invention is to
provide a pedestrian navigation device, a pedestrian navi-
gation system, a pedestrian navigation method, and a pro-
gram which navigates a pedestrian route, provides a conve-
nient means of obtaining information regarding distance and
travel directions to a certain destination, and the like by
means of vibration, thereby facilitating verification of the
information presented.

[0019] Moreover, another object of the present invention
is to provide a pedestrian navigation device, a pedestrian
navigation system, a pedestrian navigation method, and a
program which navigates a pedestrian route, provides infor-
mation regarding distance and travel directions to a certain
destination, notifies the user of the availability of guidance
by means of vibration, and provides a predetermined delay
until delivery of the information by means of a voice guide
to give the user sufficient time to prepare the display screen
of the navigation device constituted in a mobile phone for
viewing in a comfortable position, and facilitate listening to
the voice guidance, enhancing convenience of use and
verification of the information presented.

[0020] The above-mentioned objects of the present inven-
tion can be realized by the following configurations.
Namely, a pedestrian navigation device according to a first
mode of the present invention is a pedestrian navigation
device constituted in a mobile phone for navigating a
pedestrian route, comprising in particular:

[0021] position information receiving means that acquires
position information from the GPS system;

[0022] position information analyzing means that analyzes
the position information received by the position informa-
tion receiving means to calculate a present position;

[0023] map information storing means that stores map
information received from a server that provides navigation
information;

[0024] central processing means that calculates present
position information based on the present position calculated
by the position information analyzing means and the map
information stored in the map information storing means;
and

[0025] vibrating means that generates a vibration guide
based on the present position information calculated by the
central processing means.

[0026] Moreover, the pedestrian navigation device accord-
ing to the first mode of the invention comprises:

[0027] position information receiving means that acquires
position information from the GPS system;

[0028] position information analyzing means that analyzes
the position information received by the position informa-
tion receiving means to calculate a present position;

[0029] map information storing means that stores map
information received from a server that provides navigation
information;

[0030] central processing means that calculates present
position information based on the present position calculated
by the position information analyzing means and the map
information stored in the map information storing means;
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[0031] vibrating means that generates a vibration guide
based on the present position information calculated by the
central processing means; and

[0032] vibration pattern storing means that stores vibra-
tion patterns of the vibration guide generated by the vibrat-
ing means, characterized in that:

[0033] the central processing means determines a vibra-
tion pattern corresponding to the present position informa-
tion derived from among the vibration patterns stored in the
vibration pattern storing means; and

[0034] the vibrating means generates the vibration guide
based on the vibration pattern determined by the central
processing means.

[0035] In addition, the pedestrian navigation device
according to the first mode of the invention is characterized
in that the vibration pattern refers to the period of vibration
of the vibration guide generated by the vibrating means.

[0036] Further, the pedestrian navigation device according
to the first mode of the invention is characterized in that the
vibration pattern refers to the intensity of the vibration guide
generated by the vibrating means.

[0037] Further, the pedestrian navigation device according
to the first mode of the invention is characterized in that the
vibration pattern comprises a combination of patterns rep-
resented by the period of vibration and intensity of the
vibration guide generated by the vibrating means.

[0038] Moreover, the pedestrian navigation system
according to the first mode of the present invention com-
prises:

[0039] a pedestrian navigation device constituted in a
mobile phone for navigating a pedestrian route;

[0040] a server that provides the pedestrian navigation
device with navigation information; and

[0041] a network that permits the pedestrian navigation
device and the server to communicate with each other,
characterized in that:

[0042] the pedestrian navigation device is the pedestrian
navigation device according to any of claims 1 to 5.

[0043] In addition, the pedestrian navigation system
according to this mode of the invention comprises:

[0044] a pedestrian navigation device constituted in a
mobile phone for navigating a pedestrian route;

[0045] a server that provides the pedestrian navigation
device with navigation information; and

[0046] a network that permits the pedestrian navigation
device and the server to communicate with each other,
characterized in that:

[0047] the pedestrian navigation device is the pedestrian
navigation device according to claim 2, and downloads the
vibration pattern from the server.

[0048] Further, the pedestrian navigation system accord-
ing to this mode of the invention is characterized in that the
network referred to is the Internet or an intranet.
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[0049] A pedestrian navigation method according to the
first mode of the present invention is a pedestrian navigation
method for navigating a pedestrian route, characterized by
the following steps:

[0050] (A) position information is acquired from the GPS
system,

[0051] (B)the acquired position information is analyzed to
calculate the user’s present position;

[0052] (C) present position information is calculated
based on the calculated present position of the user and map
information received from a server that provides navigation
information; and

[0053] (D) vibration is generated based on the calculated
present position information.

[0054] Further, the pedestrian navigation method accord-
ing to this mode of the invention is characterized in that in
step (D), the vibration pattern corresponding to the present
position information is derived from among vibration pat-
terns arranged in advance, and the vibration guide is gen-
erated based on the vibration pattern.

[0055] Further, the pedestrian navigation method accord-
ing to this mode of the invention is characterized in that, in
step (D), the vibration pattern refers to the period of vibra-
tion of the vibration guide generated.

[0056] Further, the pedestrian navigation method accord-
ing to this mode of the invention is characterized in that in
step (D), the vibration pattern refers to the intensity of the
vibration guide generated.

[0057] Further, the pedestrian navigation method accord-
ing to this mode of the invention is characterized in that in
step (D), the vibration pattern comprises a combination of
patterns represented by the period of vibration and intensity
of the vibration guide generated.

[0058] The program according to the first mode of the
present invention is such that it induces a mobile phone to
navigate a pedestrian route, characterized in that the mobile
phone performs the function of the pedestrian navigation
device according to any of claims 1 to 5.

[0059] Further, the program according to the first mode of
the present invention is such that it induces a mobile phone
to navigate a pedestrian route, characterized in that the
mobile phone performs the function of processing carried
out by means of the pedestrian navigation method according
to any of claims 9 to 13.

[0060] According to the configurations of the first mode of
the invention, it is possible to provide a pedestrian naviga-
tion device, a pedestrian navigation system, a pedestrian
navigation method, and a program by which information on
distance and travel directions to a certain destination and the
like is conveniently obtained by means of vibration, thereby
facilitating verification of the information presented.

[0061] Namely, according to the pedestrian navigation
device and the pedestrian navigation system of the present
invention, it is possible to provide information on distance
and travel directions to a certain destination and the like by
means of vibration, thereby eliminating the need for the user
to walk while viewing and verifying the image display,
thereby enhancing convenience of navigation.
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[0062] In this manner, it will not be necessary to con-
stantly check the image display while walking or traveling,
thereby facilitating verification of the information received.
Moreover, it will not be necessary to walk or travel with the
speaker of the mobile phone constantly turned on, which
raises the issue of concern for one’s surroundings because of
the detrimental effect that sound emission makes to the
environment.

[0063] Further, the pedestrian navigation device according
to the second mode of the present invention is constituted in
a mobile phone for navigating a pedestrian route, compris-
ing in particular:

[0064] position information receiving means that acquires
position information from the GPS system;

[0065] position information analyzing means that analyzes
the position information received by the position informa-
tion receiving means to calculate a present position;

[0066] map information storing means that stores map
information received from a server that provides navigation
information;

[0067] central processing means that calculates present
position information based on the present position calculated
by the position information analyzing means and the map
information stored in the map information storing means;

[0068] vibrating means that generates a vibration guide
based on the present position information calculated by the
central processing means; and

[0069] voice guide output means that outputs a guide
voice based on the present position information calculated
by the central processing means.

[0070] Moreover, the pedestrian navigation device accord-
ing to the second mode of the invention comprises:

[0071] position information receiving means that acquires
position information from the GPS system;

[0072] position information analyzing means that analyzes
the position information received by the position informa-
tion receiving means to calculate a present position;

[0073] map information storing means that stores map
information received from a server that provides navigation
information;

[0074] central processing means that calculates present
position information based on the present position calculated
by the position information analyzing means and the map
information stored in the map information storing means;

[0075] vibrating means that generates a vibration guide
based on the present position information calculated by the
central processing means; and

[0076] voice guide output means that outputs a guide
voice based on the present position information calculated
by the central processing means, characterized in that:

[0077] the voice guide output means outputs the guide
voice after a predetermined delay from the time the vibration
guide is generated.

[0078] In addition, the pedestrian navigation device
according to the above mode is characterized in that the
voice guide output means adds either a soundless (voiceless)
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section, a sound effect, or a melody for a predetermined
period of time at the onset of the sound voice.

[0079] Moreover, the pedestrian navigation system
according to the second mode of the present invention
comprises:

[0080] a pedestrian navigation device constituted in a
mobile phone for navigating a pedestrian route;

[0081] a server that provides the pedestrian navigation
device with navigation information; and

[0082] a network that permits the pedestrian navigation
device and the server to communicate with each other,
characterized in that:

[0083] the pedestrian navigation device is the pedestrian
navigation device according to any of claims 16 to 18.

[0084] In addition, the pedestrian navigation system
according to this mode of the invention comprises:

[0085] a pedestrian navigation device constituted in a
mobile phone for navigating a pedestrian route;

[0086] a server that provides the pedestrian navigation
device with navigation information; and

[0087] a network that permits the pedestrian navigation
device and the server to communicate with each other,
characterized in that:

[0088] the pedestrian navigation device is the pedestrian
navigation device according to any of claims 16 to 18, and
downloads a voice pattern corresponding to the guide voice
from the server.

[0089] Further, the pedestrian navigation system accord-
ing to this mode of the invention refers to the pedestrian
navigation system according to claim 19 or claim 20,
characterized in that the network referred to is the Internet
or an intranet.

[0090] The pedestrian navigation method according to the
second mode of the present invention is a pedestrian navi-
gation method for navigating a pedestrian route, character-
ized by the following steps:

[0091] (A) position information is acquired from the GPS
system,

[0092] (B)the acquired position information is analyzed to
calculate the user’s present position;

[0093] (C) present position information is calculated
based on the calculated present position of the user and map
information received from a server that provides navigation
information;

[0094] (D) vibration is generated based on the calculated
present position information; and

[0095] (E) a guide voice is outputted based on the calcu-
lated present position information.

[0096] Moreover, the pedestrian navigation method
according to the second mode of the present invention is a
pedestrian navigation method for navigating a pedestrian
route, characterized by the following steps:

[0097] (A) position information is acquired from the GPS
system,
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[0098] (B) the acquired position information is analyzed to
calculate the user’s present position;

[0099] (C) present position information is calculated
based on the calculated present position of the user and map
information received from a server that provides navigation
information;

[0100] (D) vibration is generated based on the calculated
present position information; and

[0101] (E) a guide voice is outputted based on the calcu-
lated present position information after a predetermined
delay from the generation of the vibration.

[0102] In addition, the pedestrian navigation method
according to the second mode of the invention is character-
ized in that delaying means is provided to start the voice
guide after a predetermined delay from the time the vibra-
tion guide is generated.

[0103] Further, the pedestrian navigation method accord-
ing to this mode is characterized in that the sound guide
includes a soundless (voiceless) section, a sound effect, or a
melody for a predetermined period added at inception of the
guide voice.

[0104] The program according to the second mode of the
present invention is a program that induces a mobile phone
to navigate a pedestrian route, characterized in that the
mobile phone performs the function of the pedestrian navi-
gation device according to any of claims 16 to 18.

[0105] In addition, the program according to the second
mode of the present invention is a program that induces a
mobile phone to navigate a pedestrian route, characterized in
that the mobile phone performs the function of processing
carried out by the pedestrian navigation method according to
claim 22 or claim 23.

[0106] According to the configurations of the second
mode of the invention, since the pedestrian navigation
device constituted in a mobile phone utilizes a vibration unit
provided therein to first notify the user of the availability of
guidance information by means of vibration even before the
user arrives at a certain guide point marked and used for
route guidance, and, simultaneously or after a predetermined
period, generates the release of voice guidance information,
the user is thus given sufficient time to take out the mobile
phone from his pocket or the like when the device vibrates
to check the map image to be displayed. Moreover, if the
user moves to an area where the mobile phone’s display
quality is enhanced as to facilitate viewing of the map image
on display, the voice guidance becomes more audible, and it
is thus possible to rely on voice guidance even if the volume
of voice of the mobile phone is low.

[0107] In other words, since distance information and
travel directions to a desired destination can be provided in
the form of a voice guide while the incidence of vibration
signifies as a cue that such guidance information is available,
the user is therefore able to pay attention to the voice guide
without haste, thereby making it convenient for him to
facilitate verification of the information.

[0108] Moreover, it will not be necessary for the user to
walk or travel while the speaker is constantly turned on,
thereby eliminating the need to be concerned with the
possible detrimental effect of voice emission to the environ-
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ment. In addition, it will not be necessary to constantly view
the image display while walking or traveling, thereby
enhancing convenience of verifying the information
received.

[0109] Further, since the pedestrian navigation device
constituted in the mobile phone according to the first and
second modes of the present invention acquires position
information from the GPS, causes the server to search for a
route, and receives the delivery of guide data along with map
and route information, it can perform the function of route
guidance accurately, while at the same time, make unre-
stricted route searching possible. Further, the pedestrian
navigation device is capable of providing guidance infor-
mation in advance, for example, information on the distance
required to be traversed (e.g., 70 m) before a guide point,
such as an intersection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0110] FIG. 1 is a block diagram showing an example of
a pedestrian navigation system including a pedestrian navi-
gation device according to the present invention.

[0111] FIG. 2 is a flowchart showing the processing
function carried out in accordance with the pedestrian navi-
gation method subject of the present invention.

[0112] FIG. 3 is a drawing shows the steps involved in the
production of a voice guide, in which flowchart FIG. 3a
illustrates the generation of a voice guide and drawing FIG.
3 b is the corresponding timing chart thereof.

[0113] FIG. 4 is a block diagram showing another
example of the pedestrian navigation system including the
pedestrian navigation device according to the present inven-
tion.

[0114] FIG.5 is a drawing shows the steps involved in the
production of the voice guide referred to in the pedestrian
navigation device represented in FIG. 4, in which flowchart
FIG. 5q illustrates the generation of a voice guide and
drawing FIG. 5 4 is the corresponding timing chart thereof.

[0115] FIG. 6 is a timing chart showing another example
of the process of generation of a voice guide.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0116] Description will now be made to illustrate the
embodiments of a pedestrian navigation device, a pedestrian
navigation system, a pedestrian navigation method, and a
program according to the present invention with reference to
the drawings.

[0117] FIG. 1 is a block diagram showing an example of
the pedestrian navigation system including the pedestrian
navigation device according to the first mode of the present
invention. In FIG. 1, the pedestrian navigation system is
provided with a pedestrian navigation device 10 constituted
in a mobile phone for navigating a pedestrian route by means
of vibration, a server 30 that provides the pedestrian navi-
gation device 10 with navigation information, a network 40
that permits the pedestrian navigation device 10 and the
server 30 to communicate with each other, and the GPS
(Global Positioning System) 20 that provides the pedestrian
navigation device 10 with position information.
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[0118] Inthis configuration, the network 40 may consist of
the Internet or an intranet. Moreover, the pedestrian navi-
gation device 10 is capable of downloading vibration pat-
terns and map information from the server.

[0119] In addition, in FIG. 1, the pedestrian navigation
device 10 is provided with a communication control unit 21
that is connected to the network 40 to receive from and
transmit information to the server 30, a position information
receiving unit 12 that acquires position information from the
GPS 20, a position information analyzing unit 13 that
analyzes the position information received by the position
information receiving unit 12 to calculate a present position,
a MAP DB (MAP Data Base) 14 that stores map informa-
tion, a central processing unit 11 that calculates present
position information based on the present position calculated
by the position information analyzing unit 13 and the map
information stored in the MAP DB 14, a vibrating unit 17
that generates a vibration guide based on the present position
information calculated by the central processing unit 11, a
vibration pattern DB 18 that stores vibration patterns of the
vibration guides generated by the vibrating unit 17, a
speaker 19 that outputs a voice guide based on the present
position information calculated by the central processing
unit 11, a display unit 15 that displays the present position
information calculated by the central processing unit 11, and
an input unit 16 that is used to input route search conditions
and to command commencement of navigation.

[0120] In this configuration, the central processing unit 11
determines the vibration pattern and the voice guide corre-
sponding to the present position information from among the
vibration patterns stored in the vibration pattern DB 18. The
vibrating unit 17 generates the vibration guide based on the
vibration pattern determined by the central processing unit
11, and the speaker 19 outputs the voice guide determined by
the central processing unit 11.

[0121] Moreover, the vibration pattern DB 18 is also
capable of storing vibration patterns pertaining to the vary-
ing periods of vibration and degrees of intensity of the
vibration guides generated by the vibrating unit 17, as well
as patterns comprising a combination of both kinds of
patterns and the like.

[0122] FIG. 2 is a flowchart showing the processing
function carried out in accordance with the pedestrian navi-
gation method subject of the present invention, comprising
the following steps.

[0123] In Step (A), position information is accessed from
the GPS 20, followed by Step (B) in which the acquired
position information is analyzed to calculate the user’s
present position. Next, in Step (C), the present position
information is analyzed based on the calculated present
position, and the map information, followed by Step (D), in
which vibration is generated based on the calculated present
position information, and thereafter in Step (E), the voice
guide is outputted based on the calculated present position
information.

[0124] In the abovementioned process, the vibration pat-
tern corresponding to the present position information from
among the vibration patterns arranged in advance is deter-
mined in Step (D), while the vibration guide is generated
based on the vibration pattern, while the voice guide corre-
sponding to the present position information is determined
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and outputted in Step (E). Moreover, in the step (D), the
vibration pattern may consist of a pattern pertaining to the
period or the intensity of the vibration or a combination of
both patterns generated.

[0125] Description will now be made of an example of the
pedestrian navigation method according to the present
invention with reference to FIGS. 1 and 2. Navigation
commences upon the inputting of a starting point, (which
may either be the user’s present position or an arbitrary
location) and a destination into the input unit 16. The server
30 or the central processing unit 11 of the pedestrian
navigation device 10 then searches and detects route infor-
mation and determines a navigation route. In this connec-
tion, any of the existing known methods may be employed
for determining the navigation route.

[0126] The position information receiving unit 12 of the
pedestrian navigation device 10 receives position informa-
tion from the GPS 20, which the position information
analyzing unit 13 analyzes in order to calculate the user’s
present position. The central processing unit 11 calculates
the present position information based on the user’s present
position calculated by the position information analyzing
unit 13 as well as the map information stored in the MAP DB
14. The central processing unit 11 thereafter compares the
calculated present position information and the navigation
route with each other to determine whether the user’s
present position exists in the proposed route (step 201).

[0127] Ifitis determined that the user’s present position is
not present in the proposed route in step 201, the central
processing unit 11 selects a vibration pattern for an off-route
from the vibration pattern DB 18, and generates vibration
corresponding to the vibration pattern from the vibrating
unit 17 to declare the off-route (step 202).

[0128] On the other hand, if it is determined that the user’s
present position exists in the proposed route in step 201, the
central processing unit 11 selects a vibration pattern corre-
sponding to the next guide point (such as an intersection, a
bus stop, a railroad station, or a certain destination) from the
vibration pattern DB 18, and generates vibration corre-
sponding to respective vibration patterns from the vibrating
unit 17 to declare the range of distance to the next guide
point (such as distance information) (step 203, and step
204-1 to step 204-n).

[0129] InFIG. 2, the vibration pattern (pattern I (I=1 to n))
is determined by analyzing the range of distance x from the
user’s present position to the next guide point from among
predetermined distance ranges a; (I=1 to n). For example,

[0130] (1) a vibration pattern is designated vibration pat-
tern 1 (vibration period (vibration interval): long, vibration
intensity: weak) if x=a, (300 [m)); or

[0131] (2) a vibration pattern is designated vibration pat-
tern 2 (vibration period (vibration interval): medium, vibra-
tion intensity: medium)ifa, (300[m])Zx2a, (200 [m]); and

[0132] (3) a vibration pattern is designated vibration pat-
tern 3 (vibration period (vibration interval): short, vibration
intensity: strong) if a, (200 [m])2xZa, (100 [m]).

[0133] Moreover, if the distance x from the user’s present
position to the next guide point falls within a predetermined
distance range a, (100 [m]2x, for example), a vibration
pattern (a left turn pattern, a straight travel pattern, or a right
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turn pattern) for indicating a travel direction left turn,
straight travel, or right turn) at the next guide point is
selected, and the vibrating unit 17 vibrates according to the
respective vibration patterns (step 205 to step 208). In this
regard, vibration patterns at a certain guide point corre-
sponding to instructions for making a “U-turn” or going
forward diagonally to the left or right or backward diago-
nally to the left or right in addition to the standard “turn left”,
“go straight” and “turn right” directions may be arranged in
the vibration pattern DB 18 for use as may be required.

[0134] In addition, it should be noted that such vibration
patterns may be downloaded from the server 30 and stored
in the vibration pattern DB 18, while the required vibration
patterns may be selectively downloaded.

[0135] Further, a voice guide such as voice guidance or a
predetermined instruction voice may be outputted from the
speaker 19 when the respective vibration patterns are gen-
erated at time points corresponding to the guide points (step
204-1 to step 204-r and step 206 to step 208).

[0136] When the voice guide such as voice guidance or the
predetermined instruction voice is outputted when the
respective vibration patterns are generated in step 204, the
user may find the voice guidance inaudible even if he
recognizes the vibration pattern and pays attention thereto.
For instance, if the there is ambient noise in the vicinity of
the user’s present position, he may not be able to hear the
voice guidance from inception even if he brings the portable
terminal or the like close to the ear. Accordingly, depending
on the internal specification of the mobile phone, the startup
of'the vibration may be configured as a function call to allow
instantaneous processing, such that the mobile phone may
vibrate and signal the start of the voice guidance almost at
the same time even if the vibration period is set to one
second as shown in the flowchart in FIG. 3(a) and the timing
chart in FIG. 3(4). This problem normally ensues in the case
of the conventional mobile phone where vibration was
merely intended to serve the function of a ring tone, and not
for the purpose of operating in combination with another
function.

[0137] FIG. 4 is a block diagram showing another
example of the pedestrian navigation system according to
the second mode of the present invention intended to solve
this problem. As exemplified in FIG. 4, in the pedestrian
navigation system including the pedestrian navigation
device according to the present invention, the pedestrian
navigation device is provided with a sound pattern database
and a timer, whereby provision is made to substantially
delay the delivery of voice guidance information after the
vibration occurs.

[0138] The pedestrian navigation device 10 referred to in
FIG. 4, that navigates a pedestrian route by means of
vibration is provided with the communication control unit
21 that is connected to the network 40 to receive from and
transmit information to the server 30, the position informa-
tion receiving unit 12 that acquires the position information
from the GPS 20, the position information analyzing unit 13
that analyzes the position information received by the posi-
tion information receiving unit 12 to calculate the present
position, the MAP DB 14 that stores the map information,
the central processing unit 11 that calculates the present
position information based on the present position calculated
by the position information analyzing unit 13 and the map
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information stored in the MAP DB 14, the vibrating unit 17
that generates the vibration guide based on the present
position information calculated by the central processing
unit 11, the vibration pattern DB 18 that stores the vibration
patterns of the vibration guides generated by the vibrating
unit 17, the speaker 19 that outputs the voice guide based on
the present position information calculated by the central
processing unit 11, the display unit 15 that displays the
present position information calculated by the central pro-
cessing unit 11, and the input unit 16 that is used to input the
route search conditions and to command commencement of
navigation, as well as the voice pattern data base (voice
pattern DB) 22 that stores contents of the voice guidance and
the timer 23.

[0139] As shownin FIGS. 1 and 2, navigation starts when
input is made to the input unit 16, followed by detection of
route information to determine a navigation route, the acqui-
sition of position information from the GPS 20 by the
position information receiving unit 12, calculation of the
present position by means of position information analysis
in the position information analyzing unit 13, calculation of
the present position information by the central processing
unit 11, comparing the calculated present position informa-
tion and the navigation route with each other, and determin-
ing whether the present position exists in the proposed route.
As a result of the comparison and determination made,
vibration is generated, notice of the delivery of voice guid-
ance ensues, and, in this regard, the central processing unit
11 determines the vibration pattern corresponding to the
present position information from among the vibration pat-
terns stored in the vibration pattern DB 18.

[0140] The vibrating unit 17 generates the vibration guide
based on the vibration pattern determined by the central
processing unit 11. Similarly, the central processing unit 11
determines the corresponding sound pattern and sound guid-
ance corresponding to the present position information from
among the sound patterns stored in the sound pattern DB 22.
After the vibrating unit generates the vibration guide, the
speaker 19 outputs the voice guidance based on the voice
pattern determined by the central processing unit 11. In this
case, sound patterns corresponding to the voice guide may
be downloaded from the server 30 and stored in the voice
pattern DB 22, while the required sound patterns may be
selectively downloaded.

[0141] Tt should be noted that only simple vibration pat-
terns need be arranged in the vibration pattern DB to serve
only as a cue that voice guidance is available. In this manner,
it will not be necessary for the user to memorize the nature
and content of such vibration patterns and he can therefore
devote more attention to the voice guidance and the dis-
played map.

[0142] On this occasion, as shown in FIG. 5, provision for
delay T1 by the timer 23 starting from the moment the
vibrating unit 17 generates the vibration pattern, such that
the sound guidance may ensue when delay T1 has elapsed.
FIG. 5 shows the steps involved in the production of the
voice guide in the pedestrian navigation device represented
in FIG. 4, in which flowchart (a) illustrates the generation of
a voice guide and drawing (b) is the corresponding timing
chart thereof. For example, it has been confirmed by experi-
ment that if the period of the vibration guide is set to one
second, the voice guidance should preferably be set to start
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after two seconds have elapsed, such that the delay to be set
by the timer 23 should be three seconds. Alternatively, the
length of delay may be variably set by the user. If the length
of delay is variable, it would be possible for the user to
adjust the delay setting to match his own preferences,
considering such factors as the location of the user’s cloth-
ing pocket or the user’s degree of familiarity in operating the
pedestrian navigation device.

[0143] Further, as shown in the timing chart of FIG. 6, any
one of a soundless section, a sound effect or a melody, or the
like for an appropriate period, e.g., three seconds, may be
added at the inception of the voice guidance. Since the
compression ratio of soundless section data is high, capacity
thereof is rather small, such that it hardly exerts any influ-
ence if downloaded to the portable terminal. In this case, it
is possible to induce the start of the voice guide after a
predetermined delay from the end of the sequence of the
vibration pattern without the need to provide for delaying
means such as a timer. It is thus possible to apply this
configuration to products which have already been sold
without the need to change the program but by simply
changing the sound data.

[0144] The navigation process indicated in steps 201 to
208 is repeated up to the destination (step 209), and navi-
gation ends after vibration is generated by an arrival pattern
at the destination or in the vicinity of the destination (step
210). In this case, it is possible to output the voice guide such
as the voice guidance.

[0145] While description of the pedestrian navigation
devices and the pedestrian navigation methods according to
the present invention has been made above, it is possible to
apply the program subject of the same invention for navi-
gating a pedestrian route to a portable terminal constituted
by a mobile phone, as the said program can induce the
mobile phone to perform the functions of the afore-de-
scribed pedestrian navigation devices and carry out process-
ing in accordance with the afore-mentioned pedestrian navi-
gation methods.

1. A pedestrian navigation device constituted in a mobile
phone for navigating a pedestrian route, comprising in
particular:

position information receiving means that acquires posi-
tion information from the Global Positioning System
(GPS);

position information analyzing means that analyzes the
position information received by the said position
information receiving means to calculate a present
position;

map information storing means that stores map informa-
tion received from a server that provides navigation
information;

central processing means that calculates present position
information based on the present position calculated by
the said position information analyzing means and the
map information stored in the said map information
storing means; and

vibrating means that generates a vibration guide based on
the present position information calculated by the said
central processing means.
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2. A pedestrian navigation device constituted in a mobile
phone for navigating a pedestrian route, comprising:

position information receiving means that acquires posi-
tion information from the GPS system;

position information analyzing means that analyzes the
position information received by the said position
information receiving means to calculate a present
position;

map information storing means that stores map informa-
tion received from a server that provides navigation
information;

central processing means that calculates present position
information based on the present position calculated by
the said position information analyzing means and the
map information stored in the said map information
storing means;

vibrating means that generates a vibration guide based on
the present position information calculated by the said
central processing means; and

vibration pattern storing means that stores vibration pat-
terns of the vibration guide generated by the said
vibrating means, characterized in that:

the central processing means determines a vibration pat-
tern corresponding to the present position information
derived from among the vibration patterns stored in the
said vibration pattern storing means; and

the said vibrating means generates the vibration guide
based on the vibration pattern determined by the said
central processing means.

3. The pedestrian navigation device according to claim 2,
characterized in that the vibration pattern refers to the period
of vibration of the vibration guide generated by the said
vibrating means.

4. The pedestrian navigation device according to claim 2,
characterized in that the vibration pattern refers to the
intensity of the vibration guide generated by the said vibrat-
ing means.

5. The pedestrian navigation device according to claim 2,
characterized in that the vibration pattern comprises a com-
bination of patterns represented by the period of vibration
and intensity of the vibration guide generated by the vibrat-
ing means.

6. A pedestrian navigation system comprising:

a pedestrian navigation device constituted in a mobile
phone for navigating a pedestrian route;

a server that provides the said pedestrian navigation
device with navigation information; and

a network that permits the said pedestrian navigation
device and the said server to communicate with each
other, characterized in that:

the pedestrian navigation device is the pedestrian navi-
gation device according to claim 1.
7. A pedestrian navigation system comprising:

a pedestrian navigation device that is constituted in a
mobile phone for navigating a pedestrian route;

a server that provides the said pedestrian navigation
device with navigation information; and



US 2006/0190168 Al

a network that permits the said pedestrian navigation
device and the said server to communicate with each
other, characterized in that:

the said pedestrian navigation device is the pedestrian
navigation device according to claim 2, and downloads
the vibration pattern from the said server.

8. The pedestrian navigation system according to claim 6,
characterized in that the said network is the Internet or an
intranet.

9. A pedestrian navigation method for navigating a pedes-
trian route, characterized by the following steps:

(A) position information is acquired from the GPS sys-
tem;

(B) the acquired position information is analyzed to
calculate the user’s present position;

(C) present position information is calculated based on the
calculated present position of the user and map infor-
mation received from a server that provides navigation
information; and

(D) vibration is generated based on the calculated present

position information.

10. The pedestrian navigation method according to claim
9, characterized in that the said step (D) determines a
vibration pattern corresponding to the present position infor-
mation from among a number of vibration patterns arranged
in advance, and a vibration guide is generated based on the
vibration pattern.

11. The pedestrian navigation method according to claim
10, characterized in that, in the said step (D), the vibration
pattern refers to the period of vibration of the vibration guide
generated.

12. The pedestrian navigation method according to claim
10, characterized in that, in the said step (D), the vibration
pattern refers to the intensity of the vibration guide gener-
ated.

13. The pedestrian navigation method according to claim
10, characterized in that, in the said step (D), the vibration
pattern comprises a combination of patterns represented by
the period of vibration and intensity of the vibration guide
generated by the vibrating means.

14. A program that induces a mobile phone to navigate a
pedestrian route, wherein the mobile phone performs the
function of the pedestrian navigation device according to
claim 1.

15. A program that induces a mobile phone to navigate a
pedestrian route, wherein the mobile phone performs the
function of processing carried out by means of the pedes-
trian navigation method according to claim 9.

16. A pedestrian navigation device constituted in a mobile
phone for navigating a pedestrian route, comprising in
particular:

position information receiving means that acquires posi-
tion information from the GPS system;

position information analyzing means that analyzes the
position information received by the said position
information receiving means to calculate a present
position;

map information storing means that stores map informa-
tion received from a server that provides navigation
information;
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central processing means that calculates present position
information based on the present position calculated by
the said position information analyzing means and the
map information stored in the said map information
storing means;

vibrating means that generates a vibration guide based on
the present position information calculated by the said
central processing means; and

voice guide output means that outputs a guide voice based
upon the present position information calculated by the
said central processing means.
17. A pedestrian navigation device constituted in a mobile
phone for navigating a pedestrian route, comprising:

position information receiving means that acquires posi-
tion information from the GPS system;

position information analyzing means that analyzes the
position information received by the said position
information receiving means to calculate a present
position;

map information storing means that stores map informa-
tion received from a server that provides navigation
information;

central processing means that calculates present position
information based on the present position calculated by
the said position information analyzing means and the
map information stored in the said map information
storing means;

vibrating means that generates a vibration guide based on
the present position information calculated by the said
central processing means; and

voice guide output means that outputs a guide voice based
on the present position information calculated by the
said central processing means, characterized in that:

the said voice guide output means outputs the guide voice
after a predetermined delay from the time the vibration
guide is generated.

18. The pedestrian navigation device according to claim
17, characterized in that the said voice guide output means
adds either a soundless (voiceless) section, a sound effect, or
a melody for a predetermined period at the onset of the guide
voice.

19. A pedestrian navigation system comprising:

a pedestrian navigation device that is constituted in a
mobile phone for navigating a pedestrian route;

a server that provides the said pedestrian navigation
device with navigation information; and

a network that permits the said pedestrian navigation
device and the said server to communicate with each
other, characterized in that:

the said pedestrian navigation device is the pedestrian
navigation device according to claim 16.
20. A pedestrian navigation system comprising:

a pedestrian navigation device that is constituted in a
mobile phone for navigating a pedestrian route;

a server that provides the said pedestrian navigation
device with navigation information; and
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a network that permits the said pedestrian navigation
device and the said server to communicate with each
other, characterized in that:

the said pedestrian navigation device is the pedestrian
navigation device according to claim 16, and down-
loads a voice pattern of the guide voice from the said
server.

21. The pedestrian navigation system according to claim
19, characterized in that the said network is the Internet or
an intranet.

22. A pedestrian navigation method for navigating a
pedestrian route, characterized by the following steps:

(A) position information is acquired from the GPS sys-
tem;

(B) the acquired position information is analyzed to
calculate the user’s present position;

(C) present position information is calculated based on the
calculated present position of the user and map infor-
mation received from a server that provides navigation
information;

(D) vibration is generated based on the calculated present
position information; and

(E) a guide voice is outputted based on the calculated
present position information.
23. A pedestrian navigation method for navigating a
pedestrian route, characterized by the following steps:

(A) position information is acquired from the GPS sys-
tem;
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(B) the acquired position information is analyzed to
calculate the user’s present position;

(C) present position information is calculated based on the
calculated present position of the user and map infor-
mation received from a server that provides navigation
information;

(D) vibration is generated based on the calculated present
position information; and

(E) a guide voice is outputted based on the calculated
present position information after a predetermined
delay from the time the vibration is generated.

24. The pedestrian navigation method according to claim
22, characterized in that delaying means is provided to start
the voice guide after a predetermined delay from the time the
vibration guide is generated.

25. The pedestrian navigation method according to claim
22, characterized in that either a soundless (voiceless) sec-
tion, a sound effect, or a melody for a predetermined period
is added at the onset of the said guide voice.

26. A program that induces a mobile phone to navigate a
pedestrian route, wherein the mobile phone performs the
function of the pedestrian navigation device according to
claim 16.

27. A program that induces a mobile phone to navigate a
pedestrian route, wherein the mobile phone performs the
function of processing carried out by means of the pedes-
trian navigation method according to claim 22.





