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(54) Navigation apparatus and navigation system

(57) In a smartphone (1), a navigation application
(122) provides route guidance such that even in a state
in which it is impossible to connect to a navigation server
(4) configured to provide navigation information including
route data representing a route and guidance data rep-
resenting a guidance content of a guidance point set on
the route, route guidance is provided using navigation
information previously acquired from the navigation serv-
er (4) when the guidance information includes one or

more pieces of not-yet-output guidance data of guidance
points and when the number of pieces of not-yet-output
guidance data is equal to or greater than a predetermined
value. When the number of pieces of not-yet-output guid-
ance data is smaller than the predetermined value, nav-
igation information is generated based on map data
stored in storage apparatus and route guidance is pro-
vided using the generated navigation information.
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Description

[0001] The present invention relates to a technique of
a navigation apparatus adapted to provide route guid-
ance using route information acquired from an external
server.
[0002] In a navigation apparatus for providing route
guidance using route information acquired from an ex-
ternal server, a technique is known to provide route guid-
ance, as disclosed, for example, in JP 2011-75403 A,
and Japanese Patent No. 4147712, such that the exter-
nal server searches for an optimum route taking into ac-
count road traffic information such as congestion infor-
mation, and the external server provides route informa-
tion associated with the route selected via the search to
the navigation apparatus that requested the route infor-
mation via a mobile communication network. In a situa-
tion in which the navigation apparatus is allowed to ac-
cess the external server, route information is acquired
from the external server and route guidance is provided
using the acquired route information. In a situation in
which the navigation apparatus is not allowed to access
the external server, a route to a destination is searched
for based on map data stored in the navigation apparatus
and route guidance is provided based on the route se-
lected via the search process.
[0003] In the above-described navigation apparatus
adapted to acquire route information from the external
server and provide route guidance based on the acquired
route information, a problem, as described below, may
occur in the technique in which when it is not allowed to
access the external server, a route to a destination is
searched for based on the map data stored in the navi-
gation apparatus and route guidance is provided using
the route selected via the search. For example, let it be
assumed that, as illustrated in Fig. 5A, the navigation
apparatus is at a current point 501 and has acquired,
from an external server, route information of a route 503
that allows it to avoid a congested section 502. Let it be
further assumed that as illustrated in Fig. 5B, the navi-
gation apparatus then goes into a tunnel 500, which
makes it impossible for the navigation apparatus to, at a
current point 511 in the tunnel 500, access the external
server. In this case, at the current point 511 in the tunnel
500 at which the navigation apparatus is not capable of
accessing the external server, the navigation apparatus
searches for a route based on map data stored in the
navigation apparatus. However, because the navigation
apparatus is not capable of taking into account conges-
tion in the searching for the route, a route 513 passing
through the congested section 502 is selected as a result
of the searching.
[0004] When the route 513 passing through the con-
gested section 502 is selected as in this specific case, if
it does not become again possible to access the external
server to acquire new route information from the external
server before reaching a branch point 514 at which a
route 503 should be selected to avoid the congested sec-

tion 502 instead of selecting the route 513 passing
through the congested section 502, then the undesirable
route 513 passing through the congested section 502 is
selected via the search performed by the navigation ap-
paratus, and route guidance is performed for the unde-
sirable route 513.
[0005] In view of the above, in a navigation apparatus
adapted to acquire route information from an external
server and provide route guidance based on the acquired
route information such that when it is impossible to ac-
cess the external server, a route is searched for based
on map data stored in the navigation apparatus and route
guidance is provided based on a route selected via the
searching, the present invention provides a technique to
suppress a possibility that route guidance is provided for
an undesirable route during a period in which it is impos-
sible to access the external server.
[0006] According to an aspect, the present invention
provides a navigation apparatus including a mobile com-
munication apparatus for performing mobile communi-
cation, the navigation apparatus further including current
point calculation means adapted to calculate the current
point, navigation information acquisition means adapted
to repeatedly and intermittently connect via the mobile
communication to a navigation server adapted to provide
navigation information including route data representing
a route from a specified current point to a specified des-
tination and also including one or more pieces of guid-
ance data each representing a guidance content asso-
ciated with a guidance point at a guidance provision point
in a section on the route from the specified current point
thereby acquiring the navigation information for the spec-
ified destination and the current point that is calculated
by the current point calculation means each time a con-
nection to the navigation server is made, a storage ap-
paratus in which map data is stored, and guidance pro-
vision means. The guidance provision means is adapted
to provide guidance such that in a period in which the
navigation information acquisition means is capable of
connecting to the navigation server, the route is present-
ed based on the current point calculated by the current
point calculation means and the last navigation informa-
tion acquired by the navigation information acquisition
means and guidance associated with a guidance point
is provided when the current point calculated by the cur-
rent point calculation means becomes close to the guid-
ance point, while in a period in which the navigation in-
formation acquisition means is not capable of connecting
to the navigation server, when the last navigation infor-
mation acquired by the navigation information acquisition
unit includes one or more pieces of not-yet-provided guid-
ance data of guidance points, if a number of pieces of
not-yet-provided guidance data is equal to or greater than
a predetermined value, the route is presented based on
the last navigation information acquired by the navigation
information acquisition unit and guidance associated with
a guidance point is provided when the current point cal-
culated by the current point calculation means becomes
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close to the guidance point, but if the number of pieces
of not-yet-provided guidance data is smaller than the pre-
determined value, a route to the specified destination
from the current point calculated by the current point cal-
culation means is selected by performing searching
based on the map data stored in the storage apparatus,
one or more guidance provision points are set on the
selected route, the selected route is presented, and guid-
ance associated with a guidance provision point is pro-
vided when the current point calculated by the current
point calculation means becomes close to the guidance
provision point.
[0007] In the navigation apparatus, the section may be
a section from the specified current point to a point on
the route located apart from the specified current point
by a predetermined distance, or may be a section from
the specified current point to a point on the route predict-
ed to be reached by the navigation apparatus when a
predetermined time elapses. In the navigation apparatus,
when it becomes impossible to connect to the navigation
server, the navigation information acquisition unit may
monitor whether it again becomes possible to connect to
the navigation server, and when it again becomes pos-
sible to connect to the navigation server, the navigation
information acquisition unit may restart to intermittently
acquire navigation information.
[0008] In the navigation apparatus, even in a state in
which it is impossible to connect the navigation server
adapted to provide navigation information including route
data representing a route from a specified current point
to a specified destination and also including one or more
pieces of guidance data each representing a guidance
content associated with a guidance point at a guidance
provision point in a section on the route from the specified
current point, when navigation information acquired last
includes one or more pieces of not-yet-provided guid-
ance data of guidance points, if a number of pieces of
not-yet-provided guidance data is equal to or greater than
a predetermined value, a route may be presented based
on the last navigation information acquired by the navi-
gation information acquisition unit and guidance associ-
ated with a guidance point may be provided when the
current point calculated by the current point calculation
means becomes close to the guidance point.
[0009] In general, the navigation server is capable of
setting a route based on information on a greater number
of items (for example, real-time road traffic information
such as congestion information) than the navigation ap-
paratus is capable. Therefore, the route selected by the
navigation server is likely to be more suitable than the
route selected via searching performed by the navigation
apparatus.
[0010] In this regard, the navigation apparatus is
adapted such that even in a situation in which it is impos-
sible to access the navigation server, when navigation
information acquired last includes one or more pieces of
not-yet-provided guidance data of guidance points, if the
number of pieces of not-yet-provided guidance data is

equal to or greater than the predetermined value, it is
allowed to perform route guidance for a suitable route
based on navigation information acquired from the nav-
igation server, which leads to a reduction of a possibility
that route guidance is provided for an undesirable route
in the situation in which it is impossible to access the
navigation server.
[0011] As described above, the present invention pro-
vides an effect that in the navigation apparatus adapted
to acquire route information from an external server and
provide route guidance based on the acquired route in-
formation such that when it is impossible to access the
external server, a route is searched for based on map
data stored in the navigation apparatus and route guid-
ance is provided based on a route found in the searching,
it is allowed to reduce the possibility that route guidance
is provided for an undesirable route in a situation in which
it is impossible to access the external server.
[0012] According to an aspect, the present invention
also provides a navigation system including a navigation
apparatus according to the invention and a navigation
server to which the navigation apparatus is capable of
connecting via the mobile communication, the navigation
server comprising navigation information provision
means adapted to provide navigation information includ-
ing route data and guidance data to the navigation ap-
paratus, the route data representing a route from a cur-
rent point to a destination both specified by the navigation
apparatus connected to the navigation server via the mo-
bile communication, the guidance data representing a
guidance content associated with a guidance point at a
guidance provision point in a section on the route from
the specified current point.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a block diagram illustrating a configuration
of a smartphone according to an embodiment of the
present invention.
Fig. 2 is a diagram illustrating a relationship between
a smartphone according to an embodiment of the
present invention and external apparatuses and an
environment.
Fig. 3 is a diagram illustrating navigation information
according to an embodiment of the present inven-
tion.
Fig. 4 is a flow chart illustrating a navigation infor-
mation updating process according to an embodi-
ment of the present invention.
Figs. 5A to 5D are diagrams illustrating, in a com-
parative manner, an example of a navigation infor-
mation updating process according to an embodi-
ment of the invention and an example of a conven-
tional navigation information updating process.

[0014] Embodiments of the present invention are de-
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scribed below for a case in which the invention is applied
by way of example to a smartphone (multifunction port-
able telephone). Fig. 1 illustrates a configuration of a
smartphone according to a first embodiment. The smart-
phone 1 is a mobile apparatus carried by a user, and
includes, as illustrated in Fig. 1, a mobile communication
apparatus 101 via which to access a mobile communi-
cation network, a gyroscope sensor 102, a GPS receiver
103, a storage apparatus 104, a display 105, a display
controller 106 that controls the display 105 to display in-
formation, an operation unit 107 including an operation
button and a touch panel laminated on the surface of the
display 105, an audio input/output unit 110 that inputs
and outputs a voice/sound using a microphone 108 and
a speaker 109, an external apparatus interface 111 con-
figured to mutually communicate with an external appa-
ratus via a wire or near field communication, an operating
system 112 of the smartphone 1, and a plurality of appli-
cations that are managed by the operating system 112
and that operate on the operating system 112.
[0015] The present smartphone includes, as applica-
tions operating on the operating system 112, a mobile
phone application 121, a navigation application 122, and
other applications 123. Note that from the point of view
of hardware, the smartphone 1 is configured using a com-
puter including a CPU, a memory, and so on, and the
operating system 112 and the applications are realized
by the computer by executing computer programs.
[0016] Each application is allowed to use, via the op-
erating system 112, functions of the mobile communica-
tion apparatus 101, the gyroscope sensor 102, the GPS
receiver 103, the storage apparatus 104, the display con-
troller 106, the operation unit 107, the audio input/output
unit 110, and the external apparatus interface 111.
[0017] As illustrated in Fig. 2, the mobile communica-
tion apparatus 101 is capable of connecting to a mobile
communication network 2 via wireless communication.
The external apparatus interface 111 is capable of wire-
lessly connecting to an in-vehicle system 3 disposed in
a vehicle. In a state in which the external apparatus in-
terface 111 is connected with the in-vehicle system 3,
the operating system 112 and the applications of the
smartphone 1 are capable of displaying an image on the
display 105 via the display controller 106 and via the ex-
ternal apparatus interface 111 or capable of displaying
an image on a display apparatus included in the in-vehicle
system 3. Furthermore, it is also allowed to output a
voice/sound such that a voice/sound output from the
speaker 109 via the audio input/output unit 110 is also
output from an audio output apparatus provided in the
in-vehicle system 3.
[0018] The mobile phone application 121 of the smart-
phone 1 is an application that allows the smartphone 1
to function as a mobile phone using the functions of the
mobile communication apparatus 101, the audio in-
put/output unit 110, the operation unit 107, and the dis-
play controller 106 and the like. The storage apparatus
104 has map data stored in advance therein. During a

route guidance operation, one piece of navigation infor-
mation is stored as current navigation information in the
storage apparatus 104. Fig. 3 illustrates a data structure
of navigation information. As illustrated in Fig. 3, the nav-
igation information includes route data and guidance in-
formation. The route data is data representing a route to
a destination. The guidance information includes guid-
ance data provided for each guidance point on a route
indicated by the route data. Guidance points are points
at each of which information on the point is provided to
a user. More specifically, for example, the user is notified
that a guidance point is being approached, and is notified
of a direction in which the point is to be passed though,
a lane to be selected to approach the point, and so on.
Guidance points are set, for example, at points at which
a driving direction is to be changed to run along the route
(for example, intersections at which turning to left or right
is to be performed).
[0019] Each piece of guidance data includes guidance
point location data indicating a location of the guidance
point and output data representing a guidance content
to be output as guidance. For example, in a case where
output data is for a guidance point set at an intersection
at which a driving direction is to be performed, the output
data may include image data representing in detail the
intersection and surrounds thereof including a represen-
tation of a passing direction to be followed along the
route, audio data for providing voice guidance about the
direction in which the intersection is to be passed through,
image data representing a lane guidance diagram indi-
cating a lane to be selected to approach the intersection,
and the like.
[0020] Referring again to Fig. 1, the navigation appli-
cation 122 calculates the current point and the current
moving direction using the GPS receiver 103 or the gy-
roscope sensor 102. The navigation application 122 gen-
erates a navigation image in which a current point mark
indicating the current point and the current moving direc-
tion is superimposed on a map represented by the map
data stored in the storage apparatus 104, and a route
represented by route data included in the current navi-
gation information stored in the storage apparatus 104
is also superimposed on the map, and the navigation
application 122 displays the generated navigation image
on the display 105 via the display controller 106.
[0021] When the distance to a guidance point indicated
by guidance point location data in one of pieces of guid-
ance data in guidance information of the current naviga-
tion information stored in the storage apparatus 104 be-
comes equal to or smaller than a predetermined value,
the navigation application 122 provides guidance about
the guidance point being approached by outputting a
voice/sound according to audio data included in output
data of the guidance data and/or outputting image data
included in the output data of the guidance data.
[0022] As illustrated in Fig. 2, the navigation application
122 is capable of accessing an external navigation server
4 via the mobile communication apparatus 101 and the
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mobile communication network 2. The navigation server
4 is capable of acquiring road traffic information about
congestion or the like from an external road traffic infor-
mation server 5.
[0023] As illustrated in Fig. 2, the navigation server 4
includes a map database 41 storing map data and a nav-
igation information provision unit 42. When the navigation
information provision unit 42 receives a navigation infor-
mation request including information specifying a current
point and a destination from the navigation application
122 of the smartphone 1, the navigation information pro-
vision unit 42 acquires road traffic information from the
road traffic information server 5 and, based on the map
data in the map database 41, searches for an optimum
route from the current point to the destination specified
by the navigation information request according to a pre-
determined criterion in terms of, for example, an estimat-
ed time necessary to reach the destination taking into
account the acquired road traffic information. The navi-
gation information provision unit 42 then sets guidance
points on the route selected via the search and generates
guidance data for each set guidance point. More specif-
ically, the guidance points are set by way of example only
in a section on the selected route with a predetermined
length (for example, 1 km) from the current point or only
in a section on the selected route from the current point
to a point predicted to be reached in an elapse of a pre-
determined time (for example 1 hour) by the smartphone
1 that issued the navigation information request. Guid-
ance points may be set one by one on the selected route
sequentially in a direction from the current point to the
destination until the number of set guidance points reach-
es a predetermined value (for example, 10), thereby lim-
iting the maximum number of guidance points to the pre-
determined value.
[0024] The navigation information provision unit 42
then generates navigation information including route da-
ta of the route selected via the search and guidance in-
formation including guidance data of each set guidance
point, and the navigation information provision unit 42
transmits the generated navigation information to the
navigation application 122 of the smartphone 1 that is-
sued the navigation information request. The section in
which guidance points are set is limited to a particular
section on the selected route with the predetermined dis-
tance from the current point or the maximum number of
guidance points is limited to the particular value in the
above-described manner, because it becomes possible
to suppress the data size of the navigation information
to be transmitted and/or suppress the time needed to
transmit the guidance information by setting guidance
points not at all points but only at points in a limited range
close to the current point, otherwise the total data size
of the navigation information to be transmitted would be
too large.
[0025] Next, a description is given below as to the nav-
igation information updating process performed by the
navigation application 122 to store the current navigation

information in the storage apparatus 104 and update the
current navigation information during a period in which
the destination set is maintained. Fig. 4 illustrates a pro-
cedure of the navigation information updating process.
In this process, first, as illustrated in Fig. 4, the mobile
communication apparatus 101 is controlled to try to con-
nect to the external navigation server 4 via the mobile
communication network 2 thereby determining whether
it is possible to connect to the navigation server 4 (step
402). In a case where it is possible to connect to the
navigation server 4, a navigation information request in-
cluding information specifying a current point and a des-
tination is transmitted to the navigation server 4 thereby
acquiring navigation information from the navigation in-
formation provision unit 42 of the navigation server 4
(step 404), and the current navigation information is up-
dated by replacing the current guidance information
stored in the storage apparatus 104 with the acquired
navigation information (step 406).
[0026] Thereafter, a timer having a particular timeout
value (for example, 5 minutes) is started (step 408). If
the timeout value of the timer is reached or the current
point deviates from the route represented by the route
data of the current navigation information (step 410), then
the processing flow returns to step 402.
[0027] On the other hand, in a case where it is deter-
mined in step 402 that it is not possible to connect to the
navigation server 4, then it is further determined whether
the guidance information of the current navigation infor-
mation stored in the storage apparatus 104 includes N
or more pieces of not-yet-provided guidance data of guid-
ance points, that is, whether there are N or more pieces
of guidance data that have not yet output because the
guidance points thereof have not yet been reached,
where N is a predetermined number (for example, five)
(step 412).
[0028] In a case where the guidance information of the
current navigation information includes N or more pieces
of not-yet-provided guidance data of guidance points
where N is the predetermined number, a timer having a
particular timeout value (for example, 5 minutes) is start-
ed (step 414). Thereafter it is started to monitor an oc-
currence of a change in the number of pieces of not-yet-
provided guidance data of guidance points included in
the guidance information of the current navigation infor-
mation to a value smaller than the predetermined value
N (step 416) and an occurrence of timeout of the timer
or a deviation of the current point from a route indicated
by the route data of the current navigation information
(step 418). If the monitoring detects any one of occur-
rences: (1) a change in the number of pieces of not-yet-
provided guidance data of guidance points to a value
smaller than the predetermined value N (step 416); (2)
timeout of the timer; and (3) a deviation of the current
point from the route indicated by the route data of the
current navigation information (step 418), then the
processing flow returns to step 402.
[0029] On the other hand, in a case where the deter-
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mination in step 412 is negative as to whether the guid-
ance information of the current navigation information
includes N or more pieces of not-yet-provided guidance
data of guidance points where N is the predetermined
number (for example, 5), a route that is optimum in terms
of a particular evaluation criterion, such as a route that
needs the shortest time to reach the destination from the
current point, is searched for based on the map data
stored in the storage apparatus 104. Furthermore, in this
case, guidance points are set on the route selected via
the search, and guidance data for each set guidance
point is generated. Navigation information is then gener-
ated which includes route data of the route selected via
the search and guidance information including the gen-
erated guidance data (step 420). Furthermore, the cur-
rent navigation information is updated by replacing the
current guidance information stored in the storage appa-
ratus 104 with the generated navigation information (step
422).
[0030] Thereafter, a timer having a particular timeout
value (for example, 5 minutes) is started (step 414).
Thereafter it is started to monitor an occurrence of a
change in the number of pieces of not-yet-provided guid-
ance data of guidance points included in the guidance
information of the current navigation information to a val-
ue smaller than the predetermined value N (step 416),
and an occurrence of timeout in the timer or a deviation
of the current point from a route indicated by the route
data of the current navigation information (step 418). If
the monitoring detects any one of occurrences: (1) a
change in the number of pieces of not-yet-provided guid-
ance data of guidance points to a value equal to or smaller
than the predetermined number N (step 416); (2) timeout
of the timer; and (3) a deviation of the current point from
the route indicated by the route data of the current nav-
igation information (step 418), then the processing flow
returns to step 402.
[0031] The navigation information updating process
performed by the navigation application 122 has been
described above. Next, effects of the navigation informa-
tion updating process are described below. Herein let it
be assumed, as illustrated in Fig. 5A, that at the current
point 501, the navigation application 122 of the smart-
phone 1 uses, as the current navigation information, nav-
igation information that has been acquired from the nav-
igation server 4 and that includes route data of the route
503 that avoids the congested section 502.
[0032] Let it be further assumed that the smartphone
1 then goes into the tunnel 500 as illustrated in Fig. 5C,
and thus it becomes impossible for the smartphone 1, at
a current point 511 in the tunnel 500, to access the nav-
igation server 4. In this case, if, at this point of time, the
navigation information acquired from the navigation serv-
er 4 and being used as the current navigation information
includes N or more pieces of not-yet-provided guidance
points where N is the predetermined number, then, as
illustrated in Fig. 5C, the navigation application 122 of
the smartphone 1 continues to use, as the current navi-

gation information, the last navigation information that
was acquired from the navigation server 4 and that in-
cludes the route data of the route 503 that avoids the
congested section 502.
[0033] That is, in this case, as illustrated in Fig. 5B,
searching for a route based on the map data stored in
the storage apparatus 104 is not performed, and thus it
is prevented to select the route 513 passing through the
congested section 502. Therefore, navigation informa-
tion including the route data of the route 513, which would
otherwise be selected, is not used as the current navi-
gation information in the route guidance.
[0034] Therefore, even in a case where it does not be-
come again possible to access the navigation server 4
before reaching the branch point 514 at which the route
is branched into two routes, that is, the route 503 that
avoids the congested section 502 and the route 513 that
passes through the congested section 502, it is possible
to present the route 503 in the route guidance to avoid
the congested section 502 unless the number of not-yet-
provided guidance points remaining in the navigation in-
formation acquired from the navigation server 4 and be-
ing used as the current navigation information becomes
smaller than the predetermined value N.
[0035] At a current point 521 after the tunnel 500 is
passed through as illustrated in Fig. 5D, if it becomes
again possible for the smartphone 1 to access the navi-
gation server 4, then it is immediately restarted to peri-
odically acquire navigation information from the naviga-
tion server 4. Thereafter, again in a normal situation, the
latest navigation information is acquired from the navi-
gation server 4 and route guidance is provided using the
acquired navigation information as the current navigation
information.
[0036] The present invention has been described
above with reference to the embodiments. Although the
embodiments are described taking the smartphone 1 as
an example, the embodiments may be applied to many
other types of apparatuses such as a mobile telephone
(portable telephone), a car navigation apparatus, or the
like adapted to acquire navigation information from the
navigation server 4 and perform route guidance using
the acquired guidance information such that when it is
not allowed to access to the navigation server 4, the route
guidance is performed using navigation information gen-
erated based on map data stored in the apparatus.

Claims

1. A navigation apparatus including a mobile commu-
nication apparatus (101) for performing mobile com-
munication, comprising:

current point calculation means (122) adapted
to calculate a current point (501, 511);
navigation information acquisition means adapt-
ed to repeatedly and intermittently connect via
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the mobile communication to a navigation server
(4) adapted to provide navigation information in-
cluding route data representing a route from a
specified current point to a specified destination
and also including one or more pieces of guid-
ance data each representing a guidance content
associated with a guidance point at a guidance
provision point in a section on the route from the
specified current point, the navigation informa-
tion acquisition means adapted to thereby ac-
quire the navigation information for the specified
destination and the current point that is calcu-
lated by the current point calculation means
each time a connection to the navigation server
is made;
a storage apparatus (104) in which map data is
stored; and
guidance provision means,
wherein the guidance provision means is adapt-
ed to provide guidance such that
in a period in which the navigation information
acquisition unit is capable of connecting to the
navigation server, the route is presented based
on the current point calculated by the current
point calculation means and the last navigation
information acquired by the navigation informa-
tion acquisition means and guidance associated
with a guidance point is provided when the cur-
rent point calculated by the current point calcu-
lation means becomes close to the guidance
point,
while in a period in which the navigation infor-
mation acquisition means is not capable of con-
necting to the navigation server, when the last
navigation information acquired by the naviga-
tion information acquisition unit includes one or
more pieces of not-yet-provided guidance data
of guidance points, if a number of pieces of not-
yet-provided guidance data is equal to or greater
than a predetermined value, the route is pre-
sented based on the last navigation information
acquired by the navigation information acquisi-
tion unit and guidance associated with a guid-
ance point is provided when the current point
calculated by the current point calculation
means becomes close to the guidance point, but
if the number of pieces of not-yet-provided guid-
ance data is smaller than the predetermined val-
ue, a route to the specified destination from the
current point calculated by the current point cal-
culation means is selected by performing
searching based on the map data stored in the
storage apparatus, one or more guidance pro-
vision points are set on the selected route, the
selected route is presented, and guidance as-
sociated with a guidance provision point is pro-
vided when the current point calculated by the
current point calculation means becomes close

to the guidance provision point.

2. The navigation apparatus according to claim 1,
wherein the section is a section from the specified
current point to a point on the route located apart
from the specified current point by a predetermined
distance.

3. The navigation apparatus according to claim 1,
wherein the section is a section from the specified
current point to a point on the route predicted to be
reached by the navigation apparatus after an elapse
of a predetermined time.

4. The navigation apparatus according to claim 1, 2, or
3, wherein when it becomes impossible to connect
to the navigation server, the navigation information
acquisition unit monitors whether it again becomes
possible to connect to the navigation server, and
when it again becomes possible to connect to the
navigation server, the navigation information acqui-
sition unit restarts to intermittently acquire navigation
information.

5. A navigation system including a navigation appara-
tus according to any one of claims 1 to 4 and a nav-
igation server (4) to which the navigation apparatus
is capable of connecting via the mobile communica-
tion,
the navigation server comprising navigation informa-
tion provision means adapted to provide navigation
information including route data and guidance data
to the navigation apparatus, the route data repre-
senting a route from a current point to a destination
both specified by the navigation apparatus connect-
ed to the navigation server via the mobile communi-
cation, the guidance data representing a guidance
content associated with a guidance point at a guid-
ance provision point in a section on the route from
the specified current point.

Amended claims in accordance with Rule 137(2)
EPC.

1. A navigation apparatus including a mobile commu-
nication apparatus (101) for performing mobile com-
munication, comprising:

current point calculation means (122) adapted
to calculate a current point (501, 511);
navigation information acquisition means adapt-
ed to repeatedly and intermittently connect via
the mobile communication to a navigation server
(4) adapted to provide navigation information in-
cluding route data representing a route from the
current point to a specified destination and also
including one or more pieces of guidance data
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each representing a guidance content associat-
ed with a guidance point at a guidance provision
point in a section on the route from the current
point, the navigation information acquisition
means adapted to thereby acquire the naviga-
tion information for the specified destination and
the current point that is calculated by the current
point calculation means each time a connection
to the navigation server is made;
a storage apparatus (104) in which map data is
stored; and guidance provision means,
wherein the guidance provision means is adapt-
ed to provide guidance such that
in a period in which the navigation information
acquisition means is capable of connecting to
the navigation server, the route is presented
based on the current point calculated by the cur-
rent point calculation means (122) and the last
navigation information acquired by the naviga-
tion information acquisition means and guid-
ance associated with a guidance point is provid-
ed when the current point calculated by the cur-
rent point calculation means (122) becomes
close to the guidance point,
while in a period in which the navigation infor-
mation acquisition means is not capable of con-
necting to the navigation server (4), when the
last navigation information acquired by the nav-
igation information acquisition means includes
one or more pieces of not-yet-provided guid-
ance data of guidance points, if a number of piec-
es of not-yet-provided guidance data is equal to
or greater than a predetermined value, the route
is presented based on the last navigation infor-
mation acquired by the navigation information
acquisition means and guidance associated
with a guidance point is provided when the cur-
rent point calculated by the current point calcu-
lation means (122) becomes close to the guid-
ance point, but if the number of pieces of not-
yet-provided guidance data is smaller than the
predetermined value, a route to the specified
destination from the current point calculated by
the current point calculation means (122) is se-
lected by performing searching based on the
map data stored in the storage apparatus (104),
one or more guidance provision points are set
on the selected route, the selected route is pre-
sented, and guidance associated with a guid-
ance provision point is provided when the cur-
rent point calculated by the current point calcu-
lation means (122) becomes close to the guid-
ance provision point.

2. The navigation apparatus according to claim 1,
wherein the section is a section from the current point
to a point on the route located apart from the current
point by a predetermined distance.

3. The navigation apparatus according to claim 1,
wherein the section is a section from the current point
to a point on the route predicted to be reached by
the navigation apparatus after an elapse of a prede-
termined time.

4. The navigation apparatus according to claim 1, 2, or
3, wherein when it becomes impossible to connect
to the navigation server (4), the navigation informa-
tion acquisition means monitors whether it again be-
comes possible to connect to the navigation server
(4), and when it again becomes possible to connect
to the navigation server (4), the navigation informa-
tion acquisition means restarts to intermittently ac-
quire navigation information.

5. A navigation system including a navigation appara-
tus according to any one of claims 1 to 4 and a nav-
igation server (4) to which the navigation apparatus
is capable of connecting via the mobile communica-
tion,
the navigation server (4) comprising navigation in-
formation provision means adapted to provide nav-
igation information including route data and guid-
ance data to the navigation apparatus, the route data
representing a route from a current point to a desti-
nation both specified by the navigation apparatus
connected to the navigation server via the mobile
communication, the guidance data representing a
guidance content associated with a guidance point
at a guidance provision point in a section on the route
from the specified current point.
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