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map information and "B" navigation map information is inputted, a
CPU initializes the storage area having stored therein no map infor-
mation currently in use out of the two storage areas. The CPU then
reads, from a CD-ROM, the latest version of the "A" navigation
map information or the "B" navigation map information that corre-
sponds to the map information currently in use, and stores it in the
initialized storage area. The CPU then updates management infor-
mation, starts use of the newly stored map information, initializes
the storage area having stored therein the map information whose
use is stopped out of the two storage areas, reads, from the CD-
ROM, the latest version of the "A" navigation map information or
the "B" navigation map information not currently in use, and stores
it in the initialized storage area.
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DESCRIPTION
NAVIGATION APPARATUS AND MAP INFORMATION UPDATING METHOD

TECHNICAL FIELD
[0001] The present invention relates to a navigation apparatus and a map

information updating method.

BACKGROUND ART

[0002] Conventionally, various techniques for updating map information
stored in a navigation apparatus have been developed.

One exemplary navigation apparatus disclosed in Japanese Patent Application
Publication No. JP-A-2003-302225 is structured as follows. When any need to
store new map data arises during operations, whether or not there are any free areas
in a storage unit is detected. 'When the storage unit has no free areas, the map data
stored in the storage unit is deleted based on the usage history information of the
map data so as to create a free area. The new map data is then stored in the free
area created in this manner.

[0003] However, with the navigation apparatus disclosed in Japanese Patent
Applicaﬁon Publication No. JP-A-2003-302225, whenever no free areas are found in
the storage unit, a free area is created so as to store therein the new map data. This
invites an inevitable problem of an increase in file fragmentation of map data that

reduces speeds in reading the map data.

DISCLOSURE OF THE INVENTION

[0004] In order to solve the problems described above, it is an object of the
present invention to provide a navigation apparatus and a map information updating
method that can avoid file fragmentation of update map information and the like,
which may otherwise occur, when storing update map information.

[0005] In order to solve the problems described above, a navigation
apparatus according to a first aspect is characterized by including: a map
information storing unit that stores pieces of map information about a plurality of

map coverage areas respectively in any of a plurality of storage areas including a
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first storage area and a second storage area, and that stores management information
of the map coverage areas related to the pieces of map information stored in the
storage areas; a map coverage area detecting unit that detects a map coverage area
containing a piece of such map information currently in use out of the plurality of
map coverage areas; a storage area selecting unit that selects the first storage area
not having stored therein the piece of map information of the map coverage area
detected by the map coverage area detecting unit, based on the management
information; an update map information acquiring unit that acquires pieces of update
map information of the map coverage areas from a recording medium having
recorded thereon the pieces of update map information; and an update control unit
that exerts control so as to initialize the first storage area, thereafter to acquire a
piece of such update map information of the map coverage area detected by the map
coverage area detecting unit through the update map information acquiring unit and
to store it in the first storage area, and thereafter to update the management
information, thereafter further to initialize the second storage area having stored
therein map information of the map coverage area detected by the map coverage
area detecting unit, thereafter to acquire a piece of such update map information of a
map coverage area other than the piece of update map information stored in the first
storage area through the update map information acquiring unit and to store it in the
second storage area, and thereafter to update the management information.

[0006] The navigation apparatus according to a second aspect is
characterized in that, in the navigation apparatus according to the first aspect, the
pieces of the map information are separated into two map coverage areas having
substantially equivalent information amounts.

[0007] A map information updating method according to a third aspect is
characterized by including: detecting a map coverage area containing a piece of map

information currently in use out of a plurality of map coverage areas; selecting a first

storage area not having stored therein the piece of map information of the map

coverage area detected in the detecting of the map coverage area out of a plurality of
storage areas including the first storage area and a second storage area for storing
therein pieces of such map information of the map coverage areas based on
management information of the map coverage areas related to the pieces of map

information stored in the storage areas; and exerting update control so as to initialize
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the first storage area selected in the selecting of the first storage area, thereafter to
acquire a piece of update map information of the map coverage area detected in the
detecting of the map coverage area from a recording medium having recorded
thereon pieces of such update map information and to store it in the first storage area,
and thereafter to update the management information, thereafter further to initialize
the second storage area having stored therein map information of the map coverage
area detected in the detecting of the map coverage area, thereafter to acquire a piece
of such update map information of a map coverage area other than the piece of
update map information stored in the first storage area from the recording medium
and to store it in the second storage area, and thereafter to update the management
information.

[0008] The map information updating method according to a fourth aspect is
characterized in that, in the map information updating method according to the third
aspect, the pieces of map information are separated into two map coverage areas
having substantially equivalent information amounts.

[0009] A navigation apparatus according to a fifth aspect is characterized by
including: a map information storing unit that stores a plurality of pieces of map
information in any of a plurality of storage areas being more than the number of the
plurality of pieces of map information, and that stores management information
related to the pieces of map information stored in the storage areas; a free storage
area selecting unit that selects one free storage area having stored therein none of the
pieces of map information out of the plurality of storage areas, based on the
management information; an initializing unit that initializes the free storage area
selected by the free storage area selecting unit; a priority order storing unit that
stores priority order previously given to the plurality of pieces of map information; a
free storage area update control unit that exerts control so as to acquire a piece of
update map information corresponding to a piece of such map information given
first of the priority order from a recording medium having recorded thereon pieces
of such update map information and to store it in the free storage area initialized by
the initializing unit, and thereafter to update the management information; and a
map information update control unit that exerts control so as to initialize the storage
areas in turn according to the priority order from a storage area having stored therein

the piece of map information given the first of the priority order based on the
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updated management information, to acquire pieces of such update map information
that respectively correspond to pieces of such map information that are prioritized
next highest to the pieces of the map information that had been stored in the
initialized storage areas from the recording medium, and to store the acquired pieces
of update map information respectively in the initialized storage areas so as to
update the management information every time the acquired update map information
is stored in the initialized storage areas, thereafter to initialize a storage area having
stored therein a piece of such map information given the last of the priority order,
and thereafter to update the management information.

[0010] The navigation apparatus according to a sixth aspect is characterized
in that, in the navigation apparatus according to the fifth aspect, the plurality of
pieces of map information are respectively about a plurality of map coverage areas,
the navigation apparatus further including: a map coverage area detecting unit that
detects a map coverage area containing a piece of such map information currently in
use out of the plurality of map coverage areas; and a reprioritizing unit that
reprioritizes to give the first of the priority order to the piece of map information of
the map coverage area detected by the map coverage area detecting unit, and that
reprioritizes the remaining pieces of such map information based on the priority
order stored in the priority order storing unit, in which the free storage area update
control unit and the map information update control unit exert control according to
the priority order having been reprioritized by the reprioritizing unit.

[0011] The navigation apparatus according to a seventh aspect is
characterized in that, in the navigation apparatus according to the sixth aspect, the
plurality of map coverage areas are separated so that the plurality of pieces of map
information have substantially equivalent information amounts.

[0012] The navigation apparatus according to an eighth aspect is
characterized in that, in the navigation apparatus according to the fifth aspect, the
plurality of pieces of map information are respectively about a plurality of types of
data, and the plurality of types of data include road information related to a link and
a node, audio/visual information related to route guidance, and search information
for finding a route to a destination or for searching for a geographical point.

[0013] A map information updating method according to a ninth aspect is

characterized by including: selecting, based on management information related to a
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plurality of pieces of map information having been respectively stored in a plurality
of storage areas being more than the number of the pieces of map information, one
free storage area having stored therein none of the pieces of map information out of
the plurality of storage areas; initializing the free storage area selected in the
selecting of the free storage area; exerting free storage area update control so as to
acquire, from a recording medium having recorded thereon pieces of update map
information and based on priority order previously given to the pieces of map
information, a piece of such update map information corresponding to a piece of
such map information given first of the priority order and to store it in the free
storage area initialized in the initializing of the free storage area, and thereafter to
update the management information; and exerting map information update control
so as to initialize the storage areas in turn according to the priority order from a
storage area having stored therein the piece of map information given the first of the
priority order based on the management information updated in the exerting of the
free storage area update control, to acquire pieces of such update map information
that respectively correspond to pieces of such map information that are prioritized
next highest to the pieces of the map information that had been stored in the
initialized storage areas from the recording medium, and to store the acquired pieces
of update map information respectively in the initialized storage areas so as to
update the management information every time the acquired update map information
is stored in the initialized storage areas, thereafter to initialize a storage area having
stored therein a piece of such map information given the last of the priority order,
and thereafter to update the management information.

[0014] With the navigation apparatus of the first aspect having the structure
described above, after a first storage area having stored therein no map information
currently in use is initialized, update map information of a map coverage area
containing map information currently in use is stored in the initialized first storage
area in its entirety. This avoids file fragmentation and the like of the map
information, which may otherwise occur, when storing the update map information.
Further, after the update map information of the map coverage area containing the
map information currently in use is stored in the initialized first storage area,
management information is updated. This makes it possible to store the update

map information stored in the first storage area and to automatically switch to use
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the update map information during operations of the navigation apparatus.

[0015] Further, after switching to the update map information during
operations of the navigation apparatus, a second storage area having stored therein
the map information used until then is initialized so as to store update map
information of the map coverage area other than the piece of update map
information stored in the first storage area in the initialized second storage area.
This surely avoids file fragmentation and the like of the map information, which
may otherwise occur, when storing the update map information. Still further, after
storing the update map information of the map coverage area other than the piece of
update map information stored in the first storage area in the initialized second
storage area, the management information is updated. This makes it possible to
store the update map information of the map coverage area other than the piece of
update map information stored in the first storage area and to use the update map
information in the second storage area during operations of the navigation apparatus.

[0016] With the navigation apparatus of the second aspect, the pieces of map
information are separated into two map coverage areas containing substantially
equivalent amounts of information. In this manner, by providing two storage areas
designed to have substantially equivalent storage capacities, it becomes possible to
surely store pieces of update map information having been recorded on a recording
medium in the storage areas in their entirety.

[0017] With the map information updating method of the third aspect, after a
first storage area having stored therein no map information currently in use is
initialized, update map information of a map coverage area containing map
information currently in use is stored in the initialized first storage area in its entirety.
This avoids file fragmentation and the like of the map information, which may
otherwise occur, when storing the update map information. Further, after the
update map information of the map coverage area containing the map information
currently in use is stored in the initialized first storage area, management
information is updated. This makes it possible to store the update map information
stored in the first storage area and to automatically switch to use the update map
information during operations of the navigation apparatus.

[0018] Further, after switching to the update map information during

operations of the navigation apparatus, a second storage area having stored therein
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the map information used until then is initialized so as to store update map
information of the map coverage area other than the piece of update map
information stored in the first storage area in the initialized second storage area.
This surely avoids file fragmentation and the like of the map information, which
may otherwise occur, when storing the update map information. Still further, after
storing the update map information of the map coverage area other than the piece of
update map information stored in the first storage area in the initialized second
storage area, the management information is updated. This makes it possible to
store the update map information of the map coverage area other than the piece of
update map information stored in the first storage area and to use the update map |
information in the second storage area during operations of the navigation apparatus.

[0019] With the map information updating method of the fourth aspect, the
pieces of map information are separated into two map coverage areas having
substantially equivalent information amounts. In this manner, by providing two
storage areas designed to have substantially equivalent storage capacities, it
becomes possible to surely store pieces of update map information having been
recorded on a recording medium in the storage areas in their entirety.

[0020] With the navigation apparatus of the fifth aspect, after selecting one
free storage area having stored therein no map information and initializing the
selected free storage area, update map information corresponding to the map
information given the first priority is stored in its entirety in the initialized free
storage area. This avoids file fragmentation and the like of the map information,
which may otherwise occur, when storing the update map information. Further,
after storing the update map information in the initialized free storage area,
management information is updated. This makes it possible to store the update
map information and to automatically switch to place the update map information
into use during operations of the navigation apparatus.

[0021] Further, during operations of the navigation apparatus, after the
automatic switch to the update map information corresponding to the map
information given the first priority, the storage areas are initialized in turn in order of
priority, starting from the storage area having stored therein the map information
given the first priority, based on the updated management information. The pieces

of update map information respectively corresponding to the pieces of map
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information prioritized next highest to the pieces of map information that had been
stored in the initialized storage areas are then stored in the initialized storage areas.
This avoids file fragmentation and the like of the map information, which may
otherwise occur, when storing the pieces of update map information.

[0022] Still further, every time the pieces of update map information, which
are prioritized respectively next highest to the pieces of map information that had
been stored in the initialized storage areas, are stored in the initialized storage areas,
the management information is updated. This makes it possible to store the pieces
of update map information in turn in order of priority, and to automatically switch to
place the pieces of update map information into use in turn during operations of the
navigation apparatus.

[0023] Still further, after the storage area having stored therein the map
information that is given the lowest priority is initialized, the management
information is updated. This makes it possible to surely select one free storage
area having stored therein no map information, based on the management
information. Still further, when storing of any update map information in the
initialized free storage area or any initialized storage areas is aborted midway
through the procedure, the storage area having stored therein the map information
corresponding to the update map information is not initialized and the management
information remains. Accordingly, the navigation apparatus can use the entire
pieces of map information based on the management information.

[0024] With the navigation apparatus of the sixth aspect, the pieces of the
map information are about a plurality of map coverage areas. This makes it
possible to update the update map information for each of the map coverage areas
and to automatically switch to place the pieces of update map information into use
during operations of the navigation apparatus. Further, after storing the update map
information of the map coverage area containing the map information currently in
use in the initialized free storage area, the management information is updated.
This makes it possible to store firstly the update map information of the map
coverage area containing the map information currently in use, and to automatically
switch to place the update map information into use during operations of the
navigation apparatus.

[0025] Still further, when storing of any update map information in the
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initialized free storage area or any initialized storage areas is aborted midway
through the procedure, the storage area having stored therein the map information of
the map coverage area corresponding to the update map information is not initialized
and the management information remains. Accordingly, the navigation apparatus
can use the map information about the all coverage areas based on the management
information.

[0026] With the navigation apparatus of the seventh aspect, the map
coverage areas are separated so that the pieces of map information have substantially
equivalent information amounts. In this manner, by providing a plurality of storage
areas designed to have substantially equivalent storage capacities, it becomes
possible to surely store pieces of update map information having been recorded on a
recording medium in the storage areas in their entirety.

[0027] With the navigation apparatus of the eighth aspect, the pieces of map
information are a plurality of types of data including road information related to
links and nodes, audio/visual information related to route guidance, and search
information for finding a route to a destination or for searching for a geographical
point. This makes it possible to update the update map information for each of the
types of data and to automatically switch to place the pieces of update map
information into use during operations of the navigation apparatus.

[0028] Further, when storing of any update map information in the initialized
free storage area or any initialized storage areas is aborted midway through the
procedure, the storage area having stored therein the map information of the data
type corresponding to the update map information is not initialized and the
management information remains. Accordingly, the navigation apparatus can use
the entire data types of map information.

[0029] With the map information updating method of the ninth aspect, after
selecting one free storage area having stored therein no map information and
initializing the selected free storage area, update map information corresponding to
the map information given the first priority is stored in its entirety in the initialized
free storage area. This avoids file frégmentation and the like of the map
information, which may otherwise occur, when storing the update map information.
Further, after storing the update map information in the initialized free storage area,

management information is updated. This makes it possible to store the update
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map information and to automatically switch to place the update map information
into use during operations of the navigation apparatus.

[0030] Further, during operations of the navigation apparatus, after the
automatic switch to the update map information corresponding to the map
information given the first priority, the storage areas are initialized in turn in order of
priority, starting from the storage area having stored therein the map information
given the first priority, based on the updated management information. The pieces
of wupdate map information respectively corresponding to the pieces of map
information prioritized next highest to the pieces of map information that had been
stored in the initialized storage areas are then stored in the initialized storage areas.
This avoids file fragmentation and the like of the map information, which may
otherwise occur, when storing the pieces of update map information.

[0031] Still further, every time the pieces of update map information, which
are prioritized next highest to the pieces of map information that had been stored in
the initialized storage areas, are stored in the initialized storage areas, the
management information is updated. This makes it possible to store the pieces of
update map information in turn in order of priority, and to automatically switch to
place the pieces of update map information into use in turn during operations of the
navigation apparatus.

[0032] Still further, after the storage area having stored therein the map
information that is given the lowest priority is initialized, the management
information is updated. This makes it possible to surely select one free storage
area having stored therein no map information, based on the management
information. Still further, when storing of any update map information in the
initialized free storage area or any initialized storage areas is aborted midway
through the procedure, the storage area having stored therein the map information
corresponding to the update map information is not initialized and the management
information remains. Accordingly, the navigation apparatus can use the entire

pieces of map information.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033] FIG. 1 is a block diagram showing a navigation apparatus according to a

first embodiment;
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FIG. 2 is a block diagram showing the schematic structure of a data
recording section;

FIG. 3 is a flowchart showing a "map information updating process 1"
that is a process executed by the CPU of the navigation apparatus so as to update
navigation map information to the latest version while using "A" navigation map
information or "B" navigation map information;

FIG 4 schematically shows exemplary navigation map information
stored in navigation map information storage areas before update;

FIG. 5 schematically shows a state where a second navigation map
information storage area is initialized;

FIG. 6 schematically shows a state where the navigation map
information for use is switched to "A" navigation map information of the latest
version just stored in the second navigation map information storage area;

FIG. 7 schematically shows a state where a first navigation map
information storage area is initialized;

FIG. 8 schematically shows a state where the pieces of navigation map
information stored in the navigation map information storage areas are updated;

FIG. 9 is a block diagram showing the schematic structure of a data
recording section of a navigation apparatus according to a second embodiment;

FIG. 10 is a flowchart showing a "map information updating process 2"
that is a procéss executed by the CPU of the navigation apparatus of the second
embodiment so as to update navigation map information to the latest version while
using the "A" navigation map information or the "B" navigation map information;

FIG. 11 schematically shows exemplary navigation map information
stored in navigation map information storage areas before update;

FIG. 12 schematically shows a state where storing of the latest version
of the "A" navigation map information in use in a third navigation map information
storage area is completed and use is switched to the "A" navigation map information
of the latest version;

FIG 13 schematically shows a state where a first navigation map
information storage area is initialized,

FIG. 14 schematically shows a state where the first navigation map

information storage area has just stored therein the "B" navigation map information
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of the latest version; ‘

FIG. 15 schematically shows a state where the pieces of navigation map
information stored in the navigation map information storage areas are updated;

FIG. 16 is a block diagram showing a data recording section of a
navigation apparatus according to a third embodiment;

FIG. 17 is a block diagram showing the schematic structure of the data
recording section of the navigation apparatus according to the third embodiment;

FIG. 18 is a flowchart showing a "map information updating process 3"
that is a process executed by the CPU of the navigation apparatus of the third
embodiment so as to update map information to the latest version while using map
information having been recorded in the data recording section;

FIG. 19 schematically shows exemplary map information stored in map
information storage areas and an LCL information storage area before update;

FIG. 20 schematically shows a state where storing of the latest version
of road information in use in a fourth map information storage area is completed and
use is switched to the road information of the latest version;

FIG. 21 schematically shows a state where a first map information
storage area is initialized;

FIG. 22 schematically shows a state where storing of audio/visual
information of the latest version in the first map information storage area is
completed and use is switched to the audio/visual information of the latest version;

FIG. 23 schematically shows a state where a second map information
storage area is initialized;

FIG. 24 schematically shows a state where storing of search information
of the latest version in the second map information storage area is completed and use
is switched to the search information of the latest version;

FIG. 25 schematically shows a state where a third map information
storage area is initialized; and

FIG. 26 schematically shows a state where overwriting of LCL
information of the latest version in the LCL information storage area is completed

and use of the LCL information of the latest version is started.

BEST MODES FOR CARRYING OUT THE INVENTION
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[0034] Hereafter, a navigation apparatus and a map information updating
method according to the present invention will be described in detail based on their
first to third embodiments with reference to accompanying drawings.

[First Embodiment]

[0035]

[Schematic Structure of Navigation Apparatus]

First, a description will be given of a schematic structure of a navigation
apparatus according to a first embodiment referring to FIGS. 1 and 2. FIG lisa
block diagram showing a navigation apparatus 1 according to the first embodiment.

[0036] As shown in FIG 1, the navigation apparatus 1 of the first
embodiment is structured with a current location detection processing section 11
detecting the current location of a host vehicle, a data recording section 12 having
various data recorded therein, a navigation control section 13 carrying out various
computing processing based on any received information, an operation section 14
for a user to manipulate, a liquid crystal display 15 displaying information such as
maps for the user, a speaker 16 providing voice guidance related to route guidance
and the like, a communication apparatus 17 establishing communication with a road
traffic information center, a map information distribution center or the like (not
shown) over a mobile telephone network or the like, and a reading section 18
reading map information of a prescribed version recorded on an administrative
district basis (for example, on a prefectural, state, or national basis) from a
CD-ROM 6 that serves as a recording medium. A vehicle speed sensor 21
detecting the traveling speed of the host vehicle is connected to the navigation
control section 13.

[0037]  Here, the CD-ROM 6 has stored therein broad area map information,
such as a nationwide map of Japan or the United States, or a West European map, of
the latest version, for use in drive guidance or route finding with the navigation
apparatus 1. The broad area map information is structured with "A" navigation
map information 26 and "B" navigation map information 27, which are separated
along the boundary between administrative districts (for example, along a
prefectural, state, or national boundary) so as to be two map coverage areas
containing substantially equivalent amounts of information, i.e., data amounts, and

have been stored in the CD-ROM 6.
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[0038] The navigation map information 26 and 27 are structured with
various types of information required for providing route guidance and displaying
any map, e.g., new road information for specifying newly constructed roads, map
display data for displaying any map, intersection data related to intersections, node
data related to nodes, link data related to roads (links), finding data for finding
routes, store data as to POI (Point of Interest), such as stores, i.e., one type of
facilities, search data for searching for geographical points, and the like.

[0039] Particularly as to the map display data, it is structured with units
obtained from a two dimensional mesh partitioned into approximately 10 km by 10
km base blocks each further being divided into quarters (length 1/2), sixteenths (1/4),
or sixty-fourths (1/8). The divided units are allotted for respective areas so as to
have substantially equivalent data amounts. The smallest unit, i.e., the one
sixty-fourth sized unit, is about 1.25 kilometers square.

[0040] In the following, a description will be given of the constituents of the
navigation apparatus 1. The current location detection processing section 11 is
constituted of a GPS 31, a gyroscope 32 and the like, and capable of detecting the
current location of the host vehicle, direction of the host vehicle and the like.

[0041] The data recording section 12 includes a hard disk (not shown)
serving as an external storage device and a recording medium, and a read-write head
(not shown) serving as a drive for reading a map information database (map
information DB) 25, prescribed programs and the like stored in the hard disk, and
for writing prescribed data into the hard disk.

[0042] As shown in FIG 2, the data recording section 12 is provided with
areas such as a map information DB storage area 51 where the map information DB
25 is stored. The map information DB storage area 51 is provided with a first
navigation map information storage area 52, a second navigation map information
storage area 53, a management information storage area 54, and the like. The first
navigation map information storage area 52 and the second navigation map
information storage area 53 are designed to have substantially equivalent storage
capacities, each being large enough to store the entire data of one of the "A"
navigation map information 26 and the "B" navigation map information 27 read
from the CD-ROM 6.

[0043]  As will be described later, one of the "A" navigation map information
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26 and the "B" navigation map information 27 of the latest version read from the
CD-ROM 6 via the reading section 18 is then stored in the first navigation map
information storage area 52, whereas the other one of the "A" navigation map
information 26 and the "B" navigation map information 27 of the latest version is
stored in the second navigation map information storage area 53 (see FIG. 3).
Management information 28 related to the navigation map information 26 and 27
(for example, storage areas having stored therein the navigation map information 26
and 27, map coverage areas, versions, dates of update, and the like of the navigation
map information 26 and 27) has been stored in the management information storage
area 54.

[0044]  Accordingly, the contents of the map information DB 25 is updated
by downloading update information, such as differential data distributed from the
map information distribution center (not shown) via the communication apparatus
17 and any broad area map information of the latest version recorded on the
CD-ROM 6.

[0045]  Further, as shown in FIG. 1, the navigation control section 13 being a
constituent of the navigation apparatus 1 includes: a CPU 41 serving as a computing
unit and a controller for exerting control over the entire navigation apparatus 1;
internal storage devices such as RAM 42 being used as working memory when the
CPU 41 executes various computing processing and also storing route data and the
like in finding a route, ROM 43 having stored therein control programs, a "map
information updating process 1 " program for updating the contents of the map
information DB 25, which will be described later (see FIG. 3) and the like, and flash
memory 44 storing any program read from the ROM 43, user setting, learned
contents and the like; a timer 45 counting time, and the like.

[0046]  Still further, peripheral devices (actuators), i.e., the operation section
14, the liquid crystal display 15, the speaker 16, the communication apparatus 17,
and the reading section 18, are electrically connected to the navigation control
section 13.

[0047] The operation section 14 is operated when correcting the current
location at the start of traveling, and inputting a departure point as a guidance
starting geographical point and a destination as a guidance ending geographical

point, when searching for information related to facilities, or in other situations, and
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is structured with various keys and a plurality of operational switches. Based on a
switch signal put out in accordance with the state of any switch being pressed or the
like, the navigation control section 13 exerts control so as to execute the
corresponding operation. The liquid crystal display 15 is structured to have a touch
screen on its front side, so that various instruction commands can be inputted upon
pressing any button or map displayed on the screen.

[0048]  The liquid crystal display 15 displays map information corresponding
to current traveling, an operation guidance, an operation menu, a key guidance, a
recommended route from the current location to the destination, guidance
information for traveling along the recommended route, traffic information, news,
weather forecast, the time, mail, television programs, and the like.

[0049] Based on an instruction from the navigation control section 13, the
speaker 16 provides voice guidance or the like for traveling along the recommended
route. An example of the voice guidance provided may be "turn right at xx
intersection in 200 meters".

[0050] The communication apparatus 17 is a tuner receiving information
from a communication unit establishing communication with the map information
distribution center over the mobile telephone network or the like, or from a radio
station distributing map information. Thus, the communication apparatus 17
carries out transmission or reception of update map information of the latest version
and the like to or from the map information distribution center. In addition to the
information from the map information distribution center, the communication
apparatus 17 receives traffic information that includes various types of information,
such as traffic congestion information and the service area congestion transmitted
from any road traffic information center, radio station or the like.

[0051] The reading section 18 reads map information of the latest version
recorded on the installed CD-ROM 6. The reading section 18 is structured to be
capable of reading music data, visual data, map data and the like recorded on any
CD, DVD, DVD-ROM and the like.

[0052]

[Map Information Updating Process 1]

Next, a description will be given of the "map information updating process 1"

that is a process executed by the CPU 41 of the navigation apparatus 1 structured as
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described above so as to update navigation map information to the latest version
while using the "A" navigation map information 26 or the "B" navigation map
information 27, referring to FIGS. 3 to 8.

[0053] FIG. 3 is a flowchart showing the "map information updating process
1" that is a process executed by the CPU 41 of the navigation apparatus 1 of the first
embodiment so as to update navigation map information to the latest version while
using the "A" navigation map information 26 or the "B" navigation map information
217.

The program shown in the flowchart of FIG. 3 has been stored in the ROM 43
included in the navigation control section 13 of the navigation apparatus 1, and is
executed by the CPU 41 at prescribed time intervals (for example, at about every 10
to 100 milliseconds).

[0054] As shown in FIG. 3, first, in step (hereafter abbreviated as S) 11, the
CPU 41 reads map information of the latest version from the CD-ROM 6 installed in
the reading section 18, in accordance with any input operation or the like of the
operation section 14, such as the touch screen and the operational switch so as to
execute a determination processing of determining whether or not an update
instruction to update the navigation map information 26 and 27 stored in the map
information DB 25 is inputted.

[0055] When the update instruction to update the navigation map
information 26 and 27 stored in the map information DB 25 is not inputted (S11:
NO), the CPU 41 ends the map information updating process 1.

On the other hand, when the update instruction to update the navigation map
information 26 and 27 stored in the map information DB 25 is inputted (S11: YES),
the CPU 41 proceeds to S12.

[0056] Next, in S12, the CPU 41 executes a determination processing of
determining whether or not map information stored in the first navigation map
information storage area 52 is in use. Specifically, the CPU 41 detects the current
location of the host vehicle (hereafter referred to as "the host vehicle location")
based on the detection result of the current location detection processing section 11.
Based on the management information 28, the CPU 41 then executes a
determination processing of determining whether or not the coordinates (e.g.,

latitude and longitude) of the host vehicle location fall within a map coverage area
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of the map information stored in the first navigation map information storage area
52.

[0057] When the map information stored in the first navigation map
information storage area 52 is in use (S12: YES), the CPU 41 proceeds to S13. In
S13, the CPU 41 initializes the second navigation map information storage area 53.

[0058] Subsequently, in S14, the CPU 41 refers to the management
information 28 to determine whether the map information stored in the first
navigation map information storage area 52 is the "A" navigation map information
26 or the "B" navigation map information 27. When the map information stored in
the first navigation map information storage area 52 is the "A" navigation map
information 26, the CPU 41 reads, from the CD-ROM 6, the "A" navigation map
information 26 of the latest version and stores it in the initialized second navigation
map information storage area 53. On the other hand, when the map information
stored in the first navigation map information storage area 52 is the "B" navigation
map information 27, the CPU 41 reads, from the CD-ROM 6, the "B" navigation
map information 27 of the latest version and stores it in the initialized second
navigation map information storage area 53.

[0059] In S15, the CPU 41 updates the management information 28 in
relation to the second navigation map information storage area 53. Specifically, the
CPU 41 stores which one of the "A" navigation map information 26 and the "B"
navigation map information 27 the map information just stored in the second
navigation map information storage area 53 corresponds to, and additionally, stores
the map coverage area, version, date of update, and the like of the map information
just stored in the second navigation map information storage area 53, in the
management information storage area 54 as the management information 28.

[0060] The CPU 41 also stops use of the map information stored in the first
navigation map information storage area 52, and starts use of the map information
just stored in the second navigation map information storage area 53. This enables
the CPU 41 to use the map information of the latest version so as to display the
surrounding map in connection with the host vehicle location, to perform route
finding, and the like.

[0061] Subsequently, in S16, the CPU 41 initializes the first navigation map

information storage area 52.
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In S17, the CPU 41 refers to the management information 28 to determine
whether the map information stored in the second navigation map information
storage area 53 is the "A" navigation map information 26 or the "B" navigation map
information 27. When the map information stored in the second navigation map
information storage area 53 is the "A" navigation map information 26, the CPU 41
reads, from the CD-ROM 6, the "B" navigation map information 27 of the latest
version and stores it in the initialized first navigation map information storage area
52. On the other hand, when the map information stored in the second navigation
map information storage area 53 is the "B" navigation map information 27, the CPU
41 reads, from the CD-ROM 6, the "A" navigation map information 26 of the latest
version and stores it in the initialized first navigation map information storage area
52.

[0062] In S18, the CPU 41 updates the management information 28 in
relation to the first navigation map information storage area 52, and then ends the
map information updating process 1. Specifically, the CPU 41 stores which one of
the "A" navigation map information 26 and the "B" navigation map information 27
the map information just stored in the first navigation map information storage area
52 corresponds to, and additionally, stores the map coverage area, version, date of
update, and the like of the map information just stored in the first navigation map
information storage area 52, in the management information storage area 54 as the
management information 28. Subsequently, the CPU 41 ends the map information
updating process 1.

[0063] ‘On the other hand, in S12, when the map information stored in the
first navigation map information storage area 52 is not in use, that is, when map
information stored in the second navigation map information storage area 53 is in
use (S12: NO), the CPU 41 proceeds to S19. In S19, the CPU 41 initializes the
first navigation map information storage area 52.

[0064] Subsequently, in S20, the CPU 41 refers to the management
information 28 to determine whether the map information stored in the second
navigation map information storage area 53 is the "A" navigation map information
26 or the "B" navigation map information 27. When the map information stored in
the second navigation map information storage area 53 is the "A" navigation map

information 26, the CPU 41 reads, from the CD-ROM 6, the "A" navigation map
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information 26 of the latest version and stores it in the initialized first navigation
map information storage area 52. On the other hand, when the map information
stored in the second navigation map information storage area 53 is the "B"
navigation map information 27, the CPU 41 reads, from the CD-ROM 6, the "B"
navigation map information 27 of the latest version and stores it in the initialized
first navigation map information storage area 52.

[0065] In S21, the CPU 41 updates the management information 28 in
relation to the first navigation map information storage area 52. Specifically, the
CPU 41 stores which one of the "A" navigation map information 26 and the "B"
navigation map information 27 the map information just stored in the first
navigation map information storage area 52 corresponds to, and additionally, stores
the map coverage area, version, date of update, and the like of the map information
just stored in the first navigation map information storage area 52, in the
management information storage area 54 as the management information 28.

[0066] The CPU 41 also stops use of the map information stored in the
second navigation map information storage area 53, and starts use of the map
information just stored in the first navigation map information storage area 52.
This enables the CPU 41 to use the map information of the latest version so as to
display the surrounding map in connection with the host vehicle location, to perform
route finding, and the like.

[0067] Subsequently, in S22, the CPU 41 initializes the second navigation
map information storage area 53.

In S23, the CPU 41 refers to the management information 28 to determine
whether the map information stored in the first navigation map information storage
area 52 is the "A" navigation map information 26 or the "B" navigation map
information 27. When the map information stored in the first navigation map
information storage area 52 is the "A" navigation map information 26, the CPU 41
reads, from the CD-ROM 6, the "B" navigation map information 27 of the latest
version and stores it in the initialized second navigation map information storage
area 53. On the other hand, when the map information stored in the first navigation
map information storage area 52 is the "B" navigation map information 27, the CPU

41 reads, from the CD-ROM 6, the "A" navigation map information 26 of the latest

version and stores it in the initialized second navigation map information storage
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area 53.

[0068] In S24, the CPU 41 updates the management information 28 in
relation to the second navigation map information storage area 53, and then ends the
map information updating process 1. Specifically, the CPU 41 stores which one of
the "A" navigation map information 26 and the "B" navigation map information 27
the map information just stored in the second navigation map information storage
area 53 corresponds to, and additionally, stores the map coverage area, version, date
of update, and the like of the map information just stored in the second navigation
map information storage area 53, in the management information storage area 54 as
the management information 28. Subsequently, the CPU 41 ends the map
information updating process 1.

[0069] Here, referring to FIGS. 4 to 8, a description will be given of an
exemplary case of updating the map information where the CPU 41 receives an
update instruction to update the navigation map information 26 and 27 while the "A"
navigation map information 26 stored in the first navigation map information
storage area 52 is in use. In this exemplary case, the "A" navigation map
information 26 is map information of a map coverage area of substantially western
half of the United States. The "B" navigation map information 27 is map
information of a map coverage area of substantially eastern half of the United States.
The boundary between the "A" navigation map information 26 and the "B"
navigation map information 27 is set so as to separate them into substantially two
eastern and western halves along the state lines.

[0070]  First, as shown in FIG. 4, the first navigation map information storage
area 52 has stored therein the "A" navigation map information 26 being the map
coverage area of substantially western half of the United States, whereas the second
navigation map information storage area 53 has stored therein the "B" navigation
map information 27 being the map coverage area of substantially eastern half of the
United States. The management information storage area 54 has stored therein as
the management information 28 that the "A" navigation map information 26 has
been stored in the first navigation map information storage area 52 and that the "B"
navigation map information 27 has been stored in the second navigation map
information storage area 53.

[0071] When an update instruction to update the navigation map information
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26 and 27 is inputted, the CPU 41 detects the host vehicle location based on the
detection result of the current location detection processing section 11. The CPU
41 then determines that, as indicated by a vehicle location mark 61, the host vehicle
location is at Phoenix, Arizona, on the "A" navigation map information 26 stored in
the first navigation map information storage area 52. In other words, the CPU 41
determines that the "A" navigation map information 26 stored in the first navigation
map information storage area 52 is currently in use (S11: YES and S12: YES).

[0072] As shown in FIG. 5, the CPU 41 then initializes the second navigation
map information storage area 53 (S13).

As shown in FIG. 6, the CPU 41 then reads, from the CD-ROM 6, the "A"
navigation map information 26 of the latest version and stores it in the initialized
second navigation map information storage area 53. The CPU 41 then stores data
indicating that the map information just stored in the second navigation map
information storage area 53 is the "A" navigation map information 26, as well as the
map coverage area, version, date of update and the like of the "A" navigation map
information 26, in the management information storage area 54 as the management
information 28. As indicated by the vehicle location mark 61, the CPU 41 stops
use of the "A" navigation map information 26 stored in the first navigation map
information storage area 52 and starts use of the "A" navigation map information 26
of the latest version just stored in the second navigation map information storage
area 53 (S14 and S15).

[0073] Subsequently, as shown in FIG. 7, the CPU 41 initializes the first
navigation map information storage area 52 (S16).

As shown in FIG. 8, the CPU 41 then reads, from the CD-ROM 6, the "B"
navigation map information 27 of the latest version and stores it in the initialized
first navigation map information storage area 52. The CPU 41 then stores data
indicating that the map information just stored in the first navigation map
information storage area 52 is the "B" navigation map information 27, as well as the
map coverage area, version, date of update and the like of the "B" navigation map
information 27, in the management information storage area 54 as the management
information 28 (S17 and S18).

[0074]

[Effects of First Embodiment)]
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As detailed in the foregoing description, with the navigation apparatus 1 of the
first embodiment, when an update instruction to update the navigation map
information 26 and 27 is inputted, the CPU 41 initializes the navigation map
information storage area having stored therein no navigation map information
currently in use, out of the navigation map information storage areas 52 and 53.
The CPU 41 then reads, from the CD-ROM 6 via the reading section 18, the "A"
navigation map information 26 or the "B" navigation map information 27 of the
latest version corresponding to the map coverage area containing the map
information currently in use, and stores it in the initialized navigation map
information storage area.

[0075] The CPU 41 then updates the management information 28, starts use
of the newly stored navigation map information, initializes the navigation map
information storage area having stored therein the map information whose use is
stopped out of the navigation map information storage areas 52 and 53, reads, from
the CD-ROM 6 via the reading section 18, the "A'" navigation map information 26 or
the "B" navigation map information 27, which is currently not in use, of the latest
version, and stores it.

[0076} In this manner, the CPU 41 initializes each of the navigation map
information storage areas 52 and 53, and thereafter stores the entire "A" navigation
map information 26 or the entire "B" navigation map information 27 of the latest
version in the initialized navigation map information storage areas 52 and 53. This
avoids file fragmentation and the like, which may otherwise occur, when storing the
"A" navigation map information 26 and the "B" navigation map information 27 of
the latest version in the navigation map information storage areas 52 and 53.

[0077]  Further, the CPU 41 initializes the storage area having stored therein
no map information currently in use out of the navigation map information storage
areas 52 and 53, thereafter stores therein the latest version of one of the "A"
navigation map information 26 or the "B" havigation map information 27
corresponding to the map information currently in use, and then updates the
management information 28. This makes it possible to store the update map
information of the latest version and to use the update map information of the latest
version during operations of the navigation apparatus 1.

[0078] Further, the "A" navigation map information 26 and the "B"
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navigation map information 27 are separated into two map coverage areas
containing substantially equivalent amounts of information, i.e., data amounts. In
this manner, by designing the first navigation map information storage area 52 and
the second navigation map information storage area 53 to have substantially
equivalent storage capacities, the navigation map information 26 and 27 having been
recorded on the CD-ROM 6 can surely be stored in the navigation map information
storage areas 52 and 53 in their entirety.

[Second Embodiment]

[0079] Next, a description will be given of a navigation apparatus 70
according to a second embodiment referring to FIGS. 9 to 15. The reference
numerals identical to those of the navigation apparatus 1 of the first embodiment
indicate the identical or corresponding parts of the navigation apparatus 1 of the first
embodiment.

The overall structure of the navigation apparatus 70 of the second embodiment
is structured substantially identical to the navigation apparatus 1 of the first
embodiment. Additionally, the control structure and the control process of the
navigation apparatus 70 of the second embodiment are substantially identical to
those of the navigation apparatus 1 of the first embodiment.

[0080] The navigation apparatus 70 of the second embodiment is different
from the navigation apparatus 1 of the first embodiment in that the data recording
section 12 of the navigation apparatus 70 is provided with a map information DB
storage area 71 (see FIG. 9), which will be described later, in place of the map
information DB storage area 51. Another difference from the navigation apparatus
1 of the first embodiment is that the CPU 41 of the navigation apparatus 70 of the
second embodiment executes a "map information updating process 2" (see FIG. 10),
which will be described later, in place of the "map information updating process 1".

[0081]

[Structure of Map Information DB Storage Area of Second Embodiment]

First, a description will be given of the structure of the data recording section
12 of the navigation apparatus 70 according to the second embodiment referring to
FIG. 9.

[0082] As shown in FIG. 9, the data recording section 12 is provided with

areas such as the map information DB storage area 71 where the map information
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DB 25 is stored. The map information DB storage area 71 is provided with a first
navigation map information storage area 72, a second navigation map information
storage area 73, a third navigation map information storage area 74, a management
information storage area 75, and the like. The first navigation map information
storage area 72, the second navigation map information storage area 73 and the third
navigation map information storage area 74 are designed to have substantially
equivalent storage capacities, each being large enough to store the entire data of one
of the "A" navigation map information 26 and the "B" navigation map information
27 read from the CD-ROM 6.

[0083] As will be described later, the "A" navigation map information 26
and the "B" navigation map information 27 of the latest version read from the
CD-ROM 6 via the reading section 18 are then stored in a navigation map
information storage area having stored therein no map information and in navigation
map information storage areas in use before update among the navigation map
information storage areas 72 to 74. Further, a navigation map information storage
area having stored therein none of the "A" navigation map information 26 and the
"B" navigation map information 27 of the latest version is initialized (see FIG. 10).

[0084] The management information 28 related to the navigation map
information 26 and 27 (for example, navigation map information storage areas
having stored therein the navigation map information 26 and 27, map coverage areas,
versions, dates of update, and the like of the navigation map information 26 and 27)
has been stored in the management information storage area 75. Accordingly, the
contents of the map information DB 25 is updated by downloading update
information, such as differential data distributed from the map information
distribution center (not shown) via the communication apparatus 17 and any broad
area map information of the latest version recorded on the CD-ROM 6.

[0085]

[Map Information Updating Process 2]

Next, a description will be given of the "map information updating process 2"
that is a process executed by the CPU 41 of the navigation apparatus 70 structured
as described above so as to update navigation map information to the latest version
while using the "A" navigation map information 26 or the "B" navigation map

information 27, referring to FIGS. 10 to 15.
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[0086] FIG. 10 is a flowchart showing the "map information updating
process 2" that is a process executed by the CPU 41 of the navigation apparatus 70
of the second embodiment so as to update navigation map information to the latest
version while using the "A" navigation map information 26 or the "B" navigation
map information 27.

The program shown in the flowchart of FIG. 10 has been stored in the ROM 43
included in the navigation control section 13 of the navigation apparatus 70, and is
executed by the CPU 41 at prescribed time intervals (for example, at about every 10
to 100 milliseconds).

[0087] As shown in FIG. 10, first, in S111, the CPU 41 executes the process
being identical to S11. When the update instruction to update the navigation map
information 26 and 27 stored in the map information DB 25 is not inputted (S111:
NO), the CPU 41 ends the map information updating process 2.

On the other hand, when the update instruction to update the navigation map
information 26 and 27 stored in the map information DB 25 is inputted (S111: YES),
the CPU 41 proceeds to S112.

[0088] In S112, the CPU 41 reads, from the management information 28,
two navigation map information storage areas having stored therein the navigation
map information 26 and 27. The CPU 41 then stores a remainder navigation map
information storage area, i.e., the navigation map information storage area except for
the read two navigation map information storage areas out of the navigation map
information storage areas 72 to 74, in the RAM 42 as the navigation map
information storage area having stored therein no map information currently.

[0089] For example, when the navigation map information storage areas
having stored therein the navigation map information 26 and 27 read from the
management information 28 are the navigation map information storage areas 72
and 73, the CPU 41 stores the third navigation map information storage area 74 in
the RAM 42 as the navigation map information storage area having stored therein no
map information currently.

[0090] In S113, the CPU 41 reads the navigation map information storage
area having stored therein no map information currently from the RAM 42, and
initializes the navigation map information storage area. For example, when the

CPU 41 reads the third navigation map information storage area 74 from the RAM
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42 as the navigation map information storage area having stored therein no map
information currently, the CPU 41 initializes the third navigation map information
storage area 74. -

In S112 and S113, the CPU 41 may read, from the management information 28,
the navigation map information storage area having stored therein no map
information currently, and then initialize the navigation map information storage
area.

[0091] In S114, the CPU 41 reads, from the CD-ROM 6, the navigation map
information of the latest version corresponding to the navigation map information
currenily in use, and stores it in the initialized navigation map information storage
area.

Specifically, the CPU 41 detects the host vehicle location based on the
detection result of the current location detection processing section 11. Based on
the management information 28, the CPU 41 then determines whether or not the
coordinates (e.g., latitude and longitude) of the host vehicle location fall within the
map coverage area of the "A" navigation map information 26.

[0092] When the host vehicle location falls within the map coverage area of
the "A" navigation map information 26, the CPU 41 reads, from the CD-ROM 6, the
"A" navigation map information 26 of the latest version, and stores it in the
initialized navigation map information storage area. On the other hand, when the
host vehicle location is not within the map coverage area of the "A" navigation map
information 26, the CPU 41 reads, from the CD-ROM 6, the "B" navigation map
information 27 of the latest version, and stores it in the initialized navigation map
information storage area.

[0093]) Subsequently, in S115, the CPU 41 updates the management
information 28 in relation to the navigation map information storage area having just
stored therein the navigation map information of the latest version. Specifically,
the CPU 41 stores, in association with the navigation map information storage area
having just stored therein the information, which one of the "A" navigation map
information 26 and the "B" navigation map information 27 the navigation map
information of the latest version corresponds to, as well as the map coverage area,
version, date of update, and the like of the just stored navigation map information of

the latest version, in the management information storage area 75 as the
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management information 28.

[0094] The CPU 41 also stops use of the navigation map information
currently in use, and starts use of the navigation map information of the latest
version. This enables the CPU 41 to use the map information of the latest version
so as to display the surrounding map in connection with the host vehicle location, to
perform route finding, and the like. “

[0095] In S116, the CPU 41 detects the navigation map information storage
area having stored therein the navigation map information whose use is stopped, that
is, the navigation map information storage area having stored therein the navigation
map information of the old version corresponding to the navigation map information
of the latest version whose use is started, based on the management information 28.
The CPU 41 then initializes the detected navigation map information storage area
having stored therein the navigation map information of the old version, that is, the
navigation map information storage area having stored therein the navigation map
information in use before the update.

[0096] Subsequently, in S117, the CPU 41 refers to the management
information 28 to determine whether the navigation map information of the latest
version currently in use is the "A" navigation map information 26 or the "B"
navigation map information 27. When the navigation map information of the latest
version currently in use is the "A" navigation map information 26, the CPU 41 reads,
from the CD-ROM 6, the "B" navigation map information 27 of the latest version,
and stores it in the initialized navigation map information storage area.

[0097] On the other hand, when the navigation map information of the latest
version currently in use is the "B" navigation map information 27, the CPU 41 reads,
from the CD-ROM 6, the "A" navigation map information 26 of the latest version,
and stores it in the initialized navigation map information storage area. In other
words, the CPU 41 reads, from the CD-ROM 6, the navigation map information of
the latest version corresponding to the navigation map information not currently in
use, and stores it in the initialized navigation map information storage area.

[0098] In S118, the CPU 41 updates the management information 28 in
relation to the navigation map information storage area having just stored therein the
navigation map information of the latest version. Specifically, the CPU 41 stores,

in association with the navigation map information storage area having just stored
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therein the information, which one of the "A" navigation map information 26 and
the "B" navigation map information 27 the navigation map information of the latest
version corresponds to, as well as the map coverage area, version, date of update,
and the like of the just stored navigation map information of the latest version, in the
management information storage area 75 as the management information 28.

[0099] In S119, the CPU 41 refers to the management information 28 to
determine which one of the navigation map information storage areas 72 to 74 the
navigation map information storage area having stored therein the navigation map
information of the old version not in use corresponds to. The CPU 41 then
initializes the navigation map information storage area having stored therein the
navigation map information of the old version.

[0100] Subsequently, in S120, the CPU 41 updates the management
information 28 in relation to the initialized navigation map information storage area,
and thereafter ends the map information updating process 2. Specifically, the CPU
41 stores data indicating that no map information has been stored in the initialized
navigation map information storage area, as well as the date of update and the like,
in the management information storage area 75 as the management information 28,
and thereafter ends the map information updating process 2.

[0101] Here, referring to FIGS. 11 to 15, a description will be given of an
exemplary case of updating the map information where the CPU 41 receives an
update instruction to update the navigation map information 26 and 27 while the "A"
navigation map information 26 stored in the first navigation map information
storage area 72 is in use. In this exemplary case, the "A" navigation map
information 26 is map information of a map coverage area of substantially western
half of the United States. The "B" navigation map information 27 is map
information of a map coverage area of substantially eastern half of the United States.
The boundary between the "A" navigation map information 26 and the "B"
navigation map information 27 is set so as to separate them into substantially two
eastern and western halves along the state lines.

[0102] First, as shown in FIG. 11, the first navigation map information
storage area 72 has stored therein the "A" navigation map information 26 being the
map coverage area of substantially western half of the United States, whereas the

second navigation map information storage area 73 has stored therein the "B"
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navigation map information 27 being the map coverage area of substantially eastern
half of the United States. The third navigation map information storage area 74 has
stored therein no navigation map information. The management information
storage area 75 has stored therein, as the management information 28, data
indicating that the "A" navigation map information 26 has been stored in the first
navigation map information storage area 72, the "B" navigation map information 27
has been stored in the second navigation map information storage area 73, and that
no navigation map information has been stored in the third navigation map
information storage area 74.

[0103] When an update instruction to update the navigation map information
26 and 27 is inputted from the operation section 14, the CPU 41 reads, from the
management information 28, the navigation map information storage areas 72 and
73 having stored therein the navigation map information 26 and 27. The CPU 41
then recognizes the third navigation map information storage area 74 being the
remainder except for the read navigation map information storage areas 72 aﬁd 73
out of the navigation map information storage areas 72 to 74 as the navigation map
information storage area having stored therein no map information currently, and
initializes the third navigation map information storage area 74 (S111: YES to
S113).

[0104] Subsequently, as shown in FIG 12, the CPU 41 detects the host
vehicle location based on the detection result of the current location detection
processing section 11. The CPU 41 then determines that, as indicated by a vehicle
location mark 61, the host vehicle location is at Phoenix, Arizona, on the "A"
navigation map information 26 stored in the first navigation map information
storage area 72. In other words, the CPU 41 determines that the "A" navigation
map information 26 stored in the first navigation map information storage area 72 is
currently in use, reads the "A" navigation map information 26 of the latest version
from the CD-ROM 6, and stores it in the initialized third navigation map
information storage area 74. |

[0105] The CPU 41 then stores data indicating that the map information just
stored in the third navigation map information storage area 74 is the "A" navigation
map information 26, as well as the map coverage area, version, date of update and

the like of the "A" navigation map information 26, in the management information
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storage area 75 as the management information 28. As indicated by the vehicle
location mark 61, the CPU 41 stops use of the "A" navigation map information 26
stored in the first navigation map information storage area 72 and starts use of the
"A" navigation map information 26 of the latest version just stored in the third
navigation map information storage area 74 (S114 and S115).

[0106] As shown in FIG. 13, the CPU 41 then detects the first navigation
map information storage area 72 having stored therein the "A" navigation map
information 26 of the old version corresponding to the "A" navigation map
information 26 of the latest version whose use is started, based on the management
information 28. The CPU 41 then initializes the detected first navigation map
information storage area 72 having stored therein the "A" navigation map
information 26 of the old version (S116).

[0107] As shown in FIG. 14, the CPU 41 then reads, from the CD-ROM 6,
the "B" navigation map information 27 of the latest version and stores it in the
initialized first navigation map information storage area 72. The CPU 41 then
stores data indicating that the map information just stored in the first navigation map
information storage area 72 is the "B" navigation map information 27, as well as the
map coverage area, version, date of update and the like of the "B" navigation map
information 27, in the management information storage area 75 as the management
information 28 (S117 and S118).

[0108] As shown in FIG. 15, the CPU 41 then detects the second navigation
map information storage area 73 having stored therein the "B" navigation map
information 27 of the old version corresponding to the "B" navigation map
information 27 of the latest version, based on the management information 28. The
CPU 41 then initializes the detected second navigation map information storage area
73 having stored therein the "B" navigation map information 27 of the old version.
The CPU 41 then stores data indicating that no map information has been stored in
the initialized second navigation map information storage area 73, as well as the date
of update and the like, in the management information storage area 75 as the
management information 28 and thereafter ends the map information updating
process 2 (S119 and S120).

[0109]

[Effects of Second Embodiment]
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As detailed in the foregoing description, with the navigation apparatus 70 of the
second embodiment, when an update instruction to update the navigation map
information 26 and 27 is inputted, the CPU 41 initializes the navigation map
information storage area having stored therein no navigation map information, out of
the navigation map information storage areas 72 to 74. The CPU 41 then reads,
from the CD-ROM 6 via the reading section 18, the "A" navigation map information
26 or the "B" navigation map information 27 of the latest version corresponding to
the map coverage area containing the map information currently in use, and stores it
in the initialized navigation map information storage area.

[0110] Subsequently, the CPU 41 updates the management information 28,
and starts use of the newly stored navigation map information of the latest version.
The CPU 41 then initializes the navigation map information storage area having
stored therein the navigation map information whose use is stopped out of the
navigation map information storage areas 72 to 74, reads, from the CD-ROM 6 via
reading section 18, the "A" navigation map information 26 or the "B" navigation
map information 27, which is currently not in use, of the latest version, and stores it.
The CPU 41 then updates the management information 28, and initializes the
navigation map information storage area having stored therein the "A" navigation
map information 26 or the "B" navigation map information 27 of the old version.
Subsequently, the CPU 41 again updates the management information 28.

[0111]  In this manner, the CPU 41 initializes the navigation map information
storage area having stored therein no navigation map information out of the
navigation map information storage areas 72 to 74, and stores the "A" navigation
map information 26 or the "B" navigation map information 27 of the latest version
corresponding to the navigation map information currently in use. This avoids file
fragmentation and the like. Further, the CPU 41 updates the management
information 28 and then starts use of the newly stored navigation map information
of the latest version. This makes it possible to update the navigation map
information currently in use to the latest version and to automatically switch to place
the updated information into use during operations of the navigation apparatus 70.

[0112]  Still further, the CPU 41 initializes the navigation map information
storage area having stored therein the navigation map information whose use is

stopped, and stores the "A" navigation map information 26 or the "B" navigation
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map information 27 of the latest version corresponding to the navigation map
information not currently in use. This avoids file fragmentation and the like. The
CPU 41 also updates the management information 28. This makes it possible to
update the "A" navigation map information 26 and the "B" navigation map
information 27 to the latest version and to automatically switch to place the
navigation map information 26 and 27 of the latest version into use during
operations of the navigation apparatus 70.

[0113]  Still further, the CPU 41 updates the management information 28,
thereafter initializes the navigation map information storage area having stored
therein the "A" navigation map information 26 or the "B" navigation map
information 27 of the old version, and thereafter again updates the management
information 28. Thus, it becomes possible to always select one navigation map
information storage area having stored therein no map information, that is, a free
storage area, based on the management information 28.

[0114]  If storing of the navigation map information of the latest version in
the initialized navigation map information storage area out of the navigation map
information storage areas 72 to 74 is aborted midway through the procedure, the
navigation map information storage area having stored therein the navigation map
information of the old version corresponding to the navigation map information of
the latest version is not initialized, and the management information 28 remains.
This enables the CPU 41 to use the entire map information based on the
management information 28.

[0115] Further, the "A" navigation map information 26 and the "B"
navigation map information 27 are separated into two map coverage areas
containing substantially equivalent amounts of information, i.e., data amounts. In
this manner, by designing the navigation map information storage areas 72 to 74 to
have substantially equivalent storage capacities, the navigation map information 26
and 27 recorded on the CD-ROM 6 can surely be stored in the navigation map
information storage areas 72 to 74 in their entirety.

[Third Embodiment]

[0116] Next, a description will be given of a navigation apparatus 80
according to a third embodiment referring to FIGS. 16 to 26.

The reference numerals identical to those of the navigation apparatus 1 of the
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first embodiment indicate the identical or corresponding parts of the navigation
apparatus 1 of the first embodiment. The overall structure of the navigation
apparatus 80 of the third embodiment is structured substantially identical to the
navigation apparatus 1 of the first embodiment. Additionally, the control structure
and the control process of the navigation apparatus 80 of the third embodiment are
substantially identical to those of the navigation apparatus 1 of the first embodiment.

[0117] The navigation apparatus 80 of the third embodiment is different
from the navigation apparatus 1 of the first embodiment in that the data recording
section 12 of the navigation apparatus 80 is provided with a map information DB 81
(see FIG. 16), which will be described later, in place of the map information DB 25.
Another difference from the navigation apparatus 1 of the first embodiment is that
the CPU 41 of the navigation apparatus 80 of the third embodiment executes a "map
information updating process 3" (see FIG. 18), which will be described later, in place
of the "map information updating process 1".

[0118]

[Structure of Map Information DB of Third Embodiment]

First, a description will be given of the structure of the data recording section
12 of the navigation apparatus 80 of the third embodiment referring to FIGS. 16 and
17.

As shown in FIGS. 16 and 17, the data recording section 12 is provided with
areas such as a map information DB storage area 91 where the map information DB
81 is stored. The map information DB storage area 91 is provided with a first map
information storage area 92, a second map information storage area 93, a third map
information storage area 94, a fourth map information storage area 95, an LCL
information storage area 96, a management information storage area 97, and the
like.

[0119] The first map information storage area 92, the second map
information storage area 93, the third map information storage area 94 and the fourth
map information storage area 95 are designed to have substantially equivalent
storage capacities, each being large enough to store the entire data of one of road
information 82, audio/visual information 83, and search information 84 of the latest
version read from the CD-ROM 6.

[0120] Here, the CD-ROM 6 of the third embodiment has stored therein
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broad area map information, such as a nationwide map of Japan or the United States,
or a West European map, of the latest version, for use in drive guidance or route
finding with the navigation apparatus 80. The broad area map information is
structured with the road information 82, the audio/visual information 83 and the
search information 84 having substantially equivalent amounts of information, i.e.,
data amounts. The broad area map information has stored therein LCL information
structured with city plans, local information and the like.

[0121] The road information 82 is structured with new road information,
map display data for displaying any map, intersection data related to intersections,
node data related to nodes, link data related to roads (links), and the like. The
audio/visual information 83 is structured with voice guidance information for
guiding routes, stereoscopic information of intersections, and the like. The search
information 84 is structured with finding data for finding routes, store data as to POI
(Point of Interest), such as stores, i.e., one type of facilities, search data for searching
for geographical points, and the like.

[0122] As will be described later, the road information 82, the audio/visual
information 83, and the search information 84 of the latest version read from the
CD-ROM 6 via the reading section 18 are stored in a map information storage area
having stored therein no map information and in map information storage areas in
use before update among the map information storage areas 92 to 95. Further, as
will be described later, a map information storage area having stored therein none of
the road information 82, the audio/visual information 83, and the search information
84 of the latest version is initialized (see FIG. 18).

[0123] Still further, as will be described later, the LCL information
structured with city plans, local information and the like of the latest version read
from the CD-ROM 6 via the reading section 18 is stored in the LCL information
storage area 96 (see FIG. 18). Still further, the management information 86 related
to the road information 82, the audio/visual information 83, the search information
84, and the LCL information 85 are stored in the management information storage
area 97. The management information 86 includes map information storage areas
having stored therein the information 82 to 85, versions, dates of update and the like
of the information 82 to 85. Accordingly, the contents of the map information DB

81 is updated by downloading update information such as differential data
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distributed from a map information distribution center (not shown) via the
communication apparatus 17 or any broad area map information of the latest version
recorded on the CD-ROM 6.

[0124]

[Map Information Updating Process 3]

Next, a description will be given of the "map information updating process 3"
that is a process executed by the CPU 41 of the navigation apparatus 80 structured
as described above so as to update map information to the latest version, while using
the road information 82, the audio/visual information 83, and the search information
84, referring to FIGS. 18 to 26.

[0125] FIG. 18 is a flowchart showing the "map information updating
process 3" that is a process executed by the CPU 41 of the navigation apparatus 80
of the third embodiment so as to update map information to the latest version, while
using the road information 82, the audio/visual information 83, and the search
information 84.

The program shown in the flowchart of FIG. 18 has been stored in the ROM 43
included in the navigation control section 13 of the navigation apparatus 80, and is
executed by the CPU 41 at prescribed time intervals (for example, at about every 10
to 100 milliseconds).

[0126] As shown in FIG 18, first, in S211, the CPU 41 reads map
information of the latest version from the CD-ROM 6 installed in the reading section
18, in accordance with any input operation or the like of the operation section 14,
such as the touch screen and the operational switch so as to execute a determination
processing of determining whether or not an update instruction to update the road
information 82, the audio/visual information 83, the search information 84, and the
LCL information 85 stored in the map information DB 81 is inputted.

[0127] When the update instruction to update the road information 82, the
audio/visual information 83, the search information 84, and the LCL information 85
stored in the map information DB 81 is not inputted (S211: NO), the CPU 41 ends
the map information updating process 3. On the other hand, when the update
instruction to update the road information 82, the audio/visual information 83, the
search information 84, and the LCL information 85 stored in the map information

DB 81 is inputted (S211: YES), the CPU 41 proceeds to S212.
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[0128] In S212, the CPU 41 reads, from the management information 86,
three map information storage areas having stored therein the road information 82,
the audio/visual information 83, and the search information 84. The CPU 41 then
stores a remainder map information storage area, i.e., the map information storage
area except for the read three map information storage areas out of the map
information storage areas 92 to 95, in the RAM 42 as the map information storage
area having stored therein no map information currently.

[0129] For example, when the three map information storage areas having
stored therein the road information 82, the audio/visual information 83, and the
search information 84 read from the management information 86 are the map
information storage areas 92 to 94, the CPU 41 stores the fourth map information
storage area 95 in the RAM 42 as the map information storage area having stored
therein no map information currently.

[0130] In S213, the CPU 41 reads the map information storage area having
stored therein no map information currently from the RAM 42 and initializes the
map information storage area. For example, when the CPU 41 reads the fourth
map information storage area 95 from the RAM 42 as the map information storage
area having stored therein no map information currently, the CPU 41 initializes the
fourth map information storage area 95.

In S212 and S213, the CPU 41 may read, from the management information 86,
the map information storage area having stored therein no map information currently,
and then initialize the map information storage area.

[0131] In S214, the CPU 41 reads, from the CD-ROM 6, the road
information 82 of the latest version corresponding to the road information 82
currently in use, and stores it in the initialized map information storage area. Here,
as to the update priority of the road information 82, the audio/visual information 83,
and the search information 84, the road information 82 is given the first priority, the
audio/visual information 83 is given the second priority, and the search information
84 is given the third priority previously, and the ROM 43 has stored therein the
update priority. The update priority of the road information 82, the audio/visual
information 83, and the search information 84 is not limited thereto, and may be
prioritized as appropriate.

[0132] Subsequently, in S215, the CPU 41 updates the management
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information 86 in relation to the map information storage area having just stored
therein the road information 82 of the latest version. Specifically, the CPU 41
stores, in association with the map information storage area having just stored
therein the information 82, version, date of update and the like of the road
information 82, in the management information storage area 97 as the management
information 86. The CPU 41 also stops use of the road information 82 currently in
use, and starts use of the road information 82 of the latest version. This enables the
CPU 41 to use the road information 82 of the latest version so as to display the
surrounding map in connection with the host vehicle location, to perform route
finding and the like.

[0133] In S216, the CPU 41 detects the map information storage area having
stored therein the road information 82 whose use is stopped, that is, the map
information storage area having stored therein the road information 82 of the old
version corresponding to the road information 82 of the latest version whose use is
started, based on the management information 86. The CPU 41 then initializes the
detected map information storage area having stored therein the road information 82
of the old version, that is, the map information storage area having stored therein the
road information 82 in use before the update.

[0134] Subsequently, in S217, the CPU 41 reads, from the CD-ROM 6, the
audio/visual information 83, given the second update priority, of the latest version,
and stores it in the initialized map information storage area.

[0135] In S218, the CPU 41 updates the management information 86 in
relation to the map information storage area having just stored therein the
audio/visual information 83 of the latest version. Specifically, the CPU 41 stores,
in association with the map information storage area having just stored therein the
information 83, the version, date of update and the like of the audio/visual
information 83, in the management information storage area 97 as the management
information 86. The CPU 41 also stops use of the audio/visual information 83
currently in use, and starts use of the audio/visual information 83 of the latest
version. This enables the CPU 41 to use the audio/visual information 83 of the
latest version to perform route guidance and the like.

[0136] In S219, the CPU 41 detects the map information storage area having

stored therein the audio/visual information 83 whose use is stopped, that is, the map
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information storage area having stored therein the audio/visual information 83 of the
old version corresponding to the audio/visual information 83 of the latest version
whose use is started, based on the management information 86. The CPU 41 then
initializes the detected map information storage area having stored therein the
audio/visual information 83 of the old version, that is, the map information storage
area having stored therein the audio/visual information 83 in use before the update.

[0137] Subsequently, in S220, the CPU 41 reads, from the CD-ROM 6, the
search information 84, given the third update priority, of the latest version, and
stores it in the initialized map information storage area.

[0138] In S221, the CPU 41 updates the management information 86 in
relation to the map information storage area having just stored therein the search
information 84 of the latest version. Specifically, the CPU 41 stores, in association
with the map information storage area having just stored therein the information 84,
the version, date of update and the like of the search information 84, in the
management information storage area 97 as the management information 86. The
CPU 41 also stops use of the search information 84 currently in use, and starts use of
the search information 84 of the latest version. This enables the CPU 41 to use the
search information 84 of the latest version to perform route finding and the like.

[0139] In S222, the CPU 41 detects the map information storage area having
stored therein the search information 84 whose use is stopped, that is, the map
information storage area having stored therein the search information 84 of the old
version corresponding to the search information 84 of the latest version whose use is
started, based on the management information 86. The CPU 41 then initializes the
detected map information storage area having stored therein the search information
84 of the old version, that is, the map information storage area having stored therein
the search information 84 in use before the update.

[0140] Subsequently, in S223, the CPU 41 updates the management
information 86 in relation to the initialized map information storage area.
Specifically, the CPU 41 stores, in association with the initialized map information

storage area, data indicating that no map information is stored therein, as well as the

* date of update and the like, in the management information storage area 97 as the

management information 86.

[0141] In S224, the CPU 41 stops use of the LCL information 85. The



10

15

20

25

30

WO 2010/093044 PCT/JP2010/052236

40

CPU 41 then reads, from the CD-ROM 6, the LCL information 85 of the latest
version, overwrites the LCL information storage area 96 with it, and updates the
LCL information 85 to the latest version. The CPU 41 then starts use of the LCL
information 85. In $212, the CPU 41 may stop use of the LCL information 85. In
other words, the CPU 41 may stop use of the LCL information 85 during update of
the road information 82, the audio/visual information 83, the search information 84,
and the LCL information 85.

[0142] In S225, the CPU 41 updates the management information 86 in
relation to the LCL information storage area 96, and thereafter ends the map
information updating process 3. Specifically, the CPU 41 stores, in association
with the LCL information storage area 96, the version, date of update and the like of
the LCL information 85 in the management information storage area 97 as the
management information 86, and thereafter ends the map information updating
process 3.

[0143] Here, referring to FIGS. 19 to 26, a description will be given of an
exemplary case of updating the map information where the CPU 41 receivés an
update instruction to update the road information 82, the audio/visual information 83,
and the search information 84, while the road information 82, the audio/visual
information 83, and the search information 84 stored in the map information storage
areas 92 to 94 are in use.

[0144]  First, as shown in FIG. 19, the map information storage areas 92 to 94
have stored therein the road information 82, the audio/visual information 83, and the
search information 84, whereas the fourth map information storage area 95 has
stored therein no map information. The LCL information storage area 96 has
stored therein the LCL information 85. The management information storage area
97 has stored therein, as the management information 86, versions, dates of update
and the like of the information 82 to 85 in association with the map information
storage areas 92 to 94, and the LCL information storage area 96, respectively. The
management information storage area 97 has stored therein, as the management
information 86, data indicating that the fourth map information storage area 95 has
stored therein no map information.

[0145] When an update instruction to update the road information 82, the

audio/visual information 83, the search information 84 and the LCL information 96
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is inputted from the operation section 14, the CPU 41 reads, from the management
information 86, the three map information storage areas 92 to 94 having stored
therein the road information 82, the audio/visual information 83, and the search
information 84. The CPU 41 then recognizes the fourth map information storage
area 95 being the remainder except for the read three map information storage areas
92 to 94 out of the map information storage areas 92 to 95 as the map information

storage area having stored therein no map information currently, and initializes the

. fourth map information storage area 95 (S211: YES to S213). The CPU 41 may

read, from the management information 86, the fourth map information storage area
95 having stored therein no map information currently, and initialize the fourth map
information storage area 95. .

[0146] Subsequently, as shown in FIG. 20, the CPU 41 reads, from the
CD-ROM 6, the road information 82 of the latest version corresponding to the road
information 82 currently in use, and stores it in the initialized fourth map
information storage area 95. The CPU 41 then stores data indicating that the map
information just stored in the fourth map information storage area 95 is the road
information 82 of the latest version, as well as the version, date of update and the
like of the road information 82, in the management information storage area 97 as
the management information 86. The CPU 41 also stops use of the road
information 82 stored in the first map information storage area 92, and starts use of
the road information 82 of the latest version just stored in the fourth map
information storage area 95 (S214 and S215).

[0147] As shown in FIG 21, the CPU 41 then detects the first map
information storage area 92 having stored therein the road information 82 whose use
is stopped, that is, the first map information storage area 92 having stored therein the
road information 82 of the old version corresponding to the road information 82 of
the latest version whose use is started, based on the management information 86.
The CPU 41 then initializes the detected first map information storage area 92
having stored therein the road information 82 of the old version (S216).

[0148] As shown in FIG. 22, the CPU 41 then reads, from the CD-ROM 6,
the audio/visual information 83, given the second update priority, of the latest
version, and stores it in the initialized first map information storage area 92. The

CPU 41 then stores data indicating that the map information just stored in the first
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map information storage area 92 is the audio/visual information 83 of the latest
version, as well as the version, date of update and the like of the audio/visual
information 83, in the management information storage area 97 as the management
information 86. The CPU 41 also stops use of the audio/visual information 83
stored in the second map information storage area 93, and starts use of the
audio/visual information 83 of the latest version just stored in the first map
information storage area 92 (S217 and S218).

[0149]  Subsequently, as shown in FIG. 23, the CPU 41 detects the second
map information storage area 93 having stored therein the audio/visual information
83 whose use is stopped, that is, the second map information storage area 93 having
stored therein the audio/visual information 83 of the old version corresponding to
the audio/visual information 83 of the latest version whose use is started, based on
the management information 86. The CPU 41 then initializes the detected second
map information storage area 93 having stored therein the audio/visual information
83 of the old version (S219).

[0150] As shown in FIG. 24, the CPU 41 then reads, from the CD-ROM 6,
the search information 84, given the third update priority, of the latest version, and
stores it in the initialized second map information storage area 93. The CPU 41
then stores data indicating that the map information just stored in the second map
information storage area 93 is the search information 84 of the latest version, as well
as the version, date of update and the like of the search information 84, in the
management information storage area 97 as the management information 86. The
CPU 41 also stops use of the search information 84 stored in the third map
information storage area 94, and starts use of the search information 84 of the latest
version just stored in the second map information storage area 93 (S220 and S221).

[0151] As shown in FIG. 25, the CPU 41 then detects the third map
information storage area 94 having stored therein the search information 84 whose
use is stopped, that is, the third map information storage area 94 having stored
therein the search information 84 of the old version corresponding to the search
information 84 of the latest version whose use is started, based on the management
information 86. The CPU 41 then initializes the detected third map information
storage area 94 having stored therein the search information 84 of the old version

(S222).
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[0152] Subsequently, the CPU 41 updates the management information 86 in
relation to the initialized third map information storage area 94. Specifically, the
CPU 41 stores, in association with the initialized third map information storage area
94, data indicating that no map information has been stored therein, the date of
update and the like in the management information storage area 97 as the
management information 86 (S223).

[0153] As shown in FIG. 26, the CPU 41 then stops use of the LCL
information 85. The CPU 41 then reads, from the CD-ROM 6, the LCL
information 85 of the latest version and overwrites the LCL information storage area
96 with it. The CPU 41 then updates the LCL information 85 to the latest version,
and thereafter starts use of the LCL information 85. Subsequently, the CPU 41
stores, in association with the LCL information storage area 96, the version, date of
update and the like of the LCL information 85 in the management information
storage area 97 as the management information 86, and thereafter ends the map
information updating process 3.

[0154]

[Effects of Third Embodiment]

As detailed in the foregoing description, with the navigation apparatus 80 of the
third embodiment, when an update instruction to update the road information 82, the
audio/visual information 83, the search information 84, and the LCL information 85
is inputted, the CPU 41 initializes the map information storage area having stored
therein no map information, out of the map information storage areas 92 to 95.
The CPU 41 then reads, from the CD-ROM 6, the road information 82, given the
first update priority, of the latest version, and stores it in the initialized map
information storage area in its entirety. This avoids file fragmentation and the like,
which may otherwise occur, when updating the road information 82.

[0155] Further, the CPU 41 stores the road information 82 of the latest
version and thereafter updates the management information 86. This enables the
CPU 41 to store the road information 82 of the latest version and to automatically
switch to place the road information 82 of the latest version into use during
operations of the navigation apparatus 80.

[0156] Further, during operations of the navigation apparatus 80, after

switching to the road information 82, given the first update priority, of the latest
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version, the CPU 41 initializes the map information storage areas in turn in order of
priority, starting from the map information storage area having stored therein the
road information 82 of the old version, based on the updated management
information 86. The CPU 41 then reads, from the CD-ROM 6, the pieces of map
information of the latest version respectively corresponding to the pieces of map
information prioritized next highest to the road information 82, the audio/visual
information 83, and the search information 84 of the old version that had been stored
in the initialized map information storage areas, and stores them in the initialized
map information storage areas. Further, the CPU 41 updates the management
information 86 every time the audio/visual information 83 and the search
information 84 of the latest version are stored in the initialized map information
storage areas.

[0157] In this manner, file fragmentation and the like, which may otherwise
occur, when updating the audio/visual information 83 and the search information 84
can be avoided. Additionally, this enables the CPU 41 to store the audio/visual
information 83 and the search information 84 of the latest version in turn in order of
priority, and to automatically switch to place in turn the updated audio/visual
information 83 and the search information 84 of the latest version into use during
operations of the navigation apparatus 80.

[0158] Further, the CPU 41 initializes the map information storage area
having stored therein the search information 84 of the old version that is given the
lowest update priority, and thereafter updates the management information 86.
This enables the CPU 41 to always select one map information storage area having
stored therein no map information, based on the management information 86. Still
further, when storing of the road information 82 of the latest version or the like in
any initialized map information storage area is aborted midway through the
procedure, the map information storage area having stored therein the map
information corresponding to the road information 82 of the latest version or the like
is not initialized, and the management information 86 remains. This enables the
CPU 41 to use the not-updated road information 82 or the like of the old version
based on the management information 86.

[0159]  Further, by designing the first map information storage area 92, the

second map information storage area 93, the third map information storage area 94,
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and the fourth map information storage area 95 to have substantially equivalent
storage capacities, the road information 82, the audio/visual information 83, and the
search information 84 of the latest version recorded on the CD-ROM 6 can each
surely be stored in any one of the map information storage areas 92 to 95 in its
entirety.

[0160] It is understood that the present invention is not limited to the first to
the third embodiments, and that various improvements and modifications can be
made without departing from the principles of the present invention.

[0161]

(A) For example, in the first embodiment, the CD-ROM 6 may have stored
therein three or more types of navigation map information obtained by separating
broad area map information, such as a nationwide map of Japan or the United States,
or a West European map, of the latest version, for use in drive guidance or route
finding with the navigation apparatus 1, along the boundaries of administrative
districts (for example, along prefectural, state, or national boundaries) so as to be
three or more map coverage areas containing substantially equivalent amounts of
information, i.e., data amounts. The map information DB storage area 51 of the
data recording section 12 may be provided with navigation map information storage
areas, which are designed to have substantially equivalent storage capacities, as
many as the separated pieces of broad area map information.

[0162] In this case, when an update instruction to update the pieces of
navigation map information is inputted, the CPU 41 initializes any navigation map
information storage area having stored therein no map information currently in use
out of the navigation map information storage areas. The CPU 41 then reads, from
the CD-ROM 6 via the reading section 18, the navigation map information of the
latest version corresponding to the map coverage area containing the map
information currently in use, and stores it in the initialized storage area.

[0163] The CPU 41 may then update the management information 28, start
use of the newly stored map information, and successively initialize the remaining
navigation map information storage areas. The CPU 41 may then successively
read, from the CD-ROM 6 via the reading section 18, pieces of yet-to-be read
navigation map information of the latest version, store them in the initialized

remaining navigation map information storage areas, and update the management
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information 28.

[0164] In this manner, the CPU 41 initializes the navigation map information
storage areas, and thereafter stores whole pieces of navigation map information of
the latest version in the initialized navigation map information storage areas. This
avoids file fragmentation and the like, which may otherwise occur, when storing the
pieces of navigation map information of the latest version in the navigation map
information storage areas. Further, the CPU 41 can store the update map
information of the latest version and can automatically switch to the update map
information for use during operations of the navigation apparatus 1.

[0165]

(B) Further, for example, in the first or the second embodiment, the boundary
portion between the "A" navigation map information 26 and the "B" navigation map
information 27 may be set to include, as to each one of the "A" navigation map
information 26 and the "B" navigation map information 27, a prescribed range (e.g.,
about 10 km) outside the boundary of administrative districts (for example, a
prefectural, state, or national boundary). In this manner, even when the host
vehicle location is close to the boundary, the surrounding map in connection with the
host vehicle location can smoothly be displayed on the liquid crystal display 15, and
route finding can be carried out more accurately.

[0166] In this case, the CPU 41 executes a determination processing of
determining whether or not the administrative district (for example, a prefecture, a
state, or a nation) where the host vehicle is located falls within the map coverage
area of the map information stored in the first navigation map information storage
area 52.

[0167]

(C) Still further, for example, in the second embodiment, the CD-ROM 6 may
have stored therein three or more types of navigation map information obtained by
separating broad area map information, such as a nationwide map of Japan or the
United States, or a West European map, of the latest version, for use in drive
guidance or route finding with the navigation apparatus 1, along the boundaries of
administrative districts (for example, along prefectural, state, or national boundaries)
so as to be three or more map coverage areas containing substantially equivalent

amounts of information, i.e., data amounts. The map information DB storage area
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71 of the data recording section 12 may be provided with navigation map
information storage areas, which are designed to have substantially equivalent
storage capacities, as many as the separated pieces of broad area map information
plus "one".

[0168] In this case, when an update instruction to update the pieces of
navigation map information is inputted, the CPU 41 initializes a navigation map
information storage area having stored therein no navigation map information out of
the navigation map information storage areas. The CPU 41 then reads, from the
CD-ROM 6 via the reading section 18, the navigation map information of the latest
version corresponding to the map coverage area containing the map information
currently in use, and stores it in the initialized navigation map information storage
area.

[0169] The CPU 41 may then update the management information 28, start
use of the newly stored map information, and successively initialize the remaining
navigation map information storage areas. The CPU 41 may then successively
read, from the CD-ROM 6 via the reading section 18, pieces of yet-to-be read
navigation map information of the latest version, store them in the initialized
remaining navigation map: information storage areas, and update the management
information 28. The CPU 41 may then initialize the last navigation map
information storage area, and thereafter update the management information 28.

[0170] In this manner, the CPU 41 initializes the navigation map information
storage area having stored therein no map information out of the navigation map
information storage areas, and stores the navigation map information of the latest
version corresponding to the navigation map information currently in use. This
avoids file fragmentation and the like. Further, the CPU 41 updates the
management information 28 and then starts use of the newly stored navigation map
information of the latest version. This enables the CPU 41 to update the navigation
map information currently in use to the latest version and to automatically switch to
place the updated information into use during operations of the navigation apparatus
70.

[0171]  Further, the CPU 41 can store the update map information of the
latest version and automatically switch to place the update map information into use

during operations of the navigation apparatus 70. Still further, the CPU 41 updates
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the management information 28, then initializes the navigation map information
storage area having stored therein the navigation map information of the old version,
and thereafter again updates the management information 28. This enables the
CPU 41 to always select one navigation map information storage area having stored
therein no map information, that is, a free storage area, based on the management
information 28.

[0172] If storing of the navigation map information of the latest version in
the initialized navigation map information storage area out of the navigation map
information storage areas is aborted midway through the procedure, the navigation
map information storage area having stored therein the navigation map information
of the old version corresponding to the navigation map information of the latest
version is not initialized, and the management information 28 remains. This
enables the CPU 41 to use the entire map information based on the management
information 28.

[0173]

(D) Further, for example, in the second embodiment, in S114, the CPU 41 may
read, from the CD-ROM 6, the navigation map information of the latest version
corresponding to the navigation map information not currently in use, and store it in
the initialized navigation map information storage area. In this case, in S117, the
CPU 41 may read from the CD-ROM 6 the navigation map information of the latest
version corresponding to the navigation map information currently in use, and store
it in the initialized navigation map information storage area. In S118, the CPU 41
may stop use of the navigation map information currently in use, and start use of the
navigation map information of the latest version.

[0174]  In this manner, the CPU 41 updates the management information 28
and then starts use of the newly stored navigation map information of the latest
version. This enables the CPU 41 to update the navigation map information
currently in use to the latest version and to automatically switch to place the updated
information into use during operations of the navigation apparatus 70. Further, the
CPU 41 updates the management information 28, then initializes the navigation map
information storage area having stored therein the "A" navigation map information
26 or the "B" navigation map information 27 of the old version, and thereafter again

updates the management information 28. This enables the CPU 41 to always select
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one navigation map information storage area having stored therein no map
information, that is, a free storage area, based on the management information 28.

[0175] If storing of the navigation map information of the latest version in
the initialized navigation map information storage area out of the navigation map
information storage areas 72 to 74 is aborted midway through the procedure, the
navigation map information storage area having stored therein the navigation map
information of the old version corresponding to the navigation map information of
the latest version is not initialized, and the management information 28 remains.
This enables the CPU 41 to use the entire map information based on the
management information 28.

[0176]

(E) Further, for example, in the third embodiment, the LCL information storage
area 96 may not be provided. In this case, the road information 82, the audio/visual
information 83, the search information 84 and the LCL information 85 may have
been stored in any of the first to the fourth map information storage areas 92 to 95.
In S212, the CPU 41 may stop use of the LCL information 85, and read, from the
management information 86, the map information storage area having stored therein
the LCL information 85.

[0177] Subsequently, in S213, the CPU 41 may initialize the map
information storage area having stored therein the LCL information 85.
Subsequently, the CPU 41 may execute the processes in S214 to S222, thereafter
read, from the CD-ROM 6, the LCL information 85 of the latest version in S223,
and store it in the initialized map information storage area. The CPU 41 may then
update the management information 86 in relation to the map information storage
area having just stored therein the LCL information 85 of the latest version, and
thereafter end the map information updating process 3.

[0178] Specifically, the CPU 41 may store, in association with the map
information storage area having just stored therein the information 85, the version,
date of update and the like of the LCL information 85 in the management
information storage area 97 as the management information 86, and thereafter end
the map information updating process 3.

Thus, in addition to the effects of the third embodiment, elimination of the LCL

information storage area 96 from the map information DB storage area 91 can be
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achieved, thereby contributing to reduction in storage capacity of the data recording
section 12.

[0179]

(F) Further, for example, in the second embodiment, the map information DB
storage area 71 may be designed to include four or more of navigation map
information storage areas. Further, it is preferable that storage capacities of the
four or more of navigation map information storage areas are designed to have
substantially equivalent storage capacities, each being large enough to store the
entire data of one of the "A" navigation map information 26 and the "B" navigation
map information 27 read from the CD-ROM 6.

[0180] Further, the management information 28 related to the navigation
map information 26 and 27 (for example, the navigation map information storage
areas having stored therein the navigation map information 26 and 27, map coverage
areas, versions, dates of update, and the like of the navigation map information 26
and 27) may be designed to be stored in the management information storage area
75.

Thereby, in S112, the CPU 41 is surely capable of acquiring a navigation map
information storage area having stored therein none of the navigation map
information 26 and 27 among from the four or more of the navigation map
information storage areas in the RAM 42 as one navigation map information storage
area having stored therein no map information currently.

[0181]

(G) Further, for example, in the third embodiment, the map information DB
storage area 91 may be designed to include five or more of navigation map
information storage areas. Further, it is preferable that storage capacities of the
five or more of navigation map information storage areas are designed to have
substantially equivalent storage capacities, each being large enough to store the
entire data of one of the road information 82, the audio/visual information 83 and
the search information 84 of the latest version read from the CD-ROM 6.

[0182] Further, the management information 86 related to the road
information 82, the audio/visual information 83 and the search information 84 (for
example, the map information storage areas having stored therein the information 82

through 85, versions, dates of update, and the like of the information 82 through 85)
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may be designed to be stored in the management information storage area 97.
Thereby, in S212, the CPU 41 is surely capable of acquiring a map information
storage area having stored therein none of the road information 82, the audio/visual
information 83 and the search information 84 among from the five or more of the
5  map information storage areas in the RAM 42 as one map information storage area

having stored therein no map information currently.
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CLAIMS

1. A navigation apparatus, characterized by comprising:

a map information storing unit that stores pieces of map information about a
plurality of map coverage areas respectively in any of a plurality of storage areas
including a first storage area and a second storage area, and that stores management
information of the map coverage areas related to the pieces of map information
stored in the storage areas;

a map coverage area detecting unit that detects a map coverage area
containing a piece of such map information currently in use out of the plurality of
map coverage areas;

a storage area selecting unit that selects the first storage area not having
stored therein the piece of map information of the map coverage area detected by the
map coverage area detecting unit, based on the management information;

an update map information acquiring unit that acquires pieces of update map
information of the map coverage areas from a recording medium having recorded
thereon the pieces of update map information; and

an update control unit that exerts control so as to initialize the first storage
area, thereafter to acquire a piece of such update map information of the map
coverage area detected by the map coverage area detecting unit through the update
map information acquiring unit and to store the piece of update map information in
the first storage area, and thereafter to update the management information,
thereafter further to initialize the second storage area having stored therein map
information of the map coverage area detected by the map coverage area detecting
unit, thereafter to acquire a piece of such update map information of a map coverage
area other than the piece of update map information stored in the first storage area
through the update map information acquiring unit and to store the piece of update
map information in the second storage area, and thereafter to update the

management information.

2. The navigation apparatus according to claim 1, wherein the pieces of map
information are separated into two map coverage areas having substantially

equivalent information amounts.
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3. A'map information updating method, characterized by comprising:

detecting a map coverage area containing a piece of map information
currently in use out of a plurality of map coverage areas;

selecting a first storage area not having stored therein the piece of map
information of the map coverage area detected in the detecting of the map coverage
area out of a plurality of storage areas including the first storage area and a second
storage area for storing therein pieces of such map information of the map coverage
areas based on management information of the map coverage areas related to the
pieces of map information stored in the storage areas; and

exerting update control so as to initialize the first storage area selected in the
selecting of the first storage area, thereafter to acquire a piece of update map
information of the map coverage area detected in the detecting of the map coverage
area from a recording medium having recorded thereon pieces of such update map
information and to store the piece of update map information in the first storage area,
and thereafter to update the management information, thereafter further to initialize
the second storage area having stored therein map information of the map coverage
area detected in the detecting of the map coverage area, thereafter to acquire a piece
of such update map information of a map coverage area other than the piece of
update map information stored in the first storage area from the recording medium
and to store the piece of update map information in the second storage area, and

thereafter to update the management information.

4. The map information updating method according to claim 3, wherein the
pieces of map information are separated into two map coverage areas having

substantially equivalent information amounts.

5. A navigation apparatus, characterized by comprising:

a map information storing unit that stores a plurality of pieces of map
information in any of a plurality of storage areas being more than the number of the
plurality of pieces of map information, and that stores management information
related to the pieces of map information stored in the storage areas;

a free storage area selecting unit that selects one free storage area having
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stored therein none of the pieces of map information out of the plurality of storage
areas, based on the management information;

an initializing unit that initializes the free storage area selected by the free
storage area selecting unit;

a priority order storing unit that stores priority order previously given to the
plurality of pieces of map information;

a free storage area update control unit that exerts control so as to acquire a
piece of update map information corresponding to a piece of such map information
that is given first of the priority order from a recording medium having recorded
thereon pieces of such update map information and to store the piece of update map
information in the free storage area initialized by the initializing unit, and thereafter
to update the management information; and

a map information update control unit that exerts control so as to initialize
the storage areas in turn according to the priority order from a storage area having
stored therein the piece of map information given the first of the priority order based
on the updated management information, to acquire pieces of such update map
information that respectively correspond to pieces of such map information that are
prioritized next highest to the pieces of the map information that had been stored in
the initialized storage areas from the recording medium, and to store the acquired
pieces of update map information respectively in the initialized storage areas so as to
update the management information every time the acquired update map information
is stored in the initialized storage areas, thereafter to initialize a storage area having
stored therein a piece of such map information given the last of the priority order,

and thereafter to update the management information.

6. The navigation apparatus according to claim 5, wherein

the plurality of pieces of map information are respectively about a plurality
of map coverage areas, the navigation apparatus further comprising:

a map coverage area detecting unit that detects a map coverage area
containing a piece of such map information currently in use out of the plurality of
map coverage areas; and

a reprioritizing unit that reprioritizes to give the first of the priority order to

the piece of map information of the map coverage area detected by the map
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coverage area detecting unit, and that reprioritizes the remaining pieces of such map
information based on the priority order stored in the priority order storing unit,
wherein

the free storage area update control unit and the map information update
control unit exert control according to the priority order having been reprioritized by

the reprioritizing unit.

7. The navigation apparatus according to claim 6, wherein the plurality of
map coverage areas are separated so that the plurality of pieces of map information

have substantially equivalent information amounts.

8. The navigation apparatus according to claim 5, wherein

the plurality of pieces of map information are respectively about a plurality
of types of data, and

the plurality of types of data include road information related to a link and a
node, audio/visual information related to route guidance, and search information for

finding a route to a destination or for searching for a geographical point.

9. A map information updating method, characterized by comprising:

selecting, based on management information related to a plurality of pieces
of map information having been respectively stored in a plurality of storage areas
being more than the number of the pieces of map information, one free storage area
having stored therein none of the pieces of map information out of the plurality of
storage areas;

initializing the free storage area selected in the selecting of the free storage
area;

exerting free storage area update control so as to acquire, from a recording
medium having recorded thereon pieces of update map information and based on
priority order previously given to the pieces of map information, a piece of such
update map information corresponding to a piece of such map information given
first of the priority order and to store the piece of update map information in the free
storage area initialized in the initializing of the free storage area, and thereafter to

update the management information; and
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exerting map information update control so as to initialize the storage areas
in turn according to the priority order from a storage area having stored therein the
piece of map information given the first of the priority order based on the
management information updated in the exerting of the free storage area update
control, to acquire pieces of such update map information that respectively
correspond to pieces of such map information that are prioritized next highest to the
pieces of the map information that had been stored in the initialized storage areas
from the recording medium, and to store the acquired pieces of update map
information respectively in the initialized storage areas so as to update the
management information every time the acquired update map information is stored
in the initialized storage areas, thereafter to initialize a storage area having stored
therein a piece of such map information given the last of the priority order, and

thereafter to update the management information.
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