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(57) ABSTRACT 

A map information delivery system, including a navigation 
apparatus, is capable of preferentially receiving map updat 
ing information based on a host vehicle’ s state. The updating 
information may be preferentially received based on 
Whether a destination has been set, a location of the updating 
information relative to an updating position or a destination, 
and/or the siZe of the updating information. 
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MAP INFORMATION DELIVERY SYSTEM, 
METHOD, AND PROGRAM 

INCORPORATION BY REFERENCE 

[0001] The disclosure of Japanese Patent Application No. 
2006-174560 ?led on Jun. 23, 2006, including the speci? 
cation, drawings, and abstract is incorporated herein by 
reference in its entirety. 

BACKGROUND 

[0002] 1. Related Technical Fields 

[0003] Related technical ?elds include map information 
delivery systems and, in particular, map information deliv 
ery system Which deliver updating information for updating 
the map information from a map information delivery center 
to a navigation apparatus. 

[0004] 2. RelatedArt 

[0005] Navigation apparatuses are increasingly being 
installed in vehicles. Such a navigation apparatus is struc 
tured to detect a current position of a vehicle using a GPS 
receiver. The apparatus to obtains map data corresponding to 
the current position from a recording medium such as a 
DVD-ROM and HDD, or a netWork. Then, the apparatus 
displays the obtained map data on a liquid crystal monitor. 
The obtained map data, Which contains the current position 
of the vehicle, is loaded from the recording medium to form 
a map image showing an area around the current position of 
the vehicle on a display unit. A vehicle position mark may 
be superimposed on the map image and the map image may 
be scrolled as the vehicle travels. The position mark also 
alloWs the driver to easily identify the vehicle position on the 
map image. 

[0006] As roads are neWly built every year, old roads are 
closed, or the con?guration of the existing road is changed. 
It is therefore necessary to update the map data stored in the 
navigation apparatus at a predetermined time interval. 
Updating of the map data is performed by replacing an old 
DVD With a neWly purchased DVD, Writing the map data 
into the HDD in a shop, and/ or reWriting the contents of the 
HDD based on the map data delivered from a map infor 
mation delivery center. 

[0007] Japanese Patent Application Publication No. JP-A 
2000-180187 (paragraphs to [0098], FIGS. 1 to 18) discloses 
a map information delivery system including a map infor 
mation delivery center and a navigation apparatus. The 
navigation apparatus may include a control unit for display 
ing on a display unit reception data received from the map 
information delivery center via Wireless communication. 
The navigation apparatus may include a memory unit that 
stores map information and/or identi?cation information of 
available map information, and a detection unit that detects 
a current position of the host vehicle and a traveling direc 
tion of the host vehicle. The control unit automatically 
receives the map information during the Wireless commu 
nication With the map information delivery center, and 
thereby updates or adds to the map information stored in the 
memory unit. The navigation apparatus allocates priorities 
to the map information near the current position of the host 
vehicle detected by the detection unit, the map information 
With the detailed scale, the map information With the same 
scale as that of the map currently displayed on the display, 
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the map information shoWing the area in the traveling 
direction of the host vehicle detected by the detection unit, 
and the map information capable of updating the oldest map 
information stored in the memory unit, in that order. The 
map information is required in the aforementioned priority 
order. 

SUMMARY 

[0008] In the map information delivery system disclosed 
in Japanese Patent Application Publication No. JP-A-2000 
180187, hoWever, the priority order of the updating infor 
mation for updating the map information cannot be changed 
in accordance With the state of the host vehicle (e.g., a state 
in Which the host vehicle begins driving after setting the 
destination in the navigation apparatus and a state in Which 
the host vehicle begins driving Without setting the destina 
tion in the navigation apparatus). That is, the updating 
information suitable for the state of the host vehicle cannot 
be preferentially received. In the case Where the data siZe of 
the updating information is too large to update the informa 
tion in the navigation apparatus Within a predetermined time 
period (e.g., from about 20 to about 35 seconds), the driver 
is required to Wait until the displayed map is updated. 

[0009] Thus, an object of various exemplary implementa 
tions of the broad principles described herein is to provide 
a map information delivery system capable of preferentially 
receiving the updating information based on the host vehi 
cle’s state. For example, if the data siZe of the updating 
information is too large to be used in the navigation appa 
ratus Within a predetermined time period (e.g., from about 
20 to about 35 seconds), the map may be sequentially 
updated to provide the effective map information quickly 
during traveling of the host vehicle. 

[0010] Exemplary implementations provide a navigation 
apparatus for a vehicle that is useable in a map information 
delivery system. The navigation apparatus may include a 
memory that stores map data, a communication unit that 
communicates With a map information delivery center, and 
a controller. 

[0011] If no destination is set in the navigation apparatus, 
the apparatus may determine an updating position, detect a 
state of the vehicle, and determine a ?rst area having the 
updating position at a center. The apparatus may transmits a 
?rst area updating request requesting entire ?rst area road 
segment updating information corresponding to the ?rst area 
to the map information delivery center, receive the ?rst area 
road segment updating information, and update map infor 
mation based the ?rst area road segment updating informa 
tion as it is received according to the priority. 

[0012] Then, the apparatus may transmit a high-standard 
road segment updating request requesting high-standard 
road segment updating information corresponding to an 
entire area of the map information to the map information 
delivery center, receive the high-standard road segment 
updating information, and update the map information based 
on the received high-standard road segment updating infor 
mation. 

[0013] If a destination is set, the apparatus may determine 
a second area having the destination at the center, transmit 
the high-standard road segment updating request requesting 
the high-standard road segment updating information cor 



US 2008/0033639 A1 

responding to the entire area of the map information to the 
map information delivery center, receives the high-standard 
road segment updating information, and update the map 
information based on the received high-standard road seg 
ment updating information. 

[0014] The apparatus may transmit a second area updating 
request information requesting entire road segment updating 
information With respect to the entire road segment corre 
sponding to the second area to the map information delivery 
center, receive, after the high-standard road segment updat 
ing information, the second area road segment updating 
information; and update the stored map information based 
on the received second area road segment updating infor 
mation received from the map information delivery center. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Exemplary implementations Will noW be described 
With reference to the accompanying draWings, Wherein: 

[0016] FIG. 1 is a block diagram shoWing an exemplary 
map information delivery system; 

[0017] FIG. 2 is a block diagram shoWing an exemplary 
navigation apparatus of the map information delivery sys 
tem; 

[0018] FIGS. 3-6 are ?oWcharts that shoW an exemplary 
map information updating method; 

[0019] FIG. 7A is a diagram graphically shoWing the 
updating content of the map information; 

[0020] FIG. 7B is a diagram graphically shoWing the 
center segmented map information; 

[0021] FIGS. 8 and 9 are ?oWcharts that shoW an exem 
plary map information updating method; 

[0022] FIG. 10A is a diagram graphically shoWing the 
updating content of the map information; and 

[0023] FIG. 10B is a diagram graphically shoWing the 
predetermined area having the destination at the center. 

DETAILED DESCRIPTION OF 
IMPLEMENTATIONS 

[0024] A general structure of an exemplary map informa 
tion delivery system 1 Will be described referring to FIG. 1. 

[0025] Referring to FIG. 1, the map information delivery 
system 1 may include a navigation apparatus 2, a map 
information delivery center 3, Which delivers updating infor 
mation for updating map information to the navigation 
apparatus 2, and a netWork 4. The navigation apparatus 2 
and the map information delivery center 3 may transmit and 
receive various kinds of information via the netWork 4. The 
structure of the navigation apparatus 2 Will be described in 
detail later referring to FIG. 2. 

[0026] Referring to FIG. 1, the map information delivery 
center 3 may physically, functionally, and or conceptually 
include a controller (e.g., server 10) and one or more 
memories (such as, for example, a center map information 
DB 14 and/or a navigation updating historical information 
DB 15), and a center communication unit 16. The server 10 
may include the inner storage unit, for example, a CPU 11 
as an arithmetic device that executes the control function of 
the server 10, a RAM 12 used as the Working memory that 
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may alloW the CPU 11 to perform various arithmetic opera 
tions, and a ROM 13 that may store various kinds of control 
programs, for example, for extracting updating information 
to updating the map information of a predetermined segment 
area into a neW version of the map information in the 
navigation apparatus 2. An MPU and the like may be used 
in place of the CPU 11. 

[0027] The center map information DB 14 may contain 
updating map information 17 produced in the map informa 
tion delivery center 3 as the map information that may be 
used to update the map information stored in the navigation 
apparatus 2. The map information 17 may be segmented by 
each version, and the updating information for updating at 
least a portion of the map information stored in the current 
navigation apparatus 2 (e.g., current position of the host 
vehicle or the preliminarily registered area of 30 km><30 km 
having the home position at the center). The version repre 
sents the information for specifying the time at Which the 
map information has been produced. The time at Which the 
map information has been produced may be speci?ed in 
reference to the version. 

[0028] The updating map information 17 stored in the 
center map information DB 14 may contain various kinds of 
information required for the navigation apparatus 2 to per 
form route guidance and map display including, for 
example, map display data for displaying maps, intersection 
data, node data, link data, facility data, search data for 
searching the route, shop data With respect to POI (Point of 
Interest) such as the shop as one kind of facility, and/or 
retrieval data for retrieving points. 

[0029] The map display data may be partitioned into 
secondary meshes measuring 10 km><l0 km, and each mesh 
may be further divided into units that are one-fourth (side 
length=1/2), one-sixteenth (side length=%), and one-sixty 
fourth (side length=1/s) the siZe of the basic mesh. The units 
may be established for individual areas such that the data 
volume for each unit is roughly the same. The smallest unit 
may be the one-sixty-fourth siZe, Which measures approxi 
mately 1.25 kilometers on a side. 

[0030] The node data may contain such data as a branch 
ing point of an actual road (including an intersection and a 
T-shaped intersection), node point coordinates (position) set 
at predetermined intervals in accordance With the curvature 
radius of each road, attributes associated With node repre 
senting Whether the node corresponds to the intersection or 
the like, a connection link number list as a link number list 
of the link to be connected to the node, an adjacent node 
number list as a list of the number of adjacent nodes via the 
link, and/or the height of the respective nodes (altitude). 

[0031] The link data may include data on each road link 
that makes up a road. For each road in a link, the data may 
indicate the road Width, slope, cant, bank, road surface 
conditions, number of lanes, places Where the number of 
lanes decreases, places Where the road Width decreases, 
and/or railroad crossings. For a corner, the data may indicate 
the radius of curvature, intersection, T-intersecting roads, 
and/or entrance to and exit from the corner. For road 
attributes, the data may indicate a doWnhill road, and/or an 
uphill road. For a road type, the data may indicate an 
ordinary road, such as a national road, a prefectural road, a 
narroW street, or the like, or a toll road, such as a national 
expressWay, an urban expressWay, an ordinary toll road, 
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and/ or a toll bridge. For toll roads, the data may also include 
information on access roads (ramps) at expressway 
entrances and exits, toll collection points (interchanges), and 
the like. 

[0032] The updating information for respective types of 
roads may be classi?ed into a high-standard road segment 
including the national expressway, the urban expressway, 
the motor highway, the ordinary toll road, and the national 
road with route number of one or two digits, a general road 
segment including the national road with route number of 
three or more digits, the principal prefectural road, the 
prefectural road, the municipal road, and a narrow street 
segment including the narrow street, for each segment unit 
of about 1.25 km><1.25 km formed by dividing the secondary 
mesh of 10 km><10 km into 16 divisions (1A). The classi?ed 
updating information may be stored in the updating map 
information 17 at each version and managed. 

[0033] Hereinafter, the national expressway, the urban 
expressway, the motor highway, the ordinary toll road, and 
the national road with route number of one or two digits may 
be referred to as the high-standard road. The national road 
with route number of three or more digits, the principal 
prefectural road, the prefectural road, the municipal road 
may be referred to as the general road. The street in the city 
area or the like, which is narrower than the general road, 
may be referred to as the narrow street. 

[0034] The data used for searching and displaying the set 
route to the destination may be recorded as the search data, 
which include the cost data formed of the cost for the 
passage of the node (hereinafter referred to as the node cost), 
and the cost for the link which forms the road (hereinafter 
referred to as the link cost) so as to calculate the search cost, 
and the route display data for displaying the route selected 
through the route searching on the map of the liquid crystal 
display 25. 

[0035] The data with respect to the POI such as hotels, 
hospitals, gas stations, parking stations, tourist facilities or 
the like in the respective areas may be recorded as the shop 
data together with the ID which speci?es the POI. The center 
map information DB 14 may store voice output data for 
outputting the predetermined information through a speaker 
26 of the navigation apparatus 2. 

[0036] The map information delivery center 3 may update 
the map information stored in the navigation apparatus 2 
based on the updating map information 17 with the latest 
version among those stored in the center map information 
DB 14 based on a request from the navigation apparatus 2. 
Speci?cally, in the map information delivery system 1, if the 
delivery request of the updating map information 17 of the 
predetermined segment area is sent from the navigation 
apparatus 2, the updating information for update to the latest 
version of the updating map information 17 is delivered to 
the navigation apparatus 2. In this case, all the information 
including the newly built road information for specifying the 
newly built road contained in the updating map information 
17 with the latest information may be transmitted as the 
updating information. The information as being minimum 
for update to the latest version of the updating map infor 
mation 17 selected from the map information stored in the 
current navigation apparatus 2 may be transmitted (only the 
information of the updated portion including the newly built 
road information) for specifying the newly built road. 
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[0037] Meanwhile, the navigation updating historical 
information DB 15 may store the information of the updat 
ing history with respect to the updating of the map infor 
mation stored in the navigation apparatus 2 together with the 
navigation identi?cation ID for specifying the navigation 
apparatus 2. The navigation updating historical information 
DB 15 stores, as the updating history, information as to 
which version of the map information has been used for the 
predetermined segment area (for example, the area of 30 
km><30 km having the home position at the center) at the 
respective link data which form the map information, and 
the node data. The update history may be overwritten at each 
updating of the map information of the navigation apparatus 
2. Maximum data siZe information 18 stored in the naviga 
tion update history information DB 15 contains the maxi 
mum data siZe of the updating information which allows the 
navigation apparatus 2 to update the map information within 
the predetermined time period together with the navigation 
identi?cation ID for specifying the navigation apparatus 2. 

[0038] The map information delivery center 3 may be 
operated by any one of an individual, company, group, local 
government, and government-a?iliated agency. Altema 
tively, it may be operated by Vehicle Information and 
Communication System (VICS®) center. 

[0039] Communications systems that may be used as the 
network 4 include, for example, a local area network (LAN), 
a wide area network (WAN), an intranet, a mobile telephone 
network, a land-line telephone network, a public communi 
cations network, a dedicated communications network, the 
Internet, and the like. A communications system can also be 
used that uses communications satellite broadcasting or 
broadcast satellite broadcasting by a broadcast satellite, 
digital terrestrial television broadcasting, FM multiplex 
broadcasting, or the like. A communications system such as 
a non-stop electronic toll collection (ETC) system, a dedi 
cated short-range communication (DRSC) system, or the 
like that is used in Intelligent Transportation Systems (ITS) 
can also be used. 

[0040] The structure of an exemplary navigation apparatus 
2 which may be included in the map information delivery 
system 1 will be described referring to FIG. 2. 

[0041] Referring to FIG. 2, the navigation apparatus 2 may 
physically, functionally, and/or conceptually include a cur 
rent position detection processing unit 21 for detecting the 
current position of the host vehicle, a data storage unit 22 for 
storing the coordinate position of the preliminarily regis 
tered home position (e.g., latitude and longitude) and vari 
ous kinds of data, a controller (e.g., navigation control unit 
23) for executing various arithmetic operations, an operation 
unit 24 for receiving operations performed by an operator, a 
liquid crystal display 25 for displaying information such as 
maps for the operator, a speaker 26 for outputting voice 
guidance with respect to the route guide, and/or a commu 
nication unit 27 for performing communications with infor 
mation centers such as a traf?c information center and the 
map information delivery center 3. The navigation control 
unit 23 may be connected to a vehicle speed sensor 28 for 
detecting the traveling speed of the host vehicle. 

[0042] Respective components of the navigation apparatus 
2 will be described hereinafter. The current position detec 
tion processing unit 21 may include a GPS 13, a geomag 
netic sensor 32, a distance sensor 33, a steering sensor 34, 
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a gyro sensor 35 as the orientation detector, and an altimeter 
(not shown) so as to allow detection of the current position, 
orientation of the host vehicle, the distance from the target, 
or the like. 

[0043] More speci?cally, the GPS 31 may receive radio 
Waves generated by an arti?cial satellite to detect the current 
position of the host vehicle and the time on earth. The 
geomagnetic sensor 32 may measure the earth’s magnetism 
to detect the orientation of the host vehicle. The distance 
sensor 33 may detect the distance betWeen predetermined 
positions on the road. A sensor that measures the rotating 
speed of the Wheels (not shoWn) of the host vehicle to detect 
the distance based on the measured rotating speed or a 
sensor that measures the acceleration to detect the distance 
by integrating the measured acceleration tWice may be 
employed as the distance sensor 33. 

[0044] The steering sensor 34 may detect the steering 
angle of the host vehicle. An optical rotation sensor attached 
to the rotating portion of the steering Wheel (not shoWn), a 
rotating resistance sensor, an angular sensor attached to the 
vehicle Wheel, or the like may be employed as the steering 
sensor 34. 

[0045] The gyro sensor 35 may detect the angle of traverse 
of the host vehicle. A gasrate gyro, a vibrating gyro or the 
like may be employed as the gyro sensor 35. The angle of 
traverse detected by the gyro sensor 35 may be integrated to 
detect the orientation of the host vehicle. 

[0046] The data storage unit 22 (memory) may include a 
hard disk (not shoWn) as an external memory unit and a 
recording medium, a navigation map information DB 37 
stored in the hard disk, and a recording head (not shoWn) as 
a driver for loading the predetermined program and Writing 
the predetermined data into the hard disk. The hard disk may 
be used as the external memory unit and the recording 
medium of the data storage unit 22. HoWever, besides the 
hard disk, a magnetic disk such as a ?exible disk or the like 
may be used as the external memory unit. A memory card, 
a magnetic tape, a magnetic drum, a CD, an MD, a DVD, an 
optical disk, an MO, an IC card, an optical card or the like 
may also be used as the external memory unit. 

[0047] The navigation map information DB 37 may store 
navigation map information 38 used for navigation and route 
searching performed by the navigation apparatus 2, and 
updated through the map information delivery center 3. Like 
the updating map information 17, the navigation map infor 
mation 38 may include various information data required for 
the route guide and the map display, for example, the neWly 
built road information for specifying respective neWly built 
roads, the map display data for displaying maps, the inter 
section data With respect to the respective intersection, the 
node data, the link data, the search data, the shop data, 
and/or the retrieval data. Note that the explanations With 
respect to the aforementioned data, Which have been already 
made, Will be omitted. 

[0048] The contents of the navigation map information 
DB 37 may be updated by doWnloading the updating infor 
mation delivered from the map information delivery center 
3 via the communication unit 27. 

[0049] Referring to FIG. 2, the navigation control unit 23 
Which forms the navigation apparatus 2 may include the 
inner memory structure including a CPU 41 Which may 
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serve as an arithmetic unit and execute the control of the 
navigation apparatus 2. The navigation control unit 23 may 
include a RAM 42, Which may be used as a Working memory 
alloWing the CPU 41 to execute the various arithmetic 
operations and store the route data resulting from the route 
search. The navigation control unit 23 may include a ROM 
43 that may store the map information updating program 
(e.g., implementing the method of FIGS. 3-6) to be executed 
upon start-up of the engine or setting of the destination to be 
described later in addition to the program for control. The 
navigation control unit 23 may include a ?ash memory 44 
that may store a program loaded from the ROM 43, and the 
like. A semiconductor memory, a magnetic core and the like 
may be employed as the RAM 42, the ROM 43, and the ?ash 
memory 44. An MPU may be used as the arithmetic unit and 
the control unit in place of the CPU 41. 

[0050] Various programs may be stored in the ROM 43 
and various types of data may be stored in the data storage 
unit 22. The programs and the data may be loaded from the 
same external storage unit, the same memory card, and the 
like, so as to be Written into the ?ash memory 44. The 
programs and the data may be updated by replacing the 
memory card. 

[0051] The navigation control unit 23 may be electrically 
coupled With peripheral units (actuators) of the operation 
unit 24, the liquid crystal display 25, the speaker 26, and the 
communication unit 27, respectively. 
[0052] The operation unit 24 may include various types of 
keys and a plurality of operation sWitches (not shoWn) such 
as a destination set button, Which are operated for correcting 
the current position When the vehicle starts running, for 
inputting the starting point as the guide start point and the 
destination as the guide end point, and/or for retrieving the 
information With respect to the facilities. Based on the 
sWitch signal output through pressing of the respective 
sWitches, the navigation control unit 23 may execute the 
corresponding control of the operations. A keyboard, a 
mouse, a bar code reader, a remote controller for remote 
operation, a joystick, a light pen, and a stylus pen may be 
used as the operation unit 24. The operation unit 24 may be 
formed as a touch panel attached to the front surface of the 
liquid crystal display 25. 
[0053] The liquid crystal display 25 may display the 
operation guide, operation menu, key guide, route guide 
from the current position to the destination, the guide 
information along the route guide, tra?ic information, neWs, 
Weather forecast, time, e-mail, TV program, and the like. A 
CRT display and a plasma display may be employed in place 
of the liquid crystal display 25. Alternatively, a hologram 
unit for projecting a hologram onto the Windshield of the 
vehicle may also be employed. 

[0054] The speaker 26 may output the name of the facility 
as the selected destination and voice guidance for the 
traveling along the route guide based on the command from 
the navigation control unit 23. For example, such messages 
as “a neWly built road to XX ski resort has been updated, 
”“please turn right at the XX intersection 200 m ahead,” and 
“there is a tra?ic jam on the national road With route no. XX 
ahead” may be output as the voice guidance. A synthesiZed 
voice and/or various types of sound effects may be used as 
the voice output from the speaker 26, and various types of 
guide information preliminarily recorded on the tape or 
memory may also be output. 
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[0055] The communication unit 27 may be a device for 
communicating with the map information delivery center 3. 
The communication unit 27 may transmit/receive the latest 
version of updating map information on a predetermined 
segment area. Besides the map information delivery center 
3, the tra?ic information including the tra?ic jam informa 
tion, tra?ic regulation information, parking lot information, 
tra?ic accident information, crowded state of the service 
area transmitted from the VICS® center may also be 
received. 

[0056] FIGS. 3-7 show an exemplary map information 
updating method. The exemplary method may be imple 
mented, for example, by one or more components of the 
above-described system 1. However, even though the exem 
plary structure of the above-described system 1 may be 
referenced in the description, it should be appreciated that 
the structure is exemplary and the exemplary method need 
not be limited by any of the above-described exemplary 
structure. 

[0057] For example, FIG. 3 is a ?owchart of a start-up map 
information updating process for automatically updating the 
navigation map information 38 of the navigation map infor 
mation DB 37 to be executed upon activation of the navi 
gation apparatus 2, that is, upon start-up of the engine of the 
host vehicle. The ?owchart represents the updating process 
of the map information including the entire road segment of 
the center segment area, which contains the current position. 
FIG. 4 is a ?owchart continued from the one shown in FIG. 
3, representing the updating process of the map information 
which may include the entire road segment of the ?rst outer 
peripheral segment area outside the center segment area. 
FIG. 5 is a ?owchart continued from the one shown in FIG. 
4, representing the updating process of the map information 
which may include the entire road segment of the second 
outer peripheral segment area outside the ?rst outer periph 
eral segment area. FIG. 6 is a ?owchart continued from the 
one shown in FIG. 5, representing the updating process of 
the map information with respect to the high-standard road 
segment of the entire area. The respective programs of the 
?owcharts shown in FIGS. 3 to 6 are stored in the ROM 43 
of the navigation apparatus 2, and the ROM 13 of the map 
information delivery center 3 so as to be executed by the 
CPUs 41 and 11, respectively. 

[0058] Referring to FIG. 3, the CPU 41 of the navigation 
apparatus 2 detects whether an accessory switch (ACC) has 
been turned ON, or the engine of the vehicle has been started 
up in response to turning of the ignition switch ON in step 
(hereinafter abbreviated to S) 11. That is, it is detected 
whether the navigation apparatus 2 has been activated. 
When the accessory switch (ACC) has been turned ON or 
the ignition switch has been turned ON to start up the engine 
of the vehicle. That is, the navigation apparatus 2 has been 
activated and the destination is not set yet. Therefore, the 
CPU 41 proceeds to execute S12. 

[0059] In S12, the CPU 41 of the navigation apparatus 2 
loads home position information preliminarily registered in 
the data storage unit 22 (e.g., latitude and longitude of the 
home position, hereinafter referred to as “registered home 
position”) so as to be stored in the RAM 42. The CPU 41 sets 
the square area of XX3 km><XX3 km having the registered 
home position at the center (e.g., the square area of about 
100 km><l00 km) as the predetermined area (?rst area) to be 
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subjected to the map information updating so as to be stored 
in the RAM 42. The CPU 41 divides the predetermined area 
into the center segment area of XXl km><XXl km (e.g., 
about 30 km><30 km) having the registered home position at 
the center, the ?rst outer peripheral segment area and the 
second outer peripheral segment area each of which sur 
rounds the outer periphery of the center segment area at the 
predetermined interval (e.g., from about 30 km to 40 km) so 
as to be stored in the RAM 42. The CPU 41 allocates 
priorities to the aforementioned areas such that the priority 
order is lowered as the area shifts outward from the center 
segment area, the ?rst and the second outer peripheral 
segment areas so as to be stored in the RAM 42. 

[0060] The CPU 41 loads the registered home position 
data and the range information of the center segment area 
with the ?rst priority from the RAM 42. Based on the loaded 
data, the map di?ference updating request information (seg 
ment area updating request information) which requires the 
difference data for updating the map information of the 
center segment area of XXl km><XXl km having the reg 
istered home position at the center is transmitted to the map 
information delivery center 3 via the communication unit 
27. 

[0061] For example, referring to FIG. 7A, when the igni 
tion switch is turned ON at the home position, the destina 
tion has not been set. The CPU 41 loads the registered home 
position 51 from the data storage unit 22 so as to be stored 
in the RAM 42. The CPU 41 sets the square area of 100 
km><l00 km which contains the registered home position 51 
as a predetermined area 52 (?rst area) subjected to the map 
information updating so as to be stored in the RAM 42. 

[0062] Referring to FIG. 7B, the CPU 41 sets the square 
area with about 30 km><30 km having the registered home 
position at the approximate center in the predetermined area 
52 as the center segment area 61 with the ?rst priority so as 
to be stored in the RAM 42. The CPU 41 sets the segment 
area which surrounds outside of the center segment area 61 
at the interval of about 30 km as the ?rst outer peripheral 
segment area 62 with the second priority so as to be stored 
in the RAM 42. The CPU 41 further sets the segment area 
which surrounds the outside of the ?rst outer peripheral 
segment area 62 at the interval of about 40 km as the second 
outer peripheral segment area 63 with the third priority so as 
to be stored in the RAM 42. 

[0063] Then the CPU 41 loads the position data of the 
registered home position 51 and the range information of the 
center segment area 61 from the RAM 42. The map differ 
ence updating request information (segment area updating 
request information) which requires the difference data for 
updating the area of about 30 km><30 km having the regis 
tered home position 51 at the approximate center, that is, for 
updating the map information of the center segment area 61 
is transmitted to the map information delivery center 3 via 
the communication unit 27. 

[0064] Meanwhile, as shown in FIG. 3, the CPU 11 of the 
map information delivery center 3 receives the map differ 
ence updating request information (segment area updating 
request information) which requires the difference data for 
updating the map information of the center segment area of 
XXl km><XXl km having the registered home position at 
the approximate center transmitted from the navigation 
apparatus 2 via the center communication unit 16. Then in 
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S111, the CPU 11 of the map information delivery center 3 
loads the map version of the center segment area of XXI 
km><XXl km having the registered home position at the 
approximate center stored in the map information of the 
navigation apparatus 2 from the navigation updating histori 
cal information DB 15. Then the difference data (entire road 
segment updating information) betWeen the map informa 
tion of the present map version and the map information of 
the latest version of the center segment area stored in the 
updating map information 17 With respect to the entire road 
segment including the high-standard road segment, general 
road segment and narroW street road segment are extracted. 

[0065] Referring to FIG. 7B, the CPU 11 of the map 
information delivery center 3 loads the map version of the 
center segment area 61 With about 30 km><30 km having the 
registered home position 51 at the approximate center from 
the navigation updating historical information DB 15 to 
extract the difference data (entire road segment updating 
information) Which contains the updating information With 
respect to the entire road segment betWeen the map infor 
mation of the present map version and the map information 
of the latest version of the center segment area 61 stored in 
the updating map information 17. 

[0066] In S112, the CPU 11 determines Whether the dif 
ference data betWeen the map information of the map 
version and the map information of the latest version of the 
center segment area stored in the updating map information 
17 exists. If the different data does not exist (S112: no 
difference), the process proceeds to S115 Where the CPU II 
transmits the information data indicating that no difference 
data exist to the navigation apparatus 2 via the center 
communication unit 16. 

[0067] MeanWhile, if the difference data exist (S112: dif 
ference exists), the process proceeds to S113 Where the CPU 
11 executes determination processing. In this processing, it 
is determined Whether the difference data siZe is equal to or 
smaller than the maximum data siZe Which alloWs the map 
information received by the navigation apparatus 2 to be 
updated Within a predetermined time of T1 seconds (e.g., 
from about 20 to about 35 seconds). 

[0068] If the difference data siZe is equal to or smaller than 
the maximum data siZe Which alloWs the map information 
received by the navigation apparatus 2 to be updated Within 
the predetermined time of T1 seconds (S113: YES), the 
process proceeds to S115 Where the CPU 11 transmits the 
difference data to the navigation apparatus 2 via the center 
communication unit 16. 

[0069] MeanWhile, if the difference data siZe exceeds the 
maximum data siZe, Which alloWs updating of the map 
information received by the navigation apparatus 2 Within 
the predetermined time of T1 seconds (S113: NO), the 
process proceeds to S114. In S114, the CPU 11 divides the 
difference data by the maximum data siZe so as to be stored 
in the RAM 12. For example, in S114, the CPU 11 divides 
the center segment area into meshes each of 5 km><5 km to 
10 km><l0 km, and extracts the difference data including the 
updating information With respect to the entire road segment 
by each mesh sequentially. The difference data are divided 
by the data siZe approximate to the maximum data siZe into 
units of the meshes so as to be stored in the RAM 12. 

[0070] Then in S115, the CPU 11 loads the difference data, 
Which have been divided by the data siZe, approximate to the 
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maximum data siZe into the units of the meshes sequentially 
so as to be sequentially delivered to the navigation apparatus 
2 via the center communication unit 16. 

[0071] For example, in S115, the CPU 11 sequentially 
loads the difference data divided by the data siZe approxi 
mate to the maximum data siZe into units of the meshes, and 
delivers the difference data to the navigation apparatus 2 via 
the center communication unit 16. 

[0072] Referring to FIG. 3, the CPU 41 of the navigation 
apparatus 2 receives the difference data Which contains the 
updating information With respect to the entire road segment 
transmitted from the CPU 11 of the map information deliv 
ery center 3, and stores the difference data in the RAM 42 
in S13. If the difference data is received tWice or more, the 
CPU 41 may allocate identi?cation numbers to the respec 
tive difference data in the order of reception so as to be 
stored in the RAM 42. 

[0073] In S14, the CPU 41 loads the received difference 
data from the RAM 42 again. If the data indicates that no 
difference data exists, the process proceeds to S15 (see FIG. 
4). 
[0074] If the difference data is received once, the CPU 41 
loads the difference data from the RAM 42 again in S14, and 
updates the map information With respect to the entire road 
segment of the center segment area based on the difference 
data. The process then proceeds to S15 (see FIG. 4). The 
map of the center segment area is updated into the map of 
the latest version, based on Which the route search and the 
like in the center segment area may be executed. 

[0075] In S14, if the difference data is received tWice or 
more, the CPU 41 loads the ?rst received difference data 
from the RAM 42 again. Based on the difference data, the 
map information With respect to the entire road segment of 
the center segment area is updated. Then the next received 
difference data are loaded, based on Which the map infor 
mation With respect to the entire road segment of the center 
segment area is updated. The process then proceeds to S15 
(see FIG. 4). 

[0076] Thus, the map information With respect to the 
entire road segment of the center segment area may be 
sequentially updated at the predetermined time interval of 
T1 seconds, and the updated map may be displayed on the 
liquid crystal display 25. This makes it possible to execute 
the route search and the like in the center segment area based 
on the map information, Which has been sequentially 
updated, Without Waiting for all of the map information to be 
updated. 

[0077] Referring to FIG. 7B, for example, if the difference 
data With respect to the entire road segment formed as the 
unit of square mesh of 2.5 km><2.5 km to 10 km><l0 km are 
received tWice or more, the CPU 41 is alloWed to update the 
map information of the center segment area 61 sequentially 
into the map information of the latest version in the unit of 
square mesh With 2.5 km><2.5 km to 10 km><l0 km at the 
predetermined time interval of T1 seconds. 

[0078] Referring to FIG. 4, the CPU 41 of the navigation 
apparatus 2 loads the range information of the ?rst outer 
peripheral segment area allocated With the second priority in 
S12 from the RAM 42 in S15, based on Which the map 
difference updating request information (segment area 
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updating request information) Which requires the difference 
data for updating the map information of the ?rst outer 
peripheral segment area is transmitted to the map informa 
tion delivery center 3 via the communication unit 27. 

[0079] For example, as shoWn in FIG. 7B, the CPU 41 
loads, from the RAM 42, the range information of the ?rst 
outer peripheral segment area 62 With the second priority, 
Which surrounds the outer periphery of the center segment 
area 61 at the interval of about 30 km, based on Which the 
map difference updating request information (segment area 
updating request information) Which requires the difference 
data for updating the map information of the ?rst outer 
peripheral area 62 is transmitted to the map information 
delivery center 3 via the communication unit 27. 

[0080] Meanwhile, referring to FIG. 4, the CPU 11 of the 
map information delivery center 3 receives the map differ 
ence updating request information (segment area updating 
request information) Which requires the difference data for 
updating the map information of the ?rst outer peripheral 
segment area transmitted from the navigation apparatus 2 
via the center communication unit 16. Then in S116, the 
CPU 11 of the map information delivery center 3 loads the 
map version of the ?rst outer peripheral segment area stored 
in the map information of the navigation apparatus 2 from 
the navigation updating historical information DB 15. The 
CPU 11 extracts the difference data (entire road segment 
updating information) including the updating information 
With respect to the entire road segment, that is, the high 
standard road segment, the general road segment and the 
narroW street segment betWeen the map information of the 
map version and the map information of the latest version of 
the ?rst outer peripheral segment area stored in the updating 
map information 17. 

[0081] Referring to FIG. 7B, the CPU 11 of the map 
information delivery center 3 loads the map version of the 
?rst outer peripheral segment area 62 from the navigation 
updating historical information DB 15 to extract the differ 
ence data (entire road segment updating information) includ 
ing the updating information With respect to the entire road 
segment betWeen the map information of the map version 
and the map information of the latest version of the ?rst 
outer peripheral segment area 62 stored in the updating map 
information 17. 

[0082] In S117 to S120, the CPU 11 executes the same 
processing as in S112 to S115, except With respect to the ?rst 
outer peripheral segment area 62. 

[0083] If the data siZe of the difference data exceeds the 
maximum data siZe Which alloWs the map information 
received by the navigation apparatus 2 to be updated Within 
the predetermined time of T1 seconds (e.g., from about 20 
to 35 about seconds) in S118 (S118: NO), the process 
proceeds to S119 Where the CPU 11 divides the ?rst outer 
peripheral segment area into meshes each With 2.5 km><2.5 
km to 10 km><l0 km such that the difference data including 
the updating information With respect to the entire road 
segment at each mesh is sequentially extracted. The 
extracted difference data are divided into the data With the 
siZe approximate to the maximum data siZe in the unit of the 
mesh so as to be stored in the RAM 12. In S120, the CPU 
11 sequentially loads the difference data, Which has been 
divided by the data siZe approximate to the maximum data 
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siZe in the unit of mesh, and delivers the difference data to 
the navigation apparatus 2 via the center communication 
unit 16. 

[0084] Referring to FIG. 4, in S16, the CPU 41 of the 
navigation apparatus 2 executes the same processing as in 
S13 described above. In S17, the CPU 41 loads the received 
difference data from the RAM 42 again. If the data indicates 
that the difference data does not exist, the process proceeds 
to S18 (see FIG. 5). 

[0085] In S17, if the difference data is received only once, 
the CPU 41 loads the difference data from the RAM 42 
again. Based on the loaded difference data, the map infor 
mation With respect to the entire road segment of the ?rst 
outer peripheral segment area is updated, and the process 
proceeds to S18 (see FIG. 5). The map of the ?rst outer 
peripheral segment area becomes the map of the latest 
version, based on Which the route search and the like in the 
?rst outer peripheral area is performed. 

[0086] In S17, if the difference data are received tWice or 
more, the CPU 41 loads the ?rst received difference data 
from the RAM 42 again, based on Which the map informa 
tion With respect to the entire road segment of the ?rst outer 
peripheral segment area is updated. Then the next received 
difference data is sequentially loaded, based on Which the 
map information With respect to the entire road segment of 
the ?rst outer peripheral segment area is sequentially 
updated. The process then proceeds to S18 (see FIG. 5). 

[0087] Thus, the map information With respect to the 
entire road segment of the ?rst outer peripheral segment area 
may be sequentially updated in a reliable manner at the 
predetermined time interval of T1 seconds. This makes it 
possible to display the updated map on the liquid crystal 
display 25, and the route search and the like in the ?rst outer 
peripheral segment area may be performed based on the map 
information sequentially updated, Without Waiting for all of 
the map information to be updated. 

[0088] Referring to FIG. 7A, for example, if the difference 
data formed of the units of meshes each of 2.5 km><2.5 km 
to 10 km><l0 km are received tWice or more, the CPU 41 is 
alloWed to update the map information With respect to the 
entire road segment of the ?rst outer peripheral segment area 
62 into the map information of the latest version in the unit 
of mesh With 2.5 km><2.5 km to 10 km><l0 km sequentially 
at the predetermined time interval of T1 seconds. 

[0089] Referring to FIG. 5, in S18, the CPU 41 of the 
navigation apparatus 2 loads the range information of the 
second outer peripheral segment area allocated With the third 
priority in S112 as described above from the RAM 42, based 
on Which the map difference updating request information 
(segment area updating request information) Which requires 
the difference data for updating the map information of the 
second outer peripheral segment area is transmitted to the 
map information delivery center 3 via the communication 
unit 27. 

[0090] Referring to FIG. 7B, for example, the CPU 41 
loads the range information of the second outer peripheral 
segment area 63 With the third priority Which surrounds 
outside of the ?rst outer peripheral segment area 62 at the 
interval of about 40 km from the RAM 42, based on Which 
the map difference updating request information (segment 
area updating request information) Which requires the dif 
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ference data for updating the map information of the second 
outer peripheral segment area 63 is transmitted to the map 
information delivery center 3 via the communication unit 
27. 

[0091] Referring to FIG. 5, the CPU 11 of the map 
information delivery center 3 receives the map difference 
updating request information (segment area updating 
request information) Which requires the difference data for 
updating the map information of the second outer peripheral 
segment area transmitted from the navigation apparatus 2 
via the center communication unit 16. Then in S121, the 
CPU 11 of the map information delivery center 3 loads the 
map version of the second outer peripheral segment area 
stored in the map information of the navigation apparatus 2 
from the navigation updating historical information DB 15. 
Then the difference data (entire road segment updating 
information) including the updating information With 
respect to the entire road segment, that is, high-standard road 
segment, general road segment and narroW street segment 
betWeen the map information of the map version and the 
map information of the latest version of the second outer 
peripheral segment area stored in the updating map infor 
mation 17 are extracted. 

[0092] Referring to FIG. 7B, for example, the CPU 11 of 
the map information delivery center 3 loads the map version 
of the second outer peripheral segment area 63 from the 
navigation updating historical information DB 15 to extract 
the difference data (entire road segment updating informa 
tion) including the updating information With respect to the 
entire road segment betWeen the map information of the map 
version and the map information of the latest version of the 
second outer peripheral segment area 63 stored in the 
updating map information 17. 

[0093] In S122 to S125, the CPU 11 executes the same 
processing as in S112 to S115 except With respect to the 
second outer peripheral segment area 63. 

[0094] If the data siZe of the difference data exceeds the 
maximum data siZe Which alloWs the map information 
received by the navigation apparatus 2 to be updated Within 
the predetermined time of T1 seconds (e.g., from about 20 
to about 35 seconds) in S123 (S123: NO), the process 
proceeds to S124 Where the CPU 11 divides the second outer 
peripheral segment area into meshes each With 2.5 km><2.5 
km to 10 km><l0 km. The difference data including the 
updating information With respect to the entire road segment 
is extracted sequentially by each mesh. The difference data 
is further divided by the siZe approximate to the maximum 
data siZe in the unit of the mesh so as to be stored in the 
RAM 12. In S125, the CPU 11 sequentially loads the 
difference data, Which has been divided by the siZe approxi 
mate to the maximum data siZe in the unit of the mesh 
sequentially, and delivers the difference data to the naviga 
tion apparatus 2 via the center communication unit 16 
sequentially. 

[0095] Referring to FIG. 5, in S19, the CPU 41 of the 
navigation apparatus 2 executes the same processing as in 
S13. Then in S20, the CPU 41 loads the received difference 
data from the RAM 42. If the data indicate that no difference 
data exist, the process proceeds to S21 (see FIG. 6). 

[0096] In S20, if the difference data are received only 
once, the CPU 41 loads the difference data from the RAM 
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42 again, based on Which the map information With respect 
to the entire road segment of the second outer peripheral 
segment area is updated. The process then proceeds to S21 
(see FIG. 6). The map of the second outer peripheral 
segment area is updated to the map of the latest version, 
based on Which the route search and the like in the second 
outer peripheral segment area may be performed. 

[0097] In S20, if the difference data is received tWice or 
more, the CPU 41 loads the ?rst received difference data 
from the RAM 42 again. Based on the difference data, the 
map information With respect to the entire road segment of 
the second outer peripheral segment area is updated. The 
next received difference data is then sequentially loaded, 
based on Which the map information With respect to the 
entire road segment of the second outer peripheral segment 
area are updated. The process proceeds to S21 (see FIG. 6). 

[0098] Thus, the map information With respect to the 
entire road segment of the second outer peripheral segment 
area may be sequentially updated in a reliable manner at the 
predetermined time interval of T1 seconds to display the 
updated map on the liquid crystal display 25. Based on the 
sequentially updated map information, the route search in 
the second outer peripheral segment area may be performed, 
Without Waiting for all of the map information to be updated. 

[0099] For example, referring to FIG. 7B, if the difference 
data formed of units of meshes each With about 2.5 km><2.5 
km to 10 km><l0 km is received tWice or more, the CPU 41 
updates the map information With respect to the entire road 
segment of the second outer peripheral segment area 63 into 
the map information of the latest version sequentially by the 
unit of the mesh With about 2.5-by-2.5 km to l0-by-l0 km 
at the predetermined time interval of T1 seconds. This makes 
it possible to perform the route search and the like. 

[0100] Referring to FIG. 6, the CPU 41 of the navigation 
apparatus 2 stores the entire area of the map information, 
that is, the entire area in Japan in the RAM 42 as the 
predetermined area subjected to the updating of the map 
information. The CPU 41 transmits the map difference 
updating request information (high-standard road segment 
updating request information), Which requires the difference 
data for updating the map information With respect to the 
high- standard road segment Within the entire area to the map 
information delivery center 3 via the communication unit 
27 . 

[0101] Referring to FIG. 6, the CPU 11 of the map 
information delivery center 3 receives the map difference 
updating request information (high-standard road segment 
updating request information), Which requires the difference 
data for updating the map information With respect to the 
high-standard road segment of the entire area transmitted 
from the navigation apparatus 2 via the center communica 
tion unit 16. Then in S126, the CPU 11 of the map infor 
mation delivery center 3 loads the map version of the entire 
area stored in the map information of the navigation appa 
ratus 2 from the navigation updating historical information 
DB 15. The difference data With respect to the high-standard 
road segment betWeen the map information of the map 
version and the map information of the latest version of the 
entire area stored in the updating map information 17 is 
extracted. 

[0102] Referring to FIG. 7A, for example, the CPU 11 of 
the map information delivery center 3 loads the map version 
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of the entire area 53 from the navigation updating historical 
information DB 15 to extract the difference data with respect 
to the high-standard roads 55, 56, 57 between the map 
information of the map version and the map information of 
the latest version of the entire area 53 stored in the updating 
map information 17. 

[0103] In S127, the CPU 11 determines whether the dif 
ference data with respect to the high-standard road segment 
of the entire area between the map information of the map 
version and the map information with respect to the updating 
map information 17 exist. If no difference data exist (S127: 
no difference), the process proceeds to S130 where the CPU 
11 transmits the information data indicating that no differ 
ence data with respect to the high-standard road segment 
exist to the navigation apparatus 2. 

[0104] Meanwhile, if the difference data with respect to 
the high-standard road exist (S127: di?‘erence exists), the 
CPU 11 executes the same processing as in S113 to S115, in 
S128 to S130. 

[0105] If the data siZe of the difference data exceeds the 
maximum data siZe which allows the map information 
received by the navigation apparatus 2 to be updated within 
the predetermined time of T1 seconds (e.g., from about 20 
to 35 seconds) in S128 (S128: NO), the process proceeds to 
S129 where CPU 11 divides the entire area into meshes each 
with 2.5 km><2.5 km to 10 km><l0 km. Then, only the 
difference data of the meshes with respect to the high 
standard road to be updated are sequentially extracted by the 
mesh. The difference data are divided into the data with the 
siZe approximate to the maximum data siZe by each mesh so 
as to be stored in the RAM 12. In 130, the CPU 11 
sequentially loads the difference data divided by the data 
siZe approximate to the maximum data in the unit of mesh, 
and delivers the difference data to the navigation apparatus 
2 via the center communication unit 16. 

[0106] Referring to FIG. 6, in S22, the CPU 41 of the 
navigation apparatus 2 executes the same processing as in 
S13. In S23, the CPU 41 loads the received di?‘erence data 
from the RAM 42 again. If the data indicate that no 
difference data exist, the process ends. 

[0107] Also in S23, if the difference data is received only 
once, the difference data is loaded from the RAM 42 again, 
based on which the map information with respect to the 
high-standard road segment of the entire area is updated, and 
the process ends. As a result, the map with respect to the 
high-standard road segment in the entire area (e.g., in Japan) 
becomes the map of the latest version, based on which the 
route search and the like within the entire area may be 
performed. 

[0108] In S23, if the difference data is received twice or 
more, the ?rst received di?‘erence data is loaded from the 
RAM 42 again, based on which the map information with 
respect to the high-standard road segment of the entire area 
is updated. Then the next received di?‘erence data is sequen 
tially loaded, based on which the map information with 
respect to the high-standard road segment of the entire area 
is sequentially updated. The process then ends. 

[0109] Thus, the map information of the entire area (e.g., 
Japan) may be sequentially updated in a reliable manner at 
the predetermined time interval of T1 seconds (e.g., at the 
interval about 20 to 35 seconds) to allow the map having the 
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high-standard road updated to be displayed on the liquid 
crystal display 25. Based on the sequentially updated map 
information, the route search and the like in the entire area 
may be performed, without waiting for all of the data to be 
updated. 
[0110] Referring to FIG. 7A, for example, if the difference 
data formed of units of meshes each with 2.5 km><2.5 km to 
10 km><l0 km are received twice or more, the CPU 41 
sequentially updates the map information of the entire area 
53 to the map information of the latest version with respect 
to the high-standard road segment by the unit of the mesh of 
2.5 km><2.5 km to 10 km><l0 km at the predetermined time 
interval of T1 seconds. The updated high-standard roads 55, 
56, 57 may be displayed on the liquid crystal display 25 so 
as to be distinguished from the other roads. Based on the 
updated high-standard roads 55, 56, 57, the route search 
within the entire area may be performed. 

[0111] FIGS. 8 and 9 show an exemplary map information 
updating method. The exemplary method may be imple 
mented, for example, by one or more components of the 
above-described system 1. However, even though the exem 
plary structure of the above-described system 1 may be 
referenced in the description, it should be appreciated that 
the structure is exemplary and the exemplary method need 
not be limited by any of the above-described exemplary 
structure. 

[0112] This exemplary method related, for example, to 
automatically updating the navigation map information 38 
of the navigation map information DB 37 executed by the 
CPU 41 of the navigation apparatus 2 and the CPU 11 of the 
map information delivery center 3 when the destination is 
set far from the current position by a predetermined distance 
or farther (e.g., 100 km or farther) by the navigation appa 
ratus 2. 

[0113] FIG. 8 is a ?owchart showing the destination 
setting map information updating process for automatically 
updating the navigation map information 38 of the naviga 
tion map information DB 37 executed when the destination 
far from the current position by a predetermined distance 
(e.g., 100 km or farther) is set by the navigation apparatus 
2 in the map information delivery system 1 according to the 
embodiment. More speci?cally, the ?owchart represents the 
updating process of the map information with respect to the 
high-standard road segment. FIG. 9 is the ?owchart contin 
ued from the one shown in FIG. 8, showing the process for 
updating the map information which may include the entire 
road segment of the predetermined area which contains the 
destination (e.g., an area ofabout l0 km><l0 km to 30 km><30 
km). The respective programs shown in the ?owchar‘ts of 
FIGS. 8 and 9 are stored in the ROM 43 of the navigation 
apparatus 2 and the ROM 13 of the map information 
delivery center 3, and executed by the CPUs 41 and 11, 
respectively. 

[0114] Referring to FIG. 8, when the destination is des 
ignated through the operation unit 24 in S31, the CPU 41 of 
the navigation apparatus 2 stores the destination in the RAM 
42. The CPU 41 detects the current position of the host 
vehicle (hereinafter referred to as the “host vehicle posi 
tion”) based on the detection result of the current position 
detection processing unit 21 so as to be stored in the RAM 
24. The CPU 41 loads the host vehicle position and the 
destination from the RAM 42 again. If the destination is at 














