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57 ABSTRACT 

A vehicle route guide System in which a vehicle transmits a 
destination to a control center, and the control center obtains 
an optimum route in consideration of current traffic condi 
tions and notifies the vehicle of the route. In order to avoid 
a detour from a desirable route to the destination, the vehicle 
itself Searches a route to the destination, and transmits 
destination data on a link to the control center. The link is 
located nearest to the destination among all UTMS links on 
the searched route, the UTMS links being controlled by the 
control center. Receiving the data, the control center calcu 
lates a recommended route which includes the notified link 
as a tailing link, and informs the vehicle of the route. The 
vehicle combines the Searched route and the informed route 
into a final guiding route. 

16 Claims, 8 Drawing Sheets 
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DYNAMIC ROUTE GUIDANCE APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a dynamic route guidance 
apparatus, and in particular, to a Centrally-Determined 
Route Guidance System (CDRGS) in which a vehicle trans 
mits data regarding its destination to a control center, and the 
control center returns to the vehicle information regarding a 
recommended route to the destination. 

2. Description of the Prior Art 
Recently, a route guidance System has been Suggested in 

which a vehicle transmits destination data to a road beacon, 
and a control center connected to the road beacon calculates 
a recommended route to the destination and notifies the 
vehicle of the route via the route beacon. 

For instance, in a system disclosed in JP Laid-Open 
Publication No. Hei 7-190794, a vehicle equipped with a 
device for Searching for a route to the destination, compares 
a recommended route transmitted by a control center and a 
route found by itself, and selects the most reliable and 
reasonable route of the two, based on the comparison result. 

With this System, Since a vehicle transmits unique desti 
nation information to a control center, the control center can 
calculate a route which goes only to a position according to 
the destination information, Such as the nearest link to the 
destination. The route obtained by the control center Some 
times turns out to be incorrect, thus causing the driver to take 
a longer or alternate route to arrive at the desired destination. 
The vehicle thus may often have to select a route found by 
itself, rather than a recommended route. That is, a recom 
mended route based on a consideration of the current traffic 
conditions may not often be fully utilized in this system. 

FIG. 10 Schematically ShowS Searching processes carried 
out by a control center which has received destination data 
from a vehicle. In the drawing, a thick line represents a link 
controlled by the control center (a connection line between 
nodes corresponding to major crossings and points where 
road beacons are installed; hereinafter referred to as a 
Universal Traffic Management Systems (UTMS) link); and 
a thin line represents a shorter link without UTMS link 
coverage (hereinafter referred to as a non-UTMS link). It is 
assumed that the nearest link to the destination is not a 
UTMS link but a non-UTMS link. In order to transmit an 
UTMS link which is nearest to the destination (the nearest 
UTMS link) as unique destination data, the vehicle selects 
and transmits data on Link BC to the control center. Based 
on this data, the control center calculates a recommended 
route, i.e., af-fb-bc, and notifies the vehicle of this route. The 
vehicle then combines the route notified and the route found 
by itself into a final route, i.e., af-fb-bc-cd-de-eg. However, 
this route is not the most direct route to the destination, 
therefore causing the driver to take a detour rather then a 
Shorter, direct path to the desired destination. 

SUMMARY OF THE INVENTION 

The present invention overcomes the above problems and 
aims to provide a dynamic route guidance apparatus which 
can fully utilize a recommended route Sent by a control 
center regardless of a destination. 

According to one aspect of the present invention, a 
dynamic route guidance apparatus comprises memory for 
Storing road data held by a control center and map data, a 
processor for Searching for a route leading to a desired 
destination by utilizing the map data; and a transmitter for 
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2 
transmitting to the control center the road data on a road 
overlapping with the route Searched, as guiding destination 
data; wherein the control center obtains a recommended 
route based on the guiding destination data, and informs a 
vehicle of the recommended route. 

In the above dynamic route guidance apparatus, 
preferably, the road data is link data, and the transmitter 
transmits to the control center link data regarding a link 
which is located nearest to the desired destination among all 
links on the route Searched, as the desired destination, 
among all of the link data. 

Further preferably, the link data transmitted by the trans 
mitter to the control center is link data on a link directing 
from a present position of the vehicle to the desired desti 
nation. 

Still further preferably, the link data transmitted by the 
transmitter to the control center is link data on a link having 
at least one end overlapping with the route Searched. 

Still further preferably, the above dynamic route guidance 
apparatus further comprises a processor for replacing a part 
of the route Searched with a corresponding part of the 
recommended route transmitted by the control center, the 
part covering from a present position of the vehicle to an 
overlapping point with the road for the road data held by the 
control center. Still further preferably, the road data is node 
data and link data, and the transmitter transmits to the 
control center node data regarding a nearest node as the 
guiding destination data when all links including the nearest 
node as a tailing end allow further proceeding therefrom 
toward the desired destination, the nearest node being 
located nearest to the desired destination among all nodes on 
the Searched route. 

Still further preferably, the road data is node data and link 
data, and the transmitter transmits to the control center link 
data on a link which directs opposite to a link which Solely 
does not allow further proceeding therefrom toward the 
desired destination among all links including the nearest 
node as a tailing end, the nearest node being located nearest 
to the desired destination among all nodes on the Searched 
rOute. 

Still further preferably, the road data is node data and link 
data, and the transmitter transmits to the control center link 
data on any of links which allow further proceeding there 
from toward the desired destination on condition that a 
nearest link is located away from a nearest node by more 
than a predetermined value, when a plurality of links among 
all links including the nearest node as a tailing end do not 
allow further proceeding therefrom toward the desired 
destination, the nearest link being located nearest to the 
desired destination among all links on the Searched route, the 
nearest node being located to the desired destination among 
all nodes on the Searched route. 

Still further preferably, the road data is node data and link 
data, and the transmitter transmits to the control center link 
data on a link which is a thoroughfare among all links which 
allow further proceeding therefrom toward the desired 
destination, as the guiding destination data, when a plurality 
of links among all links including the nearest node as a 
tailing end do not allow further proceeding therefrom toward 
the desired destination, the nearest node being located 
nearest to the desired destination among all nodes on the 
Searched route. 

Still further preferably, the road data is node data and link 
data, and the transmitter transmits to the control center link 
data regarding a link which goes in a direction Substantially 
matching with a direction from a present position of a 
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vehicle to the desired destination, among all links which 
allow further proceeding therefrom toward the desired 
destination, as the guiding destination data, when a plurality 
of links among all links including the nearest node as a 
tailing end do not allow further proceeding therefrom toward 
the desired destination, the nearest node being located 
nearest to the desired destination among all nodes on the 
Searched route. 

Still further, the road data is node data and link data, and 
the transmitter transmits to the control center link data 
regarding a link with a fastest traveling Speed among all 
links which allow further proceeding therefrom toward the 
desired destination, as the guiding destination data, when a 
plurality of links among all links including the nearest node 
as a tailing end do not allow further proceeding therefrom 
toward the desired destination, the nearest node being 
located nearest to the desired destination among all nodes on 
the Searched route. 

According to another aspect of the present invention, a 
dynamic route guidance apparatus comprises a memory for 
Storing road data held by a control center and map data, a 
processor for Searching for a route leading to a desired 
destination by utilizing the map data; and a communicator 
for transmitting to the control center the road data on a road 
overlapping with the route Searched, as guiding destination 
data; wherein the control center obtains a recommended 
route based on the guiding destination data, and informs a 
vehicle of the recommended route. 

In the above dynamic route guidance apparatus, prefer 
ably the processor replaces a part of the route Searched with 
a corresponding part of the recommended route transmitted 
by the control center, the part covering from a present 
position of a vehicle to an overlapping point with the road 
for the road data held by the control center. 
AS described above, according to the present invention, a 

vehicle does not simply transmit unique guiding destination 
data (a destination) to a control center, but transmits road 
data corresponding to respective routes Searched for by the 
vehicle itself. This enables reduction of the likelihood that a 
recommended route informed to the vehicle by the control 
center includes detouring, So that the recommended route 
can be fully utilized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advantages, 
will become further apparent from the following description 
of the preferred embodiment taken in conjunction with the 
accompanying drawings wherein: 

FIG. 1 is a block diagram Showing the Structure of a 
preferred embodiment of the present invention; 

FIG. 2 is a diagram illustrating the relationship between 
a searched route link line and an UTMS link line; 

FIG. 3 is another diagram showing the relationship 
between a searched route link line and an UTMS link line; 

FIG. 4A is a diagram showing a Searched route link line 
(a guidance route before modification); 

FIG. 4B is a diagram showing a recommended route link 
line; 

FIG. 4C is a diagram showing a guidance route line after 
modification; 

FIG. 5A is a diagram showing a Searched route and a 
corresponding UTMS link overlapping with each other at 
one end of the UTMS link; 

FIG. 5B is another diagram showing a searched route and 
a corresponding UTMS link overlapping with each other at 
one end of the UTMS link one end; 
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4 
FIG. 6 is a flowchart for the first preferred embodiment 

using the option of driving on an express way; 
FIG. 7 is a diagram illustrating the relationship among a 

searched route, UTMS links, and non-UTMS links; 
FIG. 8 is a flowchart for a second preferred embodiment 

of the present invention; 
FIG. 9 is a diagram showing the directions of links; and 
FIG. 10 is a diagram showing the relationship among a 

destination, UTMS links, and non-UTMS links. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

In the following, preferred embodiments of the present 
invention will be described based on the accompanying 
drawings. 
Embodiment 1 

FIG. 1 is a block diagram showing the structure of a first 
preferred embodiment of the present invention. An antenna 
10 and a radio communication Section 12 are used for to-way 
data communication between a road beacon and a vehicle. 
The radio communication Section 12 is connected to a 
controller 16 which includes a microcomputer (not shown) 
and a memory (not shown). The controller 16 transmits 
destination data and vehicle data (Such as a speed) which has 
been inputted via an operation Section 24 to the radio 
communication Section 12, and further to a roadbeacon, (not 
shown) i.e., a control center. The controller 16 also displays 
recommended route data which has been transmitted via a 
road beacon on a display 20, or outputs as audio via a 
Speaker 22. When an operation Section 24 is provided in the 
form of a touch Switch formed on a liquid crystal display, a 
display 20 can also act as an operation Section 24. A locating 
Sensor 14, which comprises a global positioning System 
(GPS) sensor, a wheel speed Sensor, or a gyro Sensor, locates 
the present position of a vehicle, and Supplies data thereon 
to the controller 16. A map data memory 18, which com 
prises a CD-ROM and the like, is loaded with road map data 
and other information necessary for road Searching (Such as 
a road category and a distance). Based on this data, the 
controller 16 can display the present position of the vehicle 
and the map data overlapping with each other on the display 
20, and can also Search a route to a destination, indepen 
dently of a control center. In addition to map data, the map 
data memory 18 is also loaded with UTMS link data and 
UTMS node data, which are road link data controlled by a 
control center, and positional relationships between map 
data links and UTMS links. Respective map data links and 
UTMS links are given identification numbers, and the posi 
tional relationship between a map link and an UTMS link 
both representing the same area, is expressed with an 
overlap flag “1.” An example of a correspondence table is 
shown below. 

TABLE 1. 

Searched route Corresponding UTMS 
link number Overlap flag link number 

123455 O 
123456 1. 567889 
123457 1. 567890 
123458 O 

It should be noted that both ends of a map data link and 
those of its corresponding UTMS link are not necessarily 
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matched with each other. In other words, when an UTMS 
link partly overlaps with a map data link, that UTMS link is 
considered to be a corresponding UTMS link to the map data 
link, and an overlap flag “1” is set to represent their 
relationship. 

With the above Structure, a user Seeking an optimum route 
to a destination inputs data regarding a destination via the 
operation Section 24. A destination may be defined using any 
desired method, Such as by inputting its name or coordinate 
points. The inputted destination data is Sent to the controller 
16, which then Searches for a route (a Searched route) from 
the present position to the destination, referring to the map 
data Stored in the map data memory 18, using a Dijkstra 
method, Nicholson method, or the like. After a searched 
route has been determined, the controller 16 selects a UTMS 
link which is located on the Searched route and is nearest to 
the destination, and Supplies data thereon via the radio 
communication Section 12 to the control center (up-link). 

FIG. 2 shows a searched route and a UTMS link to be 
up-linked. The route 100 is obtained by the controller 16 
through a Search based on the map data Stored in the map 
data memory 18, which are more detailed data than the 
UTMS link data. The route 200 is an UTMS link line 
corresponding to the route 100. Of UTMS links consisting 
of the UTMS link line 200, a UTMS link which is nearest 
to the destination (the nearest UTMS link) is denoted as a 
UTMS link 200a. This link 200a is provided to the control 
center as destination data (guiding destination data). 

It should be noted that there may be a case where more 
than one UTMS link corresponds to a Single map data link 
because both ends of a map data link and those of its 
corresponding UTMS link are not always matched with each 
other, as mentioned above. In Such a case, a UTMS link 
which is located nearest to the destination when viewed 
from the present position of a vehicle, or the nearest UTMS 
link, is Selected as destination data from among all corre 
sponding UTMS links, and this is provided to the control 
Center. 

It should also be noted that of two corresponding UTMS 
links to a single map data link, each going in an opposite 
direction, i.e., one toward the destination and the other away 
from the destination, a corresponding UTMS link that runs 
in the direction So as to get closer to the destination (the 
approaching direction) should be up-linked. 

FIG. 3 shows the State of processing when map data link 
has more than one corresponding UTMS link. It is assumed 
that the searched route link line 100 consists of map data 
links 123455-123456-123457-123458, and that the UTMS 
link line 200 consists of UTMS links 567889 (444444)- 
567890 (444443), wherein the parenthesized numbers 
denote links in the direction moving away from the desti 
nation. The UTMS link line 200 overlaps with a part of the 
searched route link line 100. 

Here, map data link 123457 corresponds to UTMS links 
567889 and 567890, as shown in the drawing. Of these two 
UTMS links, the nearest link to the destination, or UTMS 
link 567890, should be selected as destination data and 
up-linked. Alternatively, it is also preferable that an overlap 
flag “1” is set only to the nearest UTMS link when two or 
more UTMS linkS correspond to a Single map data link, So 
that the UTMS link with an overlap flag “1” is up-linked. 

After transmission of the thus Selected destination data 
(guiding destination data), the control center calculates a 
recommended route with the minimum cost which goes 
from the present position of the vehicle to the up-linked 
UTMS link, and notifies the vehicle of the route. Cost 
calculation is made based on link costs (i.e., a traveling 
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6 
time), connection costs (e.g., infinity for no entry), and 
traffic condition information which the control center con 
Stantly receives (i.e., traffic jams or accidents). For instance, 
the cost of a link with a traffic jam is counted higher than that 
of other links, depending on the Seriousness of the traffic 
jam, and the cost of a link which is closed due to construc 
tion is counted as infinite until completion of the construc 
tion. Information on a recommended route Sent by the 
control center is Supplied, via the antenna 10 and the radio 
communication center, to the controller 16 of the vehicle. 
The controller 16 combines the searched route and the 
recommended route into a final route, which is then dis 
played on the display 20. 

FIGS. 4A, 4B, and 4C show the progress in which the 
controller 16 combined the above two routes. FIG. 4A shows 
a route obtained by a vehicle through a Search using map 
data alone; FIG. 4B shows a recommended route with the 
minimum cost, obtained by the control center, the route 
ending with the up-linked UTMS link 200a; and FIG. 4C 
shows a final guidance route obtained by combining the 
above two routes Such that the part of the Searched route 
from the present position to the start of the UTMS link 200a 
is replaced by the corresponding part of the recommended 
route. The replaced part is denoted as “a modified part in 
the drawing. 
With Such replacement, detouring is always avoided while 

a route with the minimum costs determined by the control 
center is fully utilized. As a result, the vehicle can reliably 
reach the destination in a short time because the finally 
determined route consists of a modified part comprising an 
optimum route for the current traffic condition, and an 
un-modified part comprising the Shortest route avoiding any 
detour. 

It should be noted that the UTMS link 200a, which is 
located on the searched route 100 and nearest to the 
destination, preferably overlaps with the searched route 100 
at least at one end. FIGS. 5A and 5B show typical examples 
where one end of the UTMS link 200a overlaps with a 
searched route. In FIG. 5A, the UTMS link 200a overlaps 
with a searched route at the node P, while in FIG. 5B it 
overlaps at the node Q. This is preferable because a Searched 
route and a recommended route must be finally combined 
into one final route, and combining them would require a 
complicated calculation without Such a point of overlap. In 
the cases of FIGS. 5A and 5B, the two routes can be 
combined at the points P and Q, respectively. If there is no 
Such point, on the other hand, a new point must be calculated 
at which to combine the two routes. Even though an over 
lapping point between an UTMS link 200a and a searched 
route 100 would be preferable, the presence of an overlap 
ping point is not absolutely necessary in this embodiment. 
That is, a case where a new point must be calculated for 
route combining may not be excluded from this 
embodiment, and may be acceptable depending on the 
Situation. 

Incidentally, if UTMS links are subjected to coverage 
limitation as they do not cover, for instance, express ways, 
a UTMS link which is located on a searched route and 
nearest to the entrance of an express way, may be Selected 
as destination data and provided to the control center. 

FIG. 6 is an operation flowchart to be followed in such a 
case. Specifically, a guidance route link line N from the 
present position of the vehicle to the destination, (i.e., a 
searched route) is obtained (S101); a number k for specify 
ing a link Subject to the Subsequent processing is Set with the 
number of the tailing link of the link line N, or N, wherein 
a link specified by the number k is referred to as Link k 
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(S102). Subsequently, it is judged whether or not the 
searched route includes an express way (S103). This judge 
ment is made by determining whether or not the obtained 
guidance route link line N includes an area categorized as an 
express way. If the Searched route does not include an 
express way, it is detected whether or not the overlap flag of 
Link k is “1” (S104). In other words, in this step it is detected 
whether or not Link k has a corresponding UTMS link. Note 
that this judgement is made beginning with a link on the 
destination side, Since the number of the tailing link of the 
line N has been initially set to specify a subject link at S102. 
When the overlap flag “1” of Link k is found to be “1,” a 
corresponding UTMS link to Link k is determined as a 
transmission link, or destination data to be up-linked to a 
road beacon and further to a control center (S105). With an 
overlap flag “0,” on the other hand, the number k is 
decremented by 1 so that a link with the reduced number is 
then supplied to the processes at and after S103 (S106). 
At S103, in the case where the searched route includes an 

express way, in other words, where the judgement result is 
positive, whether or not Link k leads to the entrance of the 
express way is judged (S107). If it does, Link k is set as a 
transmission link. If it does not, the number k is decremented 
by one so that a link which is located on the line N and the 
present position Side by one link, is then rendered to the 
above process (S108). 
Upon completion of all of the above processes, a final 

route is obtained which consists of a recommended route 
transmitted by the control center for the part from the present 
position of the vehicle to the entrance of an express way, and 
a Searched route for the part from the entrance of the express 
way to the destination. 

In the case where it is known that areas without UTMS 
coverage are not an expreSS Way, but other areas, whether or 
not a searched route includes such areas is detected at S103. 
Also, in the case where UTMS coverage includes express 
ways, processes at S103, S107, and S108 are obviously 
unneceSSary. 
Embodiment 2 

In the first embodiment, the nearest UTMS link on the 
Searched route 100 has been Selected as guiding destination 
data, and provided to a control center. In Some cases, 
however, a UTMS node which is located nearest to the 
destination (the nearest UTMS node) is more preferably 
provided as guiding destination data to a control center, 
depending on the Situation between a Searched route and 
UTMS links. In this embodiment, guidance destination data 
is determined in consideration of UTMS nodes as well. 

In FIG. 7, a solid line represents UTMS links; a broken 
line non-UTMS links; and an area with diagonal lines a 
Searched route from the present position of a vehicle to a 
destination D. Specifically, Links AB, BE, EF, FC, EC, BI, 
IH, HC HG, and GC are UTMS links; nodes A, B, C, E, F, 
G, H, and I are UTMS nodes; and Link BC is a non-UTMS 
link. The Searched route goes from the present position via 
UTMS nodes A, B, and C, to the destination D. 

In the first embodiment, the nearest UTMS link (Link AB 
in FIG. 7) is selected as guidance destination data and 
informed to a control center. In actual fact, however, UTMS 
node C is nearer to the destination D than UTMS link AB in 
the drawing, and thus more preferably should be provided to 
the control center as guidance destination data to achieve 
better UTMS utilization. 

Even in this case, however, a problem may be expected 
when the nearest UTMS node, or UTMS node C, is provided 
to the control center. That is, a recommended route is not 
Specified, and any of the following routes may be Selected as 
a recommended route: 
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(1) A-B-E-C 
(2) A-B-E-F-C 
(3) A-B-I-H-G-C 
(4) A-B-I-H-C 
Therefore, it is required in the above case that all LinkS 

EC, FC, GC, and HC allow further proceeding therefrom 
toward the destination. Otherwise, a problem may arise Such 
that a vehicle is not able to follow a link informed by the 
control center. To be specific, if Link FC has left turn 
prohibited, the vehicle cannot follow the route (2) even if 
this route is recommended by the control center. Because of 
the possibility of such a problem, UTMS node C is con 
cluded as being inappropriate to be up-linked as guidance 
destination data. The controller 16 according to this embodi 
ment determines optimum guidance destination data in 
consideration of data no links around the nearest UTMS 
node, if it exists, and notifies the optimum guiding destina 
tion data to the control center. 

FIG. 8 is a flowchart showing the operation of the 
controller 16 according to this embodiment. Specifically, 
when a user Sets a destination via the operation Section 24 
(S201), the nearest UTMS link to the destination is selected 
as guidance destination data (S202). In the drawing, guid 
ance destination data is denoted as CDRG destination link as 
it is a CDRG destination. Subsequently, the number of 
UTMS nodes which are nearer to the destination than the 
CDRG destination link are counted, and whether or not the 
counted number, Nnum, is larger than 0 is determined 
(S203). In other words, whether or not there exists at least 
one UTMS node nearer to the destination than the CDRG 
destination link, is detected at this step. If no such UTMS 
node exists, the CDRG destination link is provided to the 
control center, as in to the first embodiment. However, if one 
or more such UTMS node exist(s), they are numbered such 
that the nearest UTMS node is referred to as Node 1, the 
Second nearest UTMS node as Node 2, and so on for the rest. 
Then, a number p specifying a node to be processed next is 
set as 1 (S204), and compared with Nnum, to see whether or 
not the former is larger than the latter, wherein the node 
specified by the number p is referred to as Node p (S205). 
Initially, the comparison results in negative as p has been Set 
to 1, or p=1. Then, judgement is made as to whether or not 
it is possible to proceed toward the destination from the 
tailing ends of all links whose tailing ends are Node p 
(S206). This judgement is made specifically by obtaining the 
difference between the number of UTMS links having Node 
p as a tailing end, or N, and the number of UTMS links 
having Node p as a tailing end and allows further proceeding 
from Node p toward the destination, or M, and checking 
whether or not N-M=0. If all Such UTMS links allow further 
proceeding toward the destination, Node p, the nearest node, 
is selected as a new CDRG destination, and provided to the 
control center (S218). 
To be specific, referring to FIG. 7, when Node p is Node 

C, and all linkShaving Node C as a tailing end, namely LinkS 
EC, FC, HC, GC (thus N=4), allow further proceeding from 
Node C toward Link CD, Node C, the nearest node, is passed 
as a CDRG destination (guiding destination data) to a 
control center. 
At S206, if all such links do not allow further proceeding 

therefrom toward the destination, Node p cannot be set as a 
CDRG destination. Therefore, the next determination to be 
made is the number of UTMS links which do not allow 
further proceeding from Node p toward the destination 
(S207). If there is only a single such UTMS link which does 
not allow further proceeding, a UTMS link which directs 
opposite to that UTMS link, that is, a UTMS link having 
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Node p as a starting end, is Set as a new CDRG destination 
(guiding destination data) and provided to the control center 
(S219). 

To be specific, in FIG. 7, when Node p is Node C, and 
UTMS Link GC does not allow further proceeding from 
Node C toward the destination due to a right turn prohibited, 
Link CG, or a link directing opposite to Link GC, is Set as 
a new CDRG destination (guiding destination). However, a 
recommended route to Node G is obtained when Link CG is 
up-linked intact. In order to obtain a recommended route to 
Node C, instead, relative positions within Link CG are 
preferably corrected to be 0. Alternatively, the part of a 
recommended route obtained with Link CG up-linked, from 
the present position of the vehicle to Node C, may be 
combined with the part of a searched route from Node C to 
the destination So as to obtain an optimum route. 
At S207, if two or more UTMS links having Node p as a 

tailing end do not allow further proceeding from Node p 
toward the destination, the above method cannot be applied 
to the Selection of a CDRG destination (guiding destination 
data), and a most preferable UTMS link must be selected 
from the UTMS links which allows further proceeding to the 
destination (a proceedable UTMS link). This selection is 
made according to, for instance, the following criteria: 
(1) whether or not a separation extent between the tailing 
node of the nearest UTMS link on a searched route and the 
nearest UTMS node is large. In other words, whether or not 
a distance or the number of links intervening between these 
two nodes is large; 

(2) whether or not a proceedable UTMS link is no 
thoroughfare; 

(3) whether or not the direction of a proceedable UTMS 
link substantially matches with that from the present 
position of the vehicle to the destination (guiding 
destination); and 

(4) whether or not the traveling speed allowed for a 
proceedable UTMS link is large. 

While Sequentially applying these criteria, the controller 
16 selects either proceedable UTMS link. Specifically, 
parameters k (for a Subject link) and i (for a candidate link) 
are initialized (S208); and a separation extent between the 
tailing node of the nearest UTMS link on the searched route 
and the nearest UTMS node is calculated, and compared 
with a predetermined value L0 (S209). With a separation 
extent equal to or Smaller than the predetermined value L0, 
processes from S205 to S207 are performed with respect to 
a node having the next node number, i.e., p=p+1 (S209). 
With a separation extent larger than L0, on the other hand, 
whether or not Link k is not a thoroughfare is judged for the 
purpose of Selecting the most appropriate link of all pro 
ceedable UTMS links including Node p, the nearest node, as 
a tailing node (S210). With Link knot being a thoroughfare, 
this UTMS link (Link k) cannot be used as a CDRG 
destination (guiding destination data). Then, the number k is 
incremented by one, i.e., K=K+1, So that a link, or a 
proceedable UTMS link, with the incremented number is 
then supplied to the above process (S220). 
At S210, if Link k is a thoroughfare, whether or not the 

direction of Link k is the same as that from the present 
position of the vehicle to the destination (guidance 
destination), is judged (S211). This judgment is made spe 
cifically by detecting whether or not an angle C. formed by 
these two directions is less than a predetermined value (p. If 
the angle C. is equal to or larger than the predetermined value 
(p, in other words, if these two directions are apart from each 
other, the proceedable UTMS link involved is not appropri 
ate for Selection as guidance destination data, and the 
process at S220 is carried out again to specify the next 
proceedable UTMS link for the above processing. On the 
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10 
other hand, if the angle C. is Smaller than the predetermined 
value (p, in other words, if these two directions are Substan 
tially matched with each other, the parameter i for a candi 
date link is incremented by one whereby Link k is Selected 
as a candidate link i(S213). 

FIG. 9 shows directions from the present position of a 
vehicle to the destination, and of proceedable UTMS links. 
It is assumed that Links HC and FC in FIG. 7 are thorough 
fares. When C.1<qb, C2>{p, Link HC alone is selected as a 
candidate link, wherein C.1 is the angle formed by the Vector 
from the present position to the destination and the vector of 
Link HC, and C2 is the angle formed by the same and the 
vector of Link FC. 

After judgement for a candidate linki is carried out with 
respect to all proceedable UTMS links (S214), whether or 
not at least one candidate linki exists, is judged (S215). If 
no candidate link i exists (i=0), the number p specifying a 
subject node is incremented by one so that the next UTMS 
node is rendered to the above processes (S217). If a candi 
date node or nodes (a link or links i) exist(s), a link with the 
fastest traveling Speed among all the candidate linkS is 
Selected and set as a CDRG destination (guiding destination) 
S216). 
( AS 2. result of all the above processes, a more appropriate 
recommended route can be obtained because the controller 
16 can Select a route which allows further proceeding toward 
the destination, can be entered, runs closer to the direction 
from the present position of the vehicle to the destination, 
and allows the fastest traveling Speed, and the control center 
can be notified of Such a route. 

In the above, when more than one UTMS link does not 
allow further proceeding therefrom toward the destination, 
the most appropriate proceedable UTMS link is selected 
from among all proceedable UTMS links, on the condition 
that the tailing node of the nearest UTMS link on a searched 
link (e.g., Node B of Link AB in FIG. 7) is located away 
from the nearest node (e.g., Node C in FIG. 7) by more than 
a predetermined value. However, any proceedable UTMS 
link including the nearest node as a tailing end may be 
Selected, regardless of the above Separation extent. 

It should be noted that all the above criteria (1) to (4) are 
not necessarily met, and meeting Some of them, Such as (2) 
and (3), or (2) and (4), may be Sufficient. 
At S211, the angle C. is compared with a predetermined 

value (p, and the two directions involved are concluded to be 
substantially matched with each other when the former is 
found smaller than the latter. Alternatively, an UTMS link 
which goes in a direction closest to the direction from the 
present position of the vehicle to the destination, among all 
proceedable UTMS links may be selected (regardless of a 
predetermined value). That is, the State of “being Substan 
tially matched with each other' includes not only a State in 
which a directional difference is less than a predetermined 
value, but also in which it is the Smallest among all of them. 

Also, when the Separation extent between the nearest 
UTMS link on the searched route and the nearest node is 
smaller than a predetermined value, the nearest UTMS link 
(Link AB in FIG. 7), may be selected as a CDRG destination 
(guiding destination data) and provided to the control center, 
rather than selecting either the nearest node or an UTMS link 
having the nearest node as a tailing end, because recom 
mended routes possibly obtained with a Smaller Separation 
extent than a predetermined value, will have only a Small 
difference from one another. 
AS described above, according to the present invention, a 

vehicle does not simply transmit unique destination infor 
mation to a control center, but transmits road data (a link or 
a node) which correspond to respective routes obtained by 
the vehicle itself. This enables elimination of the likelihood 
that a recommended route from the control center includes 
detouring, and resultantly allows more effective use of the 
recommended route. 
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While there has been described what are at present 
considered to be preferred embodiments of the invention, it 
will be understood that various modifications may be made 
thereto, and it is intended that the appended claims cover all 
Such modifications as fall within the true Spirit and Scope of 
the invention. 
What is claimed is: 
1. A route guidance apparatus comprising: 
memory which Stores road data and map data; 
a Searching processor which Searches for a route leading 

to a desired destination by utilizing the map data, and 
a transmitter which transmits data on a road overlapping 

with the route Searched to a control center, as guiding 
destination data, 
wherein the control center obtains a recommended 

route based on the guiding destination data, and 
informs a vehicle of the recommended route. 

2. The apparatus according to claim 1, wherein 
the road data is link data, and 
the transmitter transmits to the control center link data 

regarding a link which is located nearest to the desired 
destination among all links on the route Searched, as the 
guiding destination. 

3. The apparatus according to claim 2, wherein 
the link data transmitted by the transmitter to the control 

center is link data on a route from a present position of 
the vehicle to the desired destination. 

4. The apparatus according to claim 2, wherein 
the link data by the transmitter to the control center is link 

data on a link having at least one end overlapping with 
the route Searched. 

5. The route guidance apparatus of claim 2, wherein if two 
lines overlap with the route Searched, the transmitting means 
transmits to the control center link data regarding the link 
located nearest to the guiding destination. 

6. The apparatus according to claim 1, further comprising: 
a processor which replaces a part of the route Searched 

with a corresponding part of the recommended route 
transmitted by the control center, the recommended 
route replacement part covering from a present position 
of the vehicle to an overlapping point of the road data 
and the route Searched. 

7. The apparatus according to claim 1, wherein 
the road data is node data and link data, and 
the transmitter transmits to the control center node data 

regarding a nearest node as the guiding destination data 
when all links including the nearest node as a tailing 
end allow further proceeding therefrom toward the 
desired destination, the nearest node being located 
nearest to the desired destination among all nodes on 
the Searched route. 

8. The apparatus according to claim 1, wherein 
the road data is node data and link data, and 
the transmitter transmits to the control center link data on 

a link which directs opposite to a link which Solely does 
not allow further proceeding therefrom toward the 
desired destination among all links including the near 
est node as a tailing end, the nearest node being located 
nearest to the desired destination among all nodes on 
the Searched route. 

9. The apparatus according to claim 1, wherein 
the road data is node data and link data, and 
the transmitter transmits to the control center link data on 

any links which allow further proceeding therefrom 
toward the desired destination on condition that a link 
located nearest to the desired destination of all the links 

5 

15 

25 

35 

40 

45 

50 

55 

60 

65 

12 
on the Search route is farther away from a node located 
nearest to the desired destination of all the nodes on the 
Searched route by more than a predetermined distance, 
when a plurality of links among all links including the 
nearest node do not allow further proceeding therefrom 
toward the desired destination. 

10. The apparatus according to claim 1, wherein 
the road data is node data and link data, and 
the transmitter transmits to the control center link data on 

a link which is a thoroughfare among all links which 
allow further proceeding therefrom toward the desired 
destination, as the guiding destination data, when a 
plurality of links among all links including a nearest 
node located nearest to the desired destination among 
all the nodes of the search route do not allow further 
proceeding therefrom toward the desired destination. 

11. The apparatus according to claim 1, wherein 
the road data is node data and link data, and 
the transmitter transmits to the control center link data 

regarding a link which goes in a direction Substantially 
matching with a direction from a present position of a 
Vehicle to the guiding destination, among all links 
which allow further proceeding therefrom toward the 
desired destination, as the guiding destination data, 
when a plurality of links among all links including the 
nearest node as a tailing end do not allow further 
proceeding therefrom toward the desired destination, 
the nearest node being located nearest to the desired 
destination among all nodes on the Searched route. 

12. The apparatus according to claim 1, wherein 
the road data is node data and link data, and 
the transmitter transmits to the control center link data 

regarding a link with a fastest traveling Speed among all 
links which allow further proceeding therefrom toward 
the desired destination, as the guiding destination data, 
when a plurality of links among all links including a 
nearest node located nearest to the desired destination 
of all the nodes on the searched route do not allow 
further proceeding therefrom toward the desired desti 
nation. 

13. The route guidance apparatus of claim 1, wherein a 
flag is used to indicate when a road overlaps the route 
Searched. 

14. A dynamic route guidance apparatus comprising: 
means for Storing road data held by a control center and 
map data; 

means for Searching for a route leading to a desired 
destination by utilizing the map data; and 

means for transmitting to the control center data on a road 
Overlapping with the route Searched, as guiding desti 
nation data, 
wherein the control center obtains a recommended 

route based on the guiding destination data, and 
informs a vehicle of the recommended route. 

15. The apparatus according to claim 14, wherein 
the means for Searching replaces a part of the route 

Searched with a corresponding part of the recom 
mended route transmitted by the control center, the part 
covering from a present position of a vehicle to an 
Overlapping point with the road for the road data held 
by the control center. 

16. The route guidance apparatus of claim 14, wherein the 
recommended route is determined based on travel time, 
connection or tollgate costs, or traffic condition information. 

k k k k k 
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