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(57) ABSTRACT 

A traf?c information distribution system includes a distribu 
tion device for synthesizing pieces of tra?ic information 
supplied from a traf?c information center, an output device 
for outputting pieces of tra?ic information distributed from 
the distribution device, and a data communicator that is con 
nected to the output device and that can communicate With 
the distribution device in a bidirectional manner. The distri 
bution device responds to a request signal transmitted from 
the output device via the data communicator, effectively syn 
thesiZes the pieces of traf?c information in consideration not 
only of a request made by a user, recogniZability at the time 
of output, a state of a map on a display screen and a range of 
the map, but also of various factors in Which actual road 
conditions are re?ected. The pieces of the tra?ic information 
that have been synthesized are distributed via the data com 
municator to the output device. 

43 Claims, 13 Drawing Sheets 



US. Patent Aug. 10, 2010 Sheet 1 or 13 US RE41,492 E 

10w 8 

\ /16 gbr?AB?o? 18 

. L- _ _ - - -__-_1 

, 24 . 

R “ 52a 14 

22 
| 20 MOBILE ' 

COMMUNICATION 1 2 
_ _ __ SY_STEM_\ _ _ _ _____ 

O 



US. Patent Aug. 10, 2010 

FIG.2 

Sheet 2 0f 13 US RE41,492 E 

RECEPTION AWAIT ED N100 

I 
REQUEST SIGNAL 

FROM USER RECEIVED M101 

I 
PIECES OF TRAFFIC INFORMATION 

CORRESPONDING TO USER'S REQUEST 
EXTRACTED AND TRANSMI'ITED 

1 

I 
TRAFFIC INFORMATION 
DISPLAYED FOR USER "V103 



US. Patent Aug. 10, 2010 Sheet 3 0f 13 

FIG.3 

14a NAVIGATION DEVICE 

30 
/ 32‘ ,46 

RECORD MEDIUM 

34“ 36% GPS RECEIVER 

42w INPUT PORTION ‘ 

ECU 

1-4 PM RECEIVER 

,, 52a 

US RE41,492 E 

48 

F54 CELLULAR PHONE 

DISPLAY PORTION ~38 

i 
DISPLAY MONITOR 



US. Patent Aug. 10, 2010 

FIG.4 

Sheet 4 0f 13 

RECEPTION AWATTED 

I 
REQUEST SIGNAL 

FROM USER RECEIVED 

I 

US RE41,492 E 

M200 

M201 

PIECES OF TRAFFIC INFORMATION 
SYNTHESIZED IN RESPONSE 

TO REQUEST SIGNAL 
M202 

I 
SYNTHESIZED DATA TRANSMI'TTED 

I 
TRAFFIC INFORMATION 
DISPLAYED FOR USER 

@ 
M204 



US. Patent Aug. 10, 2010 Sheet 5 0f 13 US RE41,492 E 

FIG.5B 

FIG.5A 5? $0 



US. Patent Aug. 10, 2010 Sheet 6 0f 13 US RE41,492 E 

mQQOHm 



US. Patent Aug. 10, 2010 Sheet 7 0f 13 US RE41,492 E 

FIG.7B 8 9 

FIG.7A 



US. Patent Aug. 10, 2010 Sheet 8 0f 13 

FIG.8 

RECEPTION AWAITED 

I 
REQUEST SIGNAL 

FROM USER RECEIVED 

I 

US RE41,492 E 

"V301 

STATE OF DISPLAY OF MAP 
ON THE SIDE OF USER DERIVED M302 

I 
PIECES OF TRAFFIC INFORMATION 
SYNTHESIZED IN CONSIDERATION 
OF STATE OF DISPLAY OF MAP IN 
RESPONSE TO REQUEST SIGNAL 

N303 

I 
SYNTHESIZED DATA TRANSMITTED 

I 
TRAFFIC INFORMATION 
DISPLAYED FOR USER 

@ 
M304 



US. Patent Aug. 10, 2010 Sheet 9 0f 13 US RE41,492 E 

FIG 9B 4 FIG 9C 

FIG.9A 



US. Patent Aug. 10, 2010 Sheet 10 or 13 US RE41,492 E 

FIG.1OB 

FIG.1OA 



US. Patent Aug. 10, 2010 Sheet 11 or 13 US RE41,492 E 

FIG.11 @@ 

RECEPTION AWAITED M400 

I 
REQUEST SIGNAL 

FROM USER RECEIVED ~40‘ 

RANGE OF MAP ON THE 
SIDE OF USER DERIVED M402 

I 
,/' COMPATIBILITY “~~<_.__,,403 

YES ,/' BETWEEN RANGE ~~~~ \ 
" ‘ RELATED TO USER 5 REQUEST ,) 

AND RANGE OF MAP ,1!" 

a 

DETERMINED x" 

INo 
Y 

ONLY THOSE PIECES OF TRAFFIC 
INFORMATION WHICH ARE WITHIN '-~~-"405 
RANGE OF MAP EXTRACTED 

PIECES OF TRAFFIC INFORMATION 
SYNTHESIZED IN CONSIDERATION M404 
OF RANGE OF MAP OR THE LIKE IN 
RESPONSE TO REQUEST SIGNAL 

SYNTHESIZED DATA TRANSMITTED 

TRAFFIC INFORMATION 
DISPLAYED FOR USER "V204 

@ 



US. Patent Aug. 10, 2010 Sheet 12 or 13 US RE41,492 E 



US. Patent Aug. 10, 2010 Sheet 13 or 13 US RE41,492 E 

FIG.13B l 

- S 

o O 
n-u E ‘9 

LL 



US RE41,492 E 
1 

TRAFFIC INFORMATION OUTPUT DEVICE/ 
METHOD AND TRAFFIC INFORMATION 

DISTRIBUTION DEVICE/METHOD 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

INCORPORATION BY REFERENCE 

The disclosure of Japanese Patent Application No. 2001 
397896 ?led on Dec. 27, 2001, including the speci?cation, 
drawings, and abstract is incorporated herein by reference in 
its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

The invention relates to a tra?ic information output device 
for supplying a user with pieces of tra?ic information and a 
tra?ic information distribution device/method for distribut 
ing pieces of tra?ic information. More speci?cally, the 
invention relates to a traf?c information output device or the 
like which is capable of supplying a user with pieces of 
tra?ic information that have been effectively synthesized. 

2. Description of Related Art 
In general, as disclosed in Japanese Patent Laid-Open 

Application No. 10-47979, there is known a navigation sys 
tem wherein pieces of tra?ic information are supplied from a 
tra?ic information center by means of FM broadcast or a 
radio/optical beacon and wherein the supplied pieces of traf 
?c information are displayed on a display monitor through 
an onboard navigation device. The traf?c information center 
separately collects pieces of tra?ic information on predeter 
mined regions and transmits the collected pieces of tra?ic 
information by means of FM broadcast or the radio/optical 
beacon. After a vehicle has entered a certain one of the pre 
determined regions, the onboard navigation device acquires 
the pieces of traf?c information on that region at intervals of 
a certain period. Thus, this navigation system makes it pos 
sible to suitably supply the user with pieces of traf?c infor 
mation on each of the regions. 

Due to rapid progress and development of portable termi 
nals such as cellular phones and personal handyphone sys 
tem (PHS), as a method of acquiring pieces of traf?c 
information, it has become contemplable to provide a system 
that requests transmission of a certain piece of traf?c infor 
mation on a desired region from the side of a portable termi 
nal capable of outputting pieces of tra?ic information, that 
distributes the piece of traf?c information on that region 
from the tra?ic information center to the side of the portable 
terminal in response to the request, and that causes the por 
table terminal to receive the piece of tra?ic information sup 
plied from the traf?c information center. According to this 
system, the user carries the portable terminal, whereby it 
becomes possible for the user to acquire pieces of tra?ic 
information on an arbitrary one of different regions. 

However, while pieces of traf?c information on an arbi 
trary one of different regions can thus be acquired, the pieces 
of tra?ic information are actually pieces of information con 
sisting of many pieces of information such as tra?ic jam 
information, regulation information, parking space 
information, service area information, which are each 
related to a certain region. It is impossible to request trans 
mission of only a desired piece of information (e.g., parking 
space information) selected from these pieces of information 
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2 
from the side of the portable terminal. As a result, pieces of 
information that are not desired by the user are displayed on 
the side of the portable terminal, and the user is not guaran 
teed of good visibility. 

Further, while pieces of tra?ic information on an exten 
sive range can be acquired, pieces of traf?c information on 
the extensive region which are enormous in amount are dis 
played on a display screen on the side of the portable termi 
nal with high density. Thus, the state of display becomes 
complicated. Because data to be distributed are enormous in 
size, the time required for transmission of the data and the 
time required for the processing of the data for display are 
increased. This increase in processing time subsequently 
leads to an increase in the communication cost as well as a 
deterioration in responsive characteristics. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a traf?c informa 
tion output device capable of quickly supplying pieces of 
traf?c information that can be easily recognized by a user, 
and to provide a tra?ic information distribution device/ 
method capable of effectively distributing useful pieces of 
the tra?ic information to the tra?ic information output 
device with communication data being small in size. 
A tra?ic information output device in accordance with a 

?rst aspect of the invention is designed to synthesize and 
output pieces of tra?ic information. According to the ?rst 
aspect, since the pieces of tra?ic information are synthesized 
in consideration of a user’s request, recognizability, and the 
like, the output pieces of the traf?c information can be easily 
recognized by the user. It is to be noted herein that the output 
pieces of the tra?ic information may be acoustic 
information, literal information, or photo image information. 
It is to be noted herein that the synthesized pieces of the 
traf?c information may be supplied from any one of many 
different varieties of means including FM broadcast, a radio 
beacon, an optical beacon, and radio communication. 

In the ?rst aspect, it is appropriate that the pieces of the 
traf?c information be synthesized on the basis of at least one 
of a plurality of factors, that is, road type, road attribute, 
angle formed by intersecting roads, road width, and the 
number of roads. Thus, the pieces of the tra?ic information 
are effectively synthesized. Therefore, the output pieces of 
the traf?c information are more recognizable and more 
meaningful for the user. 

Furthermore, it is also appropriate that the output portion 
prohibit those pieces of the tra?ic information which amount 
is equal to or less than a predetermined amount from being 
displayed. Thus, those pieces of the traf?c information 
which are not meaningful enough to be supplied to the user 
are omitted. Therefore, the output pieces of the traf?c infor 
mation can be easily grasped by the user. 

In the ?rst aspect, it is also appropriate that the traf?c 
information output device have a display screen on which a 
map is displayed and that pieces of the traf?c information 
that have been supplied be synthesized in accordance with a 
state of display of the map on the display screen (or a range 
of display of the map on the display screen) and be displayed 
on the display screen. According to the ?rst aspect, the 
pieces of the tra?ic information are synthesized in consider 
ation of a scale of the map displayed on the display screen 
and/or roads displayed on the display screen. Therefore, the 
displayed pieces of the tra?ic information can be more easily 
recognized by the user. 

In a method of distributing pieces of the tra?ic informa 
tion in accordance with a second aspect of the invention, 
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pieces of the tra?ic information are synthesized and distrib 
uted. According to the second aspect, the pieces of the tra?ic 
information that have been synthesized in advance are dis 
tributed. Therefore, the time required for transmission of 
data on the tra?ic information to the reception side and the 
communication costs can be reduced, and the size of data to 
be processed is signi?cantly reduced and the processing 
speed can be enhanced on the reception side as Well. Thus, it 
is possible to quickly output pieces of the traf?c information 
that can be easily recognized by the user. 

Further, in the second aspect in Which the traf?c informa 
tion distribution method is designed to distribute pieces of 
the tra?ic information to a tra?ic information output device 
having a display screen on Which a map is displayed, it is 
also appropriate that pieces of the tra?ic information be syn 
thesized in accordance With a state or range of display of the 
map on the display screen and be distributed. According to 
this aspect, unWanted pieces of tra?ic information that are 
not suited for the state of display of the map on the side of 
the user are deleted or processed in one Way or another on 

the distribution side, Whereby those pieces of the tra?ic 
information Which match the state or range of display of the 
map are distributed. Therefore, the time required for trans 
mission and the communication costs can be reduced, and 
the amount of data on the tra?ic information to be displayed 
is signi?cantly reduced on the reception side as Well. Thus, 
pieces of the tra?ic information that are meaningful for the 
user can be quickly displayed. 

Furthermore, in the second aspect, it is also appropriate 
that the pieces of tra?ic information be synthesized on the 
basis of at least one of a plurality of factors, that is, road 
type, road attribute, angle formed by intersecting roads, road 
Width, and the number of roads. Thus, the pieces of the traf 
?c information are effectively synthesized on the distribu 
tion side in consideration not only of a request made by a 
user, recognizability at the time of output, a state of display 
of a map on the display screen, and a range of the map on the 
display screen but also of various factors in Which actual 
road conditions are re?ected. Hence, the time required for 
transmission and the communication costs can be further 
reduced, and pieces of the tra?ic information that are more 
recognizable and more meaningful for the user can be 
quickly supplied on the reception side as Well. 

Furthermore, in the second aspect, it is also appropriate 
that those pieces of the tra?ic information Whose amount is 
equal to or less than a predetermined amount be prohibited 
from being distributed. Thus, those pieces of the tra?ic infor 
mation Which cannot be recognized by the user or do not 
make any sense When being displayed on the side of the user 
are deleted on the distribution side. Therefore, the time 
required for transmission and the communication costs can 
be more signi?cantly reduced, and those pieces of the tra?ic 
information Which are more understandable and more mean 

ingful can be quickly supplied on the reception side as Well. 
It is also possible to construct a tra?ic information distri 

bution device by adopting the tra?ic information distribution 
method in accordance With the aforementioned second 
aspect. According to this aspect, the tra?ic information dis 
tribution device adopts the aforementioned tra?ic informa 
tion distribution method, and thus makes it possible to dis 
tribute pieces of the tra?ic information that are easily 
recognizable and meaningful for the user in response to a 
request made by the user With the communication data hav 
ing been reduced in size. 

It is also possible to constitute another aspect of the inven 
tion by a traf?c information output device that includes 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
means for transmitting a signal for requesting transmission 
of pieces of the tra?ic information to the tra?ic information 
distribution device in accordance With the aforementioned 
aspect, means for receiving pieces of the traf?c information 
from the aforementioned traf?c information distribution 
device, and means for outputting the received pieces of the 
traf?c information. According to this aspect, the tra?ic infor 
mation output device is supplied With pieces of the traf?c 
information from the traf?c information distribution device 
and thus makes it possible for the user to acquire pieces of 
the traf?c information suited for his or her request With the 
period required for transmission being short and With the 
communication costs being loW. Also, since the pieces of 
traf?c information are synthesized on the distribution side, it 
is possible to quickly output pieces of the tra?ic information 
that are easily recognizable and meaningful for the user. 

It is also possible to constitute another aspect of the inven 
tion by a traf?c information output device that includes 
means for transmitting a signal for requesting transmission 
of pieces of the tra?ic information as Well as a signal indicat 
ing a state or range of a map displayed on the display screen 
to the tra?ic information distribution device designed to dis 
tribute pieces of the traf?c information by means of the traf 
?c information distribution method in accordance With the 
aforementioned second aspect, means for receiving pieces of 
the traf?c information that have been distributed from the 
aforementioned tra?ic information distribution device, and 
means for outputting the received pieces of the tra?ic infor 
mation to the aforementioned display screen. 

According to the aforementioned aspect, the tra?ic infor 
mation output device can transmit a signal indicating a scale 
or the like of roads on the display screen as Well as a signal 
for requesting transmission of a desired piece of the traf?c 
information. Thus, the traf?c information distribution device 
can synthesize pieces of the tra?ic information to be distrib 
uted on the basis of appropriate recognition of a state or 
range of a map displayed on the display screen. Hence, the 
traf?c information output device can receive useful pieces of 
the traf?c information that are closely related to the state or 
range of roads displayed on the display screen With the 
period required for transmission and the communication 
costs having been reduced, and can quickly display them for 
the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and further objects, features and advan 
tages of the invention Will become apparent from the folloW 
ing description of exemplary embodiments With reference to 
the accompanying draWings, Wherein like numerals are used 
to represent like elements and Wherein: 

FIG. 1 is an exemplary system con?guration vieW of a 
traf?c information distribution system in accordance With 
the invention. 

FIG. 2 is an exemplary ?owchart shoWing the operation of 
the tra?ic information distribution system in accordance 
With a ?rst embodiment of the invention. 

FIG. 3 is an exemplary block diagram of a navigation 
device. 

FIG. 4 is an exemplary ?owchart shoWing the operation of 
the tra?ic information distribution system in accordance 
With a second embodiment of the invention. 

FIGS. 5AiB are exemplary schematic vieWs of a method 
of synthesizing, and shoW states of displays before and after 
synthesizing in accordance With the invention. 

FIGS. 6AiB are exemplary schematic vieWs of another 
method of synthesizing, and shoW states of displays before 
and after synthesizing in accordance With the invention. 
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FIGS. 7AiB are exemplary schematic views of cases 
where synthesizing is not carried out in accordance with the 
invention. 

FIG. 8 is an exemplary ?owchart showing the operation of 
the tra?ic information distribution system in accordance 
with a third embodiment of the invention. 

FIGS. 9AiC are exemplary schematic views of a method 
of synthesizing in which the scale of a map on a display 
monitor is taken into account, and show states of displays 
before and after contraction and synthesiZing. 

FIGS. 10A*B are exemplary schematic views of an exem 
plary method of synthesiZing in which the state of a road 
displayed on the display monitor is taken into account, and 
show states of displays before and after synthesiZing. 

FIG. 11 is an exemplary ?owchart showing the operation 
of the traf?c information distribution system in accordance 
with a fourth embodiment of the invention. 

FIG. 12 shows an exemplary state of display of tra?ic 
information synthesiZed by the invention on the display 
monitor of the navigation device. 

FIGS. 13A*B are exemplary schematic views of another 
method of synthesiZing, and show states of displays before 
and after synthesiZing. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 is an exemplary system con?guration view of the 
tra?ic information distribution system 70 for realiZing a traf 
?c information distribution method in accordance with the 
invention. The tra?ic information distribution system 70 is 
generally composed of a traf?c information distribution 
device 11 that will be described later in detail, a tra?ic infor 
mation output device 14 capable of outputting traf?c 
information, and a data communication means 52 that is 
connected to the traf?c information output device 14 and 
that allows bidirectional communication with the tra?ic 
information distribution device 11. 
As shown in FIG. 1, the tra?ic information distribution 

device 11 of the ?rst embodiment is connected to a tra?ic 
information center 10, which corresponds to a road tra?ic 
information communication system center (V ICS center). 
FIG. 1 also shows a navigation device 14a installed in a 
vehicle 12 as an example of a tra?ic information output 
device 14. A cellular phone 52a as the data communication 
means 52 is connected to the navigation device 14a. 

The traf?c information center 10 collects pieces of tra?ic 
information on roads concerned such as states of tra?ic jam, 
construction, block, and the like, for example, by means of a 
camera or a sensor or through an arti?cial operation or the 
like. FM base stations 16 that are respectively located for 
regions concerned as an infrastructure are connected to the 
tra?ic information center 10. Each of the FM base stations 
16 has an FM broadcast antenna 18 and is designed such that 
tra?ic information on roads in a predetermined speci?c 
region is provided in a transmissible range of the FM broad 
cast antenna 18. The tra?ic information center 10 distributes, 
at intervals of a certain period, tra?ic information that has 
been collected as to a region concerned, from the FM broad 
cast antenna 18 separately for each of the FM base stations 
16. 

If a signal for requesting transmission of road traf?c infor 
mation in a certain desired region has been received from the 
reception side through radio communication, the tra?ic 
information center 10 can also distribute road tra?ic infor 
mation in the desired region that has been requested through 
a mobile communication system 20. 
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6 
In addition to the tra?ic information center 10, the mobile 

communication system 20 is connected to the tra?ic infor 
mation distribution device 11 of the tra?ic information dis 
tribution system 70. The mobile communication system 20 
is provided with exchanges (not shown), a network 22 
through which the exchanges are connected, and a plurality 
of antennae 24 through which signals are transmitted to and 
received from the cellular phone 52a in a predetermined 
range. Thus, the traf?c information distribution device 11 
can be connected to the cellular phone 52a through a line by 
means of the mobile communication system 20, and can 
realiZe bidirectional radio communication. 

As a result, a user can receive traf?c information on other 
regions through the tra?ic information distribution device 11 
by accessing the tra?ic information distribution device 11 by 
means of the cellular phone 52a, when the information is not 
available from FM broadcast of the tra?ic information center 
10. For this purpose, the tra?ic information center 10 sup 
plies the tra?ic information distribution device 11 with 
pieces of tra?ic information on all regions. 

It is to be noted herein that the pieces of tra?ic informa 
tion distributed by the tra?ic information center 10 include 
various pieces of tra?ic information separately predeter 
mined according to regions, such as tra?ic jam information, 
regulation information, parking space information, and ser 
vice area information, and that tra?ic information on one 
region which is distributed at a certain time is always consis 
tent in terms of its contents whether a request has been made 
on the reception side or not. 

It is useful that the traf?c information distribution system 
70 be able to provide only a certain piece of tra?ic informa 
tion corresponding to a request made by the user if the user 
requests only that piece of traf?c information to be output 
while there are many different pieces of tra?ic information. 
Next, the traf?c information distribution system 70 in accor 
dance with the ?rst embodiment which makes it possible to 
supply such useful tra?ic information will be described in 
detail. 

FIG. 2 is an exemplary ?owchart showing the operation of 
the tra?ic information distribution system 70 in accordance 
with the ?rst embodiment. 

In step 100, the tra?ic information distribution device 11 
waits to receive a signal from the cellular phone 52a of the 
navigation device 14a. Then in step 101, the tra?ic informa 
tion distribution device 11 receives a request signal for 
requesting transmission of a desired piece of tra?ic informa 
tion (e.g., only parking space information) from the cellular 
phone 52a. 

In step 102, the tra?ic information distribution device 11 
transmits the traf?c information requested from the cellular 
phone 52a in response to the aforementioned request signal. 
More speci?cally, the tra?ic information distribution device 
11 extracts only the requested piece of tra?ic information 
(parking space information) from pieces of tra?ic informa 
tion supplied from the tra?ic information center 10, pro 
duces transmission data, and transmits them to the cellular 
phone 52a. However, the traf?c information distribution 
device 11 can also be designed to produce transmission data 
corresponding to each request signal in advance (in step 100) 
and to transmit transmission data corresponding to each of 
the request signals upon reception thereof (in step 102), so as 
to shorten a period from the reception of a request signal to 
the transmission of transmission data. It is to be noted herein 
that the aforementioned transmission data are produced on 
the basis of the latest tra?ic information supplied from the 
traf?c information center 10. 



US RE41,492 E 
7 

In step 103, the navigation device 14a displays tra?ic 
information on a display monitor 40 on the basis of the trans 
mission data received by the cellular phone 52a, Whereby the 
operation of the tra?ic information distribution system 70 in 
accordance With the ?rst embodiment is terminated. 

In the case Where the user requests traf?c jam 
information, it is also appropriate in step 102 that the tra?ic 
information distribution device 11 delete pieces of tra?ic 
jam information indicating, for example, uncertainty/ no traf 
?c jam/croWdedness and extract only pieces of tra?ic jam 
information indicating, for example, traf?c jam. This pro 
cess is based on the fact that the user is only interested to 
knoW Whether or not there is a tra?ic jam in a general sense. 

The navigation device 14a for realiZing the aforemen 
tioned steps 101 and 103 Will noW be described in detail. 

FIG. 3 is an exemplary block diagram of the navigation 
device 14a mounted in the vehicle 12 as an exemplary tra?ic 
information output device 14. As shoWn in FIG. 3, the navi 
gation device 14a is provided With an electronic control unit 
(hereinafter referred to as an ECU) 30. A record medium 32 
such as a CD-ROM or a DVD is connected to the ECU 30. 
Map information is recorded on the record medium 32. 
The navigation device 14a is provided With a GPS 

receiver 34, Which has a GPS antenna 36. The GPS receiver 
34 receives a signal output by a GPS satellite via the GPS 
antenna 36. The GPS receiver 34 converts the received signal 
into a signal in a predetermined form and supplies it to the 
ECU 30. The ECU 30 calculates a measurement position 
corresponding to a current position of the vehicle on the 
basis of the signal supplied from the GPS receiver 34. 

The navigation device 14a is provided With a display por 
tion 38. The display monitor 40, Which is disposed at a posi 
tion visible from the user in a compartment, is connected to 
the display portion 38. The ECU 30 supplies the display 
portion 38 With image data Which consist of a current posi 
tion of the vehicle and map information on an area around 
the current position. The display portion 38 displays the map 
information on the area around the current position of the 
vehicle on the display monitor 40 in a renge corresponding 
to the scale of the map, on the basis of the image data sup 
plied from the ECU 30. 

The navigation device 14a is provided With an input por 
tion 42 that can be operated by the user. The input portion 42 
is composed, for example, of a sWitch for scrolling a map 
displayed on the display monitor 40 and a sWitch for chang 
ing the scale of the map or a menu button of a menu screen 
displayed on the display monitor 40. The input portion 42 is 
connected to the ECU 30 and supplies the ECU 30 With 
signals corresponding to various contents that have been 
input. 

The navigation device 14a is provided With the cellular 
phone 52a, Which has an antenna 54. The cellular phone 52a 
is designed to alloW bidirectional communication With 
another cellular phone or a subscriber’s phone through the 
antenna 54, by means of the mobile communication system 
20 (see FIG. 1). The cellular phone 52a is designed to alloW 
a signal to be transmitted to and received from the ECU 30 
of the navigation device 14a. 

The cellular phone 52a of the navigation device 14a trans 
mits a request signal for requesting transmission of tra?ic 
information to the tra?ic information distribution device 11, 
under a situation in Which the cellular phone 52a is con 
nected to the traf?c information distribution device 11 
through a line, via the mobile communication system 20. It 
is appropriate that a request signal be transmitted by operat 
ing the input portion 42 of the navigation device 14a. For 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
example, if a desired request content is selected or input 
from the menu screen on the display monitor 40, a request 
signal corresponding to the request content is transmitted 
from the cellular phone 52a to the tra?ic information distri 
bution device 11. 

If transmission data on tra?ic information corresponding 
to a request signal have been received from the tra?ic infor 
mation distribution device 11 under a situation in Which the 
cellular phone 52a of the navigation device 14a is connected 
to the tra?ic information distribution device 11 through a 
line via the mobile communication system 20, the cellular 
phone 52a converts the transmission data into a signal in a 
predetermined form and supplies it to the ECU 30. The ECU 
30 supplies the display portion 38 With a video signal corre 
sponding to the supplied signal, and displays the supplied 
traf?c information in such a manner as to correspond to map 
display on the display monitor 40. 

It is useful that the traf?c information distribution system 
70 be able to supply required traf?c information in consider 
ation of visibility of the display as Well as a request made by 
the user. Next, the tra?ic information distribution system 70 
in accordance With the second embodiment Which makes it 
possible to supply such useful tra?ic information Will be 
described in detail. 

FIG. 4 is an exemplary ?owchart shoWing the operation of 
the tra?ic information distribution system 70 in accordance 
With the second embodiment. 

In step 200, the tra?ic information distribution device 11 
Waits to receive a signal from the cellular phone 52a of the 
navigation device 14a. Then in step 201, the tra?ic informa 
tion distribution device 11 receives a request signal for 
requesting transmission of desired tra?ic information (e.g., 
traf?c jam information) on a certain region from the cellular 
phone 52a. 

In step 202, the tra?ic information distribution device 11 
extracts only the requested pieces of tra?ic information 
(tra?ic jam information on the region) from pieces of traf?c 
information supplied from the tra?ic information center 10 
in response to the aforementioned request signal, synthe 
siZes the extracted pieces of tra?ic information in consider 
ation of visibility on the display side (as Will be described 
later in detail), and produces transmission data on the “syn 
thesiZed pieces of tra?ic information” (hereinafter referred 
to as synthesiZed data). 

In step 203, the aforementioned synthesiZed data are 
transmitted to the cellular phone 52a. HoWever, the traf?c 
information distribution device 11 can also be designed to 
produce synthesized data corresponding to each request sig 
nal in advance (in step 200) and to transmit synthesiZed data 
corresponding to each of the request signals upon reception 
thereof (in step 203), so as to shorten a period from the 
reception of a request signal to the transmission of synthe 
siZed data. It is to be noted herein that the aforementioned 
synthesiZed data are produced on the basis of the latest traf 
?c information supplied from the tra?ic information center 
10. 

In step 204, the navigation device 14a portrays tra?ic 
information on the display monitor 40 on the basis of the 
synthesiZed data received by the cellular phone 52a, 
Whereby the operation of the traf?c information distribution 
system 70 in accordance With the second embodiment is 
terminated. 
A method of synthesiZing for creating “synthesized traf?c 

information” by means of the traf?c information distribution 
device 11 in the aforementioned step 203 Will noW be 
described in detail. 
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FIG. 5A is an exemplary schematic vieW of an effective 
method of synthesizing in accordance With the invention, 
and shoWs a state of display of tra?ic information supplied 
from the tra?ic information center 10 on the display monitor 
40 of the navigation device 14a. FIG. 5B is an exemplary 
schematic vieW of an effective method of synthesizing in 
accordance With the invention, and shoWs a state of display 
of tra?ic information that has been supplied from the tra?ic 
information center 10 and synthesized. It is to be noted in 
FIGS. 5A and 5B that a reference numeral 80 denotes a road 
and that arroWs denote a direction of tra?ic jam. 

As for tra?ic jam information as tra?ic information sup 
plied from the tra?ic information center 10, the road is 
divided into a plurality of sections to Which link numbers are 
assigned respectively, and a degree of tra?ic jam 
(uncertainty/no tra?ic jam/croWdedness/tra?ic jam) is indi 
cated for each of the link numbers. FIG. 5A shoWs a general 
state of display of tra?ic information, With the link numbers 
1, 3, and 4 being designated as “traf?c jam” and the link 
number 2 being designated as “no tra?ic jam”. 

Although the degree of tra?ic jam is consistent in the 
sections indicated by the link numbers 3, 4 and these sec 
tions are connected Without a break, the tWo arroWs are sepa 
rately shoWn in FIG. 5A. These tWo arroWs are synthesized 
into one arroW, Which is shoWn in FIG. 5B. By thus synthe 
sizing the arroWs, the size of data to be distributed is 
reduced, and the visibility of the state of display on the dis 
play monitor 40 of the navigation device 14a is improved. 

FIG. 6A is an exemplary schematic vieW of another effec 
tive method of synthesizing. FIG. 6A shoWs a general state 
of display of traf?c information, With the link numbers 5, 6, 
and 7 being designated as “traf?c jam”. In consideration of 
factors mentioned beloW, it is determined Whether pieces of 
tra?ic information supplied from the tra?ic information cen 
ter 10 are to be synthesized, and it is determined the sections 
of Which link numbers are to be synthesized in the case of 
synthesis. The factors include: (1) road types such as 
national highWay, prefectural route, expressWay, open road, 
and the like; (2) road attributes indicative of route number 
such as National Highway 1, National HighWay 2, and Belt 
HighWay 8; and (3) angles formed by intersecting roads 
(e. g., an angle formed by tWo intersecting roads). Other fac 
tors such as: (4) road Width; (5) situations at intersections; 
(6) statistical values obtained from tra?ic volumes that have 
actually been measured; and (7) the number of roads may be 
considered as Well. 

For example, if the link numbers 5, 6 are identical in road 
type or road attribute, or if the road corresponding to the link 
number 6 is Wider than the road corresponding to the link 
number 7, arroWs corresponding to the link numbers 5, 6 are 
synthesized into one arroW as is apparent from FIG. 6B, 
Which is an exemplary schematic vieW of another effective 
method of synthesizing. The priorities of the aforementioned 
factors may be determined in advance or be set individually 
and speci?cally. 

FIG. 7A is an exemplary schematic vieW for explaining a 
method of synthesizing Which takes the factor “(3) angles of 
intersecting roads” into account. FIG. 7A shoWs a general 
state of display of tra?ic information, With a certain one of 
the link numbers being designated as “traf?c jam” in both 
“up” and “doWn” directions. FIG. 7B is an exemplary sche 
matic vieW for explaining a method of synthesizing Which 
takes the factor “(3) angles of intersecting roads” into 
account. FIG. 7B shoWs a general state of display of tra?ic 
information, With the link numbers 8, 9 being designated as 
“traf?c jam”. If these tWo arroWs are synthesized into one 
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10 
arroW, U-tum is indicated in the case Where the angle formed 
by intersecting roads (Which are actually identical) before 
synthesis is zero as shoWn in FIG. 7A. In the case Where the 
angle of intersecting roads before synthesizing is an acute 
angle as shoWn in FIG. 7B, synthesizing does not lead to an 
improvement in visibility, and on the contrary, adversely 
affects visibility. In the case Where such synthesizing does 
not make any sense, pieces of tra?ic information supplied 
from the tra?ic information center 10 are not synthesized. 

If the user is supplied With tra?ic information on a par 
ticularly extensively ranging region, the size of communica 
tion data is enormous. Hence, the time required for transmis 
sion increases, Which brings about a deterioration in 
responsive characteristics and an increase in communication 
cost. Moreover, if all the pieces of traf?c information that 
have been received are displayed, the contents to be dis 
played become complicated and visibility is adversely 
affected. In such a case, it is useful that further synthesized 
pieces of tra?ic information be available in consideration of 
the state of display of the map on the display monitor 40 of 
the navigation device 14a Where traf?c information is to be 
displayed. Next, the traf?c information distribution system 
in accordance With the third embodiment Which makes it 
possible to supply such useful tra?ic information Will be 
described in detail. 

FIG. 8 is an exemplary ?owchart shoWing the operation of 
the tra?ic information distribution system 70 in accordance 
With the third embodiment. 

In step 300, the tra?ic information distribution device 11 
Waits to receive a signal from the cellular phone 52a of the 
navigation device 14a. Then in step 301, the tra?ic informa 
tion distribution device 11 receives a request signal for 
requesting transmission of a desired piece of tra?ic informa 
tion (e.g., information on tra?ic jam) on a plurality of exten 
sively ranging regions from the cellular phone 52a. 

In step 302, the tra?ic information distribution device 11 
derives a state of display of a map on the display monitor 40 
of the navigation device 14a to Which the request signal has 
been transmitted, that is, a scale of the map on the display 
monitor 40. The tra?ic information distribution device 11 
also derives states of display of a map that may be derived 
from the scale, that is, roads displayed on the display moni 
tor 40. It is also appropriate that these states of display of the 
maps be derived on the basis of a signal indicative of the 
scale of a map superposed on the request signal or be derived 
on the basis of an estimation made as to a plurality of regions 
that have been requested. 

In step 303, the tra?ic information distribution device 11 
extracts only requested pieces of tra?ic information (tra?ic 
jam information on regions that have been requested) from 
pieces of tra?ic information supplied from the tra?ic infor 
mation center 10 in response to the aforementioned request 
signal, synthesizes the extracted pieces of tra?ic information 
in consideration of the aforementioned state of display of the 
map (as Will be described later in detail), further synthesizes 
the synthesized pieces of traf?c information With the aid of a 
second method of synthesis in case of necessity, and pro 
duces synthesized data to be distributed. 

In step 304, the aforementioned synthesized data are 
transmitted to the cellular phone 52a. HoWever, the traf?c 
information distribution device 11 can also be designed to 
produce synthesized data corresponding to each request sig 
nal in advance (in step 300) and to transmit the synthesized 
data corresponding to each of the request signals upon 
reception thereof (in step 304), so as to shorten a period from 
the reception of a request signal to the transmission of syn 
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thesized data. It is to be noted herein that the aforementioned 
synthesized data are produced on the basis of the latest traf 
?c information supplied from the tra?ic information center 
10. 

n step 305, the navigation device 14a portrays tra?ic infor 
mation on the display monitor 40 on the basis of the synthe 
sized data received by the cellular phone 52a, Whereby the 
operation of the tra?ic information distribution system in 
accordance With the third embodiment is terminated. 
A method of synthesizing for creating “synthesized tra?ic 

information” by means of the traf?c information distribution 
device 11 in the aforementioned step 303 Will be described 
in detail. 

FIG. 9A is an exemplary schematic vieW of method of 
synthesizing Which takes the scale of a map on the display 
monitor 40 into account. FIG. 9A shoWs a general state of 
tra?ic information supplied from the tra?ic information cen 
ter 10 on the display monitor 40 of the navigation device 
14a. FIG. 9B shoWs a state of display obtained by contract 
ing the state of display shoWn in FIG. 9A. FIG. 9C shoWs a 
state of display obtained by synthesizing pieces of tra?ic 
information supplied from the tra?ic information center 10 
and contracting the state of display shoWn in FIG. 9A. 

Thus, if the tra?ic information is displayed on a map cov 
ering an extensive range, arroWs cut across one another and 
the state of display becomes complicated as is apparent from 
FIG. 9B. This state of display is inconvenient for the user. 
Although not shoWn, it Would be easily understandable that 
if the information is displayed on a map covering a more 
extensive range, the state of display Will become more com 
plicated. 

That is, the information on the link number 2 designated 
as “no tra?ic jam” becomes less visible (the leading end of 
an arroW corresponding to the link number 1 is coupled to 
the rear end of an arroW corresponding to the link number 3) 
as the scale is reduced (i.e., as the range to be covered 
becomes more extensive). If the scale is further reduced, the 
arroWs corresponding to the link numbers 1, 3, and 4 overlap 
With one another as Well, Which leads to an increase in com 
plicatedness. In such a case, the tra?ic information distribu 
tion device 11 synthesizes the three arroWs corresponding to 
the link numbers 1, 3, and 4 into one arroW as shoWn in FIG. 
9C, and transmits synthesized data, Which serve to display a 
single arroW extending from the initial point of the section 
corresponding to the link number 1 to the end point corre 
sponding to the link number 4, to the cellular phone 52a. 

It is to be noted herein that the section corresponding to 
the link number 2 is designated as “traf?c jam”. HoWever, as 
described above, if this section on the display monitor 40 is 
unrecognizable or does not have such a length as is to be 
designated as “no traf?c jam”, the user is not confronted 
With any inconvenience. That is, this method of synthesizing 
is desirable from the standpoint of grasping an overall tra?ic 
situation, and is rather advantageous in that a user, especially 
a driver can quickly grasp a tra?ic situation. 

FIG. 10A is an exemplary schematic vieW of method of 
synthesizing Which takes the conditions of roads displayed 
on the display monitor 40 into account. FIG. 10A shoWs a 
general state of display of tra?ic information supplied from 
the traf?c information center 10 on the display monitor 40 of 
the navigation device 14a. FIG. 10B is an exemplary sche 
matic vieW of a method of synthesizing Which takes the 
conditions of roads displayed on the display monitor 40 into 
account. FIG. 10B shoWs a state of display Where pieces of 
tra?ic information supplied from the tra?ic information cen 
ter 10 have been synthesized. 
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Tra?ic jam information on roads that are not displayed on 

the display monitor 40 is shoWn in FIG. 10A. For example, 
When displaying a map covering an extensive range as a rule, 
the navigation device 14a displays only arterial roads instead 
of displaying all the roads in minute detail, thus controlling 
the amount of information to be displayed. In general, traf?c 
jam information on roads that are not displayed on the dis 
play monitor 40 increases in proportion to a decrease in 
scale. In FIG. 10B, tra?ic jam information is displayed With 
traf?c jam information on roads that are not displayed on the 
display monitor 40 having been deleted. Thus, by deleting 
traf?c jam information that does not make any sense to the 
user When displayed, it becomes possible not only to reduce 
the size of communication data but also to improve visibility. 
The processing of deleting unWanted information may be 
performed in consideration of the various factors in the sec 
ond embodiment. 

It is useful that the range of a map on the display monitor 
40 of the navigation device 14a Where tra?ic information is 
to be displayed (i.e., the range of a map projected onto a 
display range of the display monitor 40) be completely 
grasped and that the supply of pieces of tra?ic information 
that have been further synthesized in accordance With the 
map range be made possible. Next, the tra?ic information 
distribution system 70 in accordance With the fourth 
embodiment Which makes it possible to supply such useful 
traf?c information Will be described in detail. 

FIG. 11 is an exemplary ?owchart shoWing the operation 
of the tra?ic information distribution system 70 in accor 
dance With the fourth embodiment. 

In step 400, the tra?ic information distribution device 11 
Waits to receive a signal from the cellular phone 52a of the 
navigation device 14a. Then in step 401, the tra?ic informa 
tion distribution device 11 receives a request signal for 
requesting transmission of a desired piece of tra?ic informa 
tion (e.g., tra?ic jam information) from the cellular phone 
52a. 

In step 402, the tra?ic information distribution device 11 
derives a map range of the display monitor 40 of the naviga 
tion device 14a to Which a request signal has been transmit 
ted. It is also appropriate that the tra?ic information distribu 
tion device 11 further display the map such as the scale as 
mentioned above. It is appropriate that a signal for specify 
ing such a map range be superposed on the aforementioned 
request signal and be transmitted from the cellular phone 
52a to the traf?c information distribution device 11. 

In step 403, the tra?ic information distribution device 11 
extracts only requested pieces of tra?ic information (tra?ic 
jam information on a region that has been requested) from 
pieces of tra?ic information supplied from the tra?ic infor 
mation center 10 in response to the aforementioned request 
signal. Further in step 403, the traf?c information distribu 
tion device 11 may determine Whether the region corre 
sponding to the request is included in the map range. In such 
a case, if the region corresponding to the request is included 
in the map range, the operation proceeds to step 404. If the 
region corresponding to the request is not included in the 
map range, the operation may proceed to step 405. 

In step 405, pieces of traf?c information on regions that 
are not included in the map range of the navigation device 
14a are deleted, and the operation proceeds to step 404. In 
this case, a signal indicating that information on part of a 
requested region has not been transmitted because the region 
is not included in the map range may be superposed on the 
synthesized data so as to draW the user’s attention. 

In step 404, pieces of tra?ic information that have either 
been extracted or been extracted and deleted are synthesized 












