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[57] ABSTRACT 

A traffic information display device including a current 
position detecting unit for detecting the current position of 
a vehicle in Which the traffic information display device is 
mounted, a road map storing unit for storing road map data, 
a map display control unit for displaying a road map image 
associated With an area in the vicinity of the current position 
of the vehicle on the screen of a display device on the basis 
of the current position from the current position detecting 
unit and road map data from the road map storing unit, a 
traffic information receiving unit for receiving traffic 
information, a traffic information display control unit for 
displaying traffic information from the traffic information 
receiving unit on the road map image displayed on the 
screen of the display device, and a traffic information display 
restricting unit for restricting a display of traffic information 
about a predetermined area of the on-screen road map image 
so as to emphasize traffic information about the remaining 
area of the on-screen map image including the current 
position of the vehicle other than the predetermined area. 

21 Claims, 18 Drawing Sheets 

OPERATIONAL INPUT UNIT 107 

IMAGE CONVERTING UNIT 106 

TRAFFIC INFORMATION 
DISPLAY RESTRICTING UNIT 

DISPLAY UNIT 

1(S)1 TRAFFIC INFORMATION N109 

TRAFFIC INFORMATION 
QUIET DISPLAY UNIT 1135 

RECEIVING UNIT _> TRAFFIC INFORMATION 
DISPLAY RESTRICTED AREA ~11‘) 

INDICATING UNIT 

ROAD MAP DATA 
READING UNIT 

VEHICLE LOCATION 5 

103 TRAFFIC INFORMATION 
1 DISPLAY RESTRICTED AREA ~1l1 

SETTING UNIT 

DETECTING UNIT TRAFFIC INFORMATION 
DISPLAY RESTRICTED AREA ~ll2 S 

CONTROL UNIT 102 

ROAD MAP DATA 
STORING UNIT 

TRAFFIC INFORMATION 
DISPLAY RESTRICTED AREA ~113 
CONTROL SWITCI-HNG UNIT 





U.S. Patent Jun. 1,1999 Sheet 2 of 18 5,908,464 

2N , PDQZH A<ZOHH<MMEO MOL MWQAOMPZOU mFOEm-M EwEmE diwwmu @505 w 2 

m8) 295% 
55200 2155 

SN) 25 2? Eu Q82 55% cu .EZD AOMHZOU 
NEE 

momzmm ammmw SEN momzmm ozwz?m 8% mmzmomm $6 SEN zmzmomm 202% #6: SEN mE/Eomm 88w 
zoo/Em m><>> 99E 

mmzmomm SSN 
xmq?ioz E 

297% SEN 



U.S. Patent Jun. 1,1999 Sheet 3 of 18 5,908,464 

F|G.3 

ST301 

RECEIVING UNIT HAS RECEIVED NO 
TRAFFIC INFORMATION? 

ST302 
RESTRICT DISPLAY OF NO 
TRAFFIC INFORMATION '1 

USER SETS 
TRAFFIC INFORMATION 
DISPLAY RESTRICTED 

AREA ? 

Yes 
TRAFFIC INFO 
DISPLAY DEVICE SETS , 

TRAFFIC INFORMATION DISPLAY 

DISPLAY DEVICE SEI‘S 
C INFORMATION DISPLAY 

SET TRAFFIC INFORMATION 
DISPLAY RESTRICTED AREA 

DISPLAY BOUNDING LINE 
SHOWING TRAFFIC INFORMATION 

DISPLAY RESTRICTED AREA ST312 
ST309 v / 

DISPLAY 
OF TRAFFIC INFORMATION ALL TRAFFIC INFORMATION 

ABOUT TRAFFIC INFORMATION RECEIvED 
DISPLAY RESTRICTED AREA UIEI‘? 

OR DISABLE THE DISPLA I ST311 
' / 

DISABLE DISPLAY OF 
ST310 TRAFFIC INFORMATION 
/ ABOUT TRAFFIC INFORMATION 

MAKE DISPLAY OF TRAFFIC INFORMATION DISPLAY RESTRICTED AREA 
ABOUT TRAFFIC INFORMATION —--—L F‘ 

DISPLAY RESTRICTED AREA QUIET 
v v 

4 



U.S. Patent Jun. 1,1999 Sheet 4 of 18 5,908,464 

FIG.4 

FIG.5 



U.S. Patent Jun. 1,1999 Sheet 5 of 18 5,908,464 

FIG.6 

FIG.7 



U.S. Patent Jun. 1,1999 Sheet 6 of 18 5,908,464 

FIG.8 

FIG.9 

L92 J91 

L91 

P91 

M91 

192 

P92 L93 



U.S. Patent Jun. 1,1999 Sheet 7 of 18 5,908,464 

FIG.10 



U.S. Patent Jun. 1,1999 Sheet 8 of 18 5,908,464 

FIG.12 

FlG.13 

Q 

""" " ‘ c131 

J13 " “c132 
1131 . "'Hm H131 

L132 M131 

L134 L131 





U.S. Patent Jun. 1, 1999 Sheet 10 of 18 5,908,464 

N. ZmEMUm MCQJmmHQ 

3% 

com Fm 

QmZmUmM 
/ 

momrwm 

m0 MODE EUEm 

wow Fwm f 

momwwm 

3% 

@ ZOEEEMOmZH Uinzmh m0 

mom ram 

2.0m 

Swim 

o2 



U.S. Patent Jun. 1,1999 Sheet 11 of 18 5,908,464 

FlG.1 6 

H161 

SWITCH 
BUTTON 

F|G.1 7 

/J172 
M171 

I171 

L171‘ 

smwgwz 





U.S. Patent Jun. 1, 1999 Sheet 13 of 18 5,908,464 

FIG.19 

ST1901 
No 

ST1902 
DISPLAY MULTIPLE N0 
IMAGES 0N SQIEEN'I 

Ye 

ST1903\ 
DISPLAY IMAGE 0N FIRST 
SUBDIVISION 0F SCREEN 

ST1904 
\ v 

WPLAY IMAGE ON SECOND 
. SUBDIVISION 0I= SCREEN 

ST 1905 
RESTRICT DISPLAY 

OF TRAFFIC INFORVIA No . 'I‘ION 

FOR IMAGE 0N FIRST SUBDIVISION 

OF SCRV 
ST1906 < '- ST1907 

\ \ 
DISPLAY ONLY TRAFFIC INFORMATION DISPLAY ONLY TRAFFIC INFORMATION 

lINFO WATION ABOUT 'I‘RAFFIC INFORMATION 
RICI J AREA DISPLAY UNRESTRICI'ED AREA 

ON FIRST SUBDIVISION OF SCREEN ON SECOND SUBDIVISION‘ OF SCREEN 

ST1908 
- \ 

ST1909 
\ 

DISPLAY ALL TRAFFIC NFORMA'I'ION DISPLAY ALL 'I'RAFFIC INFORMATION 
. ABOUT ON—SCREEN MAP ABOUT ON-SCREEN MAP 

ON SECOND SUBDIVISION OF SCREEN ‘ ON FIRST, SUBDIVISION OF SCREEN 

ST191O 
WITCH MODE OF SECOND 
SUBDIVISION OF SCREEN? 

ST1911 
SWITCH MODE OF FIRST 
SUBDIVISION OF SCREEN? 

‘ Yes 



U.S. Patent Jun. 1, 1999 Sheet 14 0118 5,908,464 

F|Gi20 

H201 L202 1204 

H202 L203 C201 L205 

M201 M202 

1201 L201 1202 L204 

SWI'ICH S201“ G202 G201 BUTTON 

F|G.21 

/m2 H.211 
L212 L215 L213 

L211 M212 c211 

M211 J213\ 

J211 

H212 L214 

SWITCH 
S211~» BUTTON 

G211 G212 







U.S. Patent Jun. 1, 1999 Sheet 17 of 18 5,908,464 

FIG.25 

L25 1 I251 

I253 

I254 

~L254 

L252 





5,908,464 
1 

TRAFFIC INFORMATION DISPLAY DEVICE 
METHOD OF DISPLAYING TRAFFIC 

INFORMATION AND MEDIUM ON WHICH 
DISPLAY CONTROL PROGRAM FOR USE 
IN TRAFFIC INFORMATION DISPLAY 

DEVICE IS RECORDED 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a traffic information 

display device for displaying traffic information delivered 
thereto on a map image displayed on the display screen 
thereof, a method of displaying traffic information delivered 
thereto, and a recording medium on Which a display control 
program for use in the traffic information display device is 
recorded. 

2. Description of the Prior Art 
In general, When a vehicle is moving in a Well-traf?cked 

area or an area including a number of roads, a vehicle 
navigation device carried in the vehicle receives a large 
amount of traffic information. Therefore, When all the traffic 
information delivered to the vehicle navigation device is 
displayed on the screen thereof, the amount of on-screen 
information is too large for the user to easily recogniZe the 
traffic information displayed on the screen of vehicle navi 
gation device. Particularly, since most roads in a Well 
traf?cked area such as a midtoWn area are congested or 

dense, a large amount of traffic jam information displayed on 
the traffic information display device makes the visibility of 
the display screen Worse. When a number of display marks 
such as red lines each shoWing a congested area of each road 
are displayed on the screen, they make it more difficult for 
the user to easily recogniZe all the on-screen information. 

A vehicle navigation device as disclosed in Japanese 
Patent Application Laying Open (KOKAI) No. 8-63094 
intended to solve the above problem is knoWn. Referring 
noW to FIG. 26, there is illustrated a block diagram shoWing 
the structure of the prior art vehicle navigation device. In 
FIG. 26, reference numeral 1 denotes a bearing sensor for 
measuring the direction in Which the vehicle is headed, 2 
denotes a speed sensor for measuring the speed of the 
vehicle to furnish a signal With pulses the number of Which 
is determined by the vehicle speed, and 3 denotes a map 
storage memory for storing road map data including inter 
section netWork data. 

Furthermore, reference numeral 4 denotes a central pro 
cessing unit (CPU) Which receives information about the 
vehicle from the bearing sensor 1, speed sensor 2, and so on, 
and then performs various types of operations on the infor 
mation about the vehicle and display control processing, 5 
denotes a ROM for storing a control program and the like 
Which are eXecuted by the CPU 4, and 6 denotes a RAM for 
storing operation results from the CPU 4. 

In addition, reference numeral 7 denotes a VRAM for 
storing image data generated by the CPU 4, 8 denotes a 
display such as a cathode-ray tube display or a liquid crystal 
display, on the screen of Which display data such as map 
information and traffic jam information are displayed, 9 
denotes a console panel through Which the user can select 
information to be displayed on the screen of the display 8, 
10 denotes a global positioning system (GPS) receiver 
Which receives radio Waves from GPS satellites to detect the 
position of the vehicle, and 11 denotes a traffic information 
receiver Which receives various types of road traffic infor 
mation such as traffic jam information transmitted thereto 
through a beacon or an FM multipleX broadcasting. 

10 

15 

25 

35 

45 

55 

65 

2 
Furthermore, reference numeral 12 denotes an interface 

circuit Which can transmit a signal among the bearing sensor 
1, speed sensor 2, map storage memory 3, CPU 4, ROM 5, 
RAM 6, VRAM 7, display 8, console panel 9, GPS receiver 
10, and traffic information receiver 11. 

In operation, the CPU 4 detects the current position of the 
vehicle by means of the GPS receiver 10 ?rst, and then reads 
road map data about an area in the vicinity of the current 
position from the map storage memory 3. When the vehicle 
navigation device receives traffic information, the CPU 4 
computes the mean value of the eXtent of traffic congestion 
in all links to be displayed on the display 8, and after that 
computes the number of the links to be displayed on the 
display 8. 
When the number of the links is equal to or larger than a 

threshold value A and the mean value of the eXtent of traffic 
congestion is larger than a threshold value B, the vehicle 
navigation device displays all congested links on the screen 
of the display 8 With a thick line having a predetermined 
color. On the other hand, When the number of the links is 
equal to or larger than the threshold value A and the mean 
value of the eXtent of traffic congestion is smaller than the 
threshold value B, the vehicle navigation device displays all 
links not congested on the screen of the display 8 With the 
thick line having the predetermined color. 

Thus, the prior art traffic information display device is 
adapted to reduce the difficulty in recogniZing traf?c infor 
mation on the display screen by emphasiZing the display of 
the on-screen congested links When it determines that the 
mean eXtent of traffic congestion eXceeds the predetermined 
threshold value. 

While the prior art traffic information display device can 
emphasiZe the display of all congested roads on the screen 
thereof or vary the number of roads displayed on the screen 
thereof to reduce the difficulty in recogniZing the Whole of 
the display screen, the prior art traffic information display 
device suffers from the disadvantage that the user cannot 
recogniZe needed information because it does not make a 
distinction betWeen information necessary for the user and 
information unnecessary for the user. 

For eXample, since the traffic information display device 
emphasiZes the display of all congested on-screen roads 
When it receives a large amount of traffic jam information, 
there may be a case Where the user cannot recogniZe needed 
traffic jam information about an area in the vicinity of the 
vehicle and the vicinity of a path through Which the vehicle 
is scheduled to move. On the other hand, the variation of the 
number of on-screen roads may cause the disappearance of 
needed road information from the display screen. 

SUMMARY OF THE INVENTION 

The present invention is made in order to overcome the 
above problem. It is therefore an object of the present 
invention is to provide a traffic information display device, 
a method of displaying traffic information, and a medium on 
Which a program for use in traffic information display 
devices for controlling a display of traffic information, 
Which make it possible for the user to efficiently recogniZe 
needed information such as traffic jam information or infor 
mation about roads. 

In accordance With the present invention, there is pro 
vided a traffic information display device comprising a 
current position detecting unit for detecting a current posi 
tion of a vehicle in Which the traffic information display 
device is mounted, a road map storing unit for storing road 
map data, a map display control unit for displaying a road 
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