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(57) ABSTRACT 
In a navigation apparatus for displaying POI (Point of 
Interest) icons at places on a map Where points of interest are 
located, a map image depicting section (1) generates a map 
image using a single unit of map information and Writes the 
generated map image into a video RAM, (2) then generates 
POI icon images and overlays the generated POI icon 
images on the map image for each map segment in a preset 
order When a total number of POI icons included in the 
segment is smaller than a preset number, such segments 
being obtained by dividing the unit of map information into 
n segments (Where n is an integer equal to or greater than 2), 
or generates POI icon images and overlays the generated 
POI icon images on the map image for the segment in order 
of icon type having a larger number of POI icons When the 
total number of POI icons included in the segment is larger 
than the preset number. A map reading control section 
extracts an image from the video RAM Which is as large as 
a single screen and Which corresponds to a vehicle position 
and displays the POI icons together With the map on a 
display screen. 
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METHOD OF DISPLAYING POI ICONS FOR 
NAVIGATION APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method of dis 
playing POI (Point of Interest) icons for a navigation appa 
ratus Which displays POI icons at places on a map Where 
points of interest are located. More particularly, the inven 
tion is directed to a method of displaying POI icons Which 
prevents a POI icon or icons belonging to one POI icon type 
and appearing in a small number on a map of interest from 
being hidden behind POI icons belonging to another POI 
icon type and appearing in a larger number, by depicting the 
former POI icons after the latter POI icons have been 
depicted. 
[0002] A conventional vehicle navigation apparatus reads 
map data for the area around Where a vehicle is traveling 
from a map storage medium such as a CD-ROM or a DVD 

by detecting the position of the vehicle, and displays a map 
surrounding the detected vehicle position based on the read 
map data. Further, the vehicle navigation apparatus searches 
a guidance route and depicts the searched route on the map, 
and also superimposes a vehicle position mark on the 
present vehicle position Which is displayed on the map. As 
the vehicle moves from its present position, the map is 
scrolled With the vehicle position mark ?xed at a predeter 
mined position on the display screen, and thus a driver can 
constantly check at a glance a detailed map as Well as a 
guidance route in the area Where the vehicle is currently 
traveling. 
[0003] Such a conventional navigation apparatus includes 
a function of displaying an icon or icons belonging to each 
of three types of points of interest (POI icons) at places on 
a map Where these three types of points of interest are 
located. These three types of points of interest are selected 
from points of interest such as an ATM (Automatic Teller 
Machine), a bank, a gas station, a restaurant, a hotel and a 
parking lot. This function helps the driver ?nd desired points 
of interest on the map easily. HoWever, for example, in an 
area having many restaurants, restaurant icons may conceal 
behind them a POI icon or icons other than the restaurant 
icons in some cases, While in an area Where there are many 
hotels, a large number of hotel icons may hide behind them 
some POI icons other than the hotel icons. Similarly, in a 
business quarter Where there are many banks, POI icons 
other than bank icons may not be seen if concealed by the 
bank icons. 

[0004] FIG. 9 shoWs an example in Which ATM icons, 
restaurant icons, and gas station icons are depicted in the 
stated order. In the upper left of the screen, an ATM icon is 
hidden behind a number of restaurant icons, and in the loWer 
right, a restaurant icon is concealed behind a gas station 
1con. 

SUMMARY OF THE INVENTION 

[0005] Therefore, an object of the present invention is to 
prevent an icon or icons belonging to an icon type Which 
appear on a map in a smaller number from disappearing 
behind icons belonging to another icon type Which appear on 
the map in a larger number. 

[0006] According to the present invention, the above 
object can be achieved by a method of displaying POI (Point 
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of Interest) icons for a navigation apparatus Which displays 
POI icons at places on a map Where points of interest are 
located, Which method comprises: generating POI icon 
images and overlaying the generated POI icon images in a 
memory in order of icon type having a larger number of POI 
icons; and extracting from the memory an image Which is as 
large as a single screen and Which corresponds to the vehicle 
position and displaying such image. 

[0007] Further, according to the present invention, the 
above object is achieved by a method of displaying POI 
icons by Which POI icons are displayed at places on a map 
Where points of interest are located, Which method com 
prises: (1) generating a map image using a single unit of map 
information and Writing the generated map image into a 
video RAM; (2) generating POI icon images and overlaying 
the generated POI icon images on the map image in a preset 
order When the total number of POI icons included in the 
unit of map information is smaller than a preset number; (3) 
generating POI icon images and overlaying the generated 
POI icon images on the map image in order of icon type 
having a larger number of POI icons included in the unit of 
map information When the total number of POI icons 
included in the unit of map information is larger than the 
preset number; and (4) extracting an image from the video 
RAM Which is as large as a single screen and Which 
corresponds to the vehicle position and displaying such 
image. 

[0008] Still further, according to the present invention, the 
above object can be achieved by a method of displaying POI 
icons by Which POI icons are displayed at places on a map 
Where points of interest are located, Which method com 
prises: (1) generating a map image using a single unit of map 
information and Writing the generated map image into a 
video RAM; (2) dividing the single unit of map information 
into n segments (Where n is an integer equal to or greater 
than 2), generating POI icon images for each segment in 
order of icon type having a larger number of POI icons, and 
overlaying the generated POI icon images on the map 
image; and (3) extracting an image from the video RAM 
Which is as large as a single screen and Which corresponds 
to the vehicle position and displaying such image. 

[0009] Still further, according to the present invention, the 
above object can be achieved by a method of displaying POI 
icons by Which POI icons are displayed at places on a map 
Where points of interest are located, Which method com 
prises: (1) generating a map image using a single unit of map 
information and Writing the generated map image into a 
video RAM; (2) generating POI icon images and overlaying 
the generated POI icon images on the map image for a map 
segment in a preset order When the total number of POI 
icons included in the segment is smaller than a preset 
number, the segment being obtained by dividing the single 
unit of map information into n segments (Where n is an 
integer equal to or greater than 2); (3) generating POI icon 
images and overlaying the generated POI icon images on the 
map image in order of icon type having a larger number of 
POI icons included in the segment When the total number of 
POI icons included in the segment is larger than the preset 
number; and (4) extracting an image from the video RAM 
Which is as large as a single screen and Which corresponds 
to a vehicle position and displaying such image. 
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[0010] Other features and advantages of the present inven 
tion Will be apparent from the following description taken in 
conjunction With the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a diagram shoWing the construction of a 
navigation apparatus Which utiliZes a method according to 
the present invention; 

[0012] FIGS. 2A and 2B are diagrams each illustrating 
POI icon layer information; 

[0013] FIGS. 3A to 3H are a series of diagrams illustrat 
ing an order of storing images into a video RAM; 

[0014] FIG. 4 is a ?oWchart shoWing a ?rst procedure for 
generating POI icon images according to the present inven 
tion; 

[0015] FIG. 5 is a diagram shoWing an eXample in Which 
POI icons are depicted according to the procedure of FIG. 
4; 
[0016] FIG. 6 is a ?oWchart shoWing a second procedure 
for generating POI icon images according to the present 
invention; 

[0017] FIG. 7 is a diagram shoWing an exemplary division 
of a map unit; 

[0018] FIG. 8 is a diagram shoWing an eXample in Which 
POI icons are depicted according to the procedure of FIG. 
6; and 

[0019] FIG. 9 is a diagram shoWing an eXample in Which 
POI icons are depicted in the order of ATM, restaurant, and 
gas station icons. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

(A) Construction of navigation apparatus 

[0020] FIG. 1 shoWs the general construction of a navi 
gation apparatus Which utiliZes a method according to the 
present invention. A map information storage medium 11, 
such as a CD-ROM or a DVD, stores map data. Asingle unit 
(draWing) of a map is divided into appropriate longitudinal 
and latitudinal Widths in accordance With a scale ratio. The 
map information includes (1) road layer information used 
for guidance route searching, map matching or the like, (2) 
background layer information for displaying an object on the 
map, (3) character layer information for displaying charac 
ters such as the name of a city, toWn or village, and (4) POI 
(Point of Interest) icon layer information for displaying a 
POI icon at a place Where a POI is located. The medium 11 
holds POI icon data shoWn in FIG. 2A for each type of POI 
icon layer information. 

[0021] POI icon data includes: 

[0022] (1) POI positions in terms of longitude and 
latitude coordinates in degrees (the position Where a 
POI icon is displayed), 

[0023] (2) codes (POI icon codes) for specifying 
types of POI icons (restaurants, hotels, banks, etc.), 

[0024] (3) names of adjacent streets, 
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[0025] (4) link-forming nodes for road links Where 
points of interests are present, and 

[0026] (5) POI names. 

[0027] In the eXample shoWn in FIG. 2A and 2B, a POI 
icon 50 is displayed at a position (X1, yl) along BCD AVE. 
Where ***ATM is located, a POI icon 51 is displayed at a 
position (Xi, yi) along ABC AVE. Where BBB restaurant is 
located, and a POI icon 52 is displayed at a position (Xn, yn) 
along CDE AVE. Where *** gas station is located on the map, 
as depicted in FIG. 2B. 

[0028] Returning to FIG. 1, a navigation display unit 
(e.g., LCD) 12 displays a map image, POI icons, a vehicle 
position mark, a guidance route searched through optimal 
route searching, and the like according to the present vehicle 
position. A vehicle position detecting section 13 calculates 
the present vehicle position (latitude, longitude) using a 
direction sensor (not shoWn) such as a vibration gyro for 
detecting a direction in Which the vehicle is traveling, a 
distance sensor for generating a single pulse at every pre 
determined mileage, and a GPS receiver for measuring the 
absolute position of the vehicle in response to an electric 
Wave from GPS satellites. A remote control 14 is used to 
select a menu from various menu lists displayed on a screen 

and to scroll the map thereon. A navigation control unit 15 
guides the vehicle to a destination by depicting a map image 
of the area around the present vehicle position, POI icons, 
the vehicle position mark, and the guidance route image 
based on the map data. 

[0029] In the navigation control unit 15, a remote control 
controlling section 15a provides instructions to various 
sections in response to a signal corresponding to a remote 
control operation. A map image depicting section 15b reads 
map data for the area around the present vehicle position 
from the map storage medium 11, and generates a map 
image, POI icons and the like in the form of a bitmap image 
based on the read map data. The map data read by the section 
15b covers an area Wider than the maXimum displayable 
screen range (for eXample, map data as large as nine 
screens). A guidance route depicting section 15c generates a 
guidance route image based on guidance route data obtained 
through a guidance route searching process. The guidance 
route data covers a route betWeen a starting point and a 
destination. A video RAM 15d stores images, such as map 
images, POI icons, guidance route images, and vehicle 
position mark images. In order to have the video RAM 15d 
contain the appropriate image to be displayed on the screen, 
the map image depicting section 15b keeps updating the 
video RAM 15d as the vehicle travels. Further, the guidance 
route depicting section 15c generates guidance route images 
as the vehicle travels and stores the generated images into 
the video RAM 15d. 

[0030] Amap extracting section 156 eXtracts a map image 
as large as a single full screen from the video RAM 15d in 
a manner such that the present vehicle position coincides 
With a predetermined point (e.g., the center) on a display 
screen. The extraction position is instructed by the map 
image depicting section 15b. A vehicle position mark gen 
erating section 15f displays a vehicle position mark at the 
center of the display screen. A guidance route searching 
section 15g calculates a guidance route betWeen the present 
vehicle position and a destination based on the route layer 
information included in the map data When the driver inputs 
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the destination in a route guidance mode. A guidance route 
storage section 15h stores a link string constituting the 
guidance route betWeen the present vehicle position and the 
destination. 

[0031] FIGS. 3A to 3H illustrate an order of storing 
images into the video RAM 15d. First, the map image 
depicting section 15b reads from the map storage medium 11 
map information for the area around Where the vehicle is 
currently located, generates base polygons (city boundaries) 
and Writes such polygons into the video RAM 15d (FIG. 
3A). Then, the section 15b generates feature polygons (FIG. 
3B) such as parks, malls, rivers, etc. and Writes them over 
the base polygons in the video RAM 15d. Thereafter, the 
section 15b similarly generates city names (FIG. 3C), road 
netWork and street names (FIG. 3D), POI icons (FIG. 3E), 
guidance route (FIG. 3F), route numbers (FIG. 3G), vehicle 
position mark and guidance/map information overlay (FIG. 
3H) in the stated order, and Writes them over the existing 
polygons in the video RAM 15d. In FIG. 3E, POI icons such 
as restaurant, gas station, and ATM icons are displayed. 

(B) First process for generating POI icon images 

[0032] FIG. 4 shoWs a ?rst process or routine to be 
executed to generate POI icon images, and FIG. 5 shoWs an 
example in Which POI icons are displayed according to this 
process. 

[0033] Using the POI icon layer information (see FIG. 
2A) included in a single unit (draWing) of map information, 
the routine calculates the total number of points of interest 
(the total number of POI icons) NT present in an area 
corresponding to such unit (Step 101). Next, the total 
number of POI ions NT is compared With a preset number NS 
(Step 102). If NT<NS and thus the number of POI icons 
included in the single unit of map information is small, the 
routine generates POI icon images in a preset order, and 
overlays the generated icon images on the map image in the 
video RAM 15d (Step 103). For example, if the number of 
POI icons is small, the routine, deeming that a POI icon 
Would not be concealed behind other POI icons, generates 
POI icon images and overlays them in the video RAM in an 
order speci?ed by the POI icon layer information of FIG. 
2A. Note that one may previously specify an order of icon 
type in Which POI icon images are generated (e.g., ATM—> 
restaurant—>gas station) and generate the POI icon images 
and overlay them in the video RAM 15d in such an order. 
After the POI icon images have been generated in this Way, 
the video images are read from the video RAM 15d and 
displayed on the display screen (Step 104). 

[0034] On the other hand, if NT>NS in Step 102, the 
routine generates POI icon images in order of icon type 
having a larger number of icons appearing on the map of 
interest. That is, using the POI icon layer information (see 
FIG. 2A), the number of POI icons is calculated for each 
type (Step 105), and a higher level of priority is given to an 
icon type having a smaller number of icons appearing on the 
map (Step 106). Then, the routine calculates POI icon data 
for each icon type Which is given the loWest level of priority 
in sequence for all the icon types based on the POI icon layer 
information (FIG. 2A), and generates POI icon images and 
overlays them in the video RAM 15d (Step 107). 

[0035] Then, a decision is made as to Whether or not POI 
icon images have been generated for all levels of priority 
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(Step 108). If not, the routine generates the POI icon images 
of Step 107, and When the POI icon images have been 
generated for all levels of priority, the video images are read 
from the video RAM 15d and displayed on the display 
screen (Step 104). FIG. 5 shoWs an exemplary display, in 
Which the POI icon images are generated and displayed in 
the order of icon type having a larger number of POI icons: 
restaurantQgas station—>ATM. Since the POI icon images 
are generated and displayed in the order of icon type having 
a larger number of POI icons as described above, no POI 
icon or icons belonging to a POI icon type Which appear in 
a smaller number on a map of interest are likely to be hidden 
behind POI icons belonging to other POI icon types Which 
appear in larger numbers. 

[0036] In the above process, When the total number of POI 
icons included in the single unit of map information is 
greater than the preset number, POI icon images are gener 
ated and displayed in the order of icon type having a larger 
number of POI icons appearing on the map of interest. 
HoWever, one may omit Steps 101 to 103, and simply 
generate and display POI icon images in the order of icon 
type having a larger number of POI icons, independently of 
the total number of POI icons. 

[0037] Further, although a case Where the process is 
performed on the basis of a single unit of map information 
has been described above, the invention is not limited 
thereto, and thus the process may be performed on other 
bases. 

(C) Second process for generating POI icon images 

[0038] In the ?rst process, the order of icon type in Which 
POI icon images are generated is determined on the basis of 
a single unit of map information. For this reason, in some 
cases When there is a POI icon type Which has a small 
number of icon images over the entire unit but Whose icon 
images cluster together at one place, an icon or icons 
belonging to other POI icon types may be hidden behind 
icons belonging to such a special minority POI icon type. 
For example, in the loWer right of FIG. 5, a restaurant icon 
is concealed behind one of the gas station icons, possibly 
causing the driver to miss a restaurant. The second process 
ing technique is intended to solve this problem. 

[0039] FIG. 6 shoWs the second process or routine to be 
executed to generate POI icon images according to the 
present invention. FIG. 7 shoWs an exemplary division of a 
map unit. FIG. 8 shoWs an example in Which POI icons are 
depicted according to the process of FIG. 6. 

[0040] Asingle unit of map area is divided into n segments 
(Where n is an integer equal to or greater than 2). For 
example, it is divided into four segments as shoWn in FIG. 
7 (Step 201), and the total number of POI icons NTi(i=1 to 
4) is calculated for each segment by referring to the POI icon 
layer information (FIG. 2A) (Step 202). Then, a decision is 
made as to Whether or not the number of POI icons NT1 is 
greater than a preset number NSO (Step 203). 

[0041] If NTlsNso, then the routine generates POI icon 
images for a ?rst segment in a preset order, and overlays the 
generated POI icon images on a map image in the video 
RAM 15d (Step 204). For example, When the number of POI 
icons in a segment is small, there likely Will never be a case 
Where a POI icon belonging to one icon type Would disap 
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pear behind one or more POI icons belonging to another icon 
type. Thus, the routine generates POI icon images and 
overlays them in the video RAM 15d in a preset order of 
icon type (e.g., in the order of ATMQrestaurantQgas sta 
tion). Thereafter, a decision is made as to Whether or not the 
POI icon images have been generated for all the segments 
(Step 205), and if not, the routine repeats Step 203 and steps 
subsequent thereto. 

[0042] In Step 203, if NTi>NSO in segment i, the routine 
refers to the POI icon layer information (FIG. 2A) to 
calculate the number of POI icons for each icon type in 
segment i, and gives a higher level of priority to an icon type 
having a smaller number of POI icons appearing in that 
segment (Step 206). Then, the routine obtains POI icon 
information about an icon type Which is given the loWest 
level of priority in sequence for all the icon types based on 
the above layer information, and generates POI icon images 
and overlays them in the video RAM 15d (Step 207). That 
is, the POI icon images are generated and superimposed in 
the video RAM 15d in order of icon type Which is given a 
loWer level of priority for all the icon types. 

[0043] When all the POI icon images have been generated 
for segment i, a decision is made as to Whether or not the POI 
icon images have been generated for all the segments (Step 
205). If not, the routine repeats Step 203 and steps subse 
quent thereto. If the POI icon images have been generated 
for all the segments, video images are read from the video 
RAM 15d and displayed on the display screen (Step 208). 

[0044] FIG. 8 shoWs an exemplary display, in Which POI 
icon images are generated and displayed in the order of icon 
type having a larger number of POI icons in the ?rst and 
fourth segments. This technique prevents a POI icon belong 
ing to an icon type Which appears in a smaller number from 
being concealed behind one or more POI icons belonging to 
another icon type Which appear in a larger number Within a 
segment. The second processing technique, unlike the ?rst 
one, provides the advantage of displaying a POI icon 
belonging to one icon type Which appears in a smaller 
number (the restaurant icon) even in the fourth segment. 

[0045] In the above process, POI icons are generated and 
displayed in the order of icon type having a larger number 
of POI icons When the total number of POI icons appearing 
in each segment is greater than a preset number. HoWever, 
one may omit Steps 202 to 204, and simply generate and 
display POI icon images Within a segment in the order of 
icon type having a larger number of POI icons, indepen 
dently of the total number of POI icons. 

[0046] According to the present invention, POI icon 
images are generated and displayed in the order of icon type 
having a larger number of POI icons appearing on a map. 
This prevents a POI icon belonging to an icon type appear 
ing in a smaller number from being hidden behind one or 
more POI icons belonging to another icon type appearing in 
a larger number on the map. 

[0047] Further, according to the present invention, the 
map can be divided into segments, and POI icon images are 
generated and displayed for each segment in the order of 
icon type having a larger number of POI icons appearing in 
the segment. Therefore, even When there is a POI icon type 
Which has a small number of icon images over the entire 
map unit but Whose icon images cluster together at one 
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place, an icon or icons belonging to another POI icon type 
Will not be hidden behind the icon images of such a special 
minority POI icon type. 

[0048] Further, according to the present invention, if the 
number of POI icons belonging to a POI icon type having a 
smaller number of icons Within a map unit exceeds a 
predetermined threshold (for example, 10), then a decision 
can be made to select a part (such as 20%) of the POI icons 
of this type to receive a higher level of priority, While the 
remainder of the POI icons of this type keeps the predeter 
mined priority for the type. This sampling factor ensures that 
the POI icons of other types are not exceedingly hidden 
behind the POI icons of the type having a smaller number 
Within a map unit having a high density of POI icons. In this 
embodiment, the above process can be repeated for each POI 
icon type, so that an appropriate ratio of the number of POI 
icons for each icon type in a map unit can be maintained. 
Also, the percentage of the sampling may be adjusted (for 
example, 2% to 30%) based on the total number of POI icons 
in the map unit. 

[0049] As many Widely different embodiments of the 
present invention can be made Without departing from the 
spirit and scope thereof, it is to be understood that the 
invention is not limited to the speci?c embodiments thereof 
except as de?ned in the appended claims. 

What is claimed is: 
1. A method of displaying POI (Point of Interest) icons on 

a display screen of a vehicle navigation apparatus Which 
displays POI icons at places on a map Where points of 
interest are located, comprising: 

generating POI icon images and overlaying said generated 
POI icon images in a memory in order of icon type 
having a larger number of POI icons; and 

extracting an image from said memory Which is as large 
as a single display screen and Which corresponds to a 
vehicle position and displaying said POI icons at places 
Where said points of interest are located on said map 
Which is displayed. 

2. A method of displaying POI (Point of Interest) icons on 
a display screen at places on a map Where points of interest 
are located, comprising: 

generating a map image using a single unit of map 
information and Writing said generated map image into 
a video RAM; 

generating POI icon images and overlaying said generated 
POI icon images on said map image in the video RAM 
in a preset order When a total number of POI icons 
included in said unit of map information is smaller than 
a preset number; 

generating POI icon images and overlaying said generated 
POI icon images on said map image in the video RAM 
in order of icon type having a larger number of POI 
icons included in said unit of map information When 
said total number of POI icons included in said unit of 
map information is larger than said preset number; and 

extracting an image from said video RAM Which is as 
large as a single display screen and Which corresponds 
to a vehicle position and displaying said POI icons on 
the display screen together With said map. 
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3. A method of displaying POI icons according to claim 
2, wherein said single unit of map information includes 
information about a map and POI icons in an area Which is 
to be displayed on a single display screen at a predetermined 
scale ratio. 

4. A method of displaying POI icons on a display screen 
by Which POI (Point of Interest) icons are displayed at 
places on a map Where points of interest are located, 
comprising: 

generating a map image using a single unit of map 
information and Writing said generated map image into 
a video RAM; 

dividing said single unit of map information into n 
segments (Where n is an integer equal to or greater than 
2), generating POI icon images for each segment in 
order of icon type having a larger number of POI icons, 
and overlaying said generated POI icon images on said 
map image in the video RAM; and 

extracting an image from said video RAM Which is as 
large as a single display screen and Which corresponds 
to a vehicle position and displaying said POI icons on 
the display screen together With said map. 

5. A method of displaying POI (Point of Interest) icons on 
a display screen by Which POI icons are displayed at places 
on a map Where points of interest are located, comprising: 

generating a map image using a single unit of map 
information and Writing said generated map image into 
a video RAM; 
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generating POI icon images and overlaying said generated 
POI icon images on said map image in the video RAM 
for each segment of the map unit in a preset order When 
a total number of POI icons included in the segment is 
smaller than a preset number, said segments being 
obtained by dividing said single unit of map informa 
tion into n segments (Where n is an integer equal to or 
greater than 2); 

generating POI icon images and overlaying said generated 
POI icon images on said map image in the video RAM 
in order of icon type having a larger number of POI 
icons included in the segment When said total number 
of POI icons included in the segment is larger than said 
preset number; and 

extracting an image from said video RAM Which is as 
large as a single display screen and Which corresponds 
to a vehicle position and displaying said POI icons on 
the display screen together With said map. 

6. A method of displaying POI icons according to claim 
5, Wherein said single unit of map information includes 
information about a map and POI icons in an area Which is 
to be displayed on a single display screen at a predetermined 
scale ratio. 


