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MAP SCROLLING METHOD AND 
APPARATUS FOR NAVIGATION SYSTEM 
FOR SELECTIVELY DISPLAYING CONS 

FIELD OF THE INVENTION 

0001. This invention relates to a display method and appa 
ratus for a navigation system, and more particularly, to a map 
scrolling method and apparatus that prevents from displaying 
certain icons while displaying other icons based on condi 
tions and settings of the navigation system, thereby showing 
only important information on the screen during a transition 
period of the map scrolling operation. 

BACKGROUND OF THE INVENTION 

0002. A navigation system performs travel guidance for 
enabling a user to easily and quickly reach the selected des 
tination. A typical example is a vehicle navigation system 
where a vehicle is provided with a navigation function to 
guide a user to a destination through a calculated route. Such 
a navigation system detects the position of the user's vehicle, 
and reads out map data pertaining to an area of the current 
user position from a data storage medium, for example, a 
CD-ROM (compact disc read-only memory), a DVD (digital 
Versatile disc), or a hard disc. Typically, the navigation system 
displays a map image on a monitor Screen while Superimpos 
ing thereon a mark representing the current location of the 
user. At an intersection, the navigation system notifies the 
user which direction to turn at the intersection. 
0003. Such a navigation system is designed so that the user 

is able to Scroll a map image to see other map image at a 
desired location and pin-point Such a desired location. For 
example, a user Scrolls the map image back and force to find 
a place Such as a favorite restaurant in the city he/she is now 
visiting. The map scrolling operation may be performed by 
pointing a cursor on the screen and operating directional keys 
formed on the panel, remote controller, or touch-screen of the 
navigation system. 
0004. The map image on the navigation screen includes 
various map elements as well as marks used to identify types 
and/or names of business, etc. FIG. 1A shows an example of 
map image where only roads are illustrated whereas FIG. 1B 
shows an example of map image which includes numerous 
marks in addition to the roads on a screen 11. Typically, those 
marks are POI (point of interest) icons which are basically 
classified into generic POI icons and brand name icons. 
0005. In displaying the POI icons, on a map image on the 
screen, the navigation system may have to sacrifice its per 
formance if the number of such POI icons to be displayed is 
too numerous. Moreover, too much icons on the map image 
on the Screen can simply confuse the driver by hiding roads, 
intersections and other information. As shown in FIG. 1B, a 
map image is covered by a large number of brand name icons 
75 and generic POI icons 73. 
0006 If a map image of a particular area having many 
generic POI icons 73 and brand name icons 75 is scrolled in 
a direction indicated by the cursor 18 as shown in FIG. 2A, too 
many icons are displayed, moved and overlapped as shown in 
FIG. 2B. This situation confuses the user because the map 
elements concerning more important information Such as 
images of roads, directions of roads, and intersections 
become invisible. In many cases, too many icons on the 
screen other than the map elements and specific icons are not 
essential for user. 
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0007 Further, since too many icons 73 and 75 are on the 
screen, the performance of the navigation system will be 
deteriorated. Such as decrease of speed in the map scrolling 
operation, incorrect or incomplete map images, etc. This is 
because a large portion of the computing power of the navi 
gation system must be used for displaying many icons while 
changing location of the map image. Accordingly, there is a 
need of new map scrolling method in which the navigation 
system selectively displays icons and map elements to assist 
the user in obtaining relevant information while achieving an 
optimum performance of the navigation system. 

SUMMARY OF THE INVENTION 

0008. It is, therefore, an object of the present invention to 
provide a map scrolling method and apparatus for a naviga 
tion system which is capable of selectively displaying icons 
based on conditions and settings of the navigation system, 
thereby showing only important information on the Screen 
during the map scrolling operation. 
0009. It is another object of the present invention to pro 
vide a map scrolling method and apparatus for a navigation 
system which is capable of selectively displaying icons based 
on conditions and settings of the navigation system, thereby 
reducing burdens and improving performance of the naviga 
tion system. 
0010. It is a further object of the present invention to 
provide a map scrolling method and apparatus for a naviga 
tion system which is capable of selectively displaying icons 
based on preset conditions or constantly renewed conditions 
indicated by information from a sensor or a remote service 
provider. 
0011. One aspect of the present invention is a method for 
scrolling map images for a navigation system. The method 
includes the steps of detecting activation of a map scrolling 
operation of the navigation system; checking whether there is 
any limit condition attached to icons or map elements as to 
remove them from the map image; Scrolling the map image 
toward a specified direction while removing the icons or map 
elements to which the limit condition is attached from the 
map image during a transition period of the map scrolling 
operation; and displaying all of the icons and map elements at 
a location on the map image where the map scrolling opera 
tion is completed. 
0012. The map scrolling method further includes a step of 
detecting whether the map scrolling operation is paused by 
checking a time length of each temporary stop of the map 
scrolling operation. In this pause process, the method further 
includes a step of reviving the icons or map elements that have 
been removed from the map image by representing the icons 
and map elements with marks of simple and same shape on 
the map image. Further in this pause process, the method 
further comprises a step of displaying a list of place names of 
the icons that are located proximate to a specified location on 
the map image, either that have been removed or not during 
the transition period of the map scrolling operation. 
0013. In the map scrolling method, the limit condition is 
attached to generic POI icons where each generic POI icon 
represents a category of point of interest (POI), and the step of 
scrolling the map image includes a step of removing the 
generic POI icons from the map image while continuously 
displaying brand name icons on the map image during the 
transition period of the map scrolling operation where each 
brand name icon represents a particular product, company or 
a service provider. Alternatively, the step of continuously 
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displaying brand name icons on the map image includes a step 
of continuously displaying the brand name icons of only 
within a selected category during the transition period of the 
map scrolling operation. 
0014. In the map scrolling method, the limit condition is 
attached to generic POI icons where each generic POI icon 
represents a category of point of interest (POI) and brand 
name icons where each brand name icon represents a particu 
lar product, company or a service provider both of the icons 
are outside of a selected category, and the step of scrolling the 
map image includes a step of removing the generic POI icons 
and the brand name icons to which the limit condition is 
attached from the map image while continuously displaying 
the generic POI icons and the brand name icons within the 
selected category during the transition period of the map 
scrolling operation. 
0015. In the map scrolling method, the limit condition is 
preset in the navigation system or constantly renewed based 
on current condition of the navigation system or a vehicle 
carrying the navigation system. The limit condition is con 
stantly renewed based on a signal from a vehicle sensor that 
shows current conditions of the vehicle or traffic incident 
information from a remote server that shows current traffic 
condition associated with user's travel. 
0016. Another aspect of the present invention is a map 
scrolling apparatus for a navigation system to selectively 
display icons based on conditions and settings of the naviga 
tion system. The map scrolling apparatus includes various 
means for implementing the operational steps incorporated in 
the map scrolling method described above. The map scrolling 
apparatus of the present invention enables to show only 
important information on the screen during the map scrolling 
operation. The map scrolling apparatus of the present inven 
tion also enables to improve the performance of the naviga 
tion system by reducing the burden of displaying all of the 
icons during the map scrolling operation. 
0017. According to the map scroll method and apparatus 
of the present invention, the navigation system selectively 
displays icons or other map elements when Scrolling the map 
image. Namely, the navigation system prohibits, during the 
transition stage of the map scrolling operation, certain icons 
or map elements from being displayed while allowing the 
other icons or map elements to be displayed based on prede 
termined or changing conditions and settings of the naviga 
tion system or vehicle. Rather than displaying all of the icons 
and map elements, since the navigation system displays only 
the selected icons and map elements, the map image is sim 
plified so that the user will not be distracted by unnecessary 
information or incorrect information on the map image. Fur 
ther, the computation power of the navigation system is not 
impaired because the number of icons on the screen involved 
in the map scrolling operation is reduced, which improves the 
performance of the navigation system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIGS. 1A and 1B are schematic diagrams showing 
example of map image on the navigation screen where FIG. 
1A shows a map image without generic POI icons and brand 
name icons and FIG. 1B shows a map image which includes 
a large number of generic POI icons and brand name icons. 
0019 FIGS. 2A and 2B are schematic diagrams showing 
how the generic POI icons and brand name icons are dis 
played during a map scrolling operation where FIG. 2A 
shows a situation where the navigation system starts scrolling 
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the map image in the direction shown by the cursor and FIG. 
2B shows a situation where many icons are overlapped during 
the transition period of the scroll operation. 
0020 FIGS. 3A-3E are schematic diagrams showing how 
the generic POI icons and brand name icons are displayed 
during the map scrolling operation of the present invention 
where FIG.3A shows a situation immediately before starting 
the map scroll operation, FIG. 3B shows a situation where 
generic POI icons are removed from the screen during the 
transition period of the map scroll operation, FIG. 3C shows 
a situation where the map scroll operation is paused so that the 
generic POI icons are recovered in a predetermined form, 
FIG. 3D shows an example of screen on which the navigation 
system displays the name and other information on the icons 
in an area pointed by the cursor shown in FIG. 3C, and FIG. 
3E shows a situation where the map scroll operation is com 
pleted so that all the generic POI icons are recovered in the 
original form. 
0021 FIG. 4 is a schematic diagram showing an example 
of Screen display of the navigation system under the present 
invention where the generic POI icons are removed from the 
map image and the brand name icons are shown during the 
map scrolling operation. 
0022 FIG. 5 is a schematic diagram showing an example 
of Screen display of the navigation system under the present 
invention where only the brand name icons of specified cat 
egory are shown while the other brand name icons and the 
generic POI icons are removed from the map image during 
the map scrolling operation. 
0023 FIG. 6 is a schematic diagram showing an example 
of Screen display of the navigation system under the present 
invention where only the icons, either generic POI icons or 
brand name icons, related to gas station are shown on the map 
image during the map scrolling operation. 
0024 FIG. 7 is a schematic diagram showing an example 
of Screen display of the navigation system under the present 
invention where only the traffic information icon are shown 
and all the other icons are removed from the map image 
during the map scrolling operation. 
0025 FIG. 8 is a flow chart showing an example of basic 
operational steps of the map scrolling method of the present 
invention for selectively displaying the icons and other ele 
ments on the map image based on conditions and settings of 
the navigation system or vehicle during the transition stage of 
the map scrolling operation. 
0026 FIG. 9 is a flow chart showing an example of opera 
tional steps of the map scrolling method of the invention 
where the generic POI icons are removed from the map image 
based on conditions and settings of the navigation system or 
vehicle during the transition stage of the map scrolling opera 
tion. 
0027 FIG. 10 is a schematic diagram showing an example 
of data tables or database incorporated in the map scrolling 
method and apparatus of the present invention, one of which 
stores the generic POI icons and the other stores the brand 
name icons. 
0028 FIG. 11 is a block diagram showing an example of 
functional structure of the map scrolling apparatus under the 
present invention for selectively displaying the icons during 
the map scrolling operation. 
0029 FIG. 12 is a functional block diagram showing an 
example of structure of a vehicle navigation system for imple 
menting the map scrolling method and apparatus of the 
present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0030. A map scrolling method and apparatus for a navi 
gation system of the present invention will be described in 
detail with reference to the accompanying drawings. The map 
scrolling method and apparatus of the present invention is 
designed to selectively displaying icons or other map ele 
ments when scrolling the map image. Namely, the map scroll 
ing method and apparatus of the present invention prohibits, 
during the transition stage of the map scrolling operation, 
certain icons or map elements from being displayed while 
allowing the other icons or map elements to be displayed 
based on predetermined or changing conditions and settings 
of the navigation system or vehicle. 
0031 Rather than displaying all of the icons and map 
elements, the navigation system displays only the selected 
icons and map elements during the map scrolling operation. 
Therefore, the map image is simplified so that the user will 
not be distracted by unnecessary information or incorrect 
information on the map image. Further, the computation 
power of the navigation system is not impaired because the 
number of icons on the screen involved in the map scrolling 
operation is reduced, which improves the performance of the 
navigation system. Although the description will be made 
mainly for a vehicle navigation system, the map scrolling 
method and apparatus of the present invention is applicable to 
other apparatuses having a navigation function, Such as a 
portable navigation system, personal computer, cellular 
phone, etc. 
0032. As noted above with reference to FIGS. 1A-1B and 
2A-2B, numerous numbers of icons will be displayed on the 
map image of the navigation screen when, for example, the 
user is in a downtown area of a city. Such icons can be 
overcrowded on the map image Such that important informa 
tion Such as road and intersection information may be buried 
or hidden. Especially, when the map image is scrolled. Such 
numerous icons may further complicate the images on the 
screen and further confuse the user since afterimages of the 
icons may also be displayed during the transition period of 
map scrolling operation. 
0033 FIGS. 3A-3E are schematic diagrams showing how 
generic POI icons and brand name icons are displayed during 
the map scrolling operation of the present invention. Generic 
POI icons are icons that represent type or category of busi 
ness, such as restaurants, banks, gas stations, etc. Brand name 
icons are icons representing particular products, companies 
or service providers, by Such as company logos, marks, etc., 
which are typically readily recognizable by users by their 
unique shapes, colors, characters, through long use and pro 
motion of Such brand name icons by the companies, etc. A 
large number of such generic POI icons and brand name icons 
will be displayed on the map image for a condensed area Such 
as a city downtown, commercial area, complex buildings, etc. 
0034 FIG. 3A shows an example of map image of the 
navigation system which is in a situation immediately before 
starting the map scroll operation. Similar to the example of 
FIGS. 2A and 2B, this example of map image includes 
generic POI icons 73 and brand name icons 75that are located 
along the road 71. In the example of FIG.3A, the generic POI 
icons 73 of only the category of restaurants are shown 
although other categories of POIs, such as lodge, bank and 
airport can also be displayed. The brand name icons 75 in this 
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example are in the categories of fast food chain store and gas 
station. Such icons are not limited by the specific examples 
shown in FIG. 3A. 
0035 FIG. 3B shows an example of map image during the 
transition period of the map scroll operation in accordance 
with the present invention. The scrolling may be performed 
by a touchpad or physical controllers such as remote control 
lers or buttons. The map image is scrolled in the direction 
(upper right or lower left direction) indicated by a plural 
images of a cursor 18. During this transition stage, the generic 
POI icons 73 are removed from the map image on the screen. 
0036. As shown in FIG. 3B, the map image having the 
brand name icons 75 is scrolled during which the generic POI 
icons 73 shown in FIGS. 2A and 3A are not displayed on the 
map image, thereby simplifying the view on the screen. The 
map scrolling operation requires much computer power and 
resources of the navigation system, especially when many 
Video images such as icons are included on the map image. 
Thus, excluding the generic POI icons during the map scroll 
ing operation from the map image will significantly reduce 
the burden on the navigation system since the number of POIs 
that will be indicated by generic icons is very large. As a 
consequence, not only it is possible to simplify the image on 
the screen so that the user is able to see the important infor 
mation but it is also possible to improve the performance of 
the navigation system. 
0037 FIG. 3C shows a situation where the map scroll 
operation is paused so that the generic POI icons are recov 
ered in a specific manner on the map image. Namely, in the 
present invention, when the map scrolling operation is tem 
porarily stopped for a short period of time, the generic POI 
icons 73A, which correspond to the generic POI icons 73 in 
FIGS. 2A and 3A, will be displayed in a simplified manner as 
shown in FIG.3C. For example, in this case, all of the generic 
POI icons 73A will be displayed by the same simple square 
shape rather than by their original unique shapes of icon 
indicating the POI category. 
0038. As shown in FIG. 3C, such a same simple shape of 
the generic POI icons 73A may be a square shape or a circular 
shape, etc., each being shaded, semi-transparent or transpar 
ent on the map image. When the user completely stops the 
map scrolling operation, the map image will be back to the 
condition shown in FIG. 3E. Thus, if the user stops the map 
scrolling operation for a time longer than the predefined time 
(pause time), the navigation system shows both the brand 
name icons 75 and the generic POI icons 73, i.e., all the icons 
and other map elements, on the map image as shown in FIG. 
3E which is basically the same as that of FIGS. 2A and 3A. 
0039. In the example of FIG. 3C, the cursor 18 points an 
area that covers the generic POI icons which are now in the 
same simple shape as well as the brand name icons. When the 
user clicks the cursor 18 in this situation, the navigation 
system will display a screen which includes detailed infor 
mation on the area at the cursor point and a list of POIs, either 
generic or brand name, as shown in FIG. 3D. In this example, 
an information window 66 shows the detailed information 
such as a name, address and telephone number of a POI that 
is located closest to the point of the cursor 18 of FIG.3C. The 
POI list includes the entries 65A, 65B and 65C which show 
other candidate POIs proximate to the cursor point. 
0040. For a POI having a brand name, the brand name icon 

is displayed next to the POI name such as shown in the POI 
list entry 65A. If there are many POI names on the POI list, the 
user may scroll the POI list entries by pressing scroll keys 61. 
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Typically, a back key 67 on the screen enables the user to go 
back to the previous screen. As noted above, if the user stops 
the map scrolling operation for a time longer than the pre 
defined pause time, i.e., the map scrolling operation is com 
pleted, the generic POI icons 73 will revived at the locations 
where the map scroll operation ends. Accordingly, all of the 
brand name icons 75 and the generic POI icons 73 will be 
displayed on the map image as shown in FIG. 3E. 
0041 FIG. 4 shows another example of map image on the 
screen that corresponds to the screen of FIG. 1B where 
generic POI icons 73 are erased from the map image during 
the transition period of the map scrolling. Thus, only the 
brand name icons 75 are shown on the map image on the 
screen. Compared to the map image of FIG. 1B, the number 
of icons in FIG. 4 is significantly reduced, and thus, the 
important information Such as roads and intersections are 
clearly visible to the user. 
0042 FIG. 5 shows another example of map image on the 
screen that is similar to that of FIG. 4 where generic POI icons 
73 are erased from the map image during the transition period 
of the map scrolling. In the example of FIG. 5, the navigation 
system displays only selected category of brand name icons, 
i.e., only restaurant brand name icons 152 and removes the 
brand name icons of other category. This situation may arise, 
for example, when the user Scrolls the map image after the 
user has already set the destination which is a restaurant, i.e., 
the selected category indicated by the brand name icons. 
Alternatively, such a category of icons can be selected by the 
user through a system set-up procedure of the navigation 
system. 
0043 FIG. 6 shows a further example of map image on the 
screen under the present invention where only the icons 
related to gas station are shown on the screen. Preferably, the 
navigation system is configured to receive a signal from a 
vehicle sensor (ex., vehicle sensor 252 in FIG. 12) such that 
when the gas tank is almost empty, the map view will display 
generic POI icons and brand name icons of gas stations. Thus, 
when it becomes necessary to Supply the gas in the vehicle, 
the navigation system reminds the user to go to a nearby gas 
station by displaying any gas station icons 161 and 162, both 
generic and brand name, during the map scrolling operation. 
In Such a situation, for example, even if the navigation system 
has been set to display only selected icons, such as restaurant 
POI icons, it will override the setting when the gas is almost 
empty. Although only gas station POI icons are displayed in 
the example shown in FIG. 6, the navigation system may 
display the gas station icons in addition to other icons. 
0044 FIG.7 shows a further example of map image on the 
screen under the present invention where traffic related icons 
are the only icons displayed on the map image during the map 
scrolling operation. In this example, traffic incidenticons 201 
and traffic direction (one-way) icons 203 are shown on the 
map image. Similar to the gas station icons described above 
with reference to FIG. 6, the navigation system is preferably 
configured to receive traffic incident information, such as 
traffic accident, congestion, construction, lane closure, etc., 
from a service provider through a wireless transceiver (ex., 
wireless transceiver 249 in FIG. 12). 
0045 Thus, the traffic incident icons 201 indicating the 
current traffic situation will be displayed on the screen based 
on the traffic information from the service provider. Since the 
traffic information shows current traffic condition associated 
with user's travel, the traffic incident icons 201 will be dis 
played with higher priority than other icons during the map 
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scrolling operation. The traffic direction icons 203 will be 
created based on the map data retrieved from the map data 
storage (ex., map data storage 231 in FIG. 12) where attribute 
data on each road includes information regarding a type of 
road Such as a one-way road. For example, the navigation 
system may be set to automatically display traffic related 
icons during commuting hours. Since such traffic icons are 
more important than other icons such as POI icons, the navi 
gation system continues to display the traffic icons during the 
transition period of the map scrolling operation. 
0046 Depending on the situation, the navigation system 
may erase some icons while display other icons. Namely, the 
condition as to whether to erase particular icons or not is 
constantly renewed based on current condition of the naviga 
tion system or the vehicle carrying the navigation system. The 
user may select certain brand name icons so that only the 
selected or favorite brand name icons will be displayed. In 
still another embodiment, the navigation system may be set to 
display certain icons for a particular area. For instance, the 
navigation system may be set to display only brand name 
icons in the category of hotel when the user is in an area of 
airport. The user may customize the area and the brad name 
icons that are displayed for the selected area. 
0047. As a further example, the navigation system may be 
set to display icons and map element of higher priority based 
on the speed of the vehicle. For example, the navigation 
system may display only the brand name icons during the map 
scrolling operation when the vehicle speed is 45 miles or 
higher. The navigation system may also determine the usage 
of the computer power and prevent from displaying certain 
icons to save computational resources, thereby improving 
performance such as operation speed. 
0048. The basic operational steps of scrolling the map 
image under the present invention is described with reference 
to the flow chart of FIG. 8. The map scrolling method and 
apparatus of the present invention is designed to selectively 
displaying icons or other map elements when scrolling the 
map image. During the transition stage of the map scrolling 
operation, certain icons and/or map elements are prohibited 
from being displayed while other icons and/or map elements 
are allowed to be displayed based on predetermined condi 
tions and settings of the navigation system or the detected 
conditions of the vehicle. 
0049 First, the navigation system will display the map 
image in the step 101 where such a map image can be that of 
FIG. 1B showing numerous icons and map elements. As 
noted above, the icons include generic POI icons, brand name 
icons, traffic incident icons, etc. The map elements include 
roads with different classes, intersections, two dimensional 
shapes showing mountains, rivers, ponds, buildings, and 
bridges, etc. 
0050. The navigation system checks whether the map 
scrolling operation is started in the step 102 by monitoring 
whether the map scroll keys are activated. The navigation 
system repeats the steps 101 and 102 until the map scrolling 
operation is conducted by the user. If the map scrolling opera 
tion is activated, the navigation system determines whether 
there are any conditions or settings, such as erasing certain 
icons, involved in the map scrolling operation in the step 103. 
0051. If there is no condition attached to the map scrolling 
operation, the process moves to the step 104 in which the 
navigation system scrolls the map image with all of the icons 
and map elements. Thus, none of the icons and the map 
elements are removed or erased from the map image during 
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the transition period of the map scrolling operation. In the 
step 105, the navigation system displays the map image at the 
final location specified by the user with all of the icons and 
map elements. 
0052. If the navigation system detects that there are limit 
conditions attached to the map scrolling operation in the step 
103, the process moves to the step 106 in which the navigation 
system checks and retrieves the conditions and settings 
involved in the map scrolling operation. Typically, such a 
condition is to erase the specified type of icons during the 
transition period of the map scrolling operation as described 
with reference to FIGS. 3A-3E. The examples of other con 
ditions and settings have been described above with reference 
to FIGS. 4-7. For example, with respect to the gas station 
icons in FIG. 6, such a condition is the signal from the vehicle 
sensor indicating that the gas tank is almost empty. 
0053 Based on such conditions and settings, in the step 
107, the navigation system scrolls the map image toward the 
specified direction by displaying the selected icons and map 
elements. In other words, the navigation system removes 
specified icons and map elements from the map image during 
the transition stage of the map scrolling operation. The 
removal of the specified icons and map elements during the 
map scrolling operation from the map image significantly 
simplifies the image on the screen so that the user is able to see 
the important information. The simplified map image on the 
screen also contributes to improve the performance of the 
navigation system. 
0054. In the step 108, the navigation system determines 
whether the map scrolling operation is paused, i.e., tempo 
rarily stopped for a short period of time. This can be done by 
checking a time length of each stop of the map scrolling 
operation, for example, to see whether it is longer than a 
predefined time length. If there is no pause, the navigation 
system repeats the steps 107 and 108 noted above. If the map 
scrolling operation is paused, the process moves to the step 
109 in which the navigation system revives the specified icons 
and map elements that have been removed from the map 
image. 
0055 As described with reference to FIG. 3C, such 
revived icons do not have the original image but rather have 
marks each being a simple and identical shape, which sim 
plifies the operation of the navigation system. In this situa 
tion, if the cursor 18 points an area that covers the revived 
icons which are now in the same simple shape or other icons 
and the user clicks the cursor, the navigation system will 
display more detailed information on the icons in the area. An 
example of such a screen which includes detailed information 
of the place at the cursor point and a list of names of POIs is 
shown in FIG. 3D as described above. 
0056. In the step 110, the navigation system determines 
whether the map scrolling operation by the user is completed, 
i.e., stopped for a time longer than a predetermined time. If 
the map scrolling operation is not completed, the navigation 
system repeats the steps 107-110 noted above. If it is deter 
mined that the map scrolling operation is completed, the 
process moves to the step 111 in which the navigation system 
displays the map image at the final location specified by the 
user with all of the icons and map elements as shown in FIG. 
3E. 

0057 The flow chart of FIG. 9 is similar to that of FIG. 8 
and shows the operational steps of the present invention in 
which the generic POI icons are removed during the transition 
period of the map scrolling operation. The number of generic 
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POI icons is large, thus, during the transition stage of the map 
scrolling operation, generic POI icons which represent cat 
egories of POIs such as restaurant, gas stations, etc., are 
prohibited from being displayed. In contrast, other icons such 
as brand name icons and map elements are continuously 
displayed since these icons and map elements are usually 
more important than the generic POI icons to the user. 
0.058 First, the navigation system will display the map 
image in the step 121 where such a map image can be that of 
FIG. 1B with numerous icons and map elements. The navi 
gation system checks whether the map scrolling operation is 
started in the step 122 by monitoring whether the map scroll 
keys are activated. The navigation system repeats the steps 
121 and 122 until the map scrolling operation is conducted by 
the user. If the map scrolling operation is activated, in the step 
123, the navigation system determines whether any condi 
tions or settings are provided in the navigation system for 
erasing the generic POI icons. 
0059. If there is no condition attached to the map scrolling 
operation, the process moves to the step 124 in which the 
navigation system scrolls the map image with all of the icons 
and map elements. Thus, none of the icons and the map 
elements are removed or erased from the map image during 
the transition period of the map scrolling operation. In the 
step 125, the navigation system displays the map image at the 
final location specified by the user with all of the icons and 
map elements. 
0060. If the navigation system detects that there are con 
ditions attached to the map scrolling operation in the step 123 
to remove the generic POI icons, the process moves to the step 
126 in which the navigation system distinguishes the generic 
POI icons from other icons and map elements. Based on such 
distinction between the generic POI icons and the other icons 
and elements, in the step 127, the navigation system scrolls 
the map image toward the direction specified by the user 
while displaying only the selected icons and map elements. 
0061. In other words, the navigation system removes the 
generic POI icons from the map image during the transition 
stage of the map scrolling operation. Since the number of 
generic icons is large, the removal of the generic POI icons 
during the map scrolling operation significantly simplifies the 
image on the screen so that the user is able to see the important 
information. The simplified map image on the screen also 
contributes to improve the performance of the navigation 
system. 
0062. In the step 128, the navigation system determines 
whether the map scrolling operation is paused, i.e., tempo 
rarily stopped for a short period of time. If there is no pause, 
the navigation system repeats the steps 127 and 128 noted 
above. If the map scrolling operation is paused, in the step 
129, the navigation system revives the generic POI icons that 
have been removed from the map image. As described with 
reference to FIG. 3C, such revived generic POI icons do not 
have the original images but rather have marks each being a 
simple and identical shape, which simplifies the operation of 
the navigation system. 
0063. In the step 130, the navigation system determines 
whether the map scrolling operation by the user is completed, 
i.e., stopped for a time longer than the predetermined time. If 
the map scrolling operation is not completed, the navigation 
system repeats the steps 127-130 noted above. If it is deter 
mined that the map scrolling operation is completed, the 
process moves to the step 131 in which the navigation system 
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displays the map image at the final location specified by the 
user with all of the icons and map elements as shown in FIG. 
3E. 
0064 FIG.10 is a schematic diagram showing an example 
of data tables or database incorporated in the map scrolling 
method and apparatus of the present invention for storing 
various icons. In this example, a data table 141 stores a list of 
the generic POI icons which show categories of POIs such as 
gas station, restaurant, lodge, bank, etc., and traffic incident 
icons. A data table 142 stores a list of brand name icons with 
their graphic representation. 
0065 FIG. 11 is a functional block diagram showing an 
example of basic structure of the map scrolling apparatus of 
the present invention for selectively displaying icons and map 
elements during the transition period of the map scrolling 
operation. The structure of FIG. 11 is applicable to any elec 
tronic device having a navigation function which enables the 
electronic device to guide the user to a particular location as 
noted above. The apparatus of the present invention includes 
a monitor 50 for interfacing with the user, and a map scroll 
controller (CPU)39 for controlling an overall operation of the 
apparatus of the present invention. 
0066. The block diagram of FIG. 11 further includes a map 
data storage 31 Such as a DVD or a hard disc for storing map 
data, a map memory 34 for storing a required portion of map 
data retrieved from the map data storage 31, an input device 
64 for the map scroll operation such as a keypad or a remote 
controller, a vehicle sensor 62 for detecting conditions of the 
vehicle such as a remaining amount of fuel in the fuel tank of 
the vehicle, and an icon data table 48 for storing various types 
of icon data (FIG. 10) for processing and operation of the map 
scrolling apparatus. 
0067. In FIG. 11, the map scrolling apparatus of the 
present invention is able to retrieve the map data from the map 
data storage 31 and map memory 34. Based on the retrieved 
map data, the map scrolling apparatus displays the map image 
on the monitor 50 which may be scrolled by the user through 
the operation of the input device 64. If the electronic device 
implementing the present invention has a communication 
capability either through wire or wireless, such map data can 
be retrieved from a remote data server. The CPU 39 controls 
an overall operation of map scrolling by checking predefined 
conditions for erasing certain types of icons during the tran 
sition period of the map scrolling, and reviving the erased 
icons, etc. 
0068 For scrolling the map image, the user operates the 
input device 64 to change the map image from the current 
location to another location. As soon as the input device is 
activated, the CPU 39 checks whether there is any predefined 
condition for the map scrolling operation. Typically, as noted 
above, since the number of generic POI icons can be numer 
ous, the predefined conditions are Such that the images of the 
generic POI icons be deleted during the transition period of 
the map scrolling operation. Based on the conditions, the 
CPU 39 determines as to which icons and/or map elements 
should be erased and which icons and/or map elements 
should remain on the map image. 
0069. During the map scrolling operation, the CPU 39 
determines whether the map scrolling operation is paused, 
i.e., temporarily stopped for a short period of time. If the map 
scrolling operation is paused, the CPU 39 revives the generic 
POI icons that have been removed from the map image. As 
described with reference to FIG. 3C, such revived generic 
POI icons do not have the original image but rather have a 
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simple and identical shape, which simplifies the operation of 
the navigation system. The CPU 39 determines whether the 
map scrolling operation by the user is completed, i.e., stopped 
for a time longer than the predetermined time. If the map 
scrolling operation is completed, the CPU 39 controls the 
map scrolling apparatus to display the map image at the final 
location specified by the user including all of the icons and 
map elements. 
0070 FIG. 12 shows an example of structure of a vehicle 
navigation system for implementing the map scrolling 
method of the present invention. While the vehicle navigation 
system is explained for an illustration purpose, the present 
invention can also be applied to other types of navigation 
system, Such as a portable navigation device implemented by 
a PDA (personal digital assistant) device, other hand-held 
devices such as a wireless telephone, or a laptop or notebook 
computer. 
0071. In the block diagram, the navigation system 
includes a data storage medium 231 Such as a hard disc, 
CD-ROM, DVD or other storage means for storing the map 
data. The POI icons and brand name icons involved in the 
present invention may also be stored in the data storage 
medium 231 or other memory (ex., memory 248). The navi 
gation system includes a control unit 232 for controlling an 
operation for reading the information from the data storage 
medium 231, and a position measuring device 233 for mea 
Suring the present vehicle position or user position. For 
example, the position measuring device 233 has a vehicle 
speed sensor for detecting a moving distance, a gyroscope for 
detecting a moving direction, a microprocessor for calculat 
ing a position, a GPS (global positioning system) receiver for 
receiving GPS signals from satellites, and etc. 
0072 The block diagram of FIG. 12 further includes a map 
information memory 234 for storing the map information 
which is read from the data storage medium 231, a database 
memory 235 for storing database information such as point of 
interest (POI) information which is read out from the data 
storage medium 231, a remote controller 237 for executing a 
menu selection operation, an enlarge/reduce operation, a des 
tination input operation, map scrolling operation, etc. and a 
remote controller interface 238. Although a remote controller 
is a typical example for selecting menus, executing selected 
functions and etc., the navigation system includes various 
other input methods to achieve the same and similar opera 
tions done through the remote controller. 
0073. In FIG. 12, the navigation system further includes a 
bus 236 for interfacing the above units in the system, a pro 
cessor (CPU) 239 for controlling an overall operation of the 
navigation system, a ROM 240 for storing various control 
programs such as a route search program and a map matching 
program necessary for navigation control, a RAM 241 for 
storing a processing result Such as a guide route, a display 
controller 243 for generating map image (a map guide image 
and an arrow guide image) on the basis of the map informa 
tion, a VRAM 244 for storing images generated by the display 
controller 243, a menu/list generating unit 245 for generating 
menu image/various list images, a synthesizing unit 246, a 
wireless transceiver 249 for wireless communication to 
retrieve data such as traffic incident information from a 
remote server, a buffer memory 248 for storing data such as 
the data tables of FIG. 10 that include the generic POI icons 
and brand name icons, a monitor (display) 250, and a vehicle 
sensor 252. 
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0.074 The vehicle sensor 252 detects various conditions 
associated with the navigation system and vehicle Such as 
weather, temperature, brake fluid, remaining gas in the gas 
tank, vehicle speed, distance from other object, etc. The infor 
mation from the vehicle sensor 252 can be used to selectively 
limit and display icons Suited for a particular condition. For 
example, as noted above with reference to FIG. 6, the vehicle 
sensor 252 detects the remaining amount of gasoline in the 
gas tank of the vehicle and sends a signal to the CPU 239, 
thereby prioritizing the gas station icons on the map image 
during the map scrolling operation. The CPU 239, similar to 
the CPU 39 of FIG. 11, controls the overall operation of the 
vehicle navigation system including the map scrolling opera 
tion of the present invention such as the ones described with 
reference to the flow charts of FIGS. 8 and 9. 
0075. As has been described above, according to the map 
scroll method and apparatus of the present invention, the 
navigation system selectively displays icons or other map 
elements when scrolling the map image. Namely, the naviga 
tion system prohibits, during the transition stage of the map 
scrolling operation, certain icons or map elements from being 
displayed while allowing the other icons or map elements to 
be displayed based on predetermined or changing conditions 
and settings of the navigation system or vehicle. Rather than 
displaying all of the icons and map elements, since the navi 
gation system displays only the selected icons and map ele 
ments, the map image is simplified so that the user will not be 
distracted by unnecessary information or incorrect informa 
tion on the map image. Further, the computation power of the 
navigation system is not impaired because the number of 
icons on the screen involved in the map scrolling operation is 
reduced, which improves the performance of the navigation 
system. 
0076 Although the invention is described herein with ref 
erence to the preferred embodiment, one skilled in the art will 
readily appreciate that various modifications and variations 
may be made without departing from the spirit and scope of 
the present invention. Such modifications and variations are 
considered to be within the purview and scope of the 
appended claims and their equivalents. 
What is claimed is: 
1. A method for Scrolling map images for a navigation 

system, comprising the following steps of: 
detecting activation of a map scrolling operation of the 

navigation system; 
checking whether there is any limit condition attached to 

icons or map elements as to remove them from the map 
image; 

Scrolling the map image toward a specified direction while 
removing the icons or map elements to which the limit 
condition is attached from the map image during a tran 
sition period of the map scrolling operation; and 

displaying all of the icons and map elements at a location 
on the map image where the map scrolling operation is 
completed. 

2. A method for scrolling map images as defined in claim 1, 
further comprising a step of detecting whether the map scroll 
ing operation is paused by checking a time length of each 
temporary stop of the map scrolling operation. 

3. A method for scrolling map images as defined in claim 2, 
further comprising a step of reviving the icons or map ele 
ments that have been removed from the map image by repre 
senting the icons and map elements with marks of simple and 
same shape on the map image. 
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4. A method for scrolling map images as defined in claim3, 
further comprising a step of displaying a list of place names of 
the icons that are located proximate to a specified location on 
the map image, either that have been removed or not during 
the transition period of the map scrolling operation. 

5. A method for scrolling map images as defined in claim3, 
wherein each of said marks representing the revived icons and 
map elements that have been removed from the map image 
has a square shape and is displayed in a manner of either 
transparent or semi-transparent on the map image. 

6. A method for scrolling map images as defined in claim 1, 
wherein said limit condition is attached to generic POI icons 
where each generic POI icon represents a category of point of 
interest (POI), and wherein said step of scrolling the map 
image includes a step of removing the generic POI icons from 
the map image while continuously displaying brand name 
icons on the map image during the transition period of the 
map scrolling operation where each brand name icon repre 
sents a particular product, company or a service provider. 

7. A method for scrolling map images as defined in claim 6. 
wherein said step of continuously displaying brand name 
icons on the map image includes a step of continuously dis 
playing the brand name icons of only within a selected cat 
egory during the transition period of the map scrolling opera 
tion. 

8. A method for scrolling map images as defined in claim 1, 
wherein said limit condition is attached to generic POI icons 
where each generic POI icon represents a category of point of 
interest (POI) and brand name icons where each brand name 
icon represents a particular product, company or a service 
provider both of the icons are outside of a selected category, 
and wherein said step of Scrolling the map image includes a 
step of removing the generic POI icons and the brand name 
icons to which the limit condition is attached from the map 
image while continuously displaying the generic POI icons 
and the brand name icons within the selected category during 
the transition period of the map scrolling operation. 

9. A method for scrolling map images as defined in claim 1, 
wherein said limit condition is preset in the navigation system 
or constantly renewed based on current condition of the navi 
gation system or a vehicle carrying the navigation system. 

10. A method for scrolling map images as defined in claim 
9, wherein said limit condition is constantly renewed based 
on a signal from a vehicle sensor that shows current condi 
tions of the vehicle or traffic incident information from a 
remote server that shows current traffic condition associated 
with user's travel. 

11. An apparatus for Scrolling map images for a navigation 
System, comprising: 
means for detecting activation of a map scrolling operation 

of the navigation system; 
means for checking whether there is any limit condition 

attached to icons or map elements as to remove them 
from the map image; 

means for Scrolling the map image toward a specified 
direction while removing the icons or map elements to 
which the limit condition is attached from the map 
image during a transition period of the map scrolling 
operation; and 

means for displaying all of the icons and map elements at a 
location on the map image where the map scrolling 
operation is completed. 

12. An apparatus for scrolling map images as defined in 
claim 11, further comprising means for detecting whether the 
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map scrolling operation is paused by checking a time length 
of each temporary stop of the map scrolling operation. 

13. An apparatus for Scrolling map images as defined in 
claim 12, further comprising means for reviving the icons or 
map elements that have been removed from the map image by 
representing the icons and map elements with marks of 
simple and same shape on the map image. 

14. An apparatus for Scrolling map images as defined in 
claim 13, further comprising means for displaying a list of 
place names of the icons that are located proximate to a 
specified location on the map image, either that have been 
removed or not during the transition period of the map scroll 
ing operation. 

15. An apparatus for Scrolling map images as defined in 
claim 13, wherein each of said marks representing the revived 
icons and map elements that have been removed from the map 
image has a square shape and is displayed in a manner of 
either transparent or semi-transparent on the map image. 

16. An apparatus for Scrolling map images as defined in 
claim 11, wherein said limit condition is attached to generic 
POI icons where each generic POI icon represents a category 
of point of interest (POI), and wherein said means for scroll 
ing the map image includes means for removing the generic 
POI icons from the map image while continuously displaying 
brand name icons on the map image during the transition 
period of the map scrolling operation where each brand name 
icon represents a particular product, company or a service 
provider. 

17. An apparatus for Scrolling map images as defined in 
claim 16, wherein said means for continuously displaying 

Apr. 2, 2009 

brand name icons on the map image includes means for 
continuously displaying the brand name icons of only within 
a selected category during the transition period of the map 
scrolling operation. 

18. An apparatus for scrolling map images as defined in 
claim 11, wherein said limit condition is attached to generic 
POI icons where each generic POI icon represents a category 
of point of interest (POI) and brand name icons where each 
brand name icon represents a particular product, company or 
a service provider both of the icons are outside of a selected 
category, and wherein said means for Scrolling the map image 
includes means for removing the generic POI icons and the 
brand name icons to which the limit condition is attached 
from the map image while continuously displaying the 
generic POI icons and the brand name icons within the 
selected category during the transition period of the map 
scrolling operation. 

19. An apparatus for scrolling map images as defined in 
claim 11, wherein said limit condition is preset in the navi 
gation system or constantly renewed based on current condi 
tion of the navigation system or a vehicle carrying the navi 
gation system. 

20. An apparatus for scrolling map images as defined in 
claim 19, wherein said limit condition is constantly renewed 
based on a signal from a vehicle sensor that shows current 
conditions of the vehicle or traffic incident information from 
a remote server that shows current traffic condition associated 
with user's travel. 


