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NAVIGATION DEVICE AND METHOD FOR 
DISPLAYING NAVIGATION INFORMATION 

PRIORITY STATEMENT 

[0001] The present application hereby claims priority 
under 35 U.S.C. §119(e) on each of Us. Provisional Patent 
Application Nos. 60/879,523 ?led Jan. 10, 2007, 60/879,549 
?led Jan. 10, 2007, 60/879,553 ?led Jan. 10, 2007, 60/879, 
577 ?led Jan. 10, 2007, 60/879,599 ?led Jan. 10, 2007, 
60/879,529 ?led Jan. 10, 2007, 60/879,601 ?led Jan. 10, 
2007, the entire contents of each of Which is hereby incorpo 
rated herein by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to a navigation device that can 
display navigation information. The device ?nds particular 
application as an in-car navigation system. 

BACKGROUND 

[0003] Prior art navigation devices based on GPS (Global 
Positioning System) are Well knoWn and are Widely employed 
as in-car navigation systems. Such a GPS based navigation 
device relates to a computing device Which in a functional 
connection to an external (or internal) GPS receiver is capable 
of determining its global position. 
[0004] Moreover, the computing device is capable of deter 
mining a route betWeen start and destination addresses, Which 
can be input by a user of the computing device. Typically, the 
computing device is enabled by softWare for computing a 
“best” or “optimum” route betWeen the start and destination 
address locations from a map database. A “best” or “opti 
mum” route is determined on the basis of predetermined 
criteria and need not necessarily be the fastest or shortest 
route. The selection of the route along Which to guide the 
driver can be very sophisticated, and the selected route may 
take into account existing and predicted tra?ic and road con 
ditions, historical information about road speeds, and the 
driver’s oWn preferences for the factors determining road 
choice. In addition, the device may continually monitor road 
and tra?ic conditions, and offer to or choose to change the 
route over Which the remainder of the journey is to be made 
due to changed conditions. Real time tra?ic monitoring sys 
tems, based on various technologies (e.g. mobile phone calls, 
?xed cameras, GPS ?eet tracking) are being used to identify 
tra?ic delays and to feed the information into noti?cation 
systems. 
[0005] The navigation device may typically be mounted on 
the dashboard of a vehicle, but may also be formed as part of 
an on-board computer of the vehicle or car radio. The navi 
gation device may also be (part of) a hand-held system, such 
as a PDA (Personal Navigation Device) a media player, a 
mobile phone or the like. The user interacts With the naviga 
tion device to tell it the journey they Wish to make. The device 
selects a route for the journey. The user may intervene in, or 
guide the route selection process. The device provides visual 
and audible instructions to shoW the user the vehicle’s current 
position and to guide the user along a chosen route. User 
interaction With the device may be by a touch screen, by 
steering column mounted remote control, by voice activation 
or by any other suitable method. 
[0006] By using positional information derived from the 
GPS receiver, the computing device can determine at regular 
intervals its position and can display the current position of 
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the vehicle to the user. The navigation device may also com 
prise memory devices for storing map data and a display for 
displaying a selected portion of the map data. 

[0007] Also, it can provide instructions hoW to navigate the 
determined route by appropriate navigation directions dis 
played on the display and/or generated as audible signals 
from a speaker (e. g. ‘turn left in 100 m’). Graphics depicting 
the actions to be accomplished (e. g. a left arroW indicating a 
left turn ahead) can be displayed in a status bar and also be 
superimposed upon the applicable junctions/turnings etc. in 
the map itself. It is knoWn to enable in-car navigation systems 
to alloW the driver, Whilst driving in a car along a route 
calculated by the navigation system, to initiate a route recal 
culation. 

[0008] This is useful Where the vehicle is faced With con 
struction Work or heavy congestion. It is also knoWn to enable 
a user to choose the kind of route calculation algorithm 

deployed by the navigation device, selecting for example 
from a ‘Normal’ mode and a ‘Fast’ mode (Which calculates 
the route in the shortest time, but does not explore as many 
alternative routes as the Normal mode). 

[0009] It is also knoWn to alloW a route to be calculated With 
user de?ned criteria; for example, the user may prefer a scenic 
route to be calculated by the device. The device softWare 
Would then calculate various routes and Weigh more favour 
ably those that include along their route the highest number of 
points of interest (knoWn as POIs) tagged as being for 
example of scenic beauty. 
[0010] In order to determine a route betWeen start and des 

tination addresses, the navigation device uses map data. 
Depending on stored or input preferences (shortest route, 
fastest route, scenic route, . . . ), the navigation device com 

putes an “optimum” route using the stored map data. HoW 
ever, the “optimum” route may differ from time to time, 
depending on the current situation on the road. It may for 
instance depend on the amount of vehicles on certain seg 

ments of the road, possible tra?ic jams, congestion, diver 
sions etc. 

[0011] US 2002/0128770A1 describes a system to provide 
a driver With real-time information about the situation on the 
road. The system uses cameras to make pictures of the earth’s 
surface. The cameras may be cameras positioned on the 

ground or may be cameras positioned on a satellite. The 

server transmits (part of) a picture to a navigation device 
mounted on a client’s vehicle. The navigation device is 
arranged to display the received picture to alloW the client to 
assess the situation on the road. 

[0012] Known navigation devices are arranged to take into 
account changing road situations and conditions. Such navi 
gation devices are arranged to receive information on traf?c 
jams from a server. This information is used by the navigation 
device When planning a route or may be used to re-route an 
already planned route. The information about traf?c jams is 
for instance collected using detection systems embedded in 
the road surface measuring the speed of the passing vehicles. 
[0013] EP 1 611 416 A1 describes a navigation device. The 
user can, by touching the screen, task aWay completely form 
a 2D or 3D navigation map to a menu screen Which displays 
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one or more options that, if selected through a further touch 
action, initiate a re-calculation to ?nd a detour aWay from the 
planned route. 

SUMMARY 

[0014] It is an object of the invention to provide a naviga 
tion device and another object of invention to provide a 
method allowing a more ?exible design. 
[0015] This need may be met by a navigation device and a 
method according to the independent claims. 
[0016] An aspect of the invention is a navigation device 
programmed With a map database and softWare. The naviga 
tion device is operable to display a current position of the 
device on a road navigation map. The current position of the 
device is preferably derived from a measured actual geo 
graphic position. Eg a GPS-Signal could be estimated to 
derive the current position. 
[0017] The navigation device is operable to save several 
icons in at least one directory. The icons are saved in an 
internal memory or external memory. Said external memory 
is for example a memory card, insertable into a card slot of the 
navigation device. 
[0018] The navigation device is operable to display several 
icons on a screen, so that the user can choose at least one icon. 

In a further re?nement the icons are displayed successively. In 
another further re?nement the saved icons are displayable in 
a list to choose from. 

[0019] The navigation device is operable to display said at 
least one icon on said road navigation map assigned to said 
current position. 
[0020] The navigation device is operable to receive said at 
least one icon from an external device, so that the user can add 
at least one icon to said at least one directory by means of an 
interface of said navigation device. In further re?nements the 
interface is at least one of a Wireless connection, a cable 
connection and a memory card slot. 
[0021] The device is preferably operable to interchange 
icons With said external device. For example the interface is a 
slot of a SD-memory card or a USB (Universal Serial Bus) 
connector or a Wireless bluetooth connection. In a further 
re?nement a user interface menu for changing icons is imple 
mented. In a further re?nement softWare is running on said 
external device4e.g. a personal computeriinteracting With 
the navigation device via said interface, so that the icons can 
be created by the user and afterwards the created icons can be 
imported to said navigation device. 
[0022] In an embodiment of the invention the device is 
operable to transmit at least one icon to said external device 
using said interface of said navigation device. To transmit said 
at least one icon, preferably said at least one icon is selected 
by the user using a graphical user interface and afterWards 
transmitted to a destination directory on said external 
device4e.g. a personal computer or a memory card. 
[0023] In a preferred embodiment of the invention the navi 
gation device is operable to automatically resiZe a received 
icon to a predetermined siZe for displaying on said road 
navigation map. In a further re?nement for resiZing the image 
the number of pixels of said icon is reduced. 
[0024] In another embodiment of the invention the naviga 
tion device is operable to Zoom said road navigation map. 
Said at least one icon is scaled up or doWn depending on a 
Zoom factor. In a further re?nement the icon is additionally 
scaled depending on the displayed siZe of the road. 
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[0025] In another embodiment of the invention the naviga 
tion device is operable to change the road navigation map 
betWeen a tWo-dimensional vieW and a three-dimensional 
vieW. A ?rst icon is assigned to said tWo-dimensional vieW 
and a second icon is assigned to said three-dimensional vieW. 
The icon is therefore automatically loaded based upon select 
ing 2D-vieW or 3D-vieW by the user respectively. If a vector 
graphic is used, the ?rst icon and the second icon are prefer 
ably rendered out of corresponding vector data. 
[0026] In another embodiment of the invention said navi 
gation device is operable to change the road navigation map 
betWeen a daytime vieW and a nighttime vieW. A ?rst icon is 
assigned to said daytime vieW and a second icon is assigned to 
said nighttime vieW. The icon is therefore automatically 
loaded based upon selecting daytime-vieW or nighttime-view 
by the user respectively. If in a further re?nement a vector 
graphic is used, the colors of the planes of the vector graphic 
are changed to create the ?rst icon and the second icon pref 
erably. 
[0027] In a preferred embodiment said at least one icon is a 
tWo-dimensional image. Images in prede?ned resolution 
range are accepted. In a alternative re?nement images Will be 
blocked, Which do not use a prede?ned speci?cation. Instead 
a default image is used. 
[0028] In another embodiment said at least one icon is a 
vector graphic. The current vieW of the icon is rendered When 
needed. In another embodiment said vector graphic is three 
dimensional. Depending on the angle the user is vieWing at 
the icon the appearance of the icon is estimated using vector 
data. For example, if the navigation map vieW has the north on 
top and the device is driving southWards a front vieW of a car 
is rendered from the three dimensional vector graphic data. If 
the car is driving WestWards the left side vieW of the car is 
rendered and so on. 

[0029] In another embodiment of the invention said at least 
one icon is animated depending on at least one estimated or 
measured parameter like daytime, nighttime, speed, accelera 
tion, sloWing doWn or distance. 
[0030] In another embodiment of the invention one color 
(e.g. rediRGB 255, 0, 0) is transparent, shoWing a part of 
said road navigation map underneath. This is useful for Win 
doWs of cars, free spaces etc. 
[0031] Another aspect of the invention is a method of dis 
playing navigation information. The method is deployed in a 
navigation device programmed With a map database and soft 
Ware operable to display a current position of the device on a 
road navigation map. 
[0032] Several icons are saved in at least one directory. 
[0033] Said several icons are displayed on a screen, so that 
the user can choose at least one icon. 

[0034] Said at least one icon is displayed on said road 
navigation map assigned to said current position. 
[0035] At least one icon is received from an external device 
so that the user can add at least one icon to said at least one 
directory by means of an interface of said navigation device. 

BRIEF SUMMARY OF THE DRAWINGS 

[0036] These and other aspects of the present invention Will 
become apparent from and elucidated With reference to the 
embodiments described hereinafter. The present invention 
Will be described With reference to the accompanying draW 
ings, in Which 
[0037] FIG. 1 shoWs a schematic display With several icons; 
[0038] FIG. 2 shoWs a user speci?c icon assigned to the 
current position on a road navigation map; 
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[0039] FIGS. 3 and 4 show a user speci?c icon on a road 
navigation map, Whereas the siZe of the icon is scaled accord 
ing to a Zoom factor; and 

[0040] FIG. 5 shoWs a schematic of a navigation device 
connected to an external device. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0041] A Navigator software runs for instance on a touch 
screen (i.e. stylus controlled) Pocket PC poWered PDA 
device. It provides a GPS based navigation system When the 
PDA is coupled With a GPS receiver. The combined PDA and 
GPS receiver system is designed to be used as an in-vehicle 
navigation system. The invention may also be implemented in 
any other arrangement of navigation device, such as one With 
an integral GPS receiver/computer/display. The navigation 
device may implement any kind of position sensing technol 
ogy and is not limited to GPS; it can hence be implemented 
using other kinds of GNSS (global navigation satellite sys 
tem) such as the European Galileo system. Equally, it is not 
limited to satellite based location/velocity systems but can 
equally be deployed using ground-based beacons or any other 
kind of system that enables the device to determine its geo 
graphic location. 
[0042] In FIG. 1 nine different prede?ned symbols 31 to 39 
are displayed using a menu in “preferences”. Several icons 31 
to 39 are displayed on a screen, so that the user can choose at 

least one icon (31-39) from the image list. The user can select 
one of these images 31 to 39 by tapping the touch sensible 
screen at the position of the image 31 to 39. Subsequently the 
selected icon (31-39) replaces the previous icon (31-39). 
Each icon (31-39) is surrounded by a single color 30, Which is 
transparent in a navigation vieW. In the exemplary embodi 
ment of FIG. 1 said color 30 is White. Additionally the Win 
doW pane of the car of icon 32 comprises said color 30 
resulting in a transparent effect shoWn in FIG. 2. 

[0043] To display a current position of the device on a road 
navigation map the selected icon (31-39) is at the position of 
the device on a road navigation map. The icons 31 to 39 of 
FIG. 1 are saved in at least one directory of an internal 
memory of the navigation device or external memory. E. g. the 
root directory is used. Therefore the user is able to add some 
neW images in the directory and is able to change the current 
location icon (31-39) in the navigation map 1 vieWs using said 
added alternative image. The external memory is a memory 
card for example. After selecting at least one icon (31-39), 
said at least one icon (31-39) is displayed on said road navi 
gation map 1 assigned to the current position. 
[0044] The Navigator softWare, When running on a PDA, 
results in a navigation device that causes the normal naviga 
tion mode screen shoWn in FIG. 2 to be displayed. 

[0045] This vieW provides driving instructions using a 
combination of text, symbols, voice guidance and a moving 
map. Key user interface elements are the folloWing: 

[0046] In FIG. 2 a day vieW 3-D map 1 occupies most ofthe 
screen. The map 1 shoWs the user’s car, using an icon 32. 
Additionally the map 1 shoWs the immediate surroundings of 
the user’s car, rotated in such a Way that the direction in Which 
the car is moving is alWays “up”. Running across the bottom 
quarter of the screen is the status bar 2. The current location of 
the device, as the device itself determines using conventional 
GPS location ?nding and its orientation (as inferred from its 
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direction of travel) is depicted by the icon 32. The route 
calculated by the device (using route calculation algorithms 
stored in device memory as applied to map data stored in a 
map database in device memory) is shoWn as darkened path 4 
superimposed With arroWs giving the travel direction. On the 
darkened path 4, all major actions (e. g. turning comers, cross 
roads, roundabouts etc.) are schematically depicted by arroWs 
overlaying the path 4. Numbers of motorWays 5 (here N525) 
are displayed adjacent to the displayed motorWay itself. 
[0047] The status bar 2 also includes at its left hand side a 
schematic 6 depicting the next action (here, a right turn). The 
status bar 2 also shoWs the distance 7 to the next action (i.e. 
the right tumihere the distance is 220 meters) as extracted 
from a database of the entire route calculated by the device 
(i.e. a list of all roads and related actions de?ning the route to 
be taken). Status bar 2 also shoWs the name of the current road 
8, the estimated time before arrival 9 (here 15 minutes), the 
actual estimated arrival time 1 0 (l 5 :42) and the distance to the 
destination 11 (7.1 km). The GPS signal strength is shoWn in 
a mobile-phone style signal strength indicator 12. 
[0048] In the easiest case the icon 32 indicating the current 
position is a simple tWo-dimensional image, using a resolu 
tion from 24x24 pixels to 128x128 pixels. The user can 
import any picture siZe. The picture siZe is automatically 
resiZed to the resolution needed. For example the user can 
photograph his oWn car and import the corresponding image 
(eg using 2 mega pixel resolution) to a directory, Where the 
icons are stored. The image is than automatically resiZed to a 
predetermined siZe of said icon, so that the Width and height 
does not exceed 80 pixels for example. Eg a bmp, jpg or gif 
image could be used. Alternatively a vector graphic using png 
for example could be used. 
[0049] A part of the Windscreen of icon 32 is transparent, 
thus the user can see the road through the image of the icon 32. 
To achieve this effect, a color e.g. RED (RGB 255, 0, 0) is 
treated as a transparent color. Of course, another color, like 
GREEN could be used as the transparent one. 
[0050] In a further embodiment the icon 32 of FIG. 2 is 
animated. In case the device is movingitherefore changing 
the geographic positionithe tires 322 look like being 
rotated. Another possibility is to use indicators lights 321 of 
the icon 31 start indicating close to the next turn. To achieve 
this effect, the color of the indicator changes betWeen black 
and yelloW periodically. Additionally the icon 32 is changed 
in night vieW. In this case read headlights could be used. 
[0051] The FIGS. 3 and 4 shoW other map vieWs. Using the 
buttons 20a and 20b it is possible to Zoom in and Zoom out the 
current vieW. As shoWn in the embodiment of FIGS. 3 and 4 
the siZe of the icon 3111/31!) is scaled according to the current 
Zoom level of the navigation vieW. Therefore in FIG. 3 Zoom 
in results in a more detailed vieW, hence the siZe of the icon 
3 1a is larger. In FIG. 4 Zoom out results in a less detailed vieW, 
hence the siZe of the icon 31b is smaller. 
[0052] If a tWo-dimensional vieW is used instead of the 
three-dimensional vieWs of FIGS. 2 to 4 a second correspond 
ing icon could be used (not shoWn). E.g. if the icon 31 is 
selected, an image of the same car Would be used, shoWing the 
car from the top. Alternatively the selected icons 31 to 39 Will 
only be shoWn in the three-dimensional vieW. In this case in 
the tWo-dimensional vieW only a default symbol Will be dis 
played. 
[0053] The actual physical structure of the device itself may 
be fundamentally no different from any conventional hand 
held computer, other than the integral GPS receiver or a GPS 
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data feed from an external GPS receiver. Hence, memory 
stores the route calculation algorithms, map database and user 
interface software; a microprocessor interprets and processes 
user input (e. g. using a device touch screen to input the start 
and destination addresses and all other control inputs) and 
deploys the route calculation algorithms to calculate the opti 
mal route. ‘Optimal’ may refer to criteria such as shortest time 
or shortest distance, or some other user-related factors. 

[0054] More speci?cally, the user inputs his start position 
and required destination in the normal manner into the Navi 
gator softWare running on the PDA using a virtual keyboard. 
The user then selects the manner in Which a travel route is 
calculated: various modes are offered, such as a ‘fast’ mode 
that calculates the route very rapidly, but the route might not 
be the shortest; a ‘full’ mode that looks at all possible routes 
and locates the shortest, but takes longer to calculate etc. 
Other options are possible, With a user de?ning a route that is 
scenic4e.g. passes the most POI (points of interest) marked 
as vieWs of outstanding beauty, or passes the most POIs of 
possible interest to children or uses the feWest junctions etc. 
[0055] Roads themselves are described in the map database 
that is part of Navigator (or is otherWise accessed by it) 
running on the PDA as linesiie. vectors (e.g. start point, end 
point, direction for a road, With an entire road being made up 
of many hundreds of such sections, each uniquely de?ned by 
start point/end point direction parameters). 
[0056] A map is then a set of such road vectors, plus points 
of interest (POIs), plus road names, plus other geographic 
features like park boundaries, river boundaries etc, all of 
Which are de?ned in terms of vectors. All map features (eg 
road vectors, POIs etc.) are de?ned in a co-ordinate system 
that corresponds or relates to the GPS co-ordinate system, 
enabling a device’s position as determined through a GPS 
system to be located onto the relevant road shoWn in a map. 

[0057] Route calculation uses complex algorithms that are 
part of the Navigator softWare. The algorithms are applied to 
score large numbers of potential different routes. The Navi 
gator softWare then evaluates them against the user de?ned 
criteria (or device defaults), such as a full mode scan, With 
scenic route, past museums, and no speed camera. The route 
Which best meets the de?ned criteria is then calculated by a 
processor in the PDA and then stored in a database in RAM as 
a sequence of vectors, road names and actions to be done at 
vector end-points (e.g. corresponding to pre-determined dis 
tances along each road of the route, such as after 100 meters, 
turn left into street x). In FIG. 5 a navigation device 40 is 
connected to an external device 50. In the exemplary embodi 
ment of FIG. 5 the external device 50 is a personal computer, 
connectable to the intemet. In FIG. 5 several possibilities of 
connecting the navigation device 40 to the external device 50 
are shoWn, although just one connection is needed at a time. 
The navigation device 50 is operable to receive at least one 
icon from the external device 50, so that the user can add at 
least one icon to at least one directory of a memory of said 
device. The memory can be an internal or external memory, 
like a memory card 42. The navigation device 40 comprises 
an interface to receive the icon. In FIG. 5 the navigation 
device 40 comprises a card slot 41 for a memory card 42. 
Alternatively the icon can be received via a cable 43. In this 
case the interface comprises a driver and a receiver for signals 
transmitted via said cable 43. The cable connection 43 is a 
USB-cable for example. Alternatively the navigation device 
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40 and the personal computer 50 are connected Wirelessly. 
For the Wireless connection 44 a bluetooth connection is 
preferably used. Hence the navigation device 40 comprises a 
transceiver as said interface operable to receive and transmit 
Wirelessly. Using the intemet connection the user is able to 
share or doWnload icons to be used. 

1. A navigation device programmed With a map database 
and softWare 

operable to display a current position of the device on a 
road navigation map, 

operable to save several icons in at least one directory, 
operable to display several icons on a screen, so that the 

user can choose at least one icon, 
operable to display said at least one icon on said road 

navigation map assigned to said current position, and 
operable to receive at least one icon from an external 

device, so that the user can add at least one icon to said 
at least one directory by means of an interface of said 
navigation device. 

2. Device according to claim 1, operable to transmit at least 
one icon to said external device using said interface of said 
navigation device. 

3. Device according to claim 1, operable to automatically 
resiZe a received icon to a predetermined siZe for displaying 
on said road navigation map. 

4. Device according to claim 1, operable to Zoom the road 
navigation map, Whereas said at least one icon is scaled up or 
doWn depending on a Zoom factor. 

5. Device according to claim 1, Whereas at least one color 
is transparent, showing a part of said road navigation map 
underneath. 

6. Device according to claim 1, operable to change the road 
navigation map betWeen a tWo -dimensional vieW and a three 
dimensional vieW, Whereas a ?rst icon is assigned to said 
tWo-dimensional vieW and a second icon is assigned to said 
three-dimensional vieW. 

7. Device according to claim 1, operable to change the road 
navigation map betWeen a daytime vieW and a nighttime 
vieW, Whereas a ?rst icon is assigned to said daytime vieW and 
a second icon is assigned to said nighttime vieW. 

8. Device according to claim 1, Whereas said at least one 
icon is a tWo-dimensional image. 

9. Device according to claim 1, Whereas said at least one 
icon is a vector graphic. 

10. Device according to claim 1, Whereas said at least one 
icon is animated depending on at least one estimated or mea 
sured parameter like daytime, nighttime, speed, acceleration, 
sloWing doWn or distance. 

11. A method of displaying navigation information, the 
method being deployed in a navigation device programmed 
With a map database and softWare operable to display a cur 
rent position of the device on a road navigation map, Whereas 

several icons are saved in at least one directory, 
several icons are displayed on a screen, so that the user can 

choose at least one icon, 
said at least one icon is displayed on said road navigation 
map assigned to said current position, and 

at least one icon is received from an external device so that 
the user can add at least one icon to said at least one 

directory by means of an user interface of said naviga 
tion device. 


