OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA t‘.

OPIC CIPO

PROPERTY OFFICE

(72) MILLINGTON, JEFFREY ALAN, US
7)) MAGELLAN DIS INC., US

51) Int.C1.” GO6F 3/023. GO1C 21/20
30) 1998/03/10 (09/037,772) US

(12) (19) (CA) Dem ande-Application

(CANADIAN INTELLECTUAL

(21) (A1) 2,322,754
86) 1999/02/23
87) 1999/09/16

54) APPAREIL D’ ENTREE DE CARACTERES POUR SYSTEME DE

NAVIGATION

54) A NAVIGATION SYSTEM CHARACTER INPUT DEVICE

Press ENTER to select letter o

u/

(57) L mvention concerne un procede et un dispositif
pour 1nterface utilisateur graphique de systeme de
navigation. Ladite interface utilisateur graphique
comprend un affichage possedant plusieurs groupes de
symboles dispos€és chacun dans un sens propre
predetermine par rapport a une position de deépart. Un
apparell d’entrée  directionnel manipulable par
["utilisateur permet a ce demier de selectionner un des
oroupes, quel qu’ils soit, a I’aide d’une seule frappe. Une
fois un groupe sclectionne, ledit appareil permet a un
utilisateur d’activer un des symboles, quel qu’il soit,
d’un groupe, au moyen d’une seule frappe. Un symbole
active peut €tre selectionne par 1'utilisateur au moyen
d’une seule frappe. La sé€lection d’un symbole réactive
ensuite la position de départ.

I*I Industrie Canada  Industry Canada

(57) The invention relates to a method and a device for a
oraphical user iterface for a navigation system. The
oraphical user interface includes a display having several
oroups of symbols with each group arranged 1n a unique
pre-determined direction relative to a start position. A
user manipulatable directional mput device permits a
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keystroke. Once a group has been selected, the
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(87) Abstract

The invention relates to a method and

a device for a graphical user interface for
a navigation system. The graphical user
interface includes a display having several
groups of symbols with each group arranged
in a unique pre—determined direction relative
to a start position. A user manipulatable
directional input device permits a user to
select any one of the groups with a single
keystroke. Once a group has been selected,
the directional input device permits a user
to activate any one of the symbols within a
group with a single keystroke. An activated
symbol can be selected with one keystroke
by the user. Selection of a symbol then
re—activates the start position,
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A NAVIGATION SYSTEM CHARACTER INPUT DEVICE

BACKGROUND OF THE INVENTION

This invention generally relates to navigation or route guidance systems
and, more particularly, to a graphical user interface for a route guidance
system.

Navigation systems generally provide a recommended route from a
starting point to a desired destination. Generally, the starting point and
desired destination are selected from a large database of roads stored in a mass
media storage, such as a CD ROM, which includes the roads in the area to be
travelled by the user. The navigation system can be located in a personal
computer or it can be installed in a vehicle. If the navigation system 1s
installed in a vehicle, the starting point is typically the current position of the
vehicle, which can be input to the navigation system by an associated position
determining system that usually includes a GPS (Global Positioning System)
recelver.

The navigation system determines a route from the starting point to the
destination utilizing an algorithm well-known to those in the art and currently
in use in many navigation systems. Usually there are many potential routes
between the selected starting point and the desired destination. Typical
navigation systems select a recommended route based upon certain "cost"
values associated with each segment of road in the road database. These cost
values include the length of the road segment and the estimated time of travel
through the road segment. The navigation system selects the potential route
with the lowest total cost to be the recommended route. Depending upon the
predetermined algorithm of the navigation system, the navigation system will
recommend the route with the shortest total length, the lowest total time, or
some weighted average of length and time.

The recommended route is then displayed to the user as a map showing

the starting point and desired destination and highlighting the recommended
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route. Preferably, if the navigation system is installed in a vehicle, the
navigation system displays the current position of the vehicle and provides
turn-by-turn instructions to the driver, guiding the driver to the selected
destination.

Navigation systems typically include a graphical user interface that
allows a user to input the desired destination. For example, the user must
input a city name for the desired destination. Since a full keyboard 1s
impractical in a vehicle, the typical graphical user interface includes a
directional input device such as a four-way button. The user 1s presented with
the letters of the alphabet arranged in a single large rectangular array. The
typical system requires the user to scroll through the alphabet one letter at a
time using the directional input device, selecting a desired letter when it
becomes highlighted. These systems have the disadvantage of requiring a
large number of key strokes to input a given letter and the city name. Such
systems can also be very time consuming and frustrating for a user.

Thus, it is desirable to provide a graphical user interface and a method
that permits a user to rapidly select one character from a large array of
characters using a simple input device. It is furthermore desirable to provide
a graphical user interface and a method that allows a user to select one
character from a large array of characters with a mimimal number of

keystrokes.

MARY OF THE INVENTIC

In general terms, this invention provides a unique arrangement of
characters in combination with a directional input device which allows a user
to select one character from a large array of characters using no more than
three key strokes.

The graphical user interface generally includes a display device and a
directional input device that is manipulatable by a user. The display device

displays a plurality of groups arranged around a start position. Each group is
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located in a unique predetermined direction relative to the start position. Each
group further includes a plurality of symbols that are arranged around a central
position in the group. The directional input device is connected to the display
device and is capable of transmitting a selection signal and a plurality of output
signals, each of which is associated with one of the unique predetermined
directions. Each of the groups is activated in response to one of the output
signals. In addition, each symbol within an activated group is also activated
in response to one of the output signals. An activated symbol can be selected
by the user in response to the selection signal. Preferably, the symbols
include the characters of the alphabet.

The method of the invention comprises the steps of displaying a
plurality of groups including a first group, on a display device. Each group
includes a plurality of symbols, including a first symbol, and each group 1s
arranged in a unique predetermined direction relative to a start position. A
first directional signal associated with one of the unique predetermined
directions is transmitted from a user manipulatable directional input device to
the display device. The first group is activated in response to the first
directional signal. A second directional signal is then transmitted from the
directional input device to the display device and the first symbol of the first
group is activated in response to the second directional signal. A selection
signal is then transmitted from the directional input device to the display
device and the activated first symbol is selected. After a symbol has been
selected, the start position is highlighted and a second symbol can be selected
through the above steps.

This invention allows a user to rapidly select a desired symbol from a
large array of symbols with a minimal number of keystrokes. The invention
eliminates the need to scroll through each symbol individually until the desired
symbol is activated.

These and other features and advantages of this invention will become

more apparent to those skilled in the art from the following detailed
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description of the presently preferred embodiment. The drawings that

accompany the detailed description can be described as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic of a navigation system with the graphical user
interface of the present invention installed in a vehicle;

Figure 2 is a screen display of an embodiment of the graphical user
interface of the present invention illustrating the category of select a
destination city;

Figure 3 is a plan view of an eight way button which could be used as
the directional input device in Figure 1;

Figure 4 is a perspective view of a joy stick which could be used as the
directional input device in Figure 1;

Figure 5 is a schematic view of a processor connected to a database,
a display device, and a directional input device; and

Figure 6 is a screen display of an embodiment of the graphical user
interface of the present invention illustrating the category of select a

destination cCity.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The navigation system 20 of the present invention 1s shown
schematically in Figure 1. The navigation system 20 includes a CPU 22
(Central Processing Unit) connected to a display device 24, such as a high
resolution LCD or flat panel display. The CPU 22 is also connected to a
directional input device 26. The navigation system 20 further includes a
database 28 connected to the CPU 22. The database 28 is a mass media
storage device, such as a CD ROM or hard drive, which includes a map of all
the roads in the area to be travelled by the user. Each road in the database 1s

divided into road segments, each having an associated set of cost values, which
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indicate the "cost" of traveling that road segment. For example, the cost
values may include the length of the road segment, the estimated time to travel
the road segment, and the type of road (i.e., highway, secondary road, toll
road, one way, etc.).

The navigation system 20 can, but need not, be installed in a vehicle
32. The navigation system can be used in conjunction with position
determining devices, such as a GPS receiver 34, a gyroscope 36, a compass
38, and a wheel speed sensor 40, all connected to the CPU 22 (connections not
shown for simplicity). Such position determining devices are well-known and
are commercially available. Preferably, a combination of these position
determining devices 1s utilized.

Figure 2 is a screen display of an embodiment of the graphical user
interface of the present invention illustrating the category of "select a
destination city”. The display device 24 includes a category field 50 that
displays a user selected category of information. In Figure 2, the category of
information selected is the destination city. The display device 24 further
includes a type field 52, a lookahead field 54, and an instructional field 56.
A plurality of groups 58a through 58g are arranged around a start position 60.
Each group 58 is located in a unique, pre-determined direction 62a through
62¢g relative to the start position 60. A first group 58a is located in an upper
left direction relative to the start position 60. Each group 58 includes a
plurality of symbols 66. The symbols 66 in each group 58 are arranged
around a central position 70, which also comprises a symbol 66, in the group
58. The first group 58a includes a first symbol 66a. In Figure 2, the symbol
E is shown as an activated symbol 72. An "activated" symbol 66 or the start
position 60 may be indicated by a change in color, a brightening, an outline,
flashing, or other known destructive markings.

Figure 3 is a plan view of an eight way button shown generally at 80
which could be used as the directional input device 26 of Figure 1. The eight
way button 80 includes an internal disk 82 having a plurality of directional

arrows 84. Each of the directional arrows 84 corresponds to one of the pre-
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determined directions 62 shown on the display device 24. The internal disk
82 is pivotally mounted in the eight way button 80 and is capable of moving
in the direction of any one of the directional arrows 84. Movement of the
internal disk 82 in the direction of one of the directional arrows 84 transmits
R a directional signal that is associated with one of the pre-determined directions
62. The eight way button 80 further includes a central point 86, wherein
pressure on the central point 86 transmits a selection signal.
Figure 4 is a perspective view of a joy stick shown generally at 90,
which could alternatively be used as the directional input device 26 of Figure
10 1. The joy stick 90 includes a base 92 and a user manipulatable handle 94.
The handle 94 is movable in any of a number of pre-determined directions
each of which corresponds to one of the pre-determined directions 62.
Figure 5 is a schematic view of the CPU 22 connected to the display
device 24 and the directional input device 26. The CPU 22 includes a
15 comparator 100, a route determination system 102, and a filter 104 preferably
all of which are implemented in software.
Figure 6 is a screen display of an alternative embodiment of the
graphical user interface of the present invention illustrating the category of
"select a destination city.” The display device 24 includes a category field 110
20 that displays a user selected category of information. In Figure 6, the
category of information selected is the destination city. The display device 24
further includes a selection field 112 and an instruction field 114. A plurality
of groups 116a through 116g are arranged around a start position 118. Each
group 116 is located in a unique, pre-determined direction 120a through 120g
25 relative to the start position 118. A first group 116a is located in an upper left
direction relative to the start 118. Each group 116 includes a plurality of
symbols 122. The symbols 122 in each group 116 are arranged around a
central position 126, which also comprises a symbol 122, in the group 116.
The first group 116a includes a first symbol 122a. In Figure 6, the symbols
30 "M" and "L" are shown as enabled symbols 128, which can be selected in

response to a selection signal. In this embodiment, all symbols 122 that are
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not enabled symbols 132 are converted to disabled symbols 132, for example
the letter "K" in Figure 6. In this embodiment, a disabled symbol 132 can not
be selected by transmitting a selection signal from the directional input device
26. An enabled symbol 128 or the start position 118 may be indicated by a
change in color, a brightening, an outline, flashing, or other known destructive
markings. The display device also displays a cursor 130, which may be
indicated by a change in color, a brightening, an outline, flashing, or other
known destructive markings.

By way of illustration, the method of the present invention and use of
the graphical user interface shown in Figure 2 will be described as 1t would
be used to select a destination city. As will be understood by one of ordinary
skill in the art, the method and graphical user interface would be similarly
utilized to input other categories of information.

After a user has selected a category of information, for instance a
destination city, the display device 24 displays a screen similar to that shown
in Figure 2. In the category field 50 will be displayed the category of
information. Initially, the type field 52 will be blank and the lookahead field
54 will display the first entry in a list of pre-arranged symbol sequences found
in the database 28 and related to the selected category of information. The
start position 60 is initially activated.

A user selects the first letter of the desired destination city by moving
the directional input device 26 in the pre-determined direction 62 associated
with the group 58 containing the desired letter. This sends a first directional
signal from the directional input device 26 to the display device 24. The
central position 70 of the group 58 located in the pre-determined direction 62
is then activated. Activation of the central position 70 activates the group J38.
If the user wishes to select the symbol 66 located at the central position 70 of
the activated group 58, the user sends a selection signal from the directional
input device 26 to the display device 24. The selected symbol 66 1s then
displayed in the type field 52.

PCT/US99/03870
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If the user does not wish to select the symbol 66 located at the central
position 70, then the user moves the directional input device 26 in one of the
pre-determined directions 62 and thereby sends a second directional signal to
the display device 24. The symbol 66 located in the direction relative to the

S central position 70 associated with the second directional signal 1s then
activated. If the user then sends a selection signal, the activated symbol 66 1s
selected and is displayed in the type field 52.
After the first symbol 66 is selected, the comparator 100 in the CPU
22 compares the selected symbol 66 in the type field 52 to the list of pre-
10 arranged symbol sequences in the database 28. In this example the list would
be of city names. The first city in the list that begins with the selected symbol
66 in the type field 52 is then displayed in the lookahead field 54. The start
position 60 is then reactivated. If the user then sends a selection signal from
the directional input device 26, the city displayed in the lookahead field 54
15 will be selected and it replaces the symbol 66 displayed in the type field 52.

To select the city displayed in the lookahead field 54, the user could
also manipulate the directional input device 26 in the direction associated with
the "list" icon in Figure 2, this sends a directional signal to the display device
24 and the "list" icon is activated. A popup menu with an alphabetized list of

20 city names, centered on the first city that begins with the character in the type
field 52 is then displayed on the display device 24. The user can scroll
through the list of city names using the directional input device 26, the city
that is in the centered position is shown as activated. If the user then sends
a selection signal from the directional input device 26, the activated city i1s

25 selected and it replaces the symbol 66 displayed in the type field 52. As a
further option, the directional input device 26 may include a view button (not
shown). Pressing the view button toggles the screen shown on the display
device 24 between a full screen list of city names and the display shown in
Figure 2.

30 The user can continue to select additional symbols 66. Subsequently

selected symbols 66 are displayed in the type field 52 in the order in which
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they are selected. After each symbol 66 has been selected, the comparator 100
again compares the sequence of symbol 66 in the type field 52 to the lists of
pre-arranged symbol sequences in the database 28 and displays in the
lookahead field 54 the first pre-arranged symbol sequence that includes the
sequence displayed in the type field 52.

After each selection signal is transmitted, the start position 60 is again
activated and another symbol 66 can be selected. Thus, any symbol 66 in any
group 58 shown in the display device 24 can be selected with a maximum of
three key strokes. The maximum three key strokes are a first directional
signal, a second directional signal, and a selection signal.

By way of a second illustration, the method of the present invention
and the use of the graphical user interface shown in Figure 6 will be described
as it would be used to select a destination city. As will be understood by one
of ordinary skill in the art, the method and graphical user interface would be
similarly utilized to input other categories of information. The main difference
between the graphical user interface embodiment shown 1n Figure 2 and that

shown in Figure 6 is that the screen shown in Figure 6 is the embodiment that
would be displayed when the filter 104 is incorporated in the CPU 22.

After a user has selected a category of information, for instance a
destination city, the display device 24 displays a screen similar to that shown
in Figure 6. In the category field 110 will be displayed the category of
information. Initially, the selection field 112 will be blank the start position
118 will be activated.

A user selects the first letter of the desired destination city by moving
the directional input device 26 in the pre-determined direction 120 associated
with the group 116 containing the desired letter. This sends a first directional
signal from the directional input device 26 to the display device 24. The
central position 126 of the group 116 located in the pre-determined direction
120 is then activated. Activation of the central position 126 activates the
group 116. If the user wishes to select the symbol 122 located at the central

position 126 of the activated group 116, the user sends a selection signal from
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the directional input device 26 to the display device 24. The selected symbol
122 is then displayed in the selection field 112.

If the user does not wish to select the symbol 122 located at the central

position 126, then the user moves the directional input device 26 in one of the

5 pre-determined directions 120 and thereby sends a second directional signal to
the display device 24. The symbol 122 located in the direction relative to the
central position 126 associated with the second directional signal 1s then
activated. 1If the user then sends a selection signal, the activated symbol 122
is selected and is displayed in the selection field 112.

10 After the first symbol 122 is selected, the comparator in the CPU 22
compares the selected symbol 122 in the selection field 112 to the list of pre-
arranged symbol sequences in the database 28. In this example, the list would
be of city names. The entire name of the first city in the list that begins with
the selected symbol 122 in the selection field 112 is then displayed in the

15 selection field 112. The cursor 130 will be centered on the second symbol 122
of the name of the first city in the list. The start position 118 1s then re-
activated. If the user then sends a selection signal from the directional 1nput
device 26, the city displayed in the selection field 112 will be selected. The
cursor 130 will be displayed in the selection field 112 adjacent to the first

20 symbol 122.

The user can continue to select additional symbols 122. But in the
embodiment shown in Figure 6, only the enabled symbols 128 can be selected
subsequent to the selection of the first symbol 122 and disabled symbols 132
can not be selected. In this embodiment, the CPU 22 also includes a filter

25 104. The filter 104 in conjunction with the comparator 100 determines which
of the symbols 122 will be enabled symbols 128 based on the list of pre-
arranged symbol sequences in the database 28. By way of illustration only,
assume that the user has selected as a first symbol 122 the letter "A" and that
the list of city names available in the database 28 that begin with the letter "A”

30 consists of "alpha,” "alto," and "amy." After the user has selected as the first

symbol 122 the letter "A," the comparator 100 in conjunction with the CPU
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22 determines that the three possible city names that begin with the letter "A”
consist of alpha, alto, and amy. The city name alpha will be displayed 1n the
selection field 112 with the cursor 130 located adjacent to the letter "A." The
filter 104 will then convert the symbols 122 "L" and "M" into enabled
symbols 128 and convert all the other symbols 122 into disabled symbols 132.
A user will not be able to select any symbol 122 other than the enabled
symbols 128. If the user then selects the letter "L" as the second symbol 122,
the letter "M" will be converted by the filter 104 into a disabled symbol 132
and the letters "P" and "T" will be converted from disabled symbols 132 into
enabled symbols 128. If the user then selects enabled symbol 128 "T" the
graphical user interface also has an auto-fill feature wherein, once the filter
104 determines that there is only a single matching pre-arranged symbol
sequence in the list in the database 28, the filter 104 in conjunction with the
CPU 22 will automatically fill in the rest of the symbols 122 to complete the
single available pre-arranged symbol sequence from the list. Likewise, if the
user had selected enabled symbol 128 "P" the filter 104 in conjunction with
the CPU 22 would automatically select the only possible matching pre-
arranged symbol sequence of the city "alpha.”

The graphical user interface of this embodiment includes the further
feature that if a user deletes a previously selected symbol 122 at a point where
the filter 104 determines that there are more than one possible enabled symbols
128, then the filter 104 will re-enable the symbols 122 that are possible
enabled symbols 128. By way of illustration, if the user had selected, In
order, the sequence of symbols 122 of "AL," then the letters "P" and "T"
would be enabled symbols 128. If the user then deleted the symbol 122 "L,"
the filter 104 would convert the symbols 122 "L" and "M" into enabled
symbols 128.

In the embodiment shown in Figure 6, the filter 104 is only used to
filter symbols 122 and convert them into enabled symbols 128 and disabled
symbols 132 when the category in the category field 110 has a corresponding
list of pre-arranged symbol sequences in the database 28. If the category 1is

PCT/US99/03870
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one without such a list, for instance a category of "address book," then the
filter 104 does not operate to limit the available symbols 122 that can be
selected by a user.

An additional feature of the graphical user interfaces shown in Figures
2 and 6 is that they include a group wrap feature. This feature operates in the
following manner. Beginning from the start position 60, a user sends a first
directional signal and activates the central position 70 of a group 58. The user
then sends a second directional signal activating one of the symbols 66 not
found in the central position 70 of a group 58. If the user then sends a third
directional signal and the third directional signal is in the direction of a group
58 that is adjacent to the activated symbol 66, either physically on the display
device 24 or via a wrap, then the central position 70 of that adjacent group 58
1S activated.

After a user has selected a destination city using one of the above
described procedures, the user may be prompted to input additional
information such as a street name, street address, or landmark. The user will
input this additional information using the directional input device 26.

Once the user has input all of the necessary information, the navigation
system 20 selects the potential route with the lowest total cost to be the
recommended route. Depending upon the predetermined algorithm of the
navigation system 20, the navigation system 20 will recommend the route with
the shortest total length, the lowest total time, or some weighted average of
length and time.

The recommended route is then displayed to the user on the display
device 24 as a map showing the starting point and desired destination and

highlighting the recommended route. Preferably, if the navigation system 20
is installed in a vehicle 32, the navigation system 20 displays the current
position of the vehicle 32 and provides turn-by-turn instructions to the dniver,
guiding the driver to the selected destination.

The foregoing description is exemplary rather than limiting in nature.

Variations and modifications to the disclosed embodiment may become

PCT/US99/03870
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apparent to those skilled in the art and do come within the scope of this

invention. Accordingly, the scope of legal protection afforded this invention

can only be determined by studying the following claims.
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CLAIMS
We claim:
1. A method for activating a symbol from a plurality of symbols

in a graphical user interface, said method comprising the steps of:

a.) displaying a plurality of groups including a first group around
a start position on a display device, each group having a plurality of symbols
including a first symbol, each group in a unique pre-determined direction
relative to the start position;

b.) transmitting a first directional signal associated with one of the
unique pre-determined directions from a directional input device;

c.)  activating the first group in response to the first directional
signal;

d.) transmitting a second directional signal from the directional
input device; and

e.) activating the first symbol of the first group in response to the

second directional signal.

2. A method for activating a symbol from a plurality of symbols
1n a graphical user interface as recited in Claim 1 further including the step of
activating one of the symbols within the first group in response to the first

directional signal.

3. A method for activating a symbol from a plurality of symbols
in a graphical user interface as recited in Claim 1 wherein each of the groups
includes a central position and each of the symbols within a group are

arranged 1n a unique pre-determined direction relative to the central position.

4. A method for activating a symbol from a plurality of symbols

In a graphical user interface as recited in Claim 3 wherein the plurality of
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symbols within a group are arranged relative to the central position in the

same arrangement as the plurality of groups relative to the start position.

S. A method for activating a symbol from a plurality of symbols
5 In a graphical user interface as recited in Claim 1 including the further step of
transmitting a first selection signal from the directional input device, thereby

selecting the activated first symbol.

6. A method for activating a symbol from a plurality of symbols
10 in a graphical user interface as recited in Claim 5 including the further steps
of:
displaying the selected first symbol in a type field on the display
device;
activating a second symbol of one of the plurality of groups;
15 transmitting a second selection signal, thereby selecting the activated

second symbol; and
displaying the selected second symbol in the type field adjacent to the
first symbol.

20 7. A method for activating a symbol from a plurality of symbols
in a graphical user interface as recited in Claim 6 including the further steps
of comparing the sequence of the first symbol and the second symbol in the
type field to a database of a plurality of pre-arranged symbol sequences and
displaying in a lookahead field a first pre-arranged symbol sequence that

25 includes the symbol sequence in the type field.

8. A method for activating a symbol from a plurality of symbols
in a graphical user interface as recited in Claim 7 including the further steps
of activating the lookahead field;

30 transmitting a third selection signal, thereby selecting the first pre-

arranged symbol sequence; and
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replacing the sequence of the first symbol and the second symbol in the

type field with the first pre-arranged symbol sequence.

9. A method for activating a symbol from a plurality of symbols
S in a graphical user interface as recited in Claim 5 including the further steps
of:
comparing the selected first symbol to a list of pre-arranged symbol
sequences 1n a database;
filtering from the list a plurality of filtered pre-arranged symbol
10 sequences wherein each of the filtered pre-arranged symbol sequences includes
the selected first symbol as its first symbol; and
displaying in a selection field on the display device a first filtered pre-

arranged symbol sequence.

15 10. A method for activating a symbol from a plurality of symbols
In a graphical user interface as recited in Claim 9 including the further steps
of:

filtering the plurality of symbols in the plurality of groups; and
enabling a plurality of symbols and disabling a plurality of symbols,

20 wherein each one of the plurality of enabled symbols represents a second

symbol 1n one of the filtered plurality of pre-arranged symbol sequences.

11. A method for activating a symbol from a plurality of symbols
in a graphical user interface as recited in Claim 10 including the further steps
25 of:
activating one of the enabled symbols;
transmitting a second selection signal from the directional input device,
thereby selecting the activated enabled symbol as a second symbol; and

displaying the second symbol in the selection field adjacent to the first
30 symbol.
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12. A method for activating a symbol from a plurality of symbols
in a graphical user interface as recited in Claim 11 including the further steps
of:

filtering from the plurality of filtered pre-arranged symbol sequences
a second pre-arranged symbol sequence wherein the second pre-arranged
symbol sequence 1s different from the first filtered pre-arranged symbol
sequence and the second pre-arranged symbol sequence includes as its first and
second symbols the first symbol and the second symbol displayed in the
selection field; and

replacing the first filtered pre-arranged symbol sequence with the

second pre-arranged symbol sequence in the selection field.

13. A method for activating a symbol from a plurality of symbols
in a graphical user interface as recited in Claim 1 wherein the plurality of
symbols includes the characters of a human language and step e.) comprises

activating one of the characters.

14. A method for activating a symbol from a plurality of symbols
in a graphical user interface as recited in Claim 1 including the further steps
after step e.) of transmitting a third directional signal associated with one of
the unique pre-determined directions from the directional input device and
activating one of the pluralities of groups in response to the third directional

signal.

15. A graphical user interface comprising:

a display device displaying a plurality of groups, each of said groups
including a plurality of symbols, each group located in one of a plurality of
pre-determined directions relative to a start position;

said plurality of symbols of each of said groups arranged about a

central position in each of said groups;
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an 1nput device connected to said display device, said input device

~ having a selection signal and a plurality of directional output signals, each of

said plurality of output signals associated with one of said plurality of pre-
determined directions; and

each group activatable in response to one of said plurality of output
signals, each symbol within an activated group of said plurality of groups
activatable in response to one of said plurality of output signals, an activated

symbol selectable 1n response to said selection signal.

16. A graphical user interface as recited in Claim 15 wherein said

input device includes an eight way directional control.

1'7. A graphical user interface as recited in Claim 15 wherein said

symbols include the characters of a human language.

18. A graphical user interface as recited in Claim 15 further
including a type field on said display device, said type field displaying a
selected symbol.

19. A graphical user interface as recited in Claim 15 further
including a symbol sequence comparator connected to a processor, a database
of pre-arranged symbol sequences accessible by said processor, and a
lookahead field on said display device, said lookahead field displaying one of
said pre-arranged symbol sequences accessed by said processor in response to

said selected symbol displayed in said type field.

20. A graphical user interface as recited in Claim 19 wherein said
lookahead field is activatable in response to one of said directional output
signals and said pre-arranged symbol sequence displayed in said lookahead

field 1s selectable in response to said selection signal.

PCT/US99/03870
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21. A graphical user interface as recited in Claim 15 wherein a first
symbol of said plurality of symbols within each of said plurality of groups is
located at said central position, said first symbol activated when said group is

activated.

22. A graphical user interface as recited in Claim 15 further
including a selection field on said display device, said selection field displaying

a selected symbol.

23. A graphical user interface as recited in Claim 22 further
including a symbol sequence comparator and a filter connected to a processor,
a database having a plurality of pre-arranged symbol sequences accessible by
said processor; said filter filtering at least one of said plurality of pre-arranged
symbol sequences in response to said selected symbol; and

said processor replacing said selected symbol with at least one of said

plurality of pre-arranged symbol sequences in said selection field.

24. A graphical user interface as recited in Claim 23 wherein at
least one of said plurality of pre-arranged symbol sequences displayed in said

selection field is selectable in response to said selection signal.

25.  An in-vehicle navigation system comprising:

a database including a plurality of roads, said plurality of roads
including a first road;

a position determining system, said position determining system
determining a position of the vehicle relative to said first road;

a graphical user interface for selecting a destination from said database,

said interface including a display device and an input device;

PCT/US99/03870
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said display device displaying a plurality of groups, each of said groups
including a plurality of symbols, each group located in one of a plurality of
pre-determined directions relative to a start position;

said plurality of symbols of each of said groups arranged about a
central position 1n each of said groups;

an input device connected to said display device, said input device
having a selection signal and a plurality of directional output signals, each of
said plurality of output signals associated with one of said plurality of pre-
determined directions;

each group activatable in response to one of said plurality of output
signals, each symbol within an activated group of said plurality of groups
activatable in response to one of said plurality of output signals, an activated
symbol selectable 1n response to said selection signal; and

a route determination system, said system determining a route from
said position of said vehicle to said destination, said route on said plurality of

roads.

26.  An in-vehicle navigation system as recited in Claim 25 wherein

said input device comprises an eight way button.

27.  An in-vehicle navigation system as recited in Claim 25 wherein
said position determining system includes a Global Positioning System

receiver.

28.  An in-vehicle navigation system as recited in Claim 25 wherein

said plurality of symbols includes the characters of a human language.

PCT/US99/03870
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