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(54) Title: CAR COMPASS

(57) Abstract

A car compass comprising a satellite re-
ceiver which generates coordinates of an actual
position of the car compass, input means for in-

putting a desired destination and a control unit

which represents, on a display, the driving direc-
tion to be followed. The control unit comprises 12
a first digital file wherein at least postcodes and

position coordinates related thereto and associ-
ated with those postcodes are stored, whilst the
control unit, in use, addresses, on the basis of a 16

postcode associated with the inputted information \

about the desired destination, the first digital file
to obtain the position coordinates of the desired
destination; determines, on the basis of the po-

sition coordinates of the desired destination and
the coordinates of the actual position, the driving
direction to be followed; and displays an arrow
on the display, with the direction of the arrow on

the display corresponding to the driving direction
to be followed.
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Title: Car compass

The invention relates to a car compass comprising a
satellite receiver which on the basis of received satellite
signals generates coordinates of an actual position of the car
compass, input means whereby a user can input information
about a desired destination, a control unit to which the
coordinates of the actual position and the information about
the desired destination are fed and which processes these
coordinates and information in combination for obtaining
information about a driving direction to be followed in order
to reach the desired destination, and a display on which this
driving direction to be followed is represented.

Such a car compass is known per se and is inter alia
marketed under the names of Telepath 100 and Carin. These
types of systems further comprise a magnetic-field probe for
determining the direction of the car compass or the driving
direction of the car, sensors for determining the number of
revolutions of the front wheels of the car, and a car atlas in
CD-version for, inter alia, obtaining coordinates of a desired
destination. This renders the known systems fairly complex and
economically unprofitable. Moreover, the processing in
combination of information coming from four different sources
of information - namely satellite receiver, magnetic probe,
front wheel sensors and the car atlas in CD-version - involves
a fairly substantial susceptibility to interference. In
addition, a route to be followed is typically represented on
the display by means of text and maps. This is often difficult
to read for a user, as a result of which a user runs the risk
of slackening his attention to the traffic.

The invention meets these drawbacks and has as a
characteristic that the control unit comprises a first digital
file wherein at least postcodes and position coordinates
related thereto and associated with those postcodes are
stored, whilst the control unit, in use:

- addresses, on the basis of a postcode associated with the
inputted information about the desired destination, the
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first digital file to cbtain the position coordinates of the
desired destination;

- determines, on the basis of the position coordinates of the
desired destination and the coordinates of the actual
position, the driving direction to be followed; and

- displays a direction afrow on the display, with the
direction of the direction arrow on the display
corresponding to the driving direction to be followed.

Because, in accordance with the invention, postcodes are
used, a system of a high accuracy is obtained. Determining the
position of a desired destination can be carried out very
accurately by means of the postcodes, due to the fact that for
instance in the Netherlands, the postcodes have an average
distance which is less than 300 m. If the accuracy of the
satellite receiver is for instance 100 m, this means that,
starting from an area of a 100 m radius around the position
wherein the car compass is located and a 150 m radius for the
postcode area, the accuracy of the distance measurement
between the actual and the desired position is about 180 m. In
urban areas this is still better, because in these areas the
postcode density is greater than mentioned above.

In addition, the reading of a direction arrow is very

easy for a motorist. A quick glance at the display enables a

motorist to read the driving direction to be followed. In

practice, this proves to be far more easy than reading a route
indicated on a map.

A particular embodiment of the car compass has as a
characteristic that the control unit, in use:

- determines, on the basis of coordinates, successively
determined by the satellite receiver, of at least two
different consecutive actual positions of the car compass,
the actual direction of movement of the car compass;

- determines, on the basis of the position coordinates of the
desired destination, the coordinates of the actual position
and the actual direction of movement of the car compass, the
driving direction to be followed relative to the actual
direction of movement; and
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- displays the direction arrow on the display so that the
direction of the direction arrow on the display corresponds
to the driving direction to be followed relative to the
actual direction of movement of the car compass.

This means that the driving direction of a wvehicle
relative to the earth can be determined very accurately and
without the use of a magnetic probe. Another substantial
advantage is that the arrow indicates the driving direction to
be followed relative to the actual direction of movement of
the vehicle. Hence, a user can establish directly in which
direction he has to drive in order to reach the desired
destination. Preferably, the direction of the direction arrow
represents, relative to a vertical axis of the display, the
driving direction to be followed relative to the actual
direction of movement. Thus, the direction arrow forms a
needle of a 'compass' pointing in the direction of the desired
destination. In particular, the extremity of the direction
arrow lies on an elliptic curve whose long axis is directed
vertically and whose short axis is directed horizontally on
the display. If a motorist has approached the desired
destination very close, the final meters to the address can as
a rule be travelled on the basis of street and house numbers.

Hereinafter, the invention will be specified with
reference to the accompanying drawings, wherein:

Fig. 1 shows a possible embodiment of a car compass
according to the invention;

Fig. 2 shows a vector diagram to illustrate the operation
of the control unit of the car compass according to Fig. 1;

Fig. 3 shows a first possible representation on the
display of the car compass;

Fig. 4 shows a second possible representation on the
display of the car compass;

Fig. 5 shows a third possible representation on the
display of the car compass;

Fig. 6 shows a schematic view of the first and the second
digital file of the car compass according to Fig. 1; and



10

15

20

25

30

35

WO 97/02469 PCT/NL96/00277

4

Fig. 7 shows a fourth possible representation on the
display of the car compass.

In Fig. 1, by reference numeral 1, a possible embodiment
of a car compass according to the invention is shown. The car
compass 1 comprises a satellite receiver 2, known per se. The
satellite receiver 2 combrises an antenna 4 for receiving and
further processing satellite sigmals. In this example, the
satellite receiver 2 is suitable for receiving signals
transmitted by GPS-satellites. At this moment, 24 GPS-
satellites are located at an altitude of 20,000 km above the
earth. These satellites have a travelling time of 12 hours.
They are evenly distributed over six orbit planes, so that,
depending on the location on the earth, in each case at least
four and maximally twelve satellites can be observed. The
operation of the satellite receiver 2 is known per se and will
presently not be further explained.

By means of reception of the above-mentioned satellite
signals, the satellite receiver 2 determines coordinates of an
actual position P: at the point of time t of the car compass
on the earth's surface. This actual position Py is fed to a
control unit 8 of the car compass 1 by means of line 6. The
actual position Py is expressed in coordinates Py(t) and Py (t)
of the coordinate system WGS84 (World Geodetic System 1984),
known per se. The WGS84 coordinates are generally expressed in
Py and Py on the WGS84 ellipsoid. The satellite receiver 2 can
also provide a coordinate H indicating the altitude above the
ellipsoid. In this connection, however, thisvcoordination is
less interesting.

The car compass further comprises input means 10 by means
of which a user can input information about an address of a
desired destination. In addition, the car compass comprises a
display 12 for at least displaying information about a desired
driving direction to be able to reach the desired destination.
In this example, the input means 10 comprise four buttons 11
for the control of a cursor displayed on the display 12 and a
button 13 for confirming an option on the display 12 indicated
by means of the cursor buttons 11.
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The input means 10 and the display 12 are connected to
the control unit 8 by means of line 14 and line 16
respectively. In this example, the control unit 8 is composed
of a microprocessor 18, a working memory 20, a map reader 22
wherein a smartcard and/or PC-card (PCMIA-card) 24 is
included, and an interfaée 26. The microprocessor 18, the
working memory 20, the map reader 22 and the interface 26 can
communicate with one another in a manner known per se by means
of a communication bus 28. Via line 14 and line 16, the
interface 26 is further connected to the input means 10 and
the display 12 to enable a communication between the input
means 10 and the display 12 on the one hand and the
microprocessor 18 on the other.

In this example, the smartcard 24 comprises a first
digital file, wherein at least postcodes and position
coordinates related thereto and associated with those
postcodes are stored; see also Fig. 6. In the Netherlands, a
postcode consists of four digits and two letters. Hence, a
postcode can be represented by CCCCLL, wherein C indicates a
digit and L indicates a letter. In this example, the first
file comprises for all postcodes CCCCLL two associated
coordinates Gx and Gy represented by the position G of the
relevant postcode in the RD-system known per se. The RD-system
['Rijksdriehoekmeting' = state trigonometry] concerns the
systam of state trigonometry used in the Netherlands.

In this example, the smartcard 24 further comprises a
second digital file (Fig. 6) with interrelated addresses and
postcodes. Finally, the control unit 8 further comprises a
ROM-memory 30 which is also connected to the bus 28. Stored in
the ROM-memory 30 is software which, in use, determines the
operation of the control unit and, accordingly, the operation
of the car compass 1. During a first operating mode, a number
of place names from the second digital file are displayed in
alphabetic order on the display 12, under the control of the
microprocessor 18. Fig. 3 shows an example of a possible
representation on the display 12. By means of the cursor
control keys ll, the alphabetic list of place names can be
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gone through in a known manner. A cursor 32 can for instance
by placed on the arrow 33 by means of the cursor keys 11,
whereupon, by pressing the button 13, the list of place names
is gone through in rising alphabetic order. Likewise, the list
can be gone through in opposite direction by operating an
arrow 34 in a similar manner. If the place name of a desired
destination has been found, in this example Apeldoorn, the
cursor 32 can be placed on the place name Apeldoorn, again by
means of the cursor keys 11. A definitive choice is made by
subsequently energizing the button 13. After the choice has
been made, the cursor 32 can be placed in a box with the text
"to screen 3", whereupon the confirmation button 13 should be
energized. The control unit 8 is thus brought into a second
operating mode. In this second operating mode, new information
from the second digital file is displayed on the screen 12,
under the control of the microprocessor 8. An example of a
possible screen display is shown in Fig. 4. Displayed are a
number of street names with corresponding house numbers and
postcodes, associated with the selected place of Apeldoorn. As
described in relation to Fig. 3, the list of street names can
be gone through in alphabetic order, again by means of the
cursor control keys 1ll. Hence, in this example, the
microprocessor is controlled by the input means for
selectively displaying a number of street names with,
optionally, the associated house numbers and postcodes from
the second digital file. When, by means of the cursor control
key 11, the street name and the associated house number of the
desired destination has been found, the cursor control key 11
can be placed on the desired destination. In this example,
this is the 'Wapenrustweg'. By subsequently energizing the
button 13, the Wapenrustweg is selected for the house numbers
100 to 134. In this example, the associated postcode is also
displayed, as a check. After energization of the button 13,
the relevant information about the desired destination has
been inputted. Also, the postcode associated with that
destination has been obtained. On the basis of the obtained
postcode associated with the inputted information about the
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desired destination, the microprocessor will now address the
first digital file to obtain the position coordinates Gx and
Gy of the desired destination G.

Now, in the control unit 8, the coordinates Gx, Gy of the
desired destination G are known, as are the coordinates Pg(t)
and Py (t) of the actual position P.. In this example, the
control unit 8 transforms the coordinates Pg(t) and Py (t) into
coordinates Px(t) and Py(t), with the coordinates Px(t) and
Py (t) representing the position of the car compass in the RD-
system.

Consequently, the following tranformation is carried out:

(Pp(t), Py(t)) — (Px(t), Py(t))

On the basis of the actual position Py = (Px(t), Py(t)) of
the car compass and the desired destination G = (Gx, Gy), the
driving direction D to be followed can be determined. In
Fig. 2, the point P¢ represents an example of an actual
position of the car compass at the point of time t. Point G
represents the desired destination. The vector D connects the
point Py to the point G and, accordingly, represents the
driving direction to be followed. The control unit 8
determines the coordinates Dx(t) and Dy(t) of the driving
direction to be followed at the point of time t as follows:

Dx(t) = Gx - Px(t)

Dy(t) = Gy - Py(t)

The coordinates Dx(t) and Dy(t) are again defined in the
RD-system.

Next, the vector D can be displayed on the display 12 as
it is shown in Fig. 2. The displayved vector D thereby forms
the above-mentioned direction arrow. In that case, the x-axis
and y-axis of the RD-system could also be displayed on the
display 12. The direction arrow thus to be displayed can for
instance be further standardized, so that it always has the
length A. This can for instance be carried out as follows:

Dy'(t) = A.Dx(t) /\/Dx(t)2+Dy(t)2

Dy'(t) = A.Dy(t) / \/Dx(t)2+Dy(t)2.

In accordance with a particular embodiment of the car
compass, the driving direction to be followed relative to the
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actual direction of movement of the car compass is represented
on the display by means of a direction arrow. For this
purpose, the control unit 8 determines, on the basis of
coordinates, successively received by the satellite receiver,
of at least two different comnsecutive actual positions Pp-ar
and P. of the car compass, the actual direction of movement of
the car compass at the point of time t. In Fig. 2, the point
Pt-At represents the actual position of the car compass at the
point of time t-At. Likewise, the point P represents the
actual position of the car compass at the point of time t. In
this example, the vector R interconnecting the point Pr-ar and
the point Py is considered to represent the actual direction
of movement of the car compass at the point of time t. By
determining the angle ¢ between the vector R and the vector D,
the driving direction to be followed relative to the actual
driving direction can be determined. This driving direction
can then be represented on the display 12 by means of a
direction arrow again (see Fig. 5). The image according to
Fig. 5 can for instance be obtained by moving the cursor into
the frame with the text "to screen 1" and then pressing the
button 13 (see Fig. 4). In Fig. 5, the direction of the
direction arrow V on the display corresponds to the driving
direction to be followed relative to the actual direction of
movement of the car compass. The vertical axis of the display
gives the actual direction of movement (vector R) of the car
compass. The length of the direction arrow V is chosen so that
it lies on an elliptic curve whose long axis is directed
horizontally and whose short axis is directed vertically on
the display. This elliptic curve is also shown, in dotted
lines, in Fig. 5. It is thus suggested that the direction
arrow moves in the plane of the road. The control unit 8 also
determines the length of the vector D as it is shown in Fig.
2. The length of the vector D corresponds to the distance in a
straight line between the desired destination G and the actual
position P.. The outcome of this calculation, in this example
12.4 km, is also represented on the display.
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The above-outlined operation of the control unit can be
specified as follows. The control unit determines coordinates
Rx(t) and Ry(t) of the vector R in the RD-system as follows:

Rx (t) = Px(t)-Px(t-aAt)

Ry (t) Py (t) -Py(t-At).

After this, a calcuiation, known per se, can be carried
out, wherein the vector D is rotated anti-clockwise through an
angle of 90-¢°(t). The angle ¢(t) follows directly from the
coordinates Rx(t) and Ry(t). After this, the following
transformation is carried out:

I

o (t)

—)

(Dx(t), Dy(t)) (Dx" (t), Dy"(£))

The coordinates Dy" (t) and Dy"(t) of the vector D thus rotated
through the angle ¢(t) indicate the direction of the direction
arrow as it is shown in Fig. 5. For this purpose, these
coordinates Dx" (t) and Dy"(t) are standardized in a manner
known per se, so that the extremity of the direction arrow to
be displayed lies on the ellipse mentioned. The distance D to
be travelled in a straight line, which distance is represented
in Fig. 5 as 12.4 km, can be calculated as follows:

D = \/Dx(t)z + Dy(t)2.

It will be understood that many variants of the car

compass are conceivable within the framework of the invention.
For instance, the inputting of information about the desired
destination can also be carried out by putting in directly a
postcode associated with the desired destination. Inputting by
means of a keyboard is also possible. This postcode could for
instance be selected by displaying lists of postcodes from the
first digital file on the display 12. Also, the inputting of
an address of a desired destination need not necessarily
concern a place of residence, street name and street number.
For instance, the second digital file can be extended to
include addresses or names of restaurants, petrol stations,
banks, auxiliary services, tourist attractions on the one
hand, and the associated postcodes on the other. In addition,
it is possible to input customer-specific address files. If
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necessary, this can be read in from another PC or by means of
a PC-card.

In urban
areas, the postcode areas are usually smaller, as a result of
which the accuracy of the indications increases. However, in
rural areas, the postcodé areas are larger than the above-
described 300 m section. In accordance with a particular
embodiment of the car compass, a switch-over could be made for
these areas from postcode coordinates to PAP-data (PAP:
premises, address and place coordinates). In that case, for
particular addresses the postcode is replaced by PAP-data.
These PAP-data can then be related again to position
coordinates of the desired destination. _

More particularly, the first digital file is for this
purpose provided with PAP-data related to the position
coordinates associated with those PAP-data, while on the basis
of PAP-data associated with the inputted desired destination,
the control unit, in use, can address the first digital file
to obtain the position coordinates of the desired destination.

If a particular postcode is not known in the first
digital file, the control unit can for instance select a
postcode which numerically and alphabetically is closest to a
selected postcode of the desired destination. The more
positions in the postcode correspond, the closer they will be
in each other's vicinity. The control unit can further
comprise a digital road-network file, known per se, with
numbered roads for displaying on the display, by means of a
map, the main route to be followed to the desired destination
(Fig. 7). The control unit displays the main route in this
known manner in particular if the car compass is located
outside a densely built-up area, or if the distance in a
straight line between the actual position of the car compass
and the desired destination is greater than a predetermined
value. If the map with the main route is not displayed, then
the direction arrow is displayed. In particular, the direction
arrow is displayed with a background that does not comprise
any cartographic information (see Fig. 5). The background then
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comprises, for instance, a neutral blue field, while the
direction arrow is white. In that case, the direction arrow
only indicates the direction relative to the actual direction
of movement. Hence, in use, the map with the main route to be
followed (Fig. 7) or the direction arrow (Fig. 5) will be
displayed (depending on the circumstances). In addition, it is
possible that the car compass further comprises means for
informing a user of the desired driving direction through
sound.

It will be understood that the first and second digital
files can readily be replaced by new versions, simply by
replacing the card 24 by a new smartcard. This is particularly
convenient in view of the fact that new postcodes are
regularly introduced for new housing estates. In this manner,
the car compass 1 can always be kept up to date.

These variants are all understood to fall within the
framework of the invention.

"Finally, it is observed that in accordance with the
invention, it is also possible to transform the coordinates of
the desired destination defined in the RD-system to the GPS84-
system. Subsequently, all calculaticons as discussed
hereinabove can be carried out in an entirely analogous manner
in the GPS84-system, instead of in the RD-system.
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CLATMS

A car compass comprising a satellite receiver which on
the basis of received satellite signals generates coordinates
of an actual position of the car compass, input means whereby
a user can input information about a desired destination, a
control unit to which the coordinates of the actual position
and the information about the desired destination are fed and
which processes said coordinates and information in
combination for obtaining information about a driving
direction to be followed in order to reach the desired
destination, and a display on which said driving direction to
be followed is represented, characterized in that the
control unit comprises a first digital file wherein at least
postcodes and position coordinates related thereto and
associated with said postcodes are stored, whilst the control
unit, in use:

- addresses, on the basis of a postcode asscciated with the
inputted information about the desired destination, the
first digital file to obtain the position coordinates of the
desired destination;

- determines, on the basis of the position coordinates of the
desired destination and the coordinates of the actual
position, the driving direction to be followed; and

- displays a direction arrow on the display, with the
direction of the direction arrow on the display
corresponding to the driving direction to be followed.

2. A car compass according to claim 1, characterized in that

the control unit:

- determines, on the basis of coordinates, successively
determined by the satellite receiver, of at least two
different consecutive actual positions of the car compass,
the actual direction of movement of the car compass;

- determines, on the basis of the position coordinates of the
desired destination, the coordinates of the actual position

i~

.
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and the actual direction of movement of the car compass, the
driving direction to be followed relative to the actual
direction of movement; and
- displays the direction arrow on the display so that the
direction of the direction arrow on the display corresponds
to the driving direction to be followed relative to the
actual direction of movement of the car compass.
3. A car compass according to claim 2, characterized in that
a vertical axis of the display represents the actual direction
of movement and that the direction of the direction arrow
represents, relative to a vertical axis of the display, the
driving direction to be followed relative to the actual
direction of movement.
4. A car compass according to claim 3, characterized in that
the extremity of the direction arrow lies omn an elliptic curve
whose long axis is directed horizontally and whose short axis
is directed vertically on the display.
5. A car compass according to claim 2 or 3, characterized in
that at least during a movement of the car compass, the
direction arrow is directed to the desired destination.
6. A car compass according to any one of the preceding
claims, characterized in that by means of the input means, a
postcode can be inputted as information about the desired
destination.
7. A car compass according to claim 6, characterized in that
in use, by means of the input means, the control unit can be
controlled for selectively displaying a part of the postcodes
from the first digital file on the display; and by means of
the input means, one of the displayed postcodes can be
selected for inputting information about the desired
destination.
8. A car compass according to any one of the preceding
claims, characterized in that the control unit comprises a
second digital file containing interrelated addresses and
postcodes.
9. A car compass according to claim 8, characterized in that
by means of the input means, an address can be inputted as
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information about the desired destination, with the control
unit addressing, on the basis of the inputted address, the
second digital file for obtaining the postcode associated with
the inputted information about the desired destination.

10. A car compass according to claim 8, characterized in that
by means of the input meéns, the control unit can be
controlled for selectively displaying a number of addresses
with, optionally, the associated postcodes from the second
digital file; and that by means of the input means the control
unit can be controlled for selecting one of the displayed
addresses with the associated postcode from the second digital
file and for inputting thereby the information about the
desired destination and obtaining the postcode associated with
said destination.

11. A car compass according to claim 10, characterized in
that an address consists of a place name, street name and,
possibly, a house number, wherein during a first operating
mode of the control unit, by means of the input means, the
control unit can be controlled for selectively displaving a
number of place names from the second digital file, and
wherein, by means of the input means, the control unit can be
controlled for selecting one of the displayed place names from
the second digital file; and wherein during a second operating
mode of the control unit, by means of the input means, the
control unit can be controlled for selectively displaying a
number of the street names with, possibly, the associated
house numbers and postcodes from the second digital file, and
wherein, by means of the input means, the control unit can be
controlled for selecting one of the displayed street names and
the possibly displayed house numbers with associated postcodes
from the second digital file and for inputting thereby the
information about the desired destination and obtaining the
postcode associated with said destination.

12. A car compass according to any one of claims 9-11,
characterized in that in use, the control unit addresses, on
the basis of the postcode of the desired destination selected
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from the second digital file, the firét digital file for
determining said position coordinates.

13. A car compass according to claim 12, characterized in
that in use, the control unit determines, from the first
digital file, position coordinates associated with a postcode
which numerically and alphabetically is closest or identical
to the postcode of the desired destination selected from the
second digital file.

l4. A car compass according to any one of preceding claims
6-13, characterized in that the input means comprise a cursor
control and a button and/or keyboard for selecting the
information to be displayed and inputting the desired
destination from the displayed information respectively.

15. A car compass according to any one of the preceding
claims, characterized in that the coordinates, determined by
the satellite receiver, of an actual position are defined in
the GPS-system, the position coordinates of the postcodes
being defined in the RD-system.

1l6. A car compass according to claim 15, characterized in
that the control unit transforms the GPS-coordinates provided
by the satellite receiver into RD-coordinates, and compares
said RD-coordinates with the position coordinates of the
desired destination for determining the desired driving
direction.

17. A car compass according to any one of the preceding
claims, characterized in that the control unit further
comprises a digital road-network file with numbered roads for
displaying on the display, by means of a map, the main route
to be followed to the desired destination.

18. A car compass according to claim 17, characterized in
that the control unit displays the main route if the car
compass is located outside a densely built-up area or if the
distance in a straight line between the actual position of the
car compass and the desired destination is greater than a
predetermined value.

19. A car compass according to any one of preceding claims
2-18, characterized in that the direction arrow is displayed
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with a background which does not comprise any cartographic
information.

20. A car compass according to claims 18 and 19,
characterized in that, in use, the control unit displays the
direction arrow when the map with the main route to be
followed is not displayed.

21. A car compass according to any one of the preceding
claims, characterized in that further stored in the first
digital file are PAP-data related to position coordinates
associated with said PAP-data, and wherein on the basis of
PAP-data associated with the inputted desired destination, the
control unit can, in use, address the first digital file to
obtain the position coordinates of the desired destination.
22. A car compass according to any one of the preceding
claims, characterized in that on the basis of the position
coordinates of the desired destination and the coordinates of
the actual position, the control unit, in use, determines the
distance in a straight line between the actual position of the
car compass and the desired destination, and displays said
distance on the display.

23. A car compass according to any one of the preceding
claims, characterized in that the car compass further
compriSes means for informing a user of the desired driving
direction through sound.
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