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MAP UPDATING IN A NAVIGATION SYSTEM

The present invention relates to a navigation system and particularly, but not
exclusively, to an improved satellite navigation system for a vehicle such as an

automobile.

Navigation systems, including satellite navigation systems, for automobiles and
other vehicles are well known. In most systems, a Global Positioning System
(GPS) receiver determines the position and/or motion of the vehicle using a
method of triangulation based on signals transmitted by a network of earth-
orbiting satellites. A control unit or processor compares the vehicle position as
determined by the GPS receiver with map data which is stored on, and read
from, a data storage media such as a CD-ROM or DVD and displays the
position of the vehicle in relation to the map data using a video screen or

display.

In such systems, the GPS receiver is able to determine the position of the
vehicle, in terms of geographical latitude and longitude, almost anywhere.
However, the map data stored on the storage media is limited both in quantity
and detail and is in a read-only format and therefore cannot be updated or
amended. In most vehicles, updated map data is acquired only through the
purchase and installation of a replacement CD-ROM or DVD which can be
inconvenient, such replacement media being available only when the

manufacturer develops it, and also expensive.

In many cases, the map data being used by the satellite navigation system is not
completely up to date or accurate. For example, roads that form part of new
housing or industrial developments may not appear in the map data. Frequently,
some minor roads are not included and the system is usually not capable of

taking into account changes in road names or numbers.
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It would be advantageous to provide a satellite navigation system which

reduces or eliminates the above disadvantages.

According to one aspect of the present invention, therefore, there is provided a
navigation system for a vehicle comprising receiver means for determining the
position of the vehicle, first storage means for storing map data, control means
for comparing the position of the vehicle with the map data and display means
for displaying the position of the vehicle in relation to the map data, wherein
the map data can be changed and/or updated automatically and/or manually and

stored by said system.

If the position of the vehicle does not correspond to a road or route identified in
said map data, the control means may be arranged to generate new map data

relating to the road or route.

The new map data may be stored in second storage means connected to the

control means.

The second storage means may comprise a writeable storage media. The
writeable storage media may be an electronic storage media, such as an
EEPROM, a magnetic storage media, such as a hard drive, or a digital or
optical storage media such as a CD-R, CD-RW, DVD-R or DVD-RW.

The first storage means may comprise a read-only storage media. The first

storage means may comprise a DVD or CD-ROM.

Alternatively, the first storage means may comprise a writeable storage media,
such as those described above. In this case, the new map data may be stored in

the first storage means.
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The control means may be arranged to compare and/or calculate the position of
the vehicle with the map data and the new map data and the display means may
be arranged to display the position of the vehicle in relation to the map data and

the new map data.

The system may additionally comprise input means for manually inputting

information data relating to the map data and/or the new map data.

The information data may be stored in the first storage means or in the second

storage means.

The information data may include one or more of the following:

road name, road number, road type, speed limit, inclination, one way status,

local attractions, service stations, amenities, road works, toll charges,

or other data.

According to another aspect of the present invention there is provided a method

of operating a navigation system for a vehicle comprising:

determining the position of the vehicle;

comparing the position of the vehicle with map data; then

if the position of the vehicle does not correspond to a road or route identified in

the map data, generating new map data relating to the road or route; and

storing said new map data.
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The navigation system may be a system according to the first aspect of the

invention or a variation or embodiment thereof.

The present invention will now be described, by way of example only, with

reference to the accompanying drawings in which:

Figure 1 is a schematic block diagram of a known form of satellite navigation

system for a vehicle; and

Figure 2 is a schematic block diagram of a navigation system embodying one

form of the invention.

In the drawings, and in the following description, like reference numerals

indicate like parts.

Referring firstly to Figure 1 this illustrates, in block form, a known form of
satellite navigation system for a vehicle. The system, shown generally at 10,
includes a Global Positioning System (GPS) receiver 12 which is arranged to
receive a signal transmitted from each of a plurality of earth-orbiting satellites.
In practice, four signals are used to determine the geographical position of the
vehicle on the earth’s surface — three signals are necessary to triangulate the
vehicle’s position and the fourth signal is used as a timing reference signal to
minimise error. The method of operation of the GPS receiver 12 will be well

understood by the skilled person and further detail is not provided herein.

The GPS receiver 12 is connected to an input of a system processor or control
unit 14. The control unit 14 is arranged to control, and in some cases generate,
information which is displayed by the system on a monitor or display 16. The
display 16 may be located in or on the front console, dashboard or cockpit

module of the vehicle (not shown).
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In addition, a storage media in the form of a DVD 18, is connected to an input
of the control unit 14 and has map data or similar stored thereon. The DVD 18
is, in use, held in a device for reading the map data from the DVD, such as a
DVD reader or drive (not shown), and applying the map data to the control unit
14.

The system 10 also comprises an input device 20, such as a keypad or other
Human Machine Interface (HMI) unit, for controlling the system 10 and for

inputting commands to the control unit 14.

In use, as the vehicle moves, the GPS receiver 12 substantially continuously
receives the signals from the earth-orbiting satellites and determines the
geographical position of the vehicle on the earth’s surface in terms of the
vehicle’s latitude and longitude. The receiver 12 generates a position signal,
representative of the vehicle’s position, and applies the position signal to the

control unit 14.

At substantially the same time, the control unit 14 instructs the DVD reader
(not shown) to read map data corresponding to the vehicle’s position from the

DVD 18 and to apply the map data to the control unit 14.

The control unit 14 compares the position of the vehicle, as indicated by the
position signal, with the map data to calculate the position of the vehicle in
relation thereto. The control unit then controls the display 16 to display the map
data with the position of the vehicle superimposed thereon. The display 16 thus
provides the vehicle user with a map of the surrounding area and the

instantaneous position of the vehicle on the map.

This process continues substantially continuously so that the display provides

an indication of the vehicle’s position and movement in real time.
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The input device 20 is used to send instructions to the control unit 14 in order
to, for example, change the scale of the map data, change the view of the map

data on the display or program a route into the system.

The accuracy of the map and vehicle position shown on the display 16 will
depend to a great extent on the quality of the map data stored on the DVD 18
and it will be appreciated that this will vary between different manufacturers.
Some manufacturers provide exceptionally detailed map data on the DVD
while others provide less detailed information. For example, in some instances,
the map data does not include street names within towns or cities; in other

cases, minor roads are not featured.

In all cases, however, the system does not permit the vehicle user to change or
update the map data on the DVD. Nor is the system able to automatically
update the map data. Consequently, once the DVD has been released by the
manufacturer, it cannot be updated to take into account, for example, road
name or number changes, new trunk roads, such as bypass roads or the roads

which are laid on new industrial or housing developments.

Referring now to Figure 2, a navigation system according to one aspect of the
present invention is shown generally at 30. The invention aims to address the

drawbacks of the previously described system.

The system 30 comprises some or all of the elements of the prior art system 10.
Specifically, the system 30 includes receiver means in the form of a GPS
receiver 12, control means in the form of a control unit, microprocessor or the
like 14, display means in the form of a display 16, first storage means in the
form of a map data store 18 and input means in the form of an input device or

HMI 20.
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In addition, however, the system 30 comprises second storage means in the
form of a recordable, updateable, writeable or rewriteable data store 32 which
is connected to the control unit 14. In the illustrated embodiment, the second
storage means comprises a writeable electronic memory device such as an
EEPROM 32. Any suitable form of storage media in which data can be written

thereto may be employed as the second storage means, however.

In general, the system 30 operates in substantially the same manner as the
system of Figure 1. Specifically, the position of the vehicle in relation to the
earth’s surface is determined by the GPS receiver 12 which generates a position
-signal and applies this to the control unit 14. The control unit reads the map
data from the DVD 18 via the DVD reader (not shown) and determines the
position of the vehicle in relation to the map data. The control unit 14 then
controls the display 16 to display the relevant map data with the position of the

vehicle superimposed thereon.

In most instances, the control unit 14 will, on comparing the position of the
vehicle (as determined by the GPS receiver 12) with the map data read from the
DVD 18, determine that the position of the vehicle corresponds to a road or
route which is defined or represented within the map data. In this case, the
control unit 14 will control the display to show the position of the vehicle on

that road or route.

However, in some cases, the vehicle may be travelling along a road which is
not defined or represented by the map data. This may occur, for example, if the
road is new, such as a new bypass or a road which forms part of a new

industrial or housing estate.

In this case, the GPS receiver 12 continues to send the POSITION signal,
representative of the vehicle’s position on the earth’s surface, to the control unit

14. The control unit 14 reads the map data from the DVD 18 via the DVD
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reader and, comparing the vehicle’s position with the map data from the DVD,
determines that the position of the vehicle does not correspond to a road which

is defined within the map data on the DVD.

Using the position signal generated by the GPS receiver 12 which is
representative of the position of the vehicle, the control unit 14 then generates
map data corresponding to the road or route along which the vehicle is
travelling and applies this data to the storage media 32. The map data
corresponding to the road, hereafter termed the “new map data”, is written to

and stored in the second storage media 32.

The GPS receiver 12 is able to determine not only the position of the vehicle,
but also its heading, i.e. the direction in which the vehicle is pointed. This
information is sufficient for the control unit 14 to make a reasonably accurate
determination of the shape or topography of the road and to generate new map

data corresponding thereto.

When the new map data is being, or has been, generated, the control unit 14
requests information about the road from the vehicle user by controlling the
display 16 to display thereon one or more questions. The vehicle user is able to
input information about the road, hereafter termed “information data”, using
the input device or HMI 20. For example, the display 14 may display questions

asking for information such as:

Road number, e.g. A431, B4011 etc.;

Road name, e.g. Cranfield Road, Honeywell Crescent etc.;

Road type, e.g. single-lane single carriageway, single lane dual carriageway,

motorway, etc.;
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Speed limit, e.g. 30mph, 40mph, national speed limit etc.;

Whether the road is a one-way street;

and other similar information. The user inputs the appropriate information data,

responding to the questions by means of the input device 20.

The new map data relating to the road or route, including, where present, the
‘additional information data about the road that has been input by the user, is
written to the second storage media 32 and stored in a format which can be read
by the reader and interpreted by the control unit 14. In one embodiment, the
new map data and additional information data is stored in a manner similar or

identical to that by which the original map data is stored on the DVD 18.

In one embodiment, it is not necessary for the vehicle user to input the
information data immediately since this may be difficult whilst driving.
Instead, the system is arranged such that the driver can, at any time after the
new map data has been stored, access that data and provide additional details of

the road or route.

Thereafter, when the control unit 14 receives the position signal from the GPS
receiver 12, it reads both the map data from the DVD 18, via the DVD reader,
and the new map data from the second storage media 32. The control unit 14
compares the position of the vehicle with the map data and the new map data to

calculate the position of the vehicle in relation thereto.

The control unit 14 then controls the display 16 to display a map of the relevant
area, including roads defined only in the map data on the DVD 18 and roads
defined only in the new map data, with the position of the vehicle
superimposed thereon. In other words, the control unit 14 combines the map

data from the DVD 18 and the new map data from the second storage media 32
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substantially as if it were reading map data from a single source. The map data
from the DVD18 is supplemented with the new map data from the second

storage media 32.

If the position of the vehicle as determined by the GPS receiver 12 corresponds
to a road which is defined by the map data from the DVD 18 or from the new
map data from the second storage media 32, then the control unit 14 controls
the display 16 to display a map of the relevant area, using the map data from
the DVD 18 and, where applicable, the new map data from the second storage

media 32, with the position of the vehicle superimposed thereon.

If the position of the vehicle does not correspond to a road which is defined by
the map data on the DVD 18 or by the new map data stored in the second
storage media 32, the control unit 14 generates new map data about the road
using the position signal from the GPS receiver 12 and the vehicle heading, in

the manner described above.

It will be seen that the present invention provides an improved navigation
system which is, or can be, updated to include new roads or changes to existing
roads. By determining that the position of the vehicle does not correspond to a
road which is defined or represented within the map data on the DVD, the
system automatically generates new map data corresponding to the road along
which the vehicle is travelling and stores the new map data for access later on.
Effectively, therefore, the system “learns” the roads along which the vehicle
travels, updating the map data where the road is not present in the map data on

the DVD 18.

It will be appreciated that the system of the invention can take a number of
forms and that a number of modifications or improvements can be made
thereto. For example, the second storage media 32 can take substantially any

form of device which enables data to be written thereto and read therefrom.

10
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Examples include EEPROM, Flash ROM, RAM, CD-R, CD-RW, DVD-R,
DVD-RW, magnetic storage devices such as hard disks or removable storage

media such as memory sticks or cards etc.

Although the illustrated embodiment describes a second storage media 32
which is provided separately and in addition to the DVD 18, it will be
understood that the system could provide only one storage media to replace
both the second storage media 32 and the DVD 18. For example, the DVD 18
could be replaced with a DVD-R or DVD-RW where available, and the DVD

reader (not shown) replaced by a DVD writer or re-writer.

In this case, the new map data would be generated by the control unit 14 and
written to and stored on the DVD-R or DVD-RW alongside the original map
data. Effectively, therefore, in this embodiment the original map data is
updateable on the DVD.

An improvement to the system involves the addition of a dynamic motion
sensor, or similar. Many vehicles equipped with stability control systems, anti-
skid systems or the like include devices which can detect the motion of the
vehicle and other parameters including changes in direction or steering angle,

speed, pitch, yaw, roll and many more.

In one embodiment, the system of the invention employs such a device, shown
at reference numeral 34 in Figure 2, to provide this dynamic data to the control
unit 14 enabling the latter to generate more accurate new map data or to
automatically enter the information listed above rather than asking the vehicle

user.

For example, information about the heading of the vehicle, direction changes

and steering angle input can be applied by the sensor 34 to the control unit 14

11
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which enables the latter to generate significantly more accurate new map data

about the topography or layout of the road.

In one embodiment, the dynamic sensor comprises the vehicle’s existing speed
sensor, used to determine the vehicle’s speed. This may, for example, comprise

a sensor in the ABS system or a gearbox sensor.

Information concerning the speed of the vehicle can be applied to the control
unit 14 which can therefore estimate the type of road that the vehicle is driving
along. For example, if the vehicle is travelling at 30mph, the control unit may
estimate that the new road along which the vehicle is travelling is a road with a
30mph speed limit. This estimation may optionally be improved by comparing
the position of the vehicle with the map data from the DVD. If the map data
from the DVD shows that the vehicle is travelling in or near a built up area,
then this may validate the estimation that the new road is a minor town road

with a relatively low speed limit.

Alternatively, if the vehicle is travelling at 70mph, the control unit may
estimate that the new road is a fast road such as a dual carriageway, motorway
or highway. Again, reference to the map data from the DVD may confirm
whether the position of the vehicle supports the estimation that the new road is

a motorway or the like.

The information data generated by the system relating to the speed limit for the

new road is then stored in the manner described.

This facility is highly advantageous where the navigation system has a route-
planning function since this relies upon a knowledge of the speed limits of each
road between the starting point and the destination in order to calculate the

fastest route therebetween.

12
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Since this estimation is based on the assumption that the driver of the vehicle is
obeying the speed limit on the new road, it may be advantageous for the vehicle
user still to be able to input information data to the system, to confirm the
information data estimated by the system or to change existing information data

or map data.

The system may provide means for enabling the user to input additional
information about roads which are defined within the original map data. Such
information may include the presence of roadworks at a particular location, the
imposing of toll charges along a particular stretch of road, the change of an
existing road’s name or number or any other form of information. Such
information is stored in the storage media and read back when necessary by the

control unit 14 as described above.

In one embodiment, the new information data can be removed or deleted from
the storage media, for example if it becomes outdated. The new map data or
information can be written after the user has confirmed agreement or it may be

written automatically.

When the system detects that the vehicle has deviated from the map stored in
the system, new map data is written to a storage device and can be used to
calculate future routes. For example, when route guidance to a destination is
desired, the system uses both the original map data and the new map data to
calculate the route. Thus, it is advantageous to provide the additional
information data with the new map data to allow the system to calculate
optimum routes, the system using the information data to determine likely
average speed along each road and thus total time along the route. The system
calculates each route in a similar manner to that used by conventional
navigation systems, with the exception that the system of the invention uses
both the original map data and the new map data and information data to

calculate the preferred route.

13
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In one embodiment, the user is able to select the degree of deviation which is
permissible before new map data is generated. This arrangement can reduce the
likelihood of the system generating new map data when the vehicle pulls into

lay-bys or service stations.

Data such as the location of service stations, shops, tourist attractions or sports
amenities can be written to the storage media by the user. The location of

favourite hotels or restaurants can be entered and stored.

The present invention provides a navigation system which allows map data to
be changed, amended or updated with new map data, generated by a control
unit, relating to roads, routes or other drivable areas which are not defined
within the original map data or by additional information input by the user. The
new map data or information data is stored on a storage media which may
comprise a separate additional storage device or a writeable part of the storage

device on which the original map data is stored.

14



WO 2005/015129 PCT/GB2004/003315

CLAIMS

1. An information system for a vehicle comprising a receiver or the like for
determining the position of the vehicle, means for reading map data from a first
data store, a microprocessor or the like for comparing the position of the
vehicle with the map data held in the first data store and display means for
displaying the position of the vehicle in relation to the map data, characterised
in that if the position of the vehicle does not correspond to a road or route
contained in said map data, the microprocessor or the like is arranged to
generate new map data relating to the road or route and to store the new map

data.

2. A system as claimed in claim 1 wherein the microprocessor or the like is
adapted to estimate the speed limit of the road or route in dependence on the

speed of the vehicle therealong and to store same.

3. A system as claimed in claim 1 or claim 2 wherein the new map data is

stored in a second data store connected to the microprocessor.

4. A system as claimed in claim 3 wherein the second data store comprises an

electrical, electronic or magnetic writeable storage media.

5. A system as claimed in claim 2 wherein the microprocessor or the like is
arranged to change or update the map data in the first data store with the new

map data.

6. A system as claimed in any preceding claim wherein the microprocessor or
the like is arranged to compare the position of the vehicle with the map data
and the new map data and the display means is arranged to display the position

of the vehicle in relation to the map data and the new map data.

15
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7. A system as claimed in claim 6 comprising input means for manually

inputting information data relating to the map data and/or the new map data.

8. A system as claimed in claim 7 wherein the information data is stored in the

_first data store or in the second data store.

9. A system as claimed in claim 8 wherein the information data comprises data

including one or more of the following:

road name, road number, road type, speed limit, inclination, one way status,

local attractions, service stations, amenities, road works, toll charges.

10. A system as claimed in any of claims 2 to 9 comprising means for
calculating a route from a first location to a second location using the map data
and the new map data.

11. A method of operating an information system for a vehicle comprising:
determining the position of the vehicle;

comparing the position of the vehicle with map data; then

if the position of the vehicle does not correspond to a road or route identified in

the map data, generating new map data relating to the road or route; and

storing said new map data.

12. A method as claimed in claim 11 further comprising:

estimating the speed limit of the road or route in dependence on the speed of

the vehicle;

16
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associating the estimated speed limit with the new map data; and

storing the estimated speed limit.

17
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