20137132111 AT I 00 OO0 00 O 0

<

W

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(43) International Publication Date
12 September 2013 (12.09.2013)

(10) International Publication Number

WO 2013/132111 A1l

WIPOIPCT

(51) International Patent Classification:
G01C 21/32 (2006.01) GO6F 17/30 (2006.01)
G060 30/02 (2012.01)

International Application Number:
PCT/EP2013/054916

eay)

(22) International Filing Date:

11 March 2013 (11.03.2013)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:

1204239.6 9 March 2012 (09.03.2012) GB

Applicants: TOMTOM GLOBAL CONTENT B.V.
[NL/NL]; Luchthavenweg 48, NL-5657 eb Eindhoven
(NL). TOMTOM GERMANY GMBH & CO. KG
[DE/DE]; Am Neuen Horizont 1, D-31177 Harsum (DE).

Inventors: VAN ESSEN, Robert Joannes; Valkenburger-
straat 163a, NL-1011 MH Amsterdam (NL). OTTO,
Hans-Ulrich; Fuchsanger 5, 31135 Hildesheim (DE).

Agent: DOBSON, Adrian; IP Creation, De Ruyterkade
154, NL-1011 AC Amsterdam (NL).

1

(72

74

(81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

(84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:

with international search report (Art. 21(3))

(54) Title: METHODS AND SYSTEMS FOR UPDATING A DIGITAL MAP

/. Primary
/" Update |
| Centre
o200/

*/ Distribution \ /
\ System I s
0

/ Secondary
i Update
\  Centre
30 /

EFi

Client
Device
50

>

I

(57) Abstract: A method is disclosed for incrementally updating an existing digital map of a client device in a digital map update
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provides data indicative of a set of one or more incremental digital map updates for communication to at least one of the plurality of
remote client devices for use in incrementally updating an existing digital map of the device. The secondary digital map update
centre additionally provides information relating to the set of one or more incremental digital map updates to the primary digital map
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METHODS AND SYSTEMS FOR UPDATING
A DIGITAL MAP

Field of the Invention
The present invention relates to methods and systems for incrementally updating a digital map of
a remote client device in a digital map update system. The remote client device is one of a plurality of
remote client devices having an existing digital map to be updated and being in communication with a

digital map update server of the update system.

Background to the Invention

In a navigation system, it is useful to be able to update the digital map of a client device remotely
using a digital map update server. For example, the client device might be a portable navigation device
(PND) or other navigation device associated with a user, or could be a client server. One known
technique for updating such a map involves the client device periodically downloading a complete new
version of a digital map from the update server to replace a previous version of the map held by the client
device. The new version of the digital map will incorporate any updates, e.g. corrections or
enhancements, since the previous version of the digital map held by the client device. For example,
traditionally a navigation map provider would release a new version of a digital map, e.g. quarterly,
incorporating any updates since the previous version of the map, which could be downloaded by client
devices.

However, more recently it has been recognised that, rather than periodically replacing the entire
digital map of a client device in order to update the map, it is desirable to instead be able to only update
those parts of the digital map which have changed. These arrangements are advantageous in that only
updates, i.e. changes to the digital map, since it was previously updated for example, need be transmitted
to the client device. The updates can be received by the client device and used to update the existing
map of the device. Systems in which only updates, i.e. changes to the digital map, are provided to the
client device, and used to update an existing digital map of the device, may be referred to as "incremental
update" systems. Such incremental update systems provide greater flexibility, and enable the digital map
of the client device to be kept more regularly updated, rather than being limited to periodic updating when
a new version of the map is released. For example, the digital map may be updated once a week, or
once a day, or at any desired interval. Furthermore, incremental update systems are less demanding in
terms of processing power and/or memory of the client devices, enabling updates to be implemented
more easily, e.g. on the fly. There are, however, certain challenges in implementing incremental update
systems for updating the digital map of a remote client device.

The Applicant has realised that there remains scope for improvement in systems and methods for

providing incremental update data to a digital map of a remote client device.
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Summary of the Invention

In accordance with a first aspect of the invention there is provided a method for incrementally
updating an existing digital map of a client device in a digital map update system, the digital map update
system comprising a primary digital map update centre, at least one secondary digital map update centre
and a plurality of remote client devices, the primary digital map update centre and the at least one
secondary digital map update centre each being able to provide a set of one or more incremental updates
for communication to one or more of one of the plurality of remote client devices for use in incrementally
updating existing digital maps of the client devices, the method comprising at least one secondary digital
map update centre providing data indicative of a set of one or more incremental digital map updates for
communication to at least one of the plurality of remote client devices for use in incrementally updating an
existing digital map of the device, and wherein the secondary digital map update centre additionally
provides information relating to the set of one or more incremental digital map updates to the primary
digital map update centre.

The present invention extends to a system for incrementally updating an existing digital map of a
client device in a digital map update system in accordance with the methods of any of the aspects or
embodiments of the invention described.

In accordance with a further aspect of the invention there is provided a system for incrementally
updating an existing digital map of a client device in a digital map update system, the digital map update
system comprising a primary digital map update centre, at least one secondary digital map update centre
and a plurality of remote client devices, the primary digital map update centre and the at least one
secondary digital map update centre each being able to provide a set of one or more incremental updates
for communication to one or more of one of the plurality of remote client devices for use in incrementally
updating existing digital maps of the client devices, wherein the at least one secondary digital map update
centre is arranged, when providing data indicative of a set of one or more incremental digital map updates
for communication to at least one of the plurality of remote client devices for use in incrementally updating
an existing digital map of the device, to additionally provide information relating to the set of one or more
incremental digital map updates to the primary digital map update centre.

The present invention in this further aspect may include any or all of the features described in
relation to the first aspect of the invention, and vice versa, to the extent that they are not mutually
inconsistent. Thus, if not explicitly stated herein, the system of the present invention may comprise
means for carrying out any of the steps of the method described, and vice versa.

The system may comprise processing means for carrying out any of the steps described. For
example the system may comprise a set of one or more processors configured, e.g. programmed, for
doing so. A given step may be carried out using the same or a different set of processors to any other
step. Any given step may be carried out using a combination of sets of processors. The method is thus a
computer implemented method.

A “digital map” as used herein in relation to the invention in any of its aspects or embodiments
has a plurality of navigable segments representing elements of a network of navigable elements in a
geographical area covered by the map. For example, the plurality of navigable segments may be road

segments representing roads of a road network in a geographical area covered by the map. The digital
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map may further comprise information concerning locations, such as Points of Interest (POI), e.g. in
relation to their position on or relative to the network of navigable segments.

A “digital map update" as used herein in relation to the invention in any of its aspects or
embodiments refers to any change to an existing digital map, i.e. to the existing digital map data
indicative of the existing digital map. The update may be for providing the modification, deletion, addition,
correction, extension or enhancement of one or more features of the existing digital map when
implemented. The update may be in relation to a segment or segments of the digital map and/or one or
more attributes thereof. Thus an update may be in relation to the underlying structure of the digital map.
Alternatively or additionally the update may be in relation to one or more features of the digital map, e.g. a
data overlay layer, dynamic content associated with the map, the display of features of the map, etc.
When implemented the update results in a modified version of the existing digital map, based upon the
existing digital map. A given update may involve one or more changes to the digital map. The changes
may be related changes.

An “incremental digital map update” as used herein in relation to the invention in any of its
aspects or embodiments refers to an update that can be used to incrementally, i.e. partially update an
existing digital map of a client device, i.e. without replacement of the entire existing digital map. The
update modifies the existing digital map. A set of incremental digital map update data refers to data
indicative of a set of one or more such incremental digital map updates that can be used to incrementally
update an existing digital map of a client device. Where the set of incremental digital map updates
comprises data indicative of a plurality of incremental updates, the plurality of incremental updates of the
set thus constitute, as a whole, data for only the partial or incremental updating of an existing digital map.
The data indicative of the set of incremental digital map updates does not comprise an entire updated
version of the digital map.

In accordance with the invention in any of its aspects or embodiments, the existing digital map of
a client device is a version of a digital map that may be incrementally updated using data indicative of a
set of one or more digital map incremental updates provided by the digital map update server to provide a
newer version of the digital map. The data indicative of a set of digital map incremental updates provided
by digital map update server is used or usable to incrementally update the existing map of the client
device without complete replacement of the existing digital map. Thus the incremental update data is
data for use in only partially updating the existing digital map.

The Applicant has realised that it is desirable for a digital map of a given client device to be
updatable using updates obtained from more than one different digital map update centre. For example,
as well as a main digital map provider, e.g. a navigation system or map provider who may provide an
initial digital map and subsequent updates for communication to the client device, it may be
advantageous for other parties to be able to provide updates to a digital map once held by the client
device. For example, an automotive industry provider may wish to supplement or amend the digital map
held by a client device which is a navigation device provided for their users in order to customise it those
users' needs. The provider may, for example, wish to highlight relevant POI (points of interest) for their

users, e.g. service points, etc.
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The present invention provides a method and system which enables incremental updating of the
digital map of one or more given client device by a plurality of different digital map update centres, i.e. the
primary and at least one secondary digital map update centre. In accordance with the invention, when a
secondary digital map update centre provides data indicative of a set of one or more incremental digital
map updates for communication to a client device of the system for use in updating an existing digital
map of the device, the secondary digital map update centre additionally provides information relating to
the provided set of one or more updates to a primary digital map update centre. In this way, while the
secondary digital map update centre is able to provide updates for communication to the client device, the
primary digital map update centre is kept informed as to the nature of updates provided. This enables the
primary digital map update centre to, for example, maintain a record of the state of a digital map of a
given client device, ensuring that the digital map of the client device may remain consistent subsequent to
further updates made by either the primary digital map update centre or a secondary update centre.
Thus, the present invention allows updates to be provided to client devices emanating from a primary
map update centre and one or more secondary map update centres, without compromising the
consistency of the resulting map of the client device.

The present invention relates to a system for providing data indicative of incremental digital map
updates for communication to any one of a plurality of remote client devices from either of a primary
digital map update centre or at least one secondary digital map update centre.

In accordance with these embodiments, the secondary digital map update centre, and, in
embodiments, the primary digital map update centre, provides data indicative of a set of incremental
updates to at least one client device. References to data being provided to "a" or "the" client device, or
similar below, should be understood to refer to "at least one client device" unless the context demands
otherwise.

The or each remote client device for communication to which the secondary digital map update
centre provides data indicative of a set of one or more incremental digital map updates in accordance
with the invention may be of any suitable type, and may be in accordance with any of the aspects of the
invention described above in relation to the earlier aspects of the invention.

The client device may be a mobile device. The mobile device is a device that may be carried by a
user. The mobile device may be, for example, a tablet, mobile phone, or PDA or the like, but is preferably
a mobile navigation device. The navigation device may be associated with a vehicle. The navigation
device may be a portable navigation device (PND) or an integrated in-vehicle navigation device.
Alternatively the client device may have a fixed location. For example the client device may be a
personal computer, server or other computing resource.

In embodiments in which the client device is a navigation device, the navigation device may
comprise a processor, memory, and digital map data stored within said memory. The processor and
memory cooperate to provide an execution environment in which a software operating system may be
established. One or more additional software programs may be provided to enable the functionality of the
apparatus to be controlled, and to provide various other functions. The navigation device may preferably
include global navigation satellite systems (GNSS), such as GPS (Global Positioning System), signal

reception and processing functionality. The device may comprise one or more output interfaces by
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means of which information may be relayed to the user. The output interface(s) may include a speaker for
audible output in addition to the visual display. The apparatus may comprise input interfaces including
one or more physical buttons to control on/off operation or other features of the apparatus.

In some embodiments the client device is selected from: a server; portable navigation device
(PND); mobile phone; computing device; and an in-vehicle integrated navigation device. The plurality of
client devices to which the primary and secondary digital map update centres are able to provide
incremental digital map update data may be of any of these types, and may include more than one type of
client device.

The present invention is described by reference to "at least one said secondary digital map
update centre” performing the steps of the method described, or being arranged to carry out the steps
defined, e.g. in relation to providing update data for communication to at least one client device and
additionally providing data to the primary digital map update centre. Where the system comprises a
plurality of secondary digital map update centres, at least one of the plurality of secondary digital map
update centres may be arranged to perform, or performs, the steps described in accordance with the
method in any of its aspects or embodiments. Thus the, each, or a secondary digital map update centre
may be arranged to perform, or performs, the steps. In preferred embodiments, the system comprises a
plurality of secondary digital map update centres, and each of the secondary digital map update centres
provides data indicative of a set of one or more incremental digital map updates for communication to at
least one client device for use in incrementally updating an existing digital map of the device, wherein the
secondary digital map update centre additionally provides information relating to the set of one or more
incremental digital map updates to the primary digital map update centre.

Preferably each secondary digital map update centre provides information indicative of a different
set of one or more incremental digital map updates for communication to at least one client device. The
client devices for communication to which the different secondary digital map update centres provide the
data may be the same or different. In some embodiments a plurality of secondary digital map update
centres provide data indicative of a respective set of one or more incremental digital map updates for
communication to the same given at least one client device, and additionally provide information relating
to the provided set of incremental digital map updates to the primary digital map update centre. In
embodiments involving a plurality of secondary digital map update centres, the centres are different
centres, i.e. they are situated at different locations. The present invention enables incremental updating
of the digital map of a given client device using update data provided by multiple secondary digital map
update centres while maintaining consistency of the digital map of the client device, as the primary digital
map update centre is kept informed of the updates provided for communication to the device by each
secondary digital map update centre.

The or each client device is a device having an existing digital map. The existing digital map is
associated with the client device. Preferably the client device stores the existing digital map. The client
device may comprise a memory storing the existing digital map.

It will be appreciated that both the primary and the at least one secondary digital map update
centre are able to provide data indicative of a set of one or more incremental map updates for

communication to at least one of the remote client devices of the digital map update system for use in
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incrementally updating an existing digital map of the device, and preferably for communication to a
plurality of the client devices. In other words, incremental digital map update data emanating from a
plurality of different digital map update centres, i.e. sources, may be communicated to a client device or
devices of the system. The primary and secondary digital map update centres may be able to provide
data for communication to the same client device or devices of the system, or to each client device of the
system. However, in some embodiments the system may be arranged such that incremental update data
from certain secondary digital map update centres, or for example from the primary digital map update
centre, may only be provided to certain devices and so on. This may be achieved using multiple digital
map incremental update depositories arranged to received digital map incremental update data from
different ones of the secondary digital map update centres, and/or from the primary and secondary digital
map update centres as described in relation to the earlier embodiments.

The method may further comprise the primary digital map update centre providing data indicative
of a set of one or more incremental digital map updates for communication to the at least one client
device for use in updating the existing digital map thereof. This step may be carried out before, after, or
at the same time as a secondary digital map update centre provides the data indicative of a set of
incremental updates for communication to the client device. The set of incremental updates in relation to
which the primary digital map update centre provides data is preferably a different set of incremental
updates to that to which the data provided by the at least one secondary digital map update centre
relates.

As described above, an incremental digital map update as used herein refers to an update that
can be used to incrementally, i.e. partially, update an existing digital map of a client device, i.e. without
replacement of the entire existing digital map. The update modifies the existing digital map. A set of
incremental digital map update data refers to data indicative of a set of one or more such incremental
digital map updates that can be used to incrementally update an existing digital map of a client device.
Where the set of incremental digital map updates comprises data indicative of a plurality of incremental
updates, the plurality of incremental updates of the set thus constitute, as a whole, data for only the
partial or incremental updating of an existing digital map. The data indicative of the set of incremental
digital map updates does not comprise an entire updated version of the digital map.

A set of incremental digital map updates provided for communication to the or a at least one
client device by the secondary map update centre or the primary map update centre may comprise one or
more, and preferably a plurality of incremental digital map updates.

The existing digital map of the client device is a version of a digital map that may be incrementally
updated using data indicative of a set of one or more incremental digital map updates provided by the
secondary digital map update centre, and, in embodiments, the primary digital map update centre, to
provide a newer version of the digital map. The data indicative of a set of incremental digital map
updates provided by the secondary digital map update centre, or, in embodiments, the primary digital
map update centre, is used to incrementally update the existing map of the client device without complete
replacement of the existing digital map. Thus the incremental update data is data for use in only partially

updating the existing digital map.
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The or each secondary digital map update centre (and optionally the primary digital map update
centre) provides data indicative of a set of one or more incremental digital map updates for
communication to the or a at least one of the plurality of remote client devices. Preferably the method
further comprises communicating, e.g. transmitting, the data indicative of the set of one or more
incremental digital map updates provided by the at least one secondary digital map update centre (and
optionally the primary digital map update centre) to the client device or devices. In some embodiments,
data from the primary and at least one secondary digital map update centre is communicated to the same
at least one client device. The secondary digital map update centre, and optionally the primary digital
map update centre, may be arranged to transmit the data to the at least one client device.

The secondary digital map update centre, and optionally the primary digital map update centre,
may directly transmit the data to the or an at least one client device. Thus the secondary digital map
update centre, and optionally the primary digital map update centre may each be in direct communication
with the at least one client device. However, preferably the secondary digital map update centre, and
optionally the primary digital map update centre, provides, e.g. transmits, the data indicative of the set of
one or more incremental digital map updates to a digital map update server for communication to the or
an at least one client device. The secondary digital map update centre, and optionally the first digital map
update centre, may then submit the data to the update server for communication to the at least one client
device. In some embodiments the data indicative of a set of one or more incremental updates provided
by the or each secondary digital map update centre, and optionally the primary digital map update server,
is used to provide a data feed to the digital map update server.

The secondary digital map update centre, and optionally the first digital map update centre, may
make the data accessible to the digital map update server in any suitable manner. In some embodiments
the method comprises storing the data indicative of the set of one or more incremental updates in a digital
map data repository system for communication to at least one client device by the digital update server.

The digital map update server may transmit data indicative of a set of one or more incremental
digital map updates received from the or each secondary digital map update centre, and optionally the
primary digital map update server, to the or an at least one client device. Thus, preferably the
incremental update data is communicated to the or an at least one client device from the secondary
digital map update centre, and optionally the primary digital map update server, via a digital map update
server.

In preferred embodiments, therefore, the system further comprises a digital map update server in
communication with each of the plurality of remote client devices for communicating incremental digital
map updates received from the primary digital map update centre and the or each secondary digital map
update centre to the client devices. The digital map update server may be arranged to access such data
from a digital map update data repository of the digital map update system. The digital map update
server is preferably arranged to automatically transmit data indicative of a set or sets of one or more
incremental map updates to the at least one client device. In other embodiments, this may be carried out
in response to a request from the client device.

In some preferred embodiments the at least one secondary digital map update centre and/or the

primary digital map update server provide the data indicative of a set of one or more incremental updates
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to a digital map compiler. The compiler may consolidate the data from the or each secondary digital map
update centre, and optionally the primary digital map update centre, and optionally convert the data to a
standard digital map format before the data is provided to a digital map update server, or in embodiments,
digital map data repository from which the server obtains data. The standard format may be the
Navigation Data Standard (NDS) format.

Of course, other pathways for communicating data indicative of incremental updates from the or
each secondary digital map update centre, to at least one client device, and optionally from a primary
digital map update centre to at least one client device, may be envisaged.

The method extends to the step of the client device implementing a received set of one or more
incremental digital map updates. In these embodiments the set of one or more incremental digital map
updates is provided by the secondary digital map update centre (or, in embodiments, by the primary
digital map update centre). The data may be received directly from the secondary (or optionally primary)
digital map update centre, or may be received from a digital map update server. The method may
comprise the client device using the data of a set of one or more incremental digital map updates
provided by the primary and/or the secondary map update centre to incrementally update the existing
digital map of the device. This is carried out without replacement of the entire existing digital map. The
client device may comprise a digital map update management system for receiving and implementing
received update data. This may comprise suitable client update module. The incremental update data is
used to modify the existing digital map. The existing digital map of the device refers to the digital map of
the device in its form prior to the relevant set of incremental updates being implemented. The client
device is preferably arranged to use the received data indicative of a set of one or more incremental
digital map updates to automatically incrementally update the existing digital map thereof.

The client device may or may not immediately update the existing map of the device using
incremental digital map data provided by the secondary digital map update centre and/or the primary
digital map update centre. Alternatively or additionally the method may comprise the client device storing
data indicative of a set of one or more incremental map updates provided by the primary digital map
update centre and/or the secondary digital map update centre. This may allow updating of the existing
map at a later time.

The client device may comprise a digital map update management system comprising means for
receiving digital map incremental update data. The digital map update management system may
additionally comprise means for causing the data to be implemented and/or means for storing received
incremental update data. The digital map update management system is arranged to handle, e.g.
receive, and cause to be implemented at least incremental digital map updates, and may additionally be
arranged to handle other types of update, i.e. updates of the entire digital map, or entire regions (or tiles)
thereof. The digital map update management system may be arranged to cause received incremental
digital map update data (or other digital map data) to be stored. The digital map update management
system may be arranged to cause such data to be stored in a digital map database of the client device.
The data may be stored in such a manner to result in updating of existing digital map update data.

The digital map update management system may be arranged to communicate with the digital

map update server in order to receive the incremental update data. The communication is preferably two
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way. For example, the digital map update a management system may be arranged to transmit data to the
digital map update server, for example, to request incremental update data and/or to specify an update
profile for the data in certain embodiments, etc. An update management system may comprise suitable
client update module.

As described above, a digital map "update" as used herein refers to any change to the existing
digital map. The update may be for providing the modification, deletion, addition, correction, extension or
enhancement of one or more features of the existing digital map when implemented. The update may be
in relation to a segment or segments of the digital map and/or one or more attributes thereof. Thus an
update may be in relation to the underlying structure of the digital map. Alternatively or additionally the
update may be in relation to one or more features of the digital map, e.g. a data overlay layer, dynamic
content associated with the map, the display of features of the map, etc. When implemented the update
results in a modified version of the existing digital map, based upon the existing digital map. A given
update may involve one or more changes to the digital map. The changes may be related changes.

A secondary digital map update centre may not be permitted to provide all possible incremental
digital map updates for communication to a client device. However, in embodiments the secondary digital
map update centre is constrained in relation to the type of incremental update that it may provide for
communication to a client device. In some embodiments the secondary digital map update centre is only
able to provide data indicative of incremental digital map updates of one or more given types to the client
device.

The constraints or types of incremental update that are or are not permitted may be set as
desired, and are pre-specified. The permissions or constraints may be imposed at the secondary digital
map update centre, e.g. preventing the submission of certain updates for communication to a client
device, whether directly or via an update server.

A secondary digital map update centre may be permitted to provide data indicative of only a
subset of all possible incremental digital map updates for communication to a client device. The method
may further comprise specifying one or more constraints in relation to the type of incremental update that
the secondary digital map update centre is permitted to provide to a client device.

In preferred embodiments the primary digital map update centre is permitted to provide data
indicative of a greater number of possible incremental updates, e.g. types of incremental updates, than
the at least one secondary digital map update centre. The secondary digital map update centre may be
constrained to a greater degree than the primary digital map update centre in relation to the type of
incremental update that the secondary digital map update centre is permitted to provide for
communication to a client device. The primary digital map update centre may or may not be constrained
in this regard.

The primary digital map update centre may be permitted to provide data indicative of any possible
incremental digital map update for communication to a client device. The primary digital map update
centre may therefore be unconstrained in relation to the type of incremental update that it may provide. In
some embodiments the primary digital map update centre is able to provide data indicative of incremental

digital map updates of any given type to the client device.
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The secondary digital map update centre may be constrained such that it may only provide data
indicative of incremental updates for communication to a client device that are by way of customisation of
the existing digital map of the device. Customisation herein refers to tailoring the content of the digital
map, e.g. to a given user's requirements. In some preferred embodiments the secondary digital map
update centre is associated with a provider of services or goods, and the client device is associated with
a user of the services or goods. The set of incremental updates in respect of which data is provided by
the secondary digital map update centre to the user device may be for customising the existing digital
map of the client device to incorporate data relevant to the services or goods of the service provider. For
example, the secondary digital map update centre may be associated with a vehicle provider. The
incremental update data may be for customising the digital map of the client device with data indicative of
the location of retail or service premises of the vehicle provider.

In some embodiments the method may comprise the secondary digital map update centre
providing data indicative of a set of one or more incremental updates that the centre is not permitted to
provide for communication to a client device to the primary digital map update centre. The primary digital
map update centre may then be able to implement the updates due to the lesser constraints imposed
upon it.

In embodiments the set of incremental updates in respect of which indicative data is provided by
the secondary map update centre is a set of updates that do not affect the underlying structure, e.g.
segments of the digital map. In embodiments the set of incremental updates in respect of which the
secondary digital map update centre provides indicative data to the client device does not include
updates in respect of the geometry of the segments of the digital map and/or the attribute(s) of the
segments of the digital map. In some embodiments the secondary digital map update centre is not
permitted to provide data in relation to incremental updates relating to the geometry of the segments of
the digital map and/or the attribute(s) of the segments of the digital map for communication to the client
device. The primary digital map update centre is preferably permitted to provide data in relation to such
updates to the client device.

In some embodiments the set of one or more incremental updates in respect of which the
secondary digital map update centre provides indicative data for communication to the client device
includes one or more updates providing additional information or enhancements to one or more features
of the existing digital map of the client device. The set of incremental updates may include updates in
relation to the addition, removal and/or modification of one or more of the following digital map features:
points of interest (POI); junction views; data overlay layers or dynamic content associated with, or to be
associated with, the map. Alternatively or additionally the set of incremental updates may include
updates in relation to the display of one or more features of the existing digital map, e.g. POI, map
textures, etc.

Where multiple secondary digital map update centres are provided, each may provided different
types of incremental update data to the client devices, or at least different update data for customising the

existing digital map of the client device in different manners.
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The data indicative of the set of one or more incremental updates provided by the secondary
digital map update centre, and optionally the first digital map update centre, may be indicative in any
manner of the relevant change.

The primary digital map update centre and the or each secondary digital map update centre may
be of any suitable type provided that they comprise means for providing data indicative of a set of one or
more incremental updates for communication to the client devices. The primary digital map update centre
and the secondary digital map update centres are located at different geographic locations. The primary
and secondary digital map update centres are preferably associated with different entities. Where
multiple secondary digital map update centres are provided, each may be associated with a different
entity.

The primary digital map update centre is preferably able to provide data indicative of an entire
digital map for communication to the one or more client devices in addition to being able to provide data
for incrementally updating an existing digital map of a client device. The entire digital map may be
referred to as a baseline map as described in relation to the earlier embodiments. This may be via a
digital map update server as described above. The primary digital map update centre may comprise a
database comprising digital map data indicative of one or more entire digital maps. Thus the centre may
be arranged for providing an entire digital map for communication to a client device, e.g. for set up, or to
completely replace an existing digital map as well as being able to provide data for incrementally updating
an existing digital map of the device. The primary digital map update centre may further comprise a
database comprising digital map incremental update data.

The primary digital map update centre is preferably a centre associated with an entity which
provided at least a part of the data of the existing digital map of the or each client device that is to be
updated, and preferably at least a majority of the data. Preferably the primary digital map update centre
is a centre associated with the entity that provided the existing digital map of the or each client device.
The method may further comprise communicating data indicative of an entire digital map to the or each
client device from the primary digital map update centre to provide the existing digital map. This step is
carried out before the secondary digital map update centre provides the data indicative of a set of one or
more incremental updates for communication to the device for incrementally updating the existing map.
The primary digital map update centre may comprise means for providing data indicative of a set of one
or more incremental updates for communication to a client device for incrementally updating an existing
digital map of the client device, and means for providing data indicative of a complete digital map for
communication to the client device, e.g. initially or to replace an existing map. The data may be
communicated via a digital map update server as previously described in relation to the incremental
update data.

The primary digital map update centre is preferably associated with a digital map supplier, e.g. a
supplier of the existing digital map of the client device that is to be updated. The digital map provider may
be a navigation system provider.

The secondary digital map update centre may be a centre that is only able to provide data for
incrementally updating an existing digital map of a client device and is not able to provide data indicative

of a complete, i.e. baseline, digital map to a client device. This may be achieved, for example, by setting
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permissions, etc for the update centre appropriately. The secondary digital map update centre may not
have access to data indicative of the entire existing digital map of the at least one client device to be
updated. In some embodiments the primary digital map update centre may be arranged to be able to
transmit an entire digital map to the secondary digital map.

The secondary digital map update centre may be associated with a provider wishing to customise
the existing digital map of a client device. For example, the update centre may be associated with a
provider of goods or services. The provider may be associated with a vehicle manufacturer.

In one preferred embodiment the client device is a navigation device associated with a vehicle.
The device may be an integrated navigation device. The primary digital map update centre is associated
with the provider of the existing digital map of the client device, e.g. a navigation system provider, and the
secondary digital map update centre is associated with the vehicle manufacturer. The secondary digital
map update centre may then provide data indicative of updates to customise the existing digital map in a
manner specific to the needs of the vehicle user.

In accordance with the invention, the secondary digital map update centre additionally provides
information relating to the set of one or more incremental updates to the primary digital map update
centre. The secondary digital map update centre is therefore in communication with the primary digital
map update centre and may transmit the information thereto in any suitable manner. The information
may be transmitted to the primary digital map update centre by the secondary digital map update centre
before, during or after communication of the data indicative of the set of one or more incremental updates
to the or each client device. Preferably the data is submitted to the primary digital map update centre at
substantially the same time that the data is communicated to the device. In some preferred embodiments
the secondary digital map update centre directly provides the information to the primary digital map
update centre.

The information relating to the set of one or more updates may correspond to the data indicative
of the set of one or more updates, i.e. being the same data that is transmitted to the client device by the
secondary digital map update centre, and/or may be in any manner indicative of at least a part of the data
indicative of the set of one or more updates that is provided for transmission to a client device. For
example, the information may be metadata describing the one or more updates.

Preferably the information relating to the set of one or more incremental digital map updates
provided by the secondary digital map update centre to the primary digital map update centre is
associated with data identifying the (or each) client device to which it is to be communicated.

The method may comprise the primary digital map update centre storing the information received from
the secondary digital map update centre. The information stored comprises the information relating to the
set of one or more incremental changes, and the data indicative of the identity of the (or each) client
device to which the updates are communicated. The primary digital map update centre may then be able
to determine the state of the digital map of the client device using the data. This may facilitate the
primary digital map update centre in providing future digital map updates to the device, and ensuring their
consistency with updates previously provided by the secondary digital map update centre.

The primary digital map update centre may comprise a database storing information relating to

update data provided by each of the one or more secondary digital map update centres to different client
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devices, preferably in association with data indicative of the identity of the client device to which each set
of incremental update data has been transmitted. In this way, the primary digital map update centre will
have record of updates that have been made by one or more, and preferably each, secondary digital map
update centre of the system, to each client device.

The method may further comprise the primary digital map update centre using the information
relating to the set of one or more incremental digital map updates obtained from the secondary digital
map update centre in providing data indicative of a further set of one or more incremental digital map
updates for communication to the client device. The data indicative of the further set of updates may be
provided directly by the primary digital map update centre to the client device, or more preferably, via an
update server. The information may be used to provide a further set of one or more incremental digital
map updates that will be consistent with the set of incremental digital map updates previously provided by
the secondary digital map update centre.

In accordance with the invention, the data indicative of the set of one or more updates provided
by the secondary digital map update centre for communication to the client device is communicated to the
client device, e.g. via an update server, without the data first passing through the primary map update
centre. The information relating to the set of one or more incremental digital map updates provided to the
primary digital map update centre by the secondary digital map update server is in addition to the data
provided by the secondary digital map update centre for communication to the client device, e.g. that is
transmitted by the secondary digital map update centre to the device via an update server or otherwise.
The digital map data and digital map incremental update data referred to herein in accordance with any of
the aspects or embodiments of the invention may be of any suitable form. In preferred embodiments, the
data is of a standardized format. This enables the data to be used by the primary and secondary digital
map update centres, and other parts of the system, which may be associated with different digital map
providers or other entities. In some preferred embodiments the digital map data and digital map update
data is in the NDS (Navigation Data Standard) format. The primary and secondary digital map update
centres may both be arranged to provide digital map update data, and where appropriate, digital map
data, in such a format.

It will be appreciated that a given digital map incremental update in accordance with the invention
in any of its aspects or embodiments may be comprise one or more operations in relation to existing
digital map data e.g. in relation to the digital map data of the digital map to be modified. An operation
may involve the addition, modification or deletion of existing digital map data. An update may be referred
to as a transaction. Digital map incremental update data may comprise data indicative of one or more
transactions to be performed in relation to existing digital map data. The one or more transactions may
be in the NDS or otherwise standardised format for implementation in relation to digital map data
according to the same standardized format.

As will be appreciated, in aspects or embodiments of the invention, the client devices, and the
primary and secondary digital map update centres comprise communication means for transmitting
information to, and receiving information from, the other components of the system. The communication
means can be of any type as desired. For example, the devices may comprise one or more physical

connector interfaces by means of which data signals can be transmitted to and received from the device.
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In preferred embodiments, however, the communication means comprises one or more wireless
transmitters/receivers to allow communication over cellular telecommunications and other signal and data
networks, for example WiFi, GSM, GPRS and the like.

The methods in accordance with the present invention in any of its aspects or embodiments may
be implemented at least partially using software. It will thus be seen that, when viewed from further
aspects, the present invention extends to a computer program product comprising computer readable
instructions adapted to carry out any or all of he methods described herein when executed on suitable
data processing means, such as a server.

The invention also extends to a computer software carrier comprising such software. Such a
software carrier could be a physical (or non-transitory) storage medium or could be a signal such as an
electronic signal over wires, an optical signal or a radio signal such as to a satellite or the like.

While the invention has been described herein by reference to matching requests for vehicles to
available mobile vehicles for fulfilling the requests, it will be appreciated that the invention is applicable in
its broader aspects at least to matching service requests to mobile service providers.

References to data being "associated" with other data, may refer to the data being in any manner
associated therewith, e.g. using an appropriate pointer, etc.

It will also be understood by those skilled in the art that all of the described aspects and
embodiments of the present invention can, and preferably do, include, as appropriate, any one or more or

all of the preferred and optional features described herein.

Brief Description of the Drawings

Various aspects of the teachings of the present invention, and arrangements embodying those
teachings, will hereafter be described by way of illustrative example with reference to the accompanying
drawings, of which:

Figure 1 illustrates an exemplary digital map update system for providing incremental update data
for provision to client devices;

Figure 2 illustrates an exemplary system for providing the data to the client devices; and

Figure 3 illustrates a digital map update system allowing incremental updating of digital maps by

two centres in accordance with another embodiment of the invention.

Detailed Description of the Preferred Embodiments

The features of an exemplary digital map update system for implementing incremental updates in
relation to existing digital maps of client devices will first be described by way of background. The
present invention will be described, by way of example only, in relation to a system in which digital map
data is converted to a standard format, which is the Navigation Data Standard (NDS). It will be
appreciated, however, that the same principles can be applied to any suitable run-time map format.

In Figure 1, there is shown digital map update database 2, which stores details of validated digital
map updates. The validated map updates, e.g. transactions, may include all digital map updates made to
the baseline or core digital map database, or a subset of such updates, e.g. in relation to only certain map

attributes. The digital map updates may be received from one or more sources, as described later in
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more detail, and may be in accordance with different map formats. The digital map update database may
comprise separate databases in relation to full map updates and incremental updates and/or in relation to
data received from different sources.

An NDS update compiler 4 is used to translate the map updates received from the digital map
update database 2 into changes to be performed on NDS objects, i.e. elements of a NDS map database.
Thus the update compiler 4 converts map update data received from the database 2 to convert it into a
standard format. In particular, the update complier reads current NDS objects, changes them according
to the received map updates, and provides the data to the NDS data repository 6. The update compiler
can operate an any frequency as needed, e.g. once or week or once a day. The NDS data repository 6
includes a digital map incremental update data repository 3 and a digital map full update data repository
5.

Update data received from the update compiler 4 is stored as part of the NDS repository 6, in
association with the latest version of the NDS map database. The NDS repository 6 may store updates
obtained from the update compiler 4 in a particular data feed as groups, i.e. as data layers. For example,
where a data feed is provided at given intervals e.g. daily, the updates received in a given feed for a
particular time may be associated together as a group. It will be appreciated that the NDS repository 6
therefore stores baseline full map data and sets of incremental updates for particular times, which may be
used together to provide an updated full map current for a particular time.

The map updates generated in the above described process are published, i.e. sent to client
devices, via an update server using a suitable update protocol. An exemplary architecture of an NDS
update platform for use in embodiments of the invention is shown in Figure 2.

As shown in Figure 2, full maps and incremental updates are delivered to client devices 14 by
means of a digital map update server system 8. The server system 8 includes an incremental update sub
server 10 and a full map, i.e. baseline map, update sub server 12. The incremental update sub server 10
is in communication with the incremental update data repository 3 of the NDS data repository 6, and the
full map update sub server 12 is in communication with the full map update data repository 5 for providing
either full map data or incremental update data to the server. Updates from the full map update sub
server 12 or the incremental map update sub server 12 are served by the update server 8 using an
update client 16 on the client device 14. The update client 16 is in communication with a navigation
application 18 and a digital map database 20 of the device 14 via an update API. This allows a client
device, e.g. a portable navigation device (PND), mobile phone, in-dash navigation device, infotainment
system, server, etc, to update the local run-time map to the latest version.

The system illustrated in Figure 1 may be referred to as a "transaction-based map system"”, in
which full maps or incremental updates may be released to client devices on a continual basis.

The present invention relates to certain techniques which provide improved implementation of such
incremental map update type systems.

The Applicant has realised that it is advantageous for digital map incremental update data to be
provided to client devices from multiple sources. For example, while conventionally such data would be
provided by a single navigation system or digital map provider, increasingly it is desirable for other

parties, e.g. automotive manufactures to be able to provide incremental update data in relation to aspects
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of the digital map which are relevant to users of their products. In some arrangements, data relating to
different portions of a digital map in terms of geographical area may be provided from different sources.
Each data provider would then be responsible for providing updates relating to their portion of the map.
Thus, digital map data may comprise data from multiple digital map suppliers. The present invention in
accordance with a further aspect provides methods which can facilitate provision of incremental update
data from multiple sources while maintaining consistency of the overall map data.

The present invention will be described, by way of example, with reference to the case in which
an automotive supplier wishes to provide incremental updates to integrated navigation devices associated
with their vehicles. The incremental updates are intended to customise digital maps provided to the client
devices from another source, i.e. a navigation system or digital map supplier, to render them more
relevant to the users.

As shown in Figure 3, the update system includes a primary digital map update centre 20 which
is associated with the navigation system or digital map provider. The system also includes a secondary
digital map update centre 30, which is associated with the automotive supplier. Both the primary and
secondary digital map update centres are arranged to provide incremental update data to a distribution
system 40, for disseminating the data to client devices. The primary digital map update centre 20 is also
able to provide full map update data to the distribution system. A client device 50 is illustrated as being in
communication with the distribution system.

While this arrangement is described by reference to providing incremental update data, and the
arrows shown illustrate feeds for providing such data, it will be appreciated that additional data feeds may
be provided in relation to full map data, e.g. allowing the primary digital map update centre 20 to provide
such data to the secondary digital map update centre 30, and for one or both of the primary digital map
update centre 20 and the secondary digital map update centre 30 to provide such data to the distribution
system. The distribution system 40 will also be arranged to provide such data to the client device 50.
The distribution system 40 may include the components shown in Figures 1 and 2 required to take a
digital map update data feed and distribute it to one or more client devices. For example, the incremental
update data provided by the primary and secondary digital map update centres 20, 30 may be provided to
a digital map update database, which may provide update data to an NDS repository via an NDS update
compiler. A digital map update server may be arranged to serve data from the repository to the client
devices. Itis envisaged that incremental update data from the primary and secondary update centres
may be stored in different incremental update data repositories by using appropriate update profiles.

In accordance with the invention, the secondary digital map update centre 30 is arranged to send data
indicative of an incremental update or updates provided to the distribution system to the primary digital
map update centre. This is illustrated by the 2 way communication link in Figure 3. In this way, the
primary digital map update centre 20 is kept informed of incremental updates provided by the secondary
digital map update centre to the distribution system for serving to client devices. The method therefore
allows the secondary digital map update to autonomously provide incremental update data directly to the
distribution system, but ensures that the primary digital map update centre is advised of any updates

sent. It will be appreciated that multiple secondary digital map update centres may be provided, each
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able to send incremental update data to the distribution system, and also to provide data indicative
thereof to the primary digital map update centre.

The data that the secondary digital map update centre 30 provides to the primary digital map
update centre 20 regarding submitted incremental updates may be the data itself, and/or meta
information describing the update. The secondary digital map update centre sends this data to the
primary digital map update centre 20 in association with data indicative of the identity of the client
device(s) to which the data is to be sent.

By providing this data to the primary digital map update centre, it is ensured that the primary
digital map update centre is able to determine the exact state of the digital map of a client device at any
time, and is able to ensure that any updates that it subsequently sends will be consistent with the existing
state of the device.

It is envisaged that constraints may be imposed on the secondary digital map update centre as to
which types of incremental update it is permitted to submit to the distribution system for distribution to
client devices. For example, any updates may need to be within the scope of predefined "customization
capabilities” of the centre. The secondary digital map update system may be able to publish incremental
updates which are outside its customization scope such that they may be considered by the primary
digital map update centre and subsequently published through its own update capabilities in due course.
In contrast the primary digital map update centre is able to submit any type of update to the distribution
system. However, it is not necessary that the update capabilities of the secondary digital map update
centre are necessarily constrained relative to those of the primary digital map update centre.

The following are examples of types of customization that the secondary digital map update
centre may be able to provide by submitting appropriate updates: add/remove/modify any or all of: car
dealer POls; advertisements for dealer options to car dealer POls; advertisements for dealer events to
car dealer POls; 3rd party POls; icons for POls; junction views. It is also envisaged that the secondary
digital map update centre may be able to submit incremental changes for: replacing 3D city map textures;
adding/deleting/modifying data overlay layers, e.g. location based advertisements, images, videos for
POls; linking editorial information with map features, e.g. guided tours; linking dynamic content with map
features, e.g. parking garage occupancy; integration of local maps.

It will be well understood by persons of ordinary skill in the art that whilst the preferred
embodiment may implement certain functionality by means of software, that functionality could equally be
implemented solely in hardware (for example by means of one or more SICs (application specific
integrated circuit)) or indeed by a mix of hardware and software.

Lastly, it should be noted that whilst the accompanying claims set out particular combinations of
features described herein, the scope of the present invention is not limited to the particular combinations
hereafter claimed, but instead extends to encompass any combination of features or embodiments herein
disclosed irrespective of whether or not that particular combination has been specially enumerated in the

accompanying claims at this time.
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CLAIMS:

1. A method for incrementally updating an existing digital map of a client device in a digital map
update system, the digital map update system comprising a primary digital map update centre, at least
one secondary digital map update centre and a plurality of remote client devices, the primary digital map
update centre and the at least one secondary digital map update centre each being able to provide a set
of one or more incremental updates for communication to one or more of one of the plurality of remote
client devices for use in incrementally updating existing digital maps of the client devices, the method
comprising at least one secondary digital map update centre providing data indicative of a set of one or
more incremental digital map updates for communication to at least one of the plurality of remote client
devices for use in incrementally updating an existing digital map of the device, wherein the secondary
digital map update centre additionally provides information relating to the set of one or more incremental

digital map updates to the primary digital map update centre.

2. The method of claim 1, comprising the at least one secondary digital map update centre providing
the information relating to the set of one or more incremental digital map updates to the primary digital
map update centre in association with data identifying the or each client device to which it is to be

communicated.

3. The method of any preceding claim, further comprising the primary digital map update centre

storing the information received from the secondary digital map update centre.

4. The method of any preceding claim, further comprising the primary digital map update centre
using the information received from the secondary digital map update centre in providing data indicative
of a further set of one or more incremental digital map updates for communication to the at least one

client device.

5. The method of any preceding claim, further comprising the or each client device using the data
indicative of a set of one or more incremental digital map updates provided by the primary and/or the

secondary map update centre to incrementally update the existing digital map of the device.

6. The method of any preceding claim, wherein the secondary digital map update centre is
associated with a provider of goods or services, and the set of incremental updates in respect of which
data is provided by the secondary digital map update centre to the at least one user device is for
customising the existing digital map of the or each client device to incorporate data relating to the goods

or services of the service provider.

7. The method of any preceding claim, wherein the set of incremental updates in relation to which
the at least one secondary digital map update centre provided data includes updates in relation to the

addition, removal and/or modification of one or more of the following digital map features: points of
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interest (POI); junction views; data overlay layers; and dynamic content associated with, or to be

associated with, the map.

8. The method of any preceding claim, wherein the set of incremental updates in relation to which
the at least one secondary digital map update centre provided data includes updates in relation to the

display of one or more features of the existing digital map.

9. The method of any preceding claim, comprising a plurality of secondary digital map update
centres, wherein each of the secondary digital map update centres provides data indicative of a different
set of one or more incremental digital map updates for communication to at least one client device for use
in incrementally updating an existing digital map of the device, wherein each secondary digital map
update centre additionally provides information relating to the set of one or more incremental digital map

updates to the primary digital map update centre.

10. The method of any preceding claim, further comprising the primary digital map update centre
providing data indicative of a set of one or more incremental digital map updates for communication to the

at least one client device for use in updating the existing digital map thereof.

11. The method of any preceding claim, further comprising communicating the data indicative of the
set of one or more incremental digital map updates provided by the secondary digital map update centre,

and optionally the primary digital map update centre, to the client device or devices.

12. The method of claim 11, wherein the data indicative of the set of one or more incremental
updates provided by the secondary digital map update centre, and optionally the primary digital map
update centre, is communicated to the at least one client device or devices via a digital map update

server.

13. The method of any preceding claim, wherein the secondary digital map update centre is
constrained to a greater degree than the primary digital map update centre in relation to the type of
incremental update that the secondary digital map update centre is permitted to provide for
communication to a client device, and optionally wherein the secondary digital map update centre is
constrained such that it may only provide data indicative of incremental updates for communication to a

client device that are by way of customisation of the existing digital map of the device.

14. The method of any preceding claim, wherein the existing digital map data is provided by the

primary digital map update centre.

15. A system for incrementally updating an existing digital map of a client device in a digital map
update system, the digital map update system comprising a primary digital map update centre, at least

one secondary digital map update centre and a plurality of remote client devices, the primary digital map
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update centre and the at least one secondary digital map update centre each being able to provide a set
of one or more incremental updates for communication to one or more of one of the plurality of remote
client devices for use in incrementally updating existing digital maps of the client devices, wherein the at
least one secondary digital map update centre is arranged, when providing data indicative of a set of one
or more incremental digital map updates for communication to at least one of the plurality of remote client
devices for use in incrementally updating an existing digital map of the device, to additionally provide
information relating to the set of one or more incremental digital map updates to the primary digital map

update centre.

16. The method or system of any preceding claim, wherein the client device to which the secondary
digital map update centre, and optionally the primary digital map update centre, provides the data
indicative of a set of one or more incremental digital map updates is a navigation device, optionally

wherein the navigation device is associated with a vehicle.

17. The method or system of any preceding claim, wherein the digital map update data is of a
standardized format, optionally wherein the digital map update data is in the NDS (Navigation Data
Standard) format.

18. A computer program product comprising computer readable instructions executable to perform a

method according to any one of claims 1 to 14.
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