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Description

Field of the Invention

[0001] The present document discloses methods, devices and computer software for facilitating searching and display
of locations relevant to a digital map. In particular, the present document discloses methods, devices and computer
software for searching a data repository of locations based on a user-input free text search string. The present document
also discloses methods, devices and computer software for facilitating a user in searching a data repository of locations,
by generating and displaying selectable search suggestions based on a user input free text search string. The present
document also discloses methods, devices and computer software for providing, on a representation of a digital map
displayed on the display, graphical user interface (GUI) elements of different prominence levels to facilitate a user in
reviewing a plurality of locations representing, for example, a set of results of a destination search, a set of current traffic
incidents, and so forth. The various aspects of the disclosure all find particular utility in navigation apparatus in the form
of portable electronic devices such as smart phones, portable navigation devices, so-called PNDs, and to navigation
apparatus which form part of an integrated navigation system, e.g. an in-vehicle navigation system.

Background to the Invention

[0002] Electronic devices such as smart phones, portable navigation devices (PNDs) and integrated navigation systems
that include GNSS (global navigation satellite systems), such as GPS, signal reception and processing functionality are
widely employed as personal, in-car or other vehicle navigation systems. In general terms, a known electronic device
having navigation functionality comprises a processor, memory (at least one of volatile and non-volatile, and commonly
both), 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, and additionally it is commonplace for one or
more additional software programs to be provided to enable the functionality of the PND to be controlled, and to provide
various other functions.
[0003] Typically these devices further comprise one or more input interfaces that allow a user to interact with and
control the device, and one or more output interfaces by means of which information may be relayed to the user. Illustrative
examples of output interfaces include a visual display and a speaker for audible output. Illustrative examples of input
interfaces include one or more physical buttons to control on/off operation or other features of the device (which buttons
need not necessarily be on the device itself but could be on a steering wheel if the device is built into a vehicle), and a
microphone for detecting user speech. In a particularly preferred arrangement the output interface display may be
configured as a touch sensitive display (by means of a touch sensitive overlay or otherwise) to additionally provide an
input interface by means of which a user can operate the device by touch.
[0004] Devices of this type will also often include one or more physical connector interfaces by means of which power
and optionally data signals can be transmitted to and received from the device, and optionally one or more wireless
transmitters/receivers to allow communication over cellular telecommunications and other signal and data networks, for
example Wi-Fi, Wi-Max, GSM, and the like.
[0005] PND devices of this type also include a GPS antenna by means of which satellite-broadcast signals, including
location data, can be received and subsequently processed to determine a current location of the device.
[0006] The PND device may also include electronic gyroscopes and accelerometers which produce signals that can
be processed to determine the current angular and linear acceleration, and in turn, and in conjunction with location
information derived from the GPS signal, velocity and relative displacement of the device and thus the vehicle in which
it is mounted. Typically such features are most commonly provided in in-vehicle navigation systems, but may also be
provided in PND devices if it is expedient to do so.
[0007] The utility of such PNDs is manifested primarily in their ability to determine a route between a first location
(typically a start or current location) and a second location (typically a destination). In known devices, these locations
can be input by a user of the device, by any of a wide variety of different methods, for example by postcode, street name
and house number, name, etc. In some known navigation devices, navigable destinations are stored locally in a data
repository as library of data records representative of locations relevant to a digital map. For locations that represent
navigable destinations, location information, such as latitude and longitude or a distance along a path between nodes
in the digital map, may be stored to allow the destination to be located, and a navigable route to that location to be
generated.
[0008] Typically, location data records for navigable destinations may represent addresses having components (or
data fields) including house number, street name, settlement name, country and postal code that together define a
specific address. Location data records for destinations may also represent previously stored manufacturer-supplied or
user-generated points of interest (POIs), which may be "well known" destinations (such as famous locations, municipal
locations (such as sports grounds or swimming baths) or other points of interest such as restaurants, bars, shops, etc.
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POI data records may have components including one or more of the POI name (e.g. "British Museum"), POI brand
name (e.g. "Starbucks"), POI category name and/or category code (e.g. "restaurant" and "7315") and POI address
(including house number, street name, settlement name, postal code and country). Data records may also be stored for
favourite or recently visited destinations.
[0009] Typically, the PND is enabled by software for computing a "best" or "optimum" route between the start and
destination address locations from the map data. A "best" or "optimum" route is determined on the basis of predetermined
criteria and need not necessarily be the fastest or shortest route. The selection of the route along which to guide the
driver can be very sophisticated, and the selected route may take into account existing, predicted and dynamically and/or
wirelessly received traffic and road information, historical information about road speeds, and the driver’s own preferences
for the factors determining road choice (for example the driver may specify that the route should not include motorways
or toll roads).
[0010] In addition, the device may continually monitor road and traffic conditions, and offer to or choose to change the
route over which the remainder of the journey is to be made due to changed conditions. Real time traffic monitoring
systems, based on various technologies (e.g. mobile phone data exchanges, fixed cameras, GPS fleet tracking) are
being used to identify traffic delays and to feed the information into notification systems.
[0011] PNDs of this type may typically be mounted on the dashboard or windscreen of a vehicle, but may also be
formed as part of an on-board computer of the vehicle radio or indeed as part of the control system of the vehicle itself.
The navigation device may also be part of a hand-held system, such as a PDA (Portable Digital Assistant), a media
player, a mobile phone, smart phone or the like, and in these cases, the normal functionality of the hand-held system is
extended by means of the installation of software on the device to perform both route calculation and navigation along
a calculated route.
[0012] It is possible for a mobile device to be in wireless communication with a fixed terminal. The data storage and
processing required to determine a destination and route could be performed in the fixed terminal with the mobile device
transmitting the user input information to the fixed terminal and receiving information for displaying to a user of the mobile
device from the fixed terminal. However, such an implementation requires a wireless connection to the mobile device,
as well a minimum bandwidth for the information transfer, and neither of these can be ensured in all locations.
[0013] Accordingly, when a navigation device is a mobile device, the mobile device is required to store a large database
of geographical information and to perform the searching of the database using the limited processing resources of the
mobile device. In known navigation devices, a destination, such as an address or a POI, is searched for within a database
of geographical information, in this case a data repository of data records representing locations relevant to a digital
map, using a guided search.
[0014] A guided search uses prompts to request specific types of information from a user. The user’s responses to
each prompt allow a reduced search space to be defined for subsequent searches until a search result corresponding
to the desired destination of a user is reached. Since each search space is smaller than the entire database of geographical
information, the mobile device does not experience the problem of having to search the entire database of geographical
information with its limited processing capability.
[0015] Figure 5 shows an example of known a guided search process 500. The process begins at decision point 501
where the device prompts a user to input a selection of whether to search for an address or a point of interest (POI). If
the user selects to search for an address, the user then receives three further prompts to input the name of a city 502,
a street 503 within the city and a house number 504. If the user instead selects to search for a POI, the user is prompted
to input the name of a city 505 and then to input a selection 506 of whether to search for a POI category 507 or POI
name 508. The user then receives further prompts to input the POI category and/or POI name depending on the user
selection. These searches iteratively narrow the search space by searching against specific components of the data
records in relation to which the user is prompted for input, and filtering out those that do not have a component value
that matches the user input.
[0016] Problems experienced by guided searches are that the plurality of prompts result in the device being slow and
difficult to use. It is not sufficient for a user to provide information defining a desired destination with a single input to the
device. In addition, a user may be unable to find a desired destination due to having incomplete information, or having
information that does not tally exactly with the desired data record. Thus the user cannot easily speculatively search the
database of geographical information to find a desired destination.
[0017] An alternative to performing a guided search is to perform a free text search. A free text search aims to determine
the desired destination of a user from a single user input, thereby avoiding the plurality of prompts required to perform
a guided search.
[0018] On such example of a free text searching technique for a navigation device is disclosed in WO 2010/119137
A1. The search is based upon a trie that associates names of geographical objects to collections of map tiles. A digital
map is quadtree partitioned on a plurality of hierarchical levels. In order to reduce a search space so that a large database
can be efficiently searched with the limited processing resources of the mobile device, a first search is performed at a
level within the trie. If the number of candidate tiles exceeds a predetermined number, the search space is reduced by
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compacting some or all of the tiles in the candidate set to a next level tile. Accordingly, mobile device is not required to
directly search spaces larger than a predetermined size.
[0019] However, a problem with the above-described free text search technique is that the mobile device is required
to perform the processing required to reduce the search space after candidate results have been obtained. This processing
to change the search space increases the processing requirements and slows down the retrieval of search results.
[0020] It is known in the art of PNDs to, besides a list view of search results, also provide a map view in which graphical
user interface (GUI) elements are used to indicate locations of the results of a destination search, or weather events or
traffic incidents. This can facilitate a user in contextually visualising the locations in relation to a digital map. However,
showing these locations in a manner that is particularly usable and easily understandable to the user is problematic, as
there can be too much or too little location information displayed, with too much or too little functionality, which may
diminish the user experience and limit the ease of use of the device for selecting a destination to route to, or to effectively
take into account relevant weather and traffic events.
[0021] US 2011/047509 A1 discloses a method and apparatus for grouping points-of-interest (POIs) on a displayed
map: a plurality of POIs are categorized into different level groupings based on a plurality of user specified criteria; the
different level groupings are assigned respectively to a plurality of zoom levels of the displayed map; at each zoom level,
each icon representing a group of POIs is displayed with a given visibility associated with the zoom level, and allows
the user to access further information regarding the group of POIs.
[0022] US 2011/313649 A1 discloses a method and apparatus for providing smart zooming of a displayed map: a
custom zooming application displays a map with a plurality of objects representing locations of interest; the relevance
of the plurality of objects is determined based in part on user specifications as well as an inferred context derived from
past user search queries; the rendering of one or more of a plurality of objects with at least one different level of visibility
with respect to other objects is based on the degree of relevance as well as the level of zoom.

Summary of the Disclosure

[0023] Embodiments of the invention provide methods, devices and computer software that are intended to address
at least some of the above-described limitations in known navigation tools.
[0024] In particular, the present document discloses methods, devices and computer software for searching a data
repository of locations based on a user-input free text search string. These aspects of the disclosure will now be sum-
marised as follows.
[0025] Viewed from one aspect, there is provided a portable electronic device comprising: data processing means;
data repository containing: data records representative of locations relevant to or within a digital map; and data repre-
sentative of an index associating words contained in the data records with the records in which those words appear; the
portable electronic device also comprising computer readable medium comprising instructions which when executed by
the data processing means cause the electronic device, in relation to a received search query including a search string,
to: process the search string to provide one or more search words; query the index to identify data records containing
the or each search word; and generate a rank for each of the one or more identified data records indicative of the
relevance of each identified data record to the search query.
[0026] In accordance with this aspect, the user of the device is provided with a flexible search that is responsive and
quick, even though the mobile device has to search a large repository of data using relatively low processing capabilities.
In addition, the user can search a larger range of data more speculatively, without being bound by a restrictive guided
search procedure, making the user more likely to find a desired location result.
[0027] The search query may be derived from user input of the electronic device, and the instructions may further
cause the device to display the results on a display of the device.
[0028] The instructions may further cause the electronic device, when processing the search string, to perform one
or more of: splitting the search string into words; normalising the words; identifying and treating special words.
[0029] Normalising the words may include one or more processing steps intended to account for irregularities in the
content of the search string, optionally including one or more of: converting all letters to lower case; removing accents
from letters; replacing a sequence of the same letter by a single letter; replacing single letters with other letters; replacing
words and abbreviations with standard abbreviations. The index may contain normalised versions of the words contained
in the data records and the search string may be processed to normalise the words contained therein using the same
normalisation rules used in the generation of the index.
[0030] By normalising the words, the search procedure becomes more versatile and tolerant of user errors, such as
typographical and recall errors, and variations in spelling. Normalisation also reduces the size of the indexes to be
searched, further accelerating the search process.
[0031] Identifying and treating special words may include one or more of: converting country names and codes to
standard country codes; removing house numbers; identifying words that correspond to categories of points of interest
(POI), and replacing with a POI category code. If the full search string is a POI category name or a prefix of a single POI
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category name, the query is preferably for records in the POI category. If the full search string includes more than one
word and starts with a POI category name, two queries are preferably produced as follows: a first query in which the
POI category name is provided as a search word; a second query in which the POI category name is replaced by a POI
category code.
[0032] The instructions may further cause the electronic device, when querying the index to identify data records
containing the or each search word, to: for each search word, find the set of matching records from the index; and
determine the intersection of the sets of records to provide the records that match all words.
[0033] The instructions may further cause the electronic device, when generating a rank for each data record, to:
calculate a score for each record; rank the records based on their scores; if two records have the same score, reconcile
their rank ordering based on a distance from a search centre if available, otherwise the rank order if the two records is
random.
[0034] Calculating a ranking score for each record may include starting from a starting score and performing one or
more of: subtract a penalty from the score for each word contained in the search string not exactly matched to a word
contained in the data record; subtract a penalty from the score for a structural difference between the search words
arranged in the search string and how the words appear in the data record, including incorrect word order and word
gaps; subtract a penalty from the score for each unmatched word contained in a component for which there is a word
matching a search word; add a bonus to the score for data records indicated as important matches.
[0035] Calculating a ranking score for a record representing an address may include one or more of: not ranking the
data record if there is no search word matched against a word in the index contained in the street name of the data
record; if there is a search centre, adjusting one or more of the penalties to: suppress penalties for data records relatively
near to the search centre, or increase penalties for data records relatively distant to the search centre, or both; add a
bonus to the score if there is a word match with a centre of settlement, dependent on the size of the centre of settlement
and a distance of the centre of settlement from a search centre, if available.
[0036] Calculating a ranking score for a record representing a point of interest (POI) may include one or more of: not
ranking the data record if there is no search word matched against a word in the index contained in the one of the
components of the data record representing the name of the POI, the brand name of the POI or the POI category; if
there is a search centre, not subtracting a penalty from the score for each unmatched word contained in a component
for which there is a word matching a search word; if there is no search centre, subtracting a penalty from the score for
each unmatched word contained in a component of the data record representing the name of the POI or the brand name
of the POI for which there is a word matching a search word; if there is no search centre, subtracting a penalty from the
score if there is no search word matched against a word in the index contained in the name of the POI or the brand
name of the POI.
[0037] By ranking the matching data records, the user can be presented with the records deemed most relevant to
the search in rank order. This helps to ensure that the user is presented with the most relevant matching data records
first, i.e. at the top of a list. It also facilitates the effective display of the search results in a map view, as will be described
in more detail below.
[0038] The data records (or documents) may represent either an address or a Point of interest (POI). The data records
may contain data representative of one or more of the following components: street name; place name; postal code;
country code; POI name; POI brand name; POI address; POI category code. The data representative of the components
may comprise the location related information itself, e.g. one or more of a street name, place name, postal code, country
code, POI name, POI brand name, POI address, POI category code. However, the data representative of the components
may comprise a reference or pointer to the location related information stored in a digital map. This allows the size of
each data record to be kept to a minimum, which is beneficial given the memory constraints typically found on mobile
devices.
[0039] Each data record or document may comprise a record identifier, e.g. allowing each data record to be uniquely
identified. Additionally, or alternatively, each data record may comprise a location reference. The location reference
preferably identifies a portion of the geographic area represented by the digital map, such that, when performing a search
of locations within a particular geographic region, only those data records within the particular geographic region need
to be searched. The location reference may be provided as a Morton code, thereby allowing a two dimensional geographic
region of the digital map to be represented in one dimension.
[0040] The location reference may form part of the record identifier. For example, the record identifier for each data
record comprises a first portion and a second portion: the first portion being a location reference, e.g. a Morton code
representative of a geographic area containing the location (represented by the data record); and the second portion
being a reference or pointer to the location related information for the data record stored in an associated digital map.
[0041] Data records representing different types of location may be stored in separate databases in the repository
and may be indexed in separate free text indices. For example, addresses, POIs, recent locations and favourite locations
may be store in separate databases and have separate free text indices than need to be queried separately during the
search.
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[0042] The index, which preferably acts as a reverse look-up table, may include tuples one for each word of the set
of words contained in the components relating each of said words to the respective record identifiers of all the records
in which those words appear.
[0043] The search string may be derived from a single field free-text string input by the user by a user interface of the
device.
[0044] Viewed from another aspect, there is provided a method of operating a portable electronic device comprising
data processing means, data repository containing data records representative of locations relevant to or within a digital
map and data representative of an index associating words contained in the data records with the records in which those
words appear, the method comprising, in relation to a received search query including a search string: processing the
search string to provide one or more search words; querying the index to identify data records containing the or each
search word; and generating a rank for each of the one or more identified data records indicative of the relevance of
each identified data record to the search query.
[0045] The above-described method may optionally be adapted or include further steps so as to operate the portable
electronic device in accordance with the above-described aspects.
[0046] Viewed from another aspect, there is provided a computer software product comprising instructions which when
executed by data processing means of a portable electronic device cause the electronic device to be configured to carry
out the above-described methods. The computer software product may be embodied as a computer readable medium,
optionally a non-transient computer readable medium.
[0047] The present document also discloses methods, devices and computer software for facilitating a user in searching
a data repository of locations, by generating and displaying selectable search suggestions based on a user input free
text search string. These aspects of the disclosure will now be summarised as follows.
[0048] Viewed from one aspect, the present disclosure provides a portable electronic device comprising: data process-
ing means; data repository containing data records representative of locations relevant to or within a digital map; display
means; and computer readable medium comprising instructions for facilitating a user in searching the data records which
when executed by the data processing means cause the electronic device to: monitor a free text search string as it is
input by a user of the device; based on the search string as it is input: query the data repository for matching records;
and generate suggestions selectable by a user to adjust the search; display at least some of any matching records and
suggestions on the display; and in response to receipt of user input indicating a selection of a matching suggestion,
adjust the search accordingly.
[0049] By providing suggestions selectable to adjust the parameters of a user search, the suggestions being based
upon a free text search string, a degree of feedback is provided to the user and the search process is sped up and made
more flexible for a user.
[0050] Address suggestions may be generated based on the street and/or settlement names of data records repre-
senting addresses matched with the search string. Selection of an address suggestion containing a settlement name
may adjust the search centre to correspond to that settlement. Selection of an address suggestion containing a street
name may replace the search string with the street name. After selection of an address suggestion containing a street
name and settlement name, the user may be prompted to input a house number into the free text search string.
[0051] Point of interest (POI) suggestions may be generated based on the names, categories and synonyms of cat-
egories of data records representing points of interest matched with the search string. Selection of a POI suggestion
may filter the data records returned by the query to include only those having a POI name, category or synonymous POI
category matching that of the POI suggestion.
[0052] The data repository may be queried for matching data records and suggestions may be generated in response
to each keystroke or other user input to adapt the search string or search centre, and each selection of a suggestion,
the display may be thereafter updated to display any matching data records and generated suggestions. In this way,
the search is responsive to user input effectively in real-time.
[0053] The data repository may further include data representative of an index associating words contained in the
data records with the records in which those words appear; and the instructions may further cause the electronic device
to process the search string as it is input to provide one or more search words; wherein, based on the search string as
it is input, querying the data repository for matching records may include querying the index to identify data records
containing the or each search word.
[0054] The instructions may further cause the electronic device to generate a rank for each of the one or more identified
data records indicative of the relevance of each identified data record to the search query. The matching data records
may be displayed in an ordered list according to said rank.
[0055] The instructions may further cause the electronic device, when processing the search string, to perform one
or more of: splitting the search string into words; normalising the words; identifying and treating special words.
[0056] Normalising the words may include one or more processing steps intended to account for irregularities in the
content of the search string, optionally may include one or more of: converting all letters to lower case; removing accents
from letters; replacing a sequence of the same letter by a single letter; replacing single letters with other letters; replacing
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words and abbreviations with standard abbreviations. The index may contain normalised versions of the words contained
in the data records and the search string may be processed to normalise the words contained therein using the same
normalisation rules used in the generation of the index.
[0057] Identifying and treating special words includes one or more of: converting country names and codes to standard
country codes; removing house numbers; identifying words that correspond to categories of points of interest (POI), and
replacing with a POI category code. If the full search string is a POI category name or a prefix of a single POI category
name, the query may be for records in the POI category. If the full search string includes more than one word and starts
with a POI category name, two queries may be produced as follows: a first query in which the POI category name is
provided as a search word; a second query in which the POI category name is replaced by a POI category code.
[0058] The instructions may further cause the electronic device, when querying the index to identify data records
containing the or each search word, to: for each search word, find the set of matching records from the index; and
determine the intersection of the sets of records to provide the records that match all words.
[0059] The instructions may further cause the electronic device, when generating a rank for each data record, to:
calculate a score for each record; ranking the records based on their scores; if two records have the same score, reconcile
their rank ordering based on a distance from a search centre if available, otherwise the rank order if the two records is
random.
[0060] Calculating a ranking score for each record may include starting from a starting score and performing one or
more of: subtracting a penalty from the score for each word contained in the search string not exactly matched to a word
contained in the data record; subtracting a penalty from the score for a structural difference between the search words
arranged in the search string and how the words appear in the data record, including incorrect word order and word
gaps; subtracting a penalty from the score for each unmatched word contained in a component for which there is a word
matching a search word; adding a bonus to the score for data records indicated as important matches.
[0061] Calculating a ranking score for a record representing an address may include one or more of: not ranking the
data record if there is no search word matched against a word in the index contained in the street name of the data
record; if there is a search centre, adjusting one or more of the penalties to: suppress penalties for data records relatively
near to the search centre, or increase penalties for data records relatively distant to the search centre, or both; add a
bonus to the score if there is a word match with a centre of settlement, dependent on the size of the centre of settlement
and a distance of the centre of settlement from a search centre, if available.
[0062] Calculating a ranking score for a record representing a point of interest (POI) may include one or more of: not
ranking the data record if there is no search word matched against a word in the index contained in the one of the
components of the data record representing the name of the POI, the brand name of the POI or the POI category; if
there is a search centre, not subtracting a penalty from the score for each unmatched word contained in a component
for which there is a word matching a search word; if there is no search centre, subtracting a penalty from the score for
each unmatched word contained in a component of the data record representing the name of the POI or the brand name
of the POI for which there is a word matching a search word; if there is no search centre, subtracting a penalty from the
score if there is no search word matched against a word in the index contained in the name of the POI or the brand
name of the POI.
[0063] The data records (or documents) may represent either an address or a Point of interest (POI). The data records
may contain data representative of one or more of the following components: street name; place name; postal code;
country code; POI name; POI brand name; POI address; POI category code. The data representative of the components
may comprise the location related information itself, e.g. one or more of a street name, place name, postal code, country
code, POI name, POI brand name, POI address, POI category code. However, the data representative of the components
may comprise a reference or pointer to the location related information stored in a digital map. This allows the size of
each data record to be kept to a minimum, which is beneficial given the memory constraints typically found on mobile
devices. The matching data records representing addresses may be displayed in a first column and the matching data
records representing points of interest may be displayed in a second column adjacent the first column.
[0064] The portable electronic device may further comprise user input means including a touch screen overlay on said
display, wherein selection of a displayed record returned by the query of the data records or of a generated suggestion
may comprise a touch in relation to the displayed record or suggestion or a GUI element representative thereof.
[0065] Viewed from another aspect, there is provided a method of operating a portable electronic device comprising
data processing means, data repository containing data records representative of locations relevant to or within a digital
map, and display means, the method comprising: monitoring a free text search string as it is input by a user of the device;
based on the search string as it is input: querying the data repository for matching records; and generating suggestions
selectable by a user to adjust the search; displaying at least some of any matching records and suggestions on the
display; and in response to receipt of user input indicating a selection of a matching suggestion, adjusting the search
accordingly.
[0066] The above-described method may optionally be adapted or include further steps so as to operate the portable
electronic device in accordance with the above-described aspects.
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[0067] Viewed from another aspect, there is provided a computer software product comprising instructions which when
executed by data processing means of a portable electronic device cause the electronic device to be configured to carry
out the above-described methods. The computer software product may be embodied as a computer readable medium,
optionally a non-transient computer readable medium.
[0068] The present document also discloses methods, devices and computer software for providing, on a representation
of a digital map displayed on the display, GUI elements of different prominence levels to facilitate a user in reviewing a
plurality of locations representing, for example, a set of results of a destination search, a set of current traffic incidents,
and so forth. These aspects of the disclosure will now be summarised as follows.
[0069] Viewed from one aspect according to the present invention, there is provided a portable electronic device
comprising: data processing means; data repository containing data representative of a digital map; display means;
computer readable medium comprising instructions which when executed by the data processing means cause the
portable electronic device, in relation to data representative of a plurality locations relevant to the digital map, to: provide,
on a representation of the digital map displayed on the display means, for each of the locations, one of a plurality of
different graphical user interface (GUI) elements characterised by different prominence levels to indicate the locations,
wherein the prominence level of the GUI element used for each location is dependent on the level of detail at which the
digital map is displayed and a deemed relevance of that location to a user search query, characterized in that GUI
elements at increased prominence levels provide increased user interface functionality enabling user interaction there-
with.
[0070] In this way, a user is provided with a contextual view of a plurality of locations deemed relevant to a query in
such a way that a large number of results are visible without the view becoming cluttered, and so that the prominence
of the indicator for each location indicates the relevance of the location and is dependent on the level of detail in which
the digital map is displayed.
[0071] GUI elements at increased prominence levels may provide one or more of: increased visual prominence in the
display; increased opacity; increased information relevant to the location.
[0072] At a given level of detail, GUI elements having a relatively low prominence level may be used to indicate
locations of the plurality of locations deemed less relevant to the user query, whereas GUI elements having a relatively
high prominence level may be used to indicate locations of the plurality of locations deemed more relevant to the user
query.
[0073] When the level of detail at which the digital map is displayed is increased or decreased, the GUI element used
to indicate a given location may be changed to an available higher or lower prominence level, respectively. Thus when
the map is zoomed in, more results may be shown at higher prominence levels, and vice versa.
[0074] For any given level of detail, a minimum number of the plurality of locations may be indicated by the GUI element
having the highest prominence level.
[0075] When the digital map is displayed at a relatively high level of detail, a relatively large number of the plurality of
locations may be indicated using GUI elements having relatively high prominence levels. When the digital map is displayed
at a relatively low level of detail, a relatively large number of the plurality of locations may be indicated using GUI elements
having relatively low prominence levels.
[0076] The locations may be divided into groups by their relevance to the user query, and each group may be associated
with a respective level of detail for the digital map. The grouping of the locations and the assignation of the associated
respective levels of details to those groups may be performed based on one or more of: the number of the locations;
the distribution of the locations; the deemed relevance of the locations to the user query; the level of detail required to
contain possible groupings of the locations in a minimum bounding box; the range of levels of detail to the maximum
possible; a set number of locations in the most relevant group; a set number of groups; a set number of locations in
each group.
[0077] A base level of detail for the digital map may be defined based on a minimum bounding box containing the
locations of the most relevant group of locations. Each group of locations of decreasing relevance may be associated
with increasing levels of detail compared to the base level of detail. The map may be displayed initially at the base level
of detail, and locations belonging to groups associated with higher levels of detail than the base level of detail may be
indicated with GUI elements having progressively lower prominence levels for progressively less relevant groups.
[0078] When the digital map is displayed at a given level of detail, locations belonging to groups associated with higher
levels of detail than the displayed level of detail may be indicated with GUI elements having progressively lower prom-
inence levels for progressively less relevant groups. Locations belonging to groups associated with levels of detail lower
than the displayed level of detail may be indicated with the GUI element having the highest prominence level.
[0079] When, in response to user input, the digital map is zoomed from a start level of detail to an end level of detail
associated with the next more relevant group, the GUI elements used to indicate the locations of each group may be
increased to the next available prominence level. When, in response to user input, the digital map is zoomed from a
start level of detail to an end level of detail associated with the next less relevant group, the GUI elements used to
indicate the locations of each group may be decreased to the next available prominence level.
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[0080] The locations may be representative of: destinations including one or more of addresses and points of interest;
traffic events including one or more of accidents, delays, road closures, road works, restrictions, traffic volumes and
closed lanes; and/or weather events including one or more of flooding, snow, ice, fog, adverse road conditions.
[0081] The portable electronic device may further comprise a search engine, the data repository may further contain
records representing documents pertaining to destinations, the user query may be a search query for destinations for
the search engine, and the data representative of the plurality locations relevant to the digital map may be produced by
said search engine searching over those records for documents relevant to the search query. The search results may
be ranked by relevance to the search query, the ranking being usable in the dividing of the locations into groups to be
associated with increasing levels of detail for decreasing relevance. The plurality of locations may remain unchanged
in response to panning or zooming the digital map. The number of locations returned by the search engine and displayed
on the digital map may be limited to a maximum number.
[0082] The portable electronic device may further comprise a traffic event engine operable to return locations repre-
sentative of current traffic events relevant to a user or device generated query, wherein the user query is a traffic event
query. The traffic event query is for traffic events proximate to a search centre, a current location of the device or a route,
or in a user-specified area of the digital map.
[0083] Viewed from another aspect according to the present invention, there is provided a method of operating a
portable electronic device comprising data processing means, data repository containing data representative of a digital
map, and display means, the method comprising, in relation to data representative of a plurality locations relevant to the
digital map: providing, on a representation of the digital map displayed on the display means, for each of the locations,
one of a plurality of different graphical user interface (GUI) elements characterised by different prominence levels to
indicate the locations, wherein the prominence level of the GUI element used for each location is dependent on the level
of detail at which the digital map is displayed and a deemed relevance of that location to a user search query, characterized
in that GUI elements at increased prominence levels provide increased user interface functionality enabling user inter-
action therewith.
[0084] The above-described method may optionally be adapted or include further steps so as to operate the portable
electronic device in accordance with the above-described aspects.
[0085] Viewed from another aspect according to the present invention, there is provided a computer software product
comprising instructions which when executed by data processing means of a portable electronic device cause the
portable electronic device to be configured to carry out the above-described method. The computer software product
may be embodied as a computer readable medium, optionally a non-transient computer readable medium.
[0086] While the above aspects and options of the disclosure are described separately, is it to be understood that their
provision in all possible combinations is contained within the scope of the disclosure. In this respect, the present disclosure
provides methods, electronic devices and computer software that implement the above-described aspects of the dis-
closure in all possible combinations. For example, an electronic device is disclosed that is configured by software to
provide the results of a free text search performed as described herein, in which search suggestions generated as
described herein have been used to facilitate the search, and to display those search results in a map view in which
GUI elements of different prominence levels are provided as described herein to indicate the locations of the search
results.

Brief description of the drawings

[0087] Some preferred embodiments of the invention will now be described by way of example only, and with reference
to Figures 1 to 13 of which:

Figure 1 is a schematic illustration of a Global Positioning System (GPS);
Figure 2 is a schematic illustration of electronic components arranged to provide a navigation device;
Figure 3 is a schematic illustration of the manner in which a navigation device may receive information over a wireless
communication channel;
Figure 4 are illustrative perspective views of a navigation device;
Figure 5 is flow diagram illustrating the user prompts and data record queries performed in a prior art guided location
search;
Figure 6 is a flow diagram of a free text search method according to an embodiment;
Figure 7 is a flow diagram of a method of generating and displaying selectable search suggestions based on a user
input free text search string according to an embodiment;
Figure 8 is an overview of an example user interface 800 displayed during a search operation according to an
embodiment;
Figure 9 is a user input view of the user interface that is displayed in an embodiment;
Figure 10 is a user input view of the user interface that is displayed in an embodiment;



EP 2 986 947 B1

10

5

10

15

20

25

30

35

40

45

50

55

Figure 11 is a user input view of the user interface that is displayed in an embodiment;
Figure 12 is a map view of navigable results of a free text search according to an embodiment;
Figure 13 is an illustration of a process of dividing the results of a free text search into groups according to relevance
to a user query and associating those groups with levels of detail of a digital map, in accordance with an embodiment;
and
Figure 14 is a map view 1401 of a user’s route and a number of traffic incidents the locations of which are indicated
using GUI elements, in accordance with an embodiment.

Detailed Description of Preferred Embodiments

[0088] The description with respect to Figures 1 to 4 provides background information to facilitate understanding of
the invention in its various embodiments. The embodiments of the invention are described by reference to Figures 6 to 13.
[0089] Preferred embodiments of the present invention will now be described with particular reference to a PND. It
should be remembered, however, that the teachings of the present invention are not limited to PNDs but are instead
universally applicable to any type of processing device that is configured to execute navigation software so as to provide
route planning and navigation functionality. It follows therefore that in the context of the present document, a navigation
device is intended to include (without limitation) any type of route planning and navigation device, irrespective of whether
that device is embodied as a PND, a navigation device built into a vehicle, or indeed a computing resource (such as a
portable personal computer (PC), mobile telephone, smart phone or portable digital assistant (PDA)) executing route
planning and navigation software.
[0090] It will also be apparent from the following that the teachings of the present invention even have utility in circum-
stances where a user is not seeking instructions on how to navigate from one point to another, but merely wishes to be
provided with a view of a given location or information about a current or upcoming location. In such circumstances the
"destination" location selected by the user need not have a corresponding start location from which the user wishes to
start navigating, and as a consequence references herein to the "destination" location or indeed to a "destination" view
should not be interpreted to mean that the generation of a route is essential, that travelling to the "destination" must
occur, or indeed that the presence of a destination requires the designation of a corresponding start location.
[0091] With the above provisos in mind, Figure 1 illustrates an example view of Global Positioning System (GPS),
usable by navigation devices. Such systems are known and are used for a variety of purposes. In general, GPS is a
satellite-radio based navigation system capable of determining continuous position, velocity, time, and in some instances
direction information for an unlimited number of users. Formerly known as NAVSTAR, the GPS incorporates a plurality
of satellites which orbit the earth in extremely precise orbits. Based on these precise orbits, GPS satellites can relay
their location to any number of receiving units.
[0092] The GPS system is implemented when a device, specially equipped to receive GPS data, begins scanning
radio frequencies for GPS satellite signals. Upon receiving a radio signal from a GPS satellite, the device determines
the precise location of that satellite via one of a plurality of different conventional methods. The device will continue
scanning, in most instances, for signals until it has acquired at least three different satellite signals (noting that position
is not normally, but can be determined, with only two signals using other triangulation techniques). Implementing geometric
triangulation, the receiver utilizes the three known positions to determine its own two-dimensional position relative to
the satellites. This can be done in a known manner. Additionally, acquiring a fourth satellite signal will allow the receiving
device to calculate its three dimensional position by the same geometrical calculation in a known manner. The position
and velocity data can be updated in real time on a continuous basis by an unlimited number of users.
[0093] As shown in Figure 1, the GPS system is denoted generally by reference numeral 100. A plurality of satellites
120 are in orbit about the earth 124. The orbit of each satellite 120 is not necessarily synchronous with the orbits of other
satellites 120 and, in fact, is likely asynchronous. A GPS receiver 140 is shown receiving spread spectrum GPS satellite
signals 160 from the various satellites 120.
[0094] The spread spectrum signals 160, continuously transmitted from each satellite 120, utilize a highly accurate
frequency standard accomplished with an extremely accurate atomic clock. Each satellite 120, as part of its data signal
transmission 160, transmits a data stream indicative of that particular satellite 120. It is appreciated by those skilled in
the relevant art that the GPS receiver device 140 generally acquires spread spectrum GPS satellite signals 160 from at
least three satellites 120 for the GPS receiver device 140 to calculate its two-dimensional position by triangulation.
Acquisition of an additional signal, resulting in signals 160 from a total of four satellites 120, permits the GPS receiver
device 140 to calculate its three-dimensional position in a known manner.
[0095] Figure 2 is an illustrative representation of electronic components of a navigation device 200 according to a
preferred embodiment of the present invention, in block component format. It should be noted that the block diagram of
the navigation device 200 is not inclusive of all components of the navigation device, but is only representative of many
example components.
[0096] The navigation device 200 is located within a housing (not shown). The housing includes a processor 210



EP 2 986 947 B1

11

5

10

15

20

25

30

35

40

45

50

55

connected to an input device 220 and a display screen 240. The input device 220 can include a keyboard device, voice
input device, touch panel and/or any other known input device utilised to input information; and the display screen 240
can include any type of display screen such as an LCD display, for example. In a particularly preferred arrangement the
input device 220 and display screen 240 are integrated into an integrated input and display device, including a touchpad
or touchscreen input so that a user need only touch a portion of the display screen 240 to select one of a plurality of
display choices or to activate one of a plurality of virtual buttons.
[0097] The navigation device may include an output device 260, for example an audible output device (e.g. a loud-
speaker). As output device 260 can produce audible information for a user of the navigation device 200, it is should
equally be understood that input device 240 can include a microphone and software for receiving input voice commands
as well.
[0098] In the navigation device 200, processor 210 is operatively connected to and set to receive input information
from input device 220 via a connection 225, and operatively connected to at least one of a display screen 240 and output
device 260, via output connections 245, to output information thereto. Further, the processor 210 is operably coupled
to a memory resource 230 via connection 235 and is further adapted to receive/send information from/to input/output
(I/O) ports 270 via connection 275, wherein the I/O port 270 is connectible to an I/O device 280 external to the navigation
device 200. The memory resource 230 comprises, for example, a volatile memory, such as a Random Access Memory
(RAM) and a non-volatile memory, for example a digital memory, such as a flash memory. The external I/O device 280
may include, but is not limited to an external listening device such as an earpiece for example. The connection to I/O
device 280 can further be a wired or wireless connection to any other external device such as a car stereo unit for hands-
free operation and/or for voice activated operation for example, for connection to an ear piece or head phones, and/or
for connection to a mobile phone for example, wherein the mobile phone connection may be used to establish a data
connection between the navigation device 200 and the internet or any other network for example, and/or to establish a
connection to a server via the internet or some other network for example.
[0099] Figure 2 further illustrates an operative connection between the processor 210 and an antenna/receiver 250
via connection 255, wherein the antenna/receiver 250 can be a GPS antenna/receiver for example. It will be understood
that the antenna and receiver designated by reference numeral 250 are combined schematically for illustration, but that
the antenna and receiver may be separately located components, and that the antenna may be a GPS patch antenna
or helical antenna for example.
[0100] Further, it will be understood by one of ordinary skill in the art that the electronic components shown in Figure
2 are powered by power sources (not shown) in a conventional manner. As will be understood by one of ordinary skill
in the art, different configurations of the components shown in Figure 2 are considered to be within the scope of the
present document. For example, the components shown in Figure 2 may be in communication with one another via
wired and/or wireless connections and the like. Thus, the scope of the navigation device 200 of the present document
includes a portable or handheld navigation device 200.
[0101] In addition, the portable or handheld navigation device 200 of Figure 2 can be connected or "docked" in a
known manner to a vehicle such as a bicycle, a motorbike, a car or a boat for example. Such a navigation device 200
is then removable from the docked location for portable or handheld navigation use.
[0102] Referring now to Figure 3, the navigation device 200 may establish a "mobile" or telecommunications network
connection with a server 302 via a mobile device (not shown) (such as a mobile phone, PDA, and/or any device with
mobile phone technology) establishing a digital connection (such as a digital connection via known Bluetooth technology
for example). Thereafter, through its network service provider, the mobile device can establish a network connection
(through the internet for example) with a server 302. As such, a "mobile" network connection is established between the
navigation device 200 (which can be, and often times is mobile as it travels alone and/or in a vehicle) and the server
302 to provide a "real-time" or at least very "up to date" gateway for information.
[0103] The establishing of the network connection between the mobile device (via a service provider) and another
device such as the server 302, using an internet (such as the World Wide Web) for example, can be done in a known
manner. This can include use of TCP/IP layered protocol for example. The mobile device can utilize any number of
communication standards such as CDMA, GSM, WAN, etc.
[0104] As such, an internet connection may be utilised which is achieved via data connection, via a mobile phone or
mobile phone technology within the navigation device 200 for example. For this connection, an internet connection
between the server 302 and the navigation device 200 is established. This can be done, for example, through a mobile
phone or other mobile device and a GPRS (General Packet Radio Service)-connection (GPRS connection is a high-
speed data connection for mobile devices provided by telecom operators; GPRS is a method to connect to the internet).
[0105] The navigation device 200 can further complete a data connection with the mobile device, and eventually with
the internet and server 302, via existing Bluetooth technology for example, in a known manner, wherein the data protocol
can utilize any number of standards, such as the GPRS, the Data Protocol Standard for the GSM standard, for example.
[0106] The navigation device 200 may include its own mobile phone technology within the navigation device 200 itself
(including an antenna for example, or optionally using the internal antenna of the navigation device 200). The mobile
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phone technology within the navigation device 200 can include internal components as specified above, and/or can
include an insertable card (e.g. Subscriber Identity Module or SIM card), complete with necessary mobile phone tech-
nology and/or an antenna for example. As such, mobile phone technology within the navigation device 200 can similarly
establish a network connection between the navigation device 200 and the server 302, via the internet for example, in
a manner similar to that of any mobile device.
[0107] For GPRS phone settings, a Bluetooth enabled navigation device may be used to correctly work with the ever
changing spectrum of mobile phone models, manufacturers, etc., model/manufacturer specific settings may be stored
on the navigation device 200 for example. The data stored for this information can be updated.
[0108] In Figure 3 the navigation device 200 is depicted as being in communication with the server 302 via a generic
communications channel 318 that can be implemented by any of a number of different arrangements. The server 302
and a navigation device 200 can communicate when a connection via communications channel 318 is established
between the server 302 and the navigation device 200 (noting that such a connection can be a data connection via
mobile device, a direct connection via personal computer via the internet, etc.).
[0109] The server 302 includes, in addition to other components which may not be illustrated, a processor 304 oper-
atively connected to a memory 306 and further operatively connected, via a wired or wireless connection 314, to a mass
data storage device 312. The processor 304 is further operatively connected to transmitter 308 and receiver 310, to
transmit and send information to and from navigation device 200 via communications channel 318. The signals sent
and received may include data, communication, and/or other propagated signals. The transmitter 308 and receiver 310
may be selected or designed according to the communications requirement and communication technology used in the
communication design for the navigation system 200. Further, it should be noted that the functions of transmitter 308
and receiver 310 may be combined into a signal transceiver.
[0110] Server 302 is further connected to (or includes) a mass storage device 312, noting that the mass storage device
312 may be coupled to the server 302 via communication link 314. The mass storage device 312 contains a store of
navigation data and map information, and can again be a separate device from the server 302 or can be incorporated
into the server 302.
[0111] The navigation device 200 is adapted to communicate with the server 302 through communications channel
318, and includes processor, memory, etc. as previously described with regard to Figure 2, as well as transmitter 320
and receiver 322 to send and receive signals and/or data through the communications channel 318, noting that these
devices can further be used to communicate with devices other than server 302. Further, the transmitter 320 and receiver
322 are selected or designed according to communication requirements and communication technology used in the
communication design for the navigation device 200 and the functions of the transmitter 320 and receiver 322 may be
combined into a single transceiver.
[0112] Software stored in server memory 306 provides instructions for the processor 304 and allows the server 302
to provide services to the navigation device 200. One service provided by the server 302 involves processing requests
from the navigation device 200 and transmitting navigation data from the mass data storage 312 to the navigation device
200. Another service provided by the server 302 includes processing the navigation data using various algorithms for a
desired application and sending the results of these calculations to the navigation device 200.
[0113] The communication channel 318 generically represents the propagating medium or path that connects the
navigation device 200 and the server 302. Both the server 302 and navigation device 200 include a transmitter for
transmitting data through the communication channel and a receiver for receiving data that has been transmitted through
the communication channel.
[0114] The communication channel 318 is not limited to a particular communication technology. Additionally, the
communication channel 318 is not limited to a single communication technology; that is, the channel 318 may include
several communication links that use a variety of technology. For example, the communication channel 318 can be
adapted to provide a path for electrical, optical, and/or electromagnetic communications, etc. As such, the communication
channel 318 includes, but is not limited to, one or a combination of the following: electric circuits, electrical conductors
such as wires and coaxial cables, fibre optic cables, converters, radio-frequency (RF) waves, the atmosphere, empty
space, etc. Furthermore, the communication channel 318 can include intermediate devices such as routers, repeaters,
buffers, transmitters, and receivers, for example.
[0115] In one illustrative arrangement, the communication channel 318 includes telephone and computer networks.
Furthermore, the communication channel 318 may be capable of accommodating wireless communication such as radio
frequency, microwave frequency, infrared communication, etc. Additionally, the communication channel 318 can ac-
commodate satellite communication.
[0116] The communication signals transmitted through the communication channel 318 include, but are not limited
to, signals as may be required or desired for given communication technology. For example, the signals may be adapted
to be used in cellular communication technology such as Time Division Multiple Access (TDMA), Frequency Division
Multiple Access (FDMA), Code Division Multiple Access (CDMA), Global System for Mobile Communications (GSM),
etc. Both digital and analogue signals can be transmitted through the communication channel 318. These signals may
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be modulated, encrypted and/or compressed signals as may be desirable for the communication technology.
[0117] The server 302 includes a remote server accessible by the navigation device 200 via a wireless channel. The
server 302 may include a network server located on a local area network (LAN), wide area network (WAN), virtual private
network (VPN), etc.
[0118] The server 302 may include a personal computer such as a desktop or laptop computer, and the communication
channel 318 may be a cable connected between the personal computer and the navigation device 200. Alternatively, a
personal computer may be connected between the navigation device 200 and the server 302 to establish an internet
connection between the server 302 and the navigation device 200. Alternatively, a mobile telephone or other handheld
device may establish a wireless connection to the internet, for connecting the navigation device 200 to the server 302
via the internet.
[0119] The navigation device 200 may be provided with information from the server 302 via information downloads
which may be periodically updated automatically or upon a user connecting navigation device 200 to the server 302
and/or may be more dynamic upon a more constant or frequent connection being made between the server 302 and
navigation device 200 via a wireless mobile connection device and TCP/IP connection for example. For many dynamic
calculations, the processor 304 in the server 302 may be used to handle the bulk of the processing needs, however,
processor 210 of navigation device 200 can also handle much processing and calculation, oftentimes independent of a
connection to a server 302.
[0120] As indicated above in Figure 2, a navigation device 200 includes a processor 210, an input device 220, and a
display screen 240. The input device 220 and display screen 240 are integrated into an integrated input and display
device to enable both input of information (via direct input, menu selection, etc.) and display of information through a
touch panel screen, for example. Such a screen may be a touch input LCD screen, for example, as is well known to
those of ordinary skill in the art. Further, the navigation device 200 can also include any additional input device 220
and/or any additional output device 241, such as audio input/output devices for example.
[0121] Figure 4 is a perspective view of a navigation device 200. As shown in Figure 4, the navigation device 200 may
be a unit that includes an integrated input and display device 290 (a touch panel screen for example) and the other
components of Figure 2 (including but not limited to internal GPS receiver 250, microprocessor 210, a power supply,
memory systems 230, etc.). The navigation device 200 may sit on an arm 292, which itself may be secured to a vehicle
dashboard, window, etc using a suction cup 294. This arm 292 is one example of a docking station to which the navigation
device 200 can be docked. The navigation device 200 can be docked or otherwise connected to an arm 292 of the
docking station by snap connecting the navigation device 292 to the arm 292 for example. To release the connection
between the navigation device 200 and the docking station, a button on the navigation device 200 may be pressed, for
example. Other equally suitable arrangements for coupling and decoupling the navigation device to a docking station
are well known to persons of ordinary skill in the art.
[0122] Navigation device 200 may have a digital map stored locally on memory resource 230, the digital map comprising
data indicative of a plurality of navigable segments, the navigable segments being representative of a navigable network,
e.g. a road network. The digital map may comprise a plurality of locations that can be selected as navigable destinations,
e.g. to which a navigable route comprised of one or more segments can be generated. The locations can be stored in
any suitable manner, e.g. as latitude and longitude coordinates and/or with reference to a segment or node of the digital
map.
[0123] The locations within the digital map may represent addresses and thus have associated location information
components including house number, street name, settlement name, country and postal code; that together define a
specific address. The locations within the digital map may also represent previously stored manufacturer-supplied or
user-generated points of interest (POIs), which may be "well known" destinations (such as famous locations, municipal
locations (such as sports grounds or swimming baths) or other points of interest such as restaurants, bars, shops, etc.
Such POI locations may have associated components including one or more of the POI name (e.g. "British Museum"),
POI brand name (e.g. "Starbucks"), POI category name and/or category code (e.g. "restaurant" and "7315") and POI
address (including house number, street name, settlement name, postal code and country).
[0124] Location data records (or documents) for one or more, and preferably all, navigable destinations within the
digital map are stored locally on memory resource 230 (in addition to the digital map data). Each data record has an
associated record identifier, which allows each record to be uniquely identified. The record identifier may comprise a
first portion and a second portion: the first portion being a location reference, which may be in the form of a Morton code,
and which identifies a geographic region of the digital map that contains the location; and the second portion being a
pointer or reference to the information associated with the navigable destination, e.g. street name, country, POI name,
POI category, etc, that is located in the digital map. It will be appreciated, however, that instead of a pointer to the location
information associated with the navigable destination, one or more of the location data records may contain the actual
location information, e.g. street name, country, POI name, POI category, etc, for the navigable destination.
[0125] Data records may also be stored for favourite or recently visited destinations. Data records representing different
types of location may be stored in separate databases in the repository. For example, addresses, POIs, recent locations
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and favourite locations may be stored in separate databases.
[0126] At least some of the location data records stored in memory resource 230 may have been provided by the
manufacturer of the navigation device 200 initially, before first use either by download to the device at or near its point
of use after sale of the device 200 to the user, or by download to the device 200 before sale of the device 200 to the
user. At least some of the location data records stored in memory resource 230 may have been provided by the man-
ufacturer by periodic updates after first use by, for example, network download. At least some of the location data records
stored in memory resource 230 may have been provided by the user either by manual specification or input, or by
download to the device 200 by the user.

Free Text Search Engine

[0127] Embodiments of aspects of the invention provide an electronic device such as navigation device 200, and a
method and computer software product for operating a navigation device 200 for searching the data repository of locations
stored in memory resource 230 based on a user-input free text search string to thereby facilitate determination of a
desired destination of the user from a single input string. Advantageously embodiments avoid presenting the user with
a plurality of prompts for information that are required in order to perform a known guided search technique. The free
text search according to embodiments is based on searching one or more predetermined indexes and, although the
searched index may change, the one or more indexes themselves are not changed. Embodiments therefore also avoid
the problem of further processing being required to modify the search space, as experienced when a trie implementation
is used for a free text search.
[0128] Stored in local memory 230 of the device 200 is data representative of an index associating words contained
in the data records with the records in which those words appear. The index may be generated locally at the device, or
remotely at a server which is then downloaded to the device, or both. Where separate databases of data records are
contained in the repository, separate indices may be generated for each database. Thus, separate indices may be
generated based on geographic region (e.g. for particular countries, states, or the like) and/or type of location (e.g.
address, POI, etc).
[0129] The index is a list of all words contained in all location data records stored in repository 230. For each word it
has entries of data records containing that word. The records are stored in the index as tuples relating the word to the
document IDs of documents containing that word. The documents are either addresses or POIs.
[0130] As discussed above, the data records may represent either an address or a Point of interest (POI), and may
contain data representative of one or more of the following components: street name; place name; postal code; country
code; POI name; POI brand name; POI address; POI category code.
[0131] Table 1 below shows a simplified example of data records representing addresses.

[0132] The index for the words contained in these documents (i.e. the components thereof), which forms the basis of
the free text search engine, is shown in Table 2 below.

Table 1

Document ID Address

1 Kalverstraat, Amsterdam, NLD

2 Marco Polostraat, Amsterdam, NLD

3 Kalverstraat, Den Haag, NLD

Table 2

Word Matching Document IDs

Amsterdam 1, 2

Den 3

Haag 3

Kalverstraat 1, 3

Marco 2

NLD 1, 2, 3

Polostraat 2
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[0133] As discussed above, in preferred embodiments, the document ID (i.e. record ID) of a data record includes a
Morton code which itself provides a location reference relevant to the digital map, thereby being usable to locate the
area/location to which the data record relates. A second portion of each data record contains a reference to the relevant
data within the map. In this way the size of the files for the data records is minimised, which is important in view of the
limited storage capacity in typical PNDs. The location reference associated with each document ID is used when per-
forming searches around a so-called "search centre" (i.e. a location/route used in ranking the results for relevance to a
search - to be explained further below).
[0134] The electronic device 200 also has stored in memory 230 a computer program product comprising instructions
which when executed by the data processing means cause the electronic device to perform a free text search method
600, explained with reference to Figure 6.
[0135] A search query is received 601, input by a user into a user interface of the device using, for example, a physical
or virtual keypad, or voice commands. The search query includes a search string. The search string is processed 602
to provide one or more search words. The index is queried 603 to identify data records containing the or each search
word. A rank is generated 604 for each of the one or more identified data records indicative of the relevance of each
identified data record to the search query. The search results may be displayed 605 on the display in rank order.
[0136] Thus given a text string (input into the device 200 by the user via a physical or virtual keyboard, voice recognition
or by other means) that may comprise one or more characters that may make up one or more words (words including
a string of alphanumeric characters bounded by space characters and/or the start and/or end of the string), the free text
search engine according to an embodiment can produce one or more of the following results: matching addresses;
matching points of interest (POIs); POI category suggestions.
[0137] The processing of the search string to provide one or more search words is shown further in Figure 6. The
computer program product further causes the electronic device, when processing the search string, to perform one or
more of: splitting the search string into words 602A; normalising the words 602B; identifying and treating special words
602C.
[0138] To split the search string into words in 602A, all non-alphanumeric characters are considered to be word
separating characters. Some examples:

1. "Kalverstraat, Amsterdam" is split into "Kalverstraat" and "Amsterdam"
2. "’s-Gravenhage the Netherlands" is split into "s", "Gravenhage", "the" and "Netherlands".

[0139] With the single words the index is queried.
[0140] To normalise the words in 602B, one or more processing steps intended to account for irregularities in the
content of the search string may be performed. The purposes of normalization include: allowing for spelling errors; and
support abbreviations, e.g. "st" for "street".
[0141] The lookup for words in the index demands that the word is exactly spelled as it is stored in the index. A minor
misspelling causes the lookup fail. So if the user spelled "Kalverstrat" instead of "Kalverstraat" and normalisation were
not used, then no matches would be found as the word "Kalverstrat" is not in the index.
[0142] To allow for such minor misspellings, the words themselves are not stored in the index. Instead a normalized
form of the words is stored. To query the index with the words from the user input, the words are first normalized. The
idea behind normalization is that different (mis)spellings have the same normalized form, and hence matching documents
are found for these different (mis)spellings.
[0143] A further advantage of only storing normalised versions of the words is that the size of the index is smaller than
if the input text version of the words had been stored. Advantageously, less data storage is required for the index and
the processing requirements to perform a search are also reduced by the smaller index. The normalisation rules used
to generate the index from the stored data records are preferably the same as those used to process the search string
at the device when the free text search query is received.
[0144] Normalisation may include one or more of:

• converting all letters to lower case, e.g. "A" becomes "a";
• removing accents from letters, e.g. "ü" becomes "u";
• replacing a sequence of the same letter by a single letter, e.g. "nn" becomes "n" (note this only involves letters, not

digits);
• replacing single letters with other letters (see below);
• The previous step might produce sequences of the same letter (again these sequences are replaced by a single letter);
• replacing words and abbreviations with standard abbreviations, e.g. "street" becomes "st".

[0145] Described below is the process of replacing sequences by a single letter.
[0146] This is done with all sequences found from letter position 1 in a word (the first letter is at position 0). A sequence
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starting at the first letter is not replaced. The rationale is that changing letters in the beginning of a word will lead to non-
logical matches.
[0147] The starting position at which sequences are replaced is stored in the index.
[0148] Described below is the process of removing accents.
[0149] The replacement non-accented character is the same base letter as the accented character. In addition, there
are a few special cases which officially are not accented characters, but may be treated as such.
[0150] Described below is the process of replacing letters.
[0151] To allow for single letter misspellings, some letters are replaced by others. The rationale is that some letters
have a similar pronunciation, and therefore people might easily type the wrong letter (note that the normalization technique
disclosed herein is language independent). So letters that sound similar in one language may not in another language.
For the normalization, that does not really matter as the goal is to map multiple spellings onto a single form. The ranking
algorithm will favour correct spellings over misspellings.
[0152] The replacement rules are driven by data in the index. The replacement rules are shown in Table 3.

[0153] The "start from" number is the letter position from which to start making replacements. The first letter of the
word is at position 0. Letters before the "start from" position are not changed. The rationale is that changing letters in
the beginning of a word will lead to non-logical matches.
[0154] Described below is a normalization example:

1. The word to be normalized is "Oosterdoks straat"
2. Lower casing gives "oosterdoks straat"
3. There are no accents to remove
4. Replacing sequences by single letters (starting from position 1) gives "oosterdokstrat"
5. Replacing single characters using the rules above gives "oostartakstrat".

[0155] Described below is the process of normalizing abbreviations.
[0156] Some words might be abbreviated. A word might be spelled abbreviated in the digital map or a word might be
abbreviated in the user input. An abbreviation should have the same effect as a full word. So if the user types an
abbreviation, it should match with the full word in the digital map, or if the user types a full word it should match with its
abbreviation in the map. Examples of abbreviations:

Table 3

Rule ID Start from Letter Replacement

1 0 œ oe

2 0 æ ae

3 0 ij ij

4 0 β s

5 4 e a

6 4 i a

7 4 o a

8 4 u a

9 2 q k

10 3 c k

11 3 w v

12 3 m n

13 3 z s

14 3 d t

15 2 h
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[0157] Multiple words may be abbreviated to a single abbreviation, for example "aan de" is abbreviated to "ad".
[0158] To make abbreviations match the full words, the full words are replaced with the abbreviations in the index. In
the user input, the search engine replaces full words with the abbreviation before querying the index.
[0159] The process of replacing full words with an abbreviation is more complicated than this though, because same
spelled words may have different abbreviations in different languages. For example, the word "avenue" gets abbreviated
to "ave" in English. But it gets abbreviated to "av" in French.
[0160] To solve this problem, normalization is done to the shortest abbreviation.
[0161] To identify and treat special words in 602C, the input is analysed to find special words comprising one or more
of: country codes /names; house numbers (only for address search); POI category names (only for POI search).
[0162] Then these special words are treated by one or more of: converting country names and codes to standard
country codes; removing house numbers; identifying words that correspond to categories of points of interest (POI); and
replacing with a POI category code.
[0163] If the full search string is a POI category name or a prefix of a single POI category name, the search query is
generated for records in the POI category. If the full search string includes more than one word and starts with a POI
category name, two search queries are generated produced as follows: a first query in which the POI category name is
provided as a search word; a second query in which the POI category name is replaced by a POI category code.
[0164] Each of these special words needs special treatment as they are not part of the index. For example: instead
of POI category names, the index contains the numerical POI category code; house numbers are not in the index; and
for countries, the 3-letter ISO code is in the index, but the 2-letter code and the full names should work as well.
[0165] Described below is the process of country code/name detection.
[0166] The search engine can recognize country codes and names at the end of the user input only. The limitation to
detect country codes and names at the end of the user input only is made to limit the number of ambiguities. What looks
like a country code or name, may not be a country code or name:

1. The name of a street might be the same as the name of a country
2. A word might be the same as a country code, e.g. "De Pol" is the name of a village in the Netherlands, but POL
is also the 3-letter country code for Poland. "USA Today" could be the name of a POI, but "USA" is also a country code.

[0167] If the end of the user input could be a country name/code, then the search engine performs two queries: once
with the user input as is; and once with the user input where the country name/code is replaced by the ISO 3-letter code.
For example:

1. The user enters "vapiano, germany"
2. The search engine executes the following queries "vapiano germany" and "vapiano deu"

[0168] In the above examples normalization of the user input was not described for the sake of clarity. The search
engine would also be configured to normalize the user input prior to searching.
[0169] Described below is the process performed for recognized names/codes.
[0170] The search engine recognizes the following names and codes: 3-letter ISO codes (e.g. NLD, DEU, FRA); 2-
letter codes (e.g. NL, DE, FR); and full names in any UI language (e.g. "The Netherlands ", "Nederland", "Pays-Bas").
[0171] Country names are recognized in all country names, no matter what the UI language is. A user might copy an
address from some source (e.g. a business card) that shows the country name in another language than the UI language.
[0172] Described below is the process performed for house numbers.
[0173] House numbers are not stored in the index for addresses. A street can have many house numbers. Storing all
individual house numbers in the index would greatly increase the size of the index and the required processing capability
to search the index. So the search engine first removes a house number from the user input, before querying the index.
Then when streets are found, the house numbers for those streets are resolved.
[0174] Preferably if a POI has a full address that is searchable, a house number in this full address is stored in the index.

Table 4

Word Abbreviation

city cty

street st

saint st

south s
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[0175] There can be ambiguities and what looks like a house number might not be a house number. For example a
street name might contain a number, e.g. "42nd street".
[0176] To detect house numbers, the search engine does the following:

1. Assume there is no house number in the user input and query the index with the full user input.
2. If no matches are found, then check if the user input contains a word that has a numeric part. If so, then drop this
word from the input and query the index again.
3. If a match is found, resolve the house number from the user input.

[0177] If the user input contains multiple words with numbers, then these can all be potential house number candidates.
These are all tried one after another, e.g. first drop the first candidate, then drop the second candidate (without the first
candidate dropped), and so on.
[0178] Described below is the process for resolving a house number:

1. Check if the house number exists on the matched street. If not, then suggest a nearby house number (nearby in
the numerical sense)
2. Get a coordinate (lat/lon) for the house number.

[0179] Described below is the process for POI category names.
[0180] The search engine recognizes POI category names only at the beginning of the user input. This limitation is
made to minimize complexity and ambiguities. A (part) of a POI category name may not be a POI category name.
[0181] The search engine recognizes the primary name of a POI category and synonyms for these primary names.
The primary names and the synonyms are stored in the map. When a match on a synonym is found then the suggestion
will contain both the primary name of the POI category and the synonym.
[0182] A "synonym" can be any name that is associated with the POI category name, e.g. "cafe" is put in the map as
a synonym for "restaurant". When the user types one of these associated names, the search engine will give a suggestion
to search for the associated POI category which is not exactly what the user asked for, but better than nothing at all.
[0183] If a POI category name is found then the search engine might do several things including: generate suggestions;
perform a POI window query; and perform an FTS query with a POI category code.
[0184] Now that the received search string has been processed and a group of one or more search words is generated,
the index is queried 603 to identify data records containing the or each search word. For each search word, the set of
matching records from the index is found. Then, the intersection of the sets of records is determined to provide the
records that match all words.
[0185] Returning to the simplified example shown in Table 1 above, and the index for the words shown in Table 2
(note that for simplicity, this example index has not undergone normalisation), to find matches for the user input "Kal-
verstraat, Amsterdam", the input is split into the words "Kalverstraat" and "Amsterdam".

1. "Kalverstraat" matches with documents 1 and 3
2. "Amsterdam" matches with documents 1 and 2
3. The intersection of these matches is document 1, i.e. the address "Kalverstraat, Amsterdam, NLD".

Thus the query of the index returns document 1. Clearly this is the correct result.
[0186] As indicated above, there is a special case where a search string contains a POI category name.
[0187] Described below is the process performed when the full user input is a POI category name.
[0188] If the full user input is a POI category name or the prefix of a single POI category name, then a search for POIs
in the POI category is done. Examples of user input to which this applies are: restaurant; and railway (the full category
name is "railway station", but there are no other category names that start with "railway").
[0189] If a search centre (i.e. a location/route used in ranking the results for relevance to a search - to be explained
further below) is defined, then a POI category window query around the search centre is done.
[0190] If no search centre is defined, then a query with the numerical category code is performed (the index contains
the numerical category code for a POI).
[0191] Described below is a process for a POI category suggestion.
[0192] In addition to querying the index, POI category suggestions are created for all matching POI category names/syn-
onyms.
[0193] Described below is the process performed when the user input starts with a POI category name.
[0194] If the user input starts with a POI category name then two queries are done:

1. A query with the user input as is.
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2. A query where the POI category name has been replaced by its numerical category code.

[0195] Described below is the process for performing a POI category suggestion with address indication.
[0196] In addition to querying the index, a POI category suggestion is created. The user input text that comes after
the category name is used as an input to the address search engine. If that text gives one or more matching address
results, then these address results become the addresses for the POI category suggestion. For example:

1. The input is "restaurant paris"
2. The string "paris" is used as an input to the address search engine.
3. The first result is the city centre "Paris, FRA".
4. This result becomes the first address in the address list for the "restaurant" suggestion.

[0197] If the string after the category name does not give any matching address results, then no suggestion is created.
For example, the input "restaurant vapiano" does not give any POI category suggestions with an address indication.
[0198] After the index has been queried with the processed search string and a set of matching data records has been
identified, those results are ranked 604 for relevance. When generating a rank for each data record, the device 200:

- calculates a score for each record;
- ranks the records based on their scores;
- if two records have the same score, their rank ordering is reconciled based on a distance from a search centre if

available, otherwise the rank order of the two records is random.

[0199] To calculate a ranking score for each record, the device 200 starts from a starting score (in this embodiment,
1000) and performs one or more of:

- subtracting a penalty from the score for each word contained in the search string not exactly matched to a word
contained in the data record;

- subtracting a penalty from the score for a structural difference between the search words arranged in the search
string and how the words appear in the data record, including incorrect word order and word gaps;

- subtracting a penalty from the score for each unmatched word contained in a component for which there is a word
matching a search word;

- adding a bonus to the score for data records indicated as important matches;
- adding a bonus/penalty to the score based on a distance from the current position of the device so as to raise more

local results to higher levels in the rankings (a majority of journeys are within 75km).

[0200] It is important here to note that, while the separated words of the search string are normalised for querying to
find matching records using the index, when the matching records are ranked, it is the raw, unnormalised separated
words of the search string that are compared with the raw components of each data record.
[0201] Described below is the process for determining word penalties.
[0202] For each word in the user input, a matching word in the matched document is found. If the words are identical,
then it is a perfect match and the word gets no penalty.
[0203] If the words are not identical the penalties are given. The penalties for all words are summed together. This is
the total word penalty.
[0204] Described below is the process for determining structural penalties.
[0205] After the total word penalty is calculated a penalty is added for structural mismatches. As mentioned above,
addresses and POIs consists of several components that include, for example: street name; place name; postal code;
country code; POI name; POI brand name; POI address.
[0206] Some of these components may have multiple names, e.g. a city may have names in multiple languages. The
structural analysis looks to which components the words of the input match, to which names they match and in which
order. Illogical matches get penalties. Very illogical matches may get a maximum penalty and will be filtered out completely.
[0207] For each word in the user input starting from the second, a comparison is done with previous words. For each
penalty a short explanation is given below:

- Jumping back and forth between components

[0208] For example if the first input word matches with a word in the name of a street, the second input word with a
word in the name of the city for that street and the third word matches again with a word in the name of the street, then
the matches jump back and forth between the components. Such a match is completely discarded.
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- Switch to another component

[0209] If a word matches to a word in the place name, while the previous word matched to a word in the street name,
then that is a switch to a new component. This is not wrong, but it is given a penalty of to favour matches that have a
longer sequence of consecutive words within a single component.

- Name switch within a component

[0210] If a component has multiple names, then words from the input may match these multiple names. A match with
multiple names seems not logical and hence it gets a big penalty. An exception to this rule is area names.

- Word order mismatch in street and place names

[0211] The order of words in street names and place names is well known, hence a wrong order match is completely
filtered.

- Word order mismatch in other components

[0212] Word order in other components, e.g. POIs, might not be well defined. This is given a penalty for the mismatch.

- Match gaps

[0213] Two subsequent words match with the same component, but there are words in-between them that are not
matched.
[0214] The structural penalty for each word is added to the total word penalty.
[0215] Described below is the process for an unmatched word penalty.
[0216] If there is a word match in a component, then a penalty can be given if not all words for that component are
given. This penalty is not given for all component matches.
[0217] A bonus may be applied that is specific to addresses and POIs.
[0218] Described below is the process for multiple ways to match words.
[0219] All penalty calculations involve comparing a word from the user input, with a word from a document. Both the
user input and a document can contain a word multiple times . Hence there are different ways to match words from the
user input with words from the document. The ranking algorithm tries all possible matches and the one that produces
the highest score is the score for the match.
[0220] Where the matching record represents an address, calculating a ranking score for a record representing an
address includes the following steps:

- not ranking the data record if there is no search word matched against a word in the index contained in the street
name of the data record;

- if the user input contains a house number, then it must be either in front or behind the street name otherwise the
matching data record is not ranked;

- if there is a search centre, adjusting one or more of the penalties to: suppress penalties for data records relatively
near to the search centre, or increase penalties for data records relatively distant to the search centre, or both. This
is to give higher priority to matches close by. For example, if a user searches for "centraal station" and is near a
street called "centraal station Amsterdam" (central station Amsterdam), it is highly unlikely that the user is searching
for an exact match in England where there is a street called "central station". It therefore is better to show the closer
search result first;

- add a bonus to the score if there is a word match with a centre of settlement, dependent on the size of the centre
of settlement and a distance of the centre of settlement from a search centre, if available.

[0221] Where the matching record represents a point of interest (POI), calculating a ranking score for a record repre-
senting an address includes the following steps:

- not ranking the data record if there is no search word matched against a word in the index contained in the one of
the components of the data record representing the name of the POI, the brand name of the POI or the POI category;

- if there is a search centre, not subtracting a penalty from the score for each unmatched word contained in a component
for which there is a word matching a search word. This way the distance gives an important weight to the ranking;

- if there is no search centre, subtracting a penalty from the score for each unmatched word contained in a component
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of the data record representing the name of the POI or the brand name of the POI for which there is a word matching
a search word. These penalties are not added together, but the minimum from both is taken as the total unmatched
word penalty;

- if there is no search centre, subtracting a penalty from the score if there is no search word matched against a word
in the index contained in the name of the POI or the brand name of the POI. This is to make sure that other matches
that have a good match on name or brand name will be ranked higher.

[0222] Described above are processes that a navigation device 200 is configured to perform in order to determine
destination information from a user input. The free text search avoids the plurality of prompts that are required for a
guided search. In addition, the use of the index avoids the additional computational demands that are required by a trie
based free text search.
[0223] Where a plurality of indexes are provided, each database containing information in relation to particular types
of navigable destinations, e.g. addresses and POIs, it will be appreciated that each index has to be queried separately.
In some embodiments, both indexes (and thus associated data records) can be searched in parallel. However, due to
the processing restrictions typically found on mobile devices, the indexes will often need to be searched in sequence.
In some embodiments, the "address" index is searched first by default, and then the "POI" index; meaning that the
address results will appear first on the device, before the POI results. This can be reversed in certain situations, however,
if heuristics indicate the user is probably searching for a POI rather than an address.
[0224] In order to further speed up the search, and as briefly mentioned above, a plurality of indexes can be created
for particular geographic regions within the entire geographic area represented by the associated digital map. For
example, if the digital map represents Europe, an index may be created for each country within Europe. Similarly, if the
digital map represents the United States of America, an index may be created for each state within the U.S.A. This can
be speed up the search because, for example, certain indexes can be excluded from the search if they do not contain
the particular combination of letters being searched for. For example, if the user types in "oo" into a search input string,
only a subset of the databases may be found to contain entries starting with this combination. These databases can be
flagged, and then, when a third letter is typed, only the subset of databases needs to be searched. A further file associated
with each index may be stored identifying particular combinations of letters that are either in or not in the database. This
side file can then be searched first to include or exclude particular indexes from the subsequent search.

Free Text Search User Interface Including Search Suggestions

[0225] Embodiments of aspects of the invention provide an electronic device such as navigation device 200, and a
method and computer software product for operating a navigation device 200, for facilitating a user in searching a data
repository of locations by generating and displaying selectable search suggestions based on a user input free text search
string. The searching performed may be using a free text search engine of other aspects of the invention, such as the
exemplary embodiments outlined above.
[0226] By providing selectable search suggestions in response to user input during a generation of a search query, a
fast and accurate search is performed that allows a user to easily find a location, place or address using a single line
search user interface. The user experience is improved since suggestions and search results are shown as the user
input is entered.
[0227] Referring now to Figure 7, memory 230 of device 200 contains a computer program product including instructions
for facilitating a user in searching the data records and in which the following steps are performed. A free text search
string is monitored 701 as it is input by a user of the device. Then, based on the search string as it is input: the data
repository is queried 702 for matching records; and suggestions selectable by a user to adjust the search are generated
703. The querying of the data repository performed in step 702 may be by using the free text search engine described
above in relation to Figure 6. At least some of any matching records and suggestions are displayed 704 on the display
240. In response to receipt of user input indicating a selection 705 of a matching suggestion, the search is adjusted
according to said suggestion and the search query 702 is run again. In response to receipt of user input indicating a
selection 706 of a matching record, the process exits, otherwise, in response to receipt of user input in relation to the
free text search string 707, the process loops back to the start.
[0228] To enable user operation of the device 200 to implement the above search functionality, the memory 230
comprises instructions to provide to the user a user interface. An overview of an example user interface 800 displayed
during a search operation according to an embodiment is shown in Figure 8.
[0229] With reference to Figure 8, the user interface comprises a first view 810 for receiving user input for searching,
a second view 820 corresponding to said first view in which the search results are displayed in full list view, and a third
view 830 in which the search results are displayed in relation to a digital map (a more detailed description of the map
view 830 is set out later in the present document).
[0230] The user input view 810 includes one or more of:
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- Input box 811 for receiving a user-input free text search string, which when selected displays a caret, or text input
cursor;

- Virtual keyboard 812 (individual keys not shown, for simplicity) that appears when input box 801 is selected or active
such that text input using the virtual keyboard 812 is displayed to the left of the caret. The device 200 includes a
touch sensitive screen overlay which the user can use to interact with the virtual keyboard 812 in order to type
characters into the input box to generate the search string;

- A first column 813 for displaying selectable GUI elements representing ranked data records representing addresses
matching the current search query and search suggestions relating to addresses based on the current search query;

- A second column 814 for displaying selectable GUI elements representing ranked data records representing POIs
matching the current search query and search suggestions relating to POIs based on the current search query;

- A selectable button 815 that causes the virtual keyboard 812 to be closed/opened such that the view is toggled to
list view 820 in which the search results and search suggestions are shown in full as a scrollable list;

- A selectable GUI element 816 to the right of the user input box 811 showing an indication of a current search centre;
- Selectable GUI element 817 for sending a query over a wireless connection to obtain results found by a search

performed by another device. This option would only be available if the navigation device 200 was suitably enabled
for wireless operation and a wireless connection was available. Results received via the wireless connection are
shown as a new list view (i.e. results are not merged with the on board results) and are shown as they come in.
Tapping back button will show the static results (from on-board the device) again.

[0231] The first 813 and second 814 columns are scrollable together or separately by, for example, the user performing
a swipe or a drag gesture on the display such that the matching data records and search suggestions can be perused.
[0232] The list view 820 includes many of the GUI elements from the input view 810, and additionally a selectable
GUI element 818 for toggling between the list view 820 and map view 830. Toggling to map view causes the locations
of the address and POI search results displayed in first 813 and second 814 columns to be indicated on a digital map
displayed on the display. As will be explained in more detail below, one of a plurality of GUI elements having differing
prominence levels is used to indicate the locations of the search results. One or more of the GUI elements is selectable
to provide the user with more information about the results.
[0233] When the user interface 800 is first displayed in either input view 810 or list view 820, such that no search string
is input into the input box 811, GUI elements representing data records corresponding to default addresses and POIs
(such as recent address destinations, distance ordered favourites and recent POIs) are shown in columns 813 and 814.
The monitored, ’real-time’ searching of the on-board location data records stored in memory 230 may not commence
until more than three characters have been input into input box 811. When only one or two characters have been input,
the searching may be in relation to the default addresses and POIs only in a similar manner to the searching described
above.
[0234] Selection (for example, by a user input touch on the touch screen) of a GUI element shown in column 813 or
814 representing a data record corresponding to an address or a POI causes the view to be changed to map view 830
with the locations of the listed search results indicated on a digital map. The display is centred on the selected data
record with the map displayed at a level of detail corresponding to a level of detail associated with the ranked search result.
[0235] As described above, to help guide the user towards a navigable result, the navigation device 200 provides in
columns 813 and 814 a mix of selectable results and suggestions while the user entering text. As the user input search
string is monitored, and the search results and suggestions are generated in a continuous cycling process, the results
and suggestions will be updated and re-presented after every character input in input box 811. Thus the data repository
is queried for matching data records and suggestions are generated in response to each keystroke or other user input
to adapt the search string or search centre, and each selection of a suggestion, and the display is thereafter updated to
display any matching data records and generated suggestions. The results and generated suggestions may be:

1. Address matches (these are partial and full matches in the on-device map index and recent destinations).
2. Aggregated street matches (these are more a typing aid for street names that are very common, replacing the
partially typed text with the full street name, e.g. High Street, Station Road, Main Street, Church Street, etc).
3. POI matches (these are partial and full matches in the on-device map POI index, favourites and any custom POI set).
4. POI Category matches (these are real suggestions that allow narrowing down the search).
5. POI category synonym matches (these allow the user to use category words that fit their mental model).

[0236] The key difference between the suggestions and the results are that only the results from the location index
matches are navigable.
[0237] Address suggestions are derived from address matches that come back from the real-time input search. An
address suggestion is a combination of street and/or city name.
[0238] When there are more than three matches with the same street name, the street name is shown above the set
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of identical street names. Tapping that suggestion replaces the partial match with the full street name (typing aid) and
a space. (The next character(s) entered should then reduce the list of identical street name matches to cities that match
those characters).
[0239] When the search string matches a city centre name, the city centre is shown as a suggestion. Tapping that
suggestion, changes the search centre to (in) [selected city centre].
[0240] Tapping an address match changes the search centre to the city centre from the matching address, replaces
any search string with the street name from the matching address and places a space + the caret behind the street
name. (This is locale dependent, e.g. a US address match for instance will put a space before the street name and
places the caret at the first position in the input box. For example, " Oosterdokskade | (in) Amsterdam " or " | Madison
avenue (in) New York ").
[0241] When text is replaced by suggestions, the capitalisation and any special characters present in the index will
be used.
[0242] If an address is not in the current country, show the country flag in front of the address if there is enough real-
estate. The current country being determined from the received GPS data.
[0243] Thus address suggestions may be generated based on the street and/or settlement names of data records
representing addresses matched with the search string. Selection of an address suggestion containing a settlement
name may adjust the search centre indicated in GUI element 816 to correspond to that settlement such that the search
results are ranked according to that search centre. Selection of an address suggestion containing a street name may
replace the search string with the street name. After selection of an address suggestion containing a street name and
settlement name, the user may be prompted to input a house number into the free text search string.
[0244] The generation of POI suggestions from POI results is further described below.
[0245] POI results consist of POI index matches and POI category matches. POI matches can be found by name,
category and address matches. Where a search result returns a POI index or category match, a POI category suggestion
is displayed in column 814.
[0246] As a user’s mental model may not agree with the used naming convention for POI categories, a list of POI
category synonyms of the main category names is added. When the system has a match for a synonym, the resulting
POI suggestion shows the parent POI category name with the POI synonym recognised in the search string shown in
brackets. This gives context to the suggestion as in some cases the category name differs quite a lot (e.g. gas station
and petrol station are fairly similar, but cafe being a synonym for restaurant is less obvious). The POI synonym suggestion
behaves the same as POI (parent) category suggestions.
[0247] Thus POI suggestions may be generated based on the names, categories and synonyms of categories of data
records representing points of interest matched with the search string. Selection of a POI suggestion may filter the data
records returned by the query to include only those having a POI name, category or synonymous POI category matching
that of the POI suggestion. The application of a ’filter’ for, for example, a specific value for a particular component of a
data record, has the effect that the search only matches and returns results for ranking that have that specific value for
that component.
[0248] Thus the generated suggestions can be used to facilitate the searching process. The suggestions help narrow
the search query, allow for user error, and adjust the ranking. In this way, the user will be able to search the data records
of locations more broadly, speculatively, and in a more targeted way, thus increasing the flexibility of use of the device 200.
[0249] Table 5 shows operations that may be performed when a result/suggestion is selected.

Table 5

Result/Suggestion Action when selecting item

Street Current word is replaced by selected street name (current = caret is in or directly after 
a word)

Address (street + city)
Current input text is replaced by full street name. Search centre is set to city from address 
result. UI will switch to Address entry-only mode (button state for address entry, no poi 

results or suggestions)

Full address (street + city 
+ hsn)

Switch to map view with results shown. centre on marker corresponding with tapped 
suggestion and open context balloon. If house number (hsn) cannot be verified as a 

correct house number, then behaviour is the same as the address result above

City
Search input: Current input text is removed, search centre is set to city centre from city 
centre result. Provide city centre as first POI while no additional text has been entered. 

Change search centre: Replace input text by selected
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[0250] Described below is the display of the results and suggestions according to an embodiment.
[0251] Preferably the combined search results and generated suggestions based on the search string are presented
in the user input view 810 and list view 820 of the user interface in two columns:

1. Addresses column 813 contains addresses (street + city from map + recent destinations), city matches and
aggregated street name suggestions
2. POI column 814 contains POI names, POI addresses, 3rd party POI files (e.g..ov2 files or .csv files), favourites
(name + address), POI category suggestions

[0252] Preferably, a minimum of four GUI elements carrying two lines of information should be made to fit in the
available vertical space. Some may be obscured by the keyboard showing on the bottom in input view 810. Results are
ranked in order of ranking score per column.
[0253] Closing the keyboard with the list view/hide keyboard toggle button 815 the whole result list, limited to 50
navigable results (address and POIs combined) and other suggestion types mixed in.
[0254] Referring now to Figure 9, a specific example of the operation of the exemplary device will now be described
where a POI category suggestion is generated and used in a search.
[0255] In Figure 9, the user input view of the user interface is displayed in which the user has input into user input box
911a the search string "restaurant amsterdam". Search results and suggestions are shown below the user input box
911a in the address column 913a and POI column 914a. A user selection of a POI category suggestion "restaurant"
915 generated based on the search string causes the POI category to be added as a filter to the search query, the filter
being shown as a GUI element 916 to the left of the search input box 911b. As a result of the selection of the POI category
suggestion, the address records are filtered out as they do not correspond to POIs and so lack a POI category component
or entry, thus column 913b is empty. Column 914b, on the other hand, shows POI record matches within the filtered
category.
[0256] Referring now to Figure 10, a specific example of the operation of the exemplary device will now be described
where an city suggestion is generated and used in a search.
[0257] In Figure 10, the user input view of the user interface is displayed in which the user has input into user input
box 1011a the search string "Lond". Ranked search results and suggestions are shown below the user input box 1011a
in the address column 1013a and POI column 1014a. This includes partial word matches and the city suggestion 1015
for "London" is generated based on the search string and appears in column 1013a. A user selection of the city suggestion
1015 causes the user input to be cleared (of at least the matching word) from input box 1011b and the search centre is
changed from "near me" as in 1016a to "in London" as in 1016b. As a result of the selection of the city suggestion, the
address and POI records shown in columns 1013b and 1014b are ranked based on London as a search centre. As the
user input box 1011b in Figure 10 is empty, the default records are again shown in columns 1013b and 1014b, ranked
this time with London as the search centre. Entry of further text input into input box 1011b causes address and POI
records matching that input and suggestions based on that input to be displayed in columns 1013b and 1014b ranked
with London as the search centre.
[0258] Referring now to Figure 11, a specific example of the operation of the exemplary device will now be described
where an address suggestion is generated and used in a search.
[0259] In Figure 11, the user input view of the user interface is displayed in which the user has input into user input
box 1111a the search string "oosterd". Ranked search results and suggestions are shown below the user input box
1111a in the address column 1113a and POI column 1114a. This includes partial word matches and suggestions based
on the search string. As the search string partially matches plural address records on Oosterdoksstraat in Amsterdam,
a partial address suggestion 1115 for "Oosterdoksstraat in Amsterdam" is generated based on the search string and
appears in column 1113a. A user selection of the partial address suggestion 1115 causes the full street name "Ooster-
doksstraat" to be inserted into the input box 1111b to the left of the caret to form part of the search string and the search
centre to be changed from "near me" as in 1116a to "in Amsterdam" as in 1116b. Preferably, as a result of the selection

(continued)

Result/Suggestion Action when selecting item

POI category
Replace current (partial, synonym) word by (full, main) POI category name, and show 
emphasis on category name. Add category as filter to query. (i.e. only pos search for 

selected category)

POI
Switch to map view with results and centre on POI marker corresponding with tapped 

POI result. Open map context balloon.
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of a partial address suggestion down to specific street level, the columns 1113a and 1114a are removed such that search
results and suggestions are no longer displayed (the rationale being that the search is now specific enough). Instead,
the keyboard is changed to number layout to allow the user to insert a house number and a number of address-specific
suggestions 1119 are shown including "drive here" (i.e. route to street with/without a house number), "add crossing"
(useful if, e.g. the house number is not known) and "view on map". On the other hand, if the address suggestion matches
plural streets, the search results and suggestions may continue to be shown in columns 1113 and 1114.

Map View

[0260] Embodiments of aspects of the invention provide an electronic device such as navigation device 200, and a
method and computer software product for operating a navigation device 200 for providing, on a representation of a
digital map displayed on the display, GUI elements of different prominence levels to facilitate a user in reviewing a
plurality of locations. The plurality of locations may represent, for example, a set of results of a destination search such
as the above-described free text search using suggestions. The plurality of locations may also represent a set of current
traffic events, weather events, and so forth.
[0261] By providing, on a representation of a digital map displayed on the display, GUI elements of different prominence
levels to represent a plurality of locations, the user is facilitated in reviewing those locations on a digital map.
[0262] In an exemplary embodiment, device 200 stores in memory 230 data representative of a digital map and a
computer program product which causes the electronic device, in relation to data representative of a plurality locations
(such as search results) relevant to the digital map, to: provide, on a representation of the digital map displayed on the
display such as in map view 830, for each of the locations, one of a plurality of different graphical user interface (GUI)
elements characterised by different prominence levels to indicate the locations. The prominence level of the GUI element
used for each location is dependent on the level of detail at which the digital map is displayed and a deemed relevance
of that location to a user query.
[0263] The selection of GUI elements to indicated locations based on a displayed level of detail of the digital map and
a deemed relevance of the location to a user query greatly enhances a user’s ability to digest information and understand
the relevance of the different locations to his query in a map view. It also facilitates a user’s ability to intuitively interact
with the map view of potentially a very large number of locations. In particular, use of decreasing prominence levels
allows a large number of search results to be shown on a map view in a non-confusing and non-congested way. An
exemplary map view produced in accordance with the embodiment is shown in Figure 12, in which the navigable results
of a free text search are shown in the map view.
[0264] It can be seen from Figure 12 that GUI elements at increased prominence levels provide one or more of:
increased visual prominence in the display; increased opacity; increased information relevant to the location; increased
user interface functionality enabling user interaction therewith. For example, as shown in Figure 12, an exemplary range
of GUI elements from least to most prominent, is: semi-transparent dot, less transparent dot, opaque dot, marker, bold
marker. Increasing prominence levels may provide increasing levels of interactivity. For example, only the three most
prominent GUI elements may be selectable by a user to display further information about the search results indicated
thereby, while only the two most prominent GUI element may also be selectable to provide selectable functions to the user.
[0265] The locations may be divided into groups by their relevance to the user query, and each group may be associated
with a respective level of detail for the digital map. The grouping of the locations and the assignation of the associated
respective levels of details to those groups may be performed based on one or more of: the number of the locations;
the distribution of the locations; the deemed relevance of the locations to the user query; the level of detail required to
contain possible groupings of the locations in a minimum bounding box; the range of levels of detail to the maximum
possible; a set number of locations in the most relevant group; a set number of groups; a set number of locations in
each group.
[0266] In the example, fifty navigable locations returned by a free text search are divided into five equal groups spread
over a range of rankings or scores. In this case, each group is chosen to be equal in size, i.e. containing ten locations.
However, another advantageous grouping size and apportionment may be adopted.
[0267] Each group, from most to least relevant, is then associated with progressively higher levels of detail. A base
level of detail for the digital map (in which the map view 830 is initially displayed on selecting toggle button 818) is defined
based on a minimum bounding box containing the locations of the most relevant group of locations. Thus in the example,
the bounding box which displays the ten results of the first group is initially displayed in map view 830 and the commen-
surate level of detail that is shown for the zoom level of the digital map for that map view is set as the base level of detail
that is associated with the most relevant group. At higher zoom levels, typically, a higher level of detail of the digital map
is shown.
[0268] For example, if the most relevant group of results consists of ten results in a single street, the map is shown
initially zoomed in bounding those ten results on that street, showing the highest detail level, with each of the most
relevant results in the street shown with ten markers with any other results on the street shown as dots. Similarly, if the
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most relevant group consisted of ten results spread across Europe, then the map would be shown initially zoomed out
bounding those results in in the lowest detail level, showing the first 10 results as markers and the rest as dots.
[0269] Each group of locations of decreasing relevance is then associated with increasing levels of detail compared
to the base level of detail. The map may be displayed initially at the base level of detail, and locations belonging to
groups associated with higher levels of detail than the base level of detail may be indicated with GUI elements having
progressively lower prominence levels for progressively less relevant groups.
[0270] In the example, when the map is displayed at the base level of detail, the five different GUI elements of may
be used to indicate the locations of the five groups of ten search results as follows:

- Group of results ranked 50-41 - semi-transparent dot
- Group of results ranked 40-31 - a less transparent dot
- Group of results ranked 30-21 - opaque dot
- Group of results ranked 20-11 - marker
- Group of results ranked 10-1 - bold marker

[0271] Thus, at a given level of detail, such as the base level of detail, GUI elements having a relatively low prominence
level are used to indicate locations of the plurality of locations deemed less relevant to the user query, whereas GUI
elements having a relatively high prominence level are used to indicate locations of the plurality of locations deemed
more relevant to the user query.
[0272] Also, when the digital map is displayed at a given level of detail, locations belonging to groups associated with
higher levels of detail than the displayed level of detail are indicated with GUI elements having progressively lower
prominence levels for progressively less relevant groups.
[0273] When the level of detail at which the digital map is displayed is increased or decreased, the GUI element used
to indicate a given location may be changed to an available higher or lower prominence level, respectively.
[0274] For example, when, in response to user input, the digital map is zoomed from a start level of detail to an end
level of detail associated with the next more relevant group, the GUI elements used to indicate the locations of each
group may be increased to the next available prominence level. In the example above, zooming the map in from the
initial view (at the base level of detail) such that the digital map is shown at the level of detail associated with the group
of results ranked 20-11, would cause the groups of locations to be indicated on the map using the GUI elements as follows:

- Group of results ranked 50-41 - less transparent dot
- Group of results ranked 40-31 - opaque dot
- Group of results ranked 30-21 - marker
- Group of results ranked 20-11 - bold marker
- Group of results ranked 10-1 - bold marker

[0275] Note that locations belonging to groups associated with levels of detail lower than the displayed level of detail
may be indicated with the GUI element having the highest prominence level. In the above example, both the groups of
results ranked 20-11 and 10-1 are indicated using a bold marker.
[0276] The result is that, as the map is zoomed in and higher levels of detail are shown, more of the search results
are indicated more prominently. This is mitigated, however, by fewer of the search results being visible. Of course, non-
visible search results may become visible if the map is then panned by dragging or swiping on the touch screen. Panning
and zooming the map view does not affect the search query or the displayed results - these remain the same.
[0277] Similarly, when, in response to user input, the digital map is zoomed from a start level of detail to an end level
of detail associated with the next less relevant group, the GUI elements used to indicate the locations of each group
may be decreased to the next available prominence level. In the example above, zooming the map out from the level
of detail associated with the group of results 20-11 back to the base level of detail would cause the groups of locations
to again be indicated on the map using the GUI elements that were used in the initial map view.
[0278] For any given level of detail, a minimum number of the plurality of locations may be indicated by the GUI element
having the highest prominence level. For example, if the map is zoomed out from the base level of detail to an even
lower level of detail, the most relevant group of results may still be indicated using the bold marker.
[0279] For a further illustration, Figure 13 shows an exemplary division of a ranked list of the 100 results 1301 of a
free text search into groups of 20 according to relevance to a user query and associating those groups with levels of
detail of a digital map. The highest ranked group 1303a is associated with base levels of detail of the digital map from
14-17. The second highest ranked group 1303b is associated with levels of detail of the digital map from 10-13. The
third highest ranked group 1303b is associated with levels of detail of the digital map from 7-9. The fourth and fifth highest
ranked groups are omitted from this description, for brevity.
[0280] The view 1305a of the map shows the map at one of the base levels of detail (i.e. 14, 15, 16 or 17). Here, the
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locations of the results in the highest ranked group 1303a are indicated with an interactive marker, whereas the locations
of the results in the second highest ranked group 1303b are indicated with a black opaque marker and the locations of
the results in the third highest ranked group 1303c are indicated with a semi-opaque grey marker.
[0281] The view 1305b of the map shows the map zoomed in to a level of detail associated with the second highest
ranked group 1303b (i.e. 10, 11, 12 or 13). As can be seen, the locations of the results in the highest ranked group
1303a and the second highest ranked group 1303b are now indicated with an interactive marker, whereas the locations
of the results in the third highest ranked group 1303b are now indicated with a black opaque marker.
[0282] The view 1305c of the map shows the map zoomed in to a level of detail associated with the third highest
ranked group 1303c (i.e. 7, 8 or 9). As can be seen, the locations of the results in the highest ranked group 1303a, the
second highest ranked group 1303b and the third highest ranked group 1303c are now indicated with an interactive marker.
[0283] Of course, grouping of the locations is not necessary and the determination of which GUI element to use to
indicate a location may be made in any other suitable way based on the level of detail of the map and the relevance of
the location to a user query.
[0284] The locations may be representative of: destinations including one or more of addresses and points of interest;
traffic events including one or more of accidents, delays, road closures, road works, restrictions, traffic volumes and
closed lanes; and/or weather events including one or more of flooding, snow, ice, fog, adverse road conditions.
[0285] As described above, device 200 comprises a free text search engine and the plurality of locations may be
navigable destinations including one or more of addresses and points of interest returned in response to processing of
a free text search query.
[0286] The device 200 may further comprise a traffic event engine operable to return locations representative of current
traffic events relevant to a user or device generated query. The traffic event query is for traffic events proximate to a
search centre, a current location of the device on a route, or in a user-specified area of the digital map.
[0287] For example, when a user query is to display a map view showing traffic incidents, for example, affecting a
route of a user, the above-described map view can be very valuable because traffic information available to the device
200 from the traffic engine may be very dense and rich, which would otherwise clutter the display. By using GUI elements
selected to represent traffic incidents based on a level of detail in which the digital map is displayed, and the relevance
of the traffic incident to the user query (e.g. impact on the user’s route), the visualisation of that data on the map view
can be uncluttered, easy to digest and intuitive for a user to understand and interact with.
[0288] Referring now to Figure 14, which shows a map view 1401 of a user’s route from a start location 1403 to an
destination 1405, and a number of traffic incidents the locations of which are indicated using GUI elements having
different prominence levels selected dependent on the relevance of each incident to the user’s route and the level of
detail of the map view.
[0289] When looking at the map, the user should immediately understand which traffic incidents are important for his
route. Therefore, traffic incidents that are affecting the route 1407, (or even an alternative route, 1409) are emphasized
using more prominent GUI elements to indicate their location: these incidents are rendered on top of the route and show
the delay time of the incident.
[0290] Other traffic incidents that are relevant to the route but not affecting the user (e.g. in the opposite direction) are
rendered using a less prominent GUI element 1411 showing below the route. Traffic incidents on any road visible on
the map at a given level of detail only as a single tube (i.e. no direction information), but which are not affecting the
user’s route, are indicated similarly using a GUI element 1413 showing below the road on the side of the road affected.
[0291] Traffic incidents on roads that are not visible in the viewed level of detail are indicated using still less prominent
GUI elements 1415 such as opaque dots without any icon.
[0292] When the map is zoomed in to higher levels of detail, all traffic incidents change into more prominent GUI
elements. As roads become visible as separate tubes for different directions, or become of a suitable width, the incidents
may be displayed more prominently still using GUI elements on the road for the affected direction. Further, even opaque
dots turn into GUI elements shown below roads or on roads as the roads become visible. When zoomed in to a suitably
high level of detail, any delay associated with any incident will be shown.
[0293] Conversely, When zoomed out to lower levels of detail, however, all traffic incidents change progressively into
less prominent GUI elements, for example, as the roads become invisible at given levels of detail, until all the traffic
events are indicated by opaque dots.
[0294] The GUI elements used may be colour coded to indicate the category of incident.

Modifications and variations

[0295] A number of modifications and variations of the implementation of a navigation device 200 described herein
can be made without departing from embodiments of the invention as defined by the appended claims. For example,
whilst embodiments described in the foregoing detailed description refer to GPS, it should be noted that the watch may
utilise any kind of position sensing technology as an alternative to (or indeed in addition to) GPS. For example, the
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device may utilise other global navigation satellite systems, such as the European Galileo system. Equally, it is not
limited to satellite-based systems, but could readily function using ground-based beacons or other kind of system that
enables the watch to determine its geographic location.
[0296] It will be appreciated that whilst various aspects and embodiments of the present invention have heretofore
been described, the scope of the present invention is not limited to the particular arrangements set out herein and instead
extends to encompass all arrangements, and modifications and alterations thereto, which fall within the scope of the
appended claims. Furthermore, the figures and descriptions thereof herein should not be understood to prescribe a fixed
order of performing the method steps described. Rather, the method steps may be performed in any order that is
practicable.

Claims

1. A portable electronic device (200), comprising:

data processing means (210);
data repository (230) containing data representative of a digital map;
display means (240); and
computer readable medium comprising instructions which when executed by the data processing means cause
the portable electronic device, in relation to data representative of a plurality locations relevant to the digital
map, to provide, on a representation of the digital map displayed on the display means (240), for each of the
locations, one of a plurality of different graphical user interface (GUI) elements characterised by different
prominence levels to indicate the locations, wherein the prominence level of the GUI element used for each
location is dependent on the level of detail at which the digital map is displayed and a deemed relevance of that
location to a user search query,
characterized in that GUI elements at increased prominence levels provide increased user interface function-
ality enabling user interaction therewith.

2. A portable electronic device (200) as claimed in claim 1, wherein GUI elements at increased prominence levels
further provide one or more of:

• increased visual prominence in the display;
• increased opacity;
• increased information relevant to the location.

3. A portable electronic device (200) as claimed in claim 1 or 2, wherein, at a given level of detail, GUI elements having
a relatively low prominence level are used to indicate locations of the plurality of locations deemed less relevant to
the user query, whereas GUI elements having a relatively high prominence level are used to indicate locations of
the plurality of locations deemed more relevant to the user query.

4. A portable electronic device (200) as claimed in any preceding claim, wherein, when the level of detail at which the
digital map is displayed is increased or decreased, the GUI element used to indicate a given location is changed to
an available higher or lower prominence level, respectively.

5. A portable electronic device (200) as claimed in claim 4, wherein, for any given level of detail, a minimum number
of the plurality of locations are indicated by the GUI element having the highest prominence level of a plurality of
prominence levels.

6. A portable electronic device (200) as claimed in any preceding claim, wherein the locations are divided into groups
by their relevance to the user query, and each group is associated with a respective level of detail for the digital map.

7. A portable electronic device (200) as claimed in claim 6, wherein the grouping of the locations and the assignation
of the associated respective levels of details to those groups is performed based on one or more of:

• the number of the locations;
• the distribution of the locations;
• the deemed relevance of the locations to the user query;
• the range of levels of detail to the maximum possible;
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• a set number of locations in the most relevant group;
• a set number of groups;
• a set number of locations in each group.

8. A portable electronic device (200) as claimed in claim 6 or 7, wherein, when the digital map is displayed at a given
level of detail, locations belonging to groups associated with higher levels of detail than the displayed level of detail
are indicated with GUI elements having progressively lower prominence levels for progressively less relevant groups.

9. A portable electronic device (200) as claimed in any of claims 6 to 8, wherein, when, in response to user input, the
digital map is zoomed from a start level of detail to an end level of detail associated with the next more relevant
group, the GUI element used to indicate the locations of each group are increased to the next available prominence
level.

10. A portable electronic device (200) as claimed in any of claims 6 to 9, wherein, when, in response to user input, the
digital map is zoomed from a start level of detail to an end level of detail associated with the next less relevant group,
the GUI element used to indicate the locations of each group are decreased to the next available prominence level.

11. A method of operating a portable electronic device (200) comprising data processing means (210), data repository
(230) containing data representative of a digital map, and display means (240), the method comprising, in relation
to data representative of a plurality locations relevant to the digital map, providing, on a representation of the digital
map displayed on the display means (240), for each of the locations, one of a plurality of different graphical user
interface (GUI) elements characterised by different prominence levels to indicate the locations, wherein the prom-
inence level of the GUI element used for each location is dependent on the level of detail at which the digital map
is displayed and a deemed relevance of that location to a user search query,
characterized in that
GUI elements at increased prominence levels provide increased user interface functionality enabling user interaction
therewith.

12. Computer software product comprising instructions which, when executed by data processing means (210) of a
portable electronic device (200), cause the portable electronic device to carry out the method of claim 11, optionally
embodied on a non-transitory computer readable medium.

Patentansprüche

1. Tragbares elektronisches Gerät (200), das Folgendes umfasst:

ein Datenverarbeitungsmittel (210);
einen Datenspeicher (230), der für eine digitale Karte repräsentative Daten enthält;
ein Anzeigemittel (240); und
ein computerlesbares Medium mit Befehlen, die bei Ausführung durch das Datenverarbeitungsmittel bewirken,
dass das tragbare elektronische Gerät in Bezug auf Daten, die für mehrere für die digitale Karte relevante Orte
repräsentativ sind, auf einer Darstellung der auf dem Anzeigemittel (240) angezeigten digitalen Karte für jeden
der Orte eines von mehreren verschiedenen Elementen der graphischen Benutzeroberfläche (GUI) bereitstellt,
die durch verschiedene Hervorhebungsstufen gekennzeichnet sind, um die Orte anzuzeigen, wobei die Her-
vorhebungsstufe des für jeden Ort verwendeten GUI-Elements von der Detailstufe, auf der die digitale Karte
angezeigt wird, und einer angenommenen Relevanz dieses Ortes für eine Benutzersuchanfrage abhängt, da-
durch gekennzeichnet, dass GUI-Elemente auf erhöhten Hervorhebungsstufen eine erhöhte Benutzerober-
flächenfunktionalität bieten, die eine Benutzerinteraktion damit ermöglicht.

2. Tragbares elektronisches Gerät (200) nach Anspruch 1, wobei GUI-Elemente auf erhöhten Hervorhebungsstufen
eines oder mehrere bereitstellen aus:

• einer erhöhten visuellen Hervorhebung in der Anzeige;
• einer erhöhten Opazität;
• mehr für den Ort relevanten Informationen.

3. Tragbares elektronisches Gerät (200) nach Anspruch 1 oder 2, wobei auf einer gegebenen Detailstufe GUI-Elemente
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mit einer relativ niedrigen Hervorhebungsstufe verwendet werden, um Orte der mehreren Orte anzuzeigen, die für
die Benutzeranfrage als weniger relevant erachtet werden, während GUI-Elemente mit einer relativ hohen Hervor-
hebungsstufe verwendet werden, um Orte der mehreren Orte anzuzeigen, die für die Benutzeranfrage als relevanter
erachtet werden.

4. Tragbares elektronisches Gerät (200) nach einem vorherigen Anspruch, wobei, wenn die Detailstufe, auf der die
digitale Karte angezeigt wird, erhöht oder verringert wird, das GUI-Element, das zum Anzeigen eines gegebenen
Orts verwendet wird, auf eine verfügbare höhere bzw. niedrigere Hervorhebungsstufe geändert wird.

5. Tragbares elektronisches Gerät (200) nach Anspruch 4, wobei für jede gegebene Detailstufe eine Mindestanzahl
der mehreren Orte durch das GUI-Element mit der höchsten Hervorhebungsstufe von mehreren Hervorhebungs-
stufen angezeigt wird.

6. Tragbares elektronisches Gerät (200) nach einem vorherigen Anspruch, wobei die Orte nach ihrer Relevanz für die
Benutzeranfrage in Gruppen unterteilt sind und jede Gruppe mit einer jeweiligen Detailstufe für die digitale Karte
assoziiert ist.

7. Tragbares elektronisches Gerät (200) nach Anspruch 6, wobei die Gruppierung der Orte und die Zuweisung der
assoziierten jeweiligen Detailstufen zu diesen Gruppen auf der Basis von einem oder mehreren erfolgen aus:

• der Anzahl der Orte;
• der Verteilung der Orte;
• der angenommenen Relevanz der Orte für die Benutzeranfrage;
• dem Bereich von Detailstufen bis zur maximal möglichen;
• einer festgelegten Anzahl von Orten in der relevantesten Gruppe;
• einer festgelegten Anzahl von Gruppen;
• einer festgelegten Anzahl von Orten in jeder Gruppe.

8. Tragbares elektronisches Gerät (200) nach Anspruch 6 oder 7, wobei, wenn die digitale Karte auf einer gegebenen
Detailstufe angezeigt wird, Orte, die zu Gruppen gehören, die mit höheren Detailstufen als die angezeigte Detailstufe
assoziiert sind, mit GUI-Elementen angezeigt werden, die progressiv niedrigere Hervorhebungsstufen für progressiv
weniger relevante Gruppen haben.

9. Tragbares elektronisches Gerät (200) nach einem der Ansprüche 6 bis 8, wobei, wenn als Reaktion auf eine Be-
nutzereingabe die digitale Karte von einer Anfangsdetailstufe auf eine Enddetailstufe gezoomt wird, die mit der
nächstrelevanteren Gruppe assoziiert ist, das GUI-Element, das zum Anzeigen der Orte jeder Gruppe verwendet
wird, auf die nächste verfügbare Hervorhebungsstufe erhöht wird.

10. Tragbares elektronisches Gerät (200) nach einem der Ansprüche 6 bis 9, wobei, wenn als Reaktion auf eine Be-
nutzereingabe die digitale Karte von einer Anfangsdetailstufe auf eine Enddetailstufe gezoomt wird, die mit der
nächstweniger relevanten Gruppe assoziiert ist, das GUI-Element, das verwendet wird, um die Orte jeder Gruppe
anzuzeigen, auf die nächste verfügbare Hervorhebungsstufe verringert wird.

11. Verfahren zum Betreiben eines tragbaren elektronischen Geräts (200), das ein Datenverarbeitungsmittel (210),
einen Datenspeicher (230), der Daten enthält, die für eine digitale Karte repräsentativ sind, und ein Anzeigemittel
(240) umfasst, wobei das Verfahren in Bezug auf Daten, die für mehrere für die digitale Karte relevante Orte reprä-
sentativ sind, das Bereitstellen, auf einer Darstellung der digitalen Karte, die auf dem Anzeigemittel (240) angezeigt
wird, für jeden der Orte, eines von mehreren verschiedenen Elementen der graphischen Benutzeroberfläche (GUI)
beinhaltet, die durch verschiedene Hervorhebungsstufen zum Anzeigen der Orte gekennzeichnet sind, wobei die
Hervorhebungsstufe des für jeden Ort verwendeten GUI-Elements von der Detailstufe, auf der die digitale Karte
angezeigt wird, und einer angenommenen Relevanz dieses Ortes für eine Benutzersuchanfrage abhängt, dadurch
gekennzeichnet, dass GUI-Elemente auf erhöhten Hervorhebungsstufen eine erhöhte Benutzeroberflächenfunk-
tionalität bieten, die eine Benutzerinteraktion damit ermöglicht.

12. Computer-Software-Produkt mit Befehlen, die bei Ausführung durch ein Datenverarbeitungsmittel (210) eines trag-
baren elektronischen Geräts (200) bewirken, dass das tragbare elektronische Gerät das Verfahren nach Anspruch
11 ausführt, optional ausgestaltet auf einem nichtflüchtigen computerlesbaren Medium.
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Revendications

1. Dispositif électronique portable (200), comprenant :

un moyen de traitement de données (210) ;
un référentiel de données (230) contenant des données représentatives d’une carte numérique ;
un moyen d’affichage (240) ; et
un support lisible par ordinateur comprenant des instructions qui, lorsqu’elles sont exécutées par le moyen de
traitement de données, amènent le dispositif électronique portable, en rapport à des données représentatives
d’une pluralité de lieux pertinents à la carte numérique, à fournir, sur une représentation de la carte numérique
affichée sur le moyen d’affichage (240), pour chacun des lieux, un élément d’une pluralité de différents éléments
de l’interface graphique utilisateur (GUI) caractérisés par différents niveaux d’importance pour indiquer les
lieux, le niveau d’importance de l’élément de GUI utilisé pour chaque lieu étant dépendant du niveau de détail
auquel la carte numérique est affichée et d’un caractère jugé pertinent de ce lieu suite à une interrogation de
recherche faite par l’utilisateur,
caractérisé en ce que des éléments de GUI à des niveaux d’importance accrus fournissent une fonctionnalité
d’interface utilisateur accrue ce qui permet une interaction utilisateur avec ceux-ci.

2. Dispositif électronique portable (200) tel que revendiqué dans la revendication 1, dans lequel des éléments de GUI
à des niveaux d’importance accrus fournissent en outre un ou plusieurs parmi :

• une importance visuelle accrue dans l’affichage ;
• une opacité accrue ;
• des informations accrues pertinentes au lieu.

3. Dispositif électronique portable (200) tel que revendiqué dans la revendication 1 ou 2, dans lequel, à un niveau de
détail donné, des éléments de GUI ayant un niveau d’importance relativement faible sont utilisés pour indiquer des
lieux de la pluralité de lieux jugés être moins pertinents à la suite de l’interrogation faite par l’utilisateur, tandis que
des éléments de GUI ayant un niveau d’importance relativement élevé sont utilisés pour indiquer des lieux de la
pluralité de lieux jugés être plus pertinents à la suite de l’interrogation faite par l’utilisateur.

4. Dispositif électronique portable (200) tel que revendiqué dans n’importe quelle revendication précédente, dans
lequel, lorsque le niveau de détail auquel la carte numérique est affichée est accru ou diminué, l’élément de GUI
utilisé pour indiquer un lieu donné est changé à un niveau d’importance disponible plus élevé ou plus faible, res-
pectivement.

5. Dispositif électronique portable (200) tel que revendiqué dans la revendication 4, dans lequel, pour n’importe quel
niveau de détail donné, un nombre minimum de lieux de la pluralité de lieux est indiqué par l’élément de GUI qui a
le niveau d’importance le plus élevé d’une pluralité de niveaux d’importance.

6. Dispositif électronique portable (200) tel que revendiqué dans n’importe quelle revendication précédente, dans
lequel les lieux sont divisés en groupes par leur pertinence suite à l’interrogation faite par l’utilisateur, et chaque
groupe est associé à un niveau de détail respectif pour la carte numérique.

7. Dispositif électronique portable (200) tel que revendiqué dans la revendication 6, dans lequel le groupement des
lieux et l’affectation des niveaux de détail respectifs associés à ces groupes sont effectués sur la base d’un ou
plusieurs parmi :

• le nombre des lieux ;
• la distribution des lieux ;
• le caractère jugé pertinent des lieux suite à l’interrogation faite par l’utilisateur ;
• la gamme de niveaux de détail jusqu’au maximum possible ;
• un nombre défini de lieux dans le groupe le plus pertinent ;
• un nombre défini de groupes ;
• un nombre défini de lieux dans chaque groupe.

8. Dispositif électronique portable (200) tel que revendiqué dans la revendication 6 ou 7, dans lequel, lorsque la carte
numérique est affichée à un niveau de détail donné, des lieux appartenant à des groupes associés à des niveaux
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de détail plus élevés que le niveau de détail affiché sont indiqués avec des éléments de GUI ayant des niveaux
d’importance progressivement plus faibles pour des groupes progressivement moins pertinents.

9. Dispositif électronique portable (200) tel que revendiqué dans n’importe lesquelles des revendications 6 à 8, dans
lequel, lorsque, en réaction à une saisie d’utilisateur, la carte numérique fait l’objet d’un zoom à partir d’un niveau
de détail de départ jusqu’à un niveau de détail final associé au groupe plus pertinent suivant, l’élément de GUI utilisé
pour indiquer les lieux de chaque groupe est accru au prochain niveau d’importance disponible.

10. Dispositif électronique portable (200) tel que revendiqué dans n’importe lesquelles des revendications 6 à 9, dans
lequel, lorsque, en réaction à une saisie d’utilisateur, la carte numérique fait l’objet d’un zoom à partir d’un niveau
de détail de départ jusqu’à un niveau de détail final associé au groupe moins pertinent suivant, l’élément de GUI
utilisé pour indiquer les lieux de chaque groupe est diminué au prochain niveau d’importance disponible.

11. Procédé d’exploitation d’un dispositif électronique portable (200) comprenant un moyen de traitement de données
(210), un référentiel de données (230) contenant des données représentatives d’une carte numérique, et un moyen
d’affichage (240), le procédé comprenant, en rapport à des données représentatives d’une pluralité de lieux pertinents
à la carte numérique, la fourniture, sur une représentation de la carte numérique affichée sur le moyen d’affichage
(240), pour chacun des lieux, un élément d’une pluralité de différents éléments de l’interface graphique utilisateur
(GUI) caractérisés par différents niveaux d’importance pour indiquer les lieux, le niveau d’importance de l’élément
de GUI utilisé pour chaque lieu étant dépendant du niveau de détail auquel la carte numérique est affichée et d’un
caractère jugé pertinent de ce lieu suite à une interrogation de recherche faite par l’utilisateur,
caractérisé en ce que des éléments de GUI à des niveaux d’importance accrus fournissent une fonctionnalité
d’interface utilisateur accrue ce qui permet une interaction utilisateur avec ceux-ci.

12. Produit logiciel comprenant des instructions qui, lorsqu’elles sont exécutées par un moyen de traitement de données
(210) d’un dispositif électronique portable (200), amènent le dispositif électronique portable à réaliser le procédé
de la revendication 11, facultativement incorporé à un support non transitoire lisible par ordinateur.
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