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An apparatus and associated methods for use in live navigation

Technlcal Fiekd

The present disclosure relates 1o the fleid of live navigation, assogiated methods and
apparatus, and in particular cancems an apparatus configured to assign sub-portions of
a defined road joumey to a group af moblle devices $o that each device can provide live
mapping data for live navigation of a respective sub-portion of the road journey, Certain
10 disciosed example aspects/embodiments relate to portable elecironic devices, In
particular, sa-called hand-portable electronic devices which may be hand-held in use
(although they may be placed in a cradle in use). Such hand-portable electronic devices
include so-called Personal Digital Assistants (PDAs), smartwatches, smart eyewear and
tablet PCs. n some embodimants, the apparatus may be built-in to a vehicle, for
15 example, as part of a satellita navigation system.

The portable electronic devices/apparatus according to ohe or more disclosed exampla
aspects/fembodiments may not be limited to just navigation/road mapping functicnality
but may provide one or more audio/text/video communication functions (e.g. tele-
20 communication, video-communication, and/or text transmission, Short Message Service
(SMS)/ Multimedia Message Service (MMS)emailing functions, interactive/non-
interactive viewing functions (e.g. web-browsing, navigation, TV/program viewing
functlons), music recording/playing functions (e.g. MF3 or other format and/ar (FM/AM)
radio broadcast recording/playing), downloading/sending of data functions, Image
25  capture function (2.0, using a (e.g. in-built) digital camera), and gaming functions.

Background

Research is curently being done {o develop improved navigation devices which can
30 provide a user with live mapping data for a defined road journey to ald navigaticn of the
road joumey.

The listing or discussion of a prior-published document or any background In_ this
spedification should not necessarily be taken as an acknowledgement that the document
38  or background Is part of the state of the art or is common general knowledge.
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Summary

According to a first aspect, there ls provided an apparatus comprising a processor and
5 memaory including computer program code, the memory and computer program code
canfigured to, with the processor, enable the apperatus at lanst to:

for a defined road journey through a road network from a start location to an end

location, assign respective sub-portions of the defined raad journey to each of a group of

mobile devices associated with one or mare travellers far the road journey according lo

10 at least one predefined assignment criterion, wherein each of the graup of mabile

devices is configured for provision of live mapping data for live navigation of the
respective sub-portion of the road journey. ‘

The al least one predafined assignment criterfon may comprise a device capability
18  crterion related to the capablity of each moblle device (n providing live mapping data for
B particular sub-portion of the road joumey.

The device capabiiity criterion may be based on one or more of the processing power,
battary life and network covarage of tha mobile device at the particular sub-portion of the
20 road journey.

The at least one predefined assignment crilerion may comprise a traveler senstivity
criterion related to the sensitivity of the traveller asaociated with each mobile device to a
particular sub-portion of the road joumey.

The traveller sensitivity critarlon may be hased on the seneitivity of the traveller ta one or
more of a location within the sub-poriian, a time of travel within the sub-portion and a
history of travel within the sub-portion.

30 The travelier sensitivity criterlon for each traveller may be stored locally an the
assoclated mobile device, and the apparalus may he configured to receive tha travelles
sensitivity criterion from the associated mobile device an request (e.g. request by the
apparatus).
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The group of moblle devices may be associated with a plurality of traveliers using
respective vehicles for the road journay (e.9. by flags assoclating each of the devices of
the group to one another andfor the road journey), and the at least one predefined
assignment critarion may comprise a suitability criterion relatec to the sullabliity of each

5 traveller or vehicle in leading the plunaiity of travellers for the duration of a particular sub-
portion of the road jaurney.

The apparatus may ba configured (o assign the respective sub-portions according to a
binary systern or scaring system based on the af least one predefined assignment
10 criterien,

The apparatus may be configured to assign alternative sub-portions of the defined road
Journey to the respective mobile devices if the sub-portions cannot be suitably assigned
according lo the at least one predefined assignment criterion.

16
The apparatus may be configured fo assign respective sub-portians of an altarnative
raad journey through the road network from the stert location ta the end laeation If the
sub-portions of the defined road journey cannot be suitably assigned according to the at
least one predefined assignment criterion,

20

The apparatus may be conflgured to assign a plurallty of equally sized sub-portions to
the respective mobile devicas corresponding to the number of mobile devices forming
the group of moblie devices,

25 The group of mobile devices may be assoclated with a plurality of travellers using
respactive vehicles far the road Joumey, and the apparatus may be configured to assign
a plurality of sub-portions to the respactive mobile devices having end points at locatians
where it is safe and/or convenient for the vehicles to overtaka ane anather on ihe road
network.

30
The group of mobile devices may be assoclated with a plurality of travellers using
raspective vehicles for the road joumey, and the apparatus may be configured to
franemit an Instruetion to ona of the mobile devices when the cument location of the
group of mobile devices correspcnds to the start (e.y. within a pradefined

35 tolerance/distance/lime of the start) of the respective sub-portion assigned to that

3
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particular mobile device, the instruction configured to prompt the travellar associated with
the moblle device to lead the plurality of ravelers for the duration of the respective sub-
portion. The instruction may be visual and/or audible, and may be configured to prompt
the mablie davice to turn on or start providing live mapping data for the respettive sub-

§ portion (and possibly for a portion of the Journey Immediately before the respective sub-
partion),

The apparatus may be configured to receive the live mapping data’for each sub-pertion
of the defined roed journey from the resoective mobile devices.

10
The live mapping data may comprise one or more of navigation data, traval updataes,
weather updates, local news and advertising data for the respective sub-portians of the
road journey.

15 The apparatus may be or form part of one of the group of mobile devices, or may be or
form part of 2 device separate (o the group of mabile devices.

The apparatus may be ana ar more af an elactronic device, one of the group of mobile
devices, a portable electionic device, a portable telecommunications device, a mabile

20 'phone. a personal digital assistant, a tablet, a phablet, a desktop computer, a laptop
computer, a server, a smartphone, a smartwatch, smart eyewear, a portable satelite
navigation device, an in-bullt vehicle satellite navigation device, and a module far one or
mere of the same.

25 According 1o a further aspect, there is provided an apparatus comprising a processor and
memory including computer program code, the memory and computer program code
configured to, with the processor, enable the apparatus at least to:

during travel on a definad road joumey through a road network from a start
location to an end location, use received live mapping data for live navigation for the

30 journey, the live mapping data recelved from each of a3 group of maobile devices
associated with one or more travellers for the road journey, each of the group of moblle
devices configured for provision of live mappling date for a respective sub-portion of the
road joumney.
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The apparatus may be one or more of the apparatus according to the first aspect, an
slactronic device, one of the group of mobile devicas, a portable electronic device, 2
portable telecommunications device, a mabile phone, a personal digital assistant, a
tablet, a phablet, a deckiop camputar, a laptop computer, a server, a smartphone, a

5 smartwatch, smart ayewaar, a portable satellite navigation device, an in-built vehicle
satellite navigation device, and a module for ene or more of the same.

According to a further aspect, there is provided a systam comprising the apparatus and
group of mobile devices.

10
Some or all of the mabile devices forming the group of moblle devices (of any of the

aforementioned or subsequently mentioned aspects) may be associated with the same
traveller or different travellers,

15 According to a further aspect, thare is providet an apparatus comprising a processor and
memory including computar program code, the memory and coiriputer program code
configured to, with the processor, enatle the apparatus at least to:

during travel on a defined road journey through @ road network from a stan
location to an end [ocation, provide live mapping data for live navigation for the joumey,

20 the live mapping data provided from one of a group of moblle devices assoclated with
one or more travellers for the road journey, each of the group of mobile devices
configured for provision of live mapping data for a respective sub-portion of the road
joumey.

25  The apparatus may be configured to initiate the provision of liva mapping data for the
respective sub-postion whan the current location of the group of mobike devices
corresponds to the start (e.g. wilhin a predefined tolerance/distanceftime of the stan) of
the respective sub-pertion, and may ba configured to end the provision of live mapping
deta for the respective sub-portion when the current location of the group of mobile

20 devices comesponds to the end (e.q. within a predefined tolerance/distanceftime of the
end) of the respective sub-portion.

The apparatus may be configured lo provide the live mapping data for the respective
sub-portion by presenting (e.g. visually andfor audibly) the live mapping data to the cna
35  ormore travellers for live navigation of the road journey.

)
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The apparatus may be configured to provide the Ive mapping data for the respedtive
sub-portion by transmitting the live mapping data to a central device for live navigation of
the road jaurney,

The central device may be one of the group of mobile davices, a device separate to the
group of mabile devices, or an apparatus configured to assign respective subsportions
accoarding to the first aspect.

10  The central device may be the moblie device having ene or more of the greatest
procassing power, battery life and data security of the group of mobile devices,

The apparstus may be or form part of ana of the group of moblle devices, the group of
mobile devices may be associated with a pluralty of ravellers using respective vehides

1§ for the road joumay, and the apparatus may be configured to provide the ive mapping
data for the respective sub-portion by transmitting the live mapping data ta at [east ane of
the other mobile devices of the group.

The apparatus may be canfigured to transmit the live mapping data when the traveller
20  assoclated with the mobile device Is out of visibility of the travellers associated with the at
leas!i one olher mabile device.

Each of the group of maktile devices mey be configured to obtain the live mapping data
for the respective sub-portion via a mapping application and mapping data provider

25 associated with the mobile device, and one or both of the mapping applicalion and
mapping data provider assoclated with each mobile device may be different.

The apparatus may be or form part of one of the group of moblle devices.

30 According to a further aspect, there is provided an apparatus comprising a processor and
memory including computer program code, the memory and computer program code
configured to, with the processor, enable the apparatus at least to:

during travel on a defined road joumey through a road network from a start
location to an end location, one or more of provide and end live mapping data for live

35 navigation for the journey from one of a group of moblle devices associated with
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respective one or more travellers for the roed journey, each af the group of mobile
devices configured for provision of live mapping data for a respective sub-portion of the
road journey, wherein the live mapping data is one or mare af provided and ended from a
respective mobile device based on a provision critedon, the provision criterion

§ detarmined using the current location an the journey of the mobila davice with respect to
the particular sub-portion of the respective moblle device to allow each respective mablie
device to take on and end, In sequaence ordar, provision of liva mapping data for the
respective sub-portion.

10  The apparatus may be one or more of an apparatus acoording to any aforemantioned or
subsequently mentioned aspects, an electronic device, one of the group of moblle
devices, a portable electronic device, a portable telecommunications device, @ mobile
phone, & personal digital assistant, a tablet, a phablet, a laptop computer, a smartphone,
a smartwalch, smart eyawesr, a portable satellite navigation device, an in-built vehicle

15  satellite navigation device, and a medule for one or more of the same.

According to a further aspect, there Is provided a method comprising:
for a defined road Journey through a road network from a start location to an end
location, assigning respactive sub-portions of the defined road joumey to each of a group
20 of mobile devices assacialed with ane or mare fravellers for the road joumay according
to at least one predefined assignment criterion, wherein each of the group of mobile
devices is configured for provision of liva mapping data for live navigation of the
respective sub-portien of the road journey.

26 According t a further aspect, there is provided a method comprising:
during travel on a defined road joumey through a road netwark from a star
location to an end location, using received live mapping data for live navigation for the
Journey, the live mapping data recalvad from each of a group of mobile devices
associated with one or more travellers for the road journey, each of the group of mobile
30 devicas configurad for proviglon of live mapping data for a respective sub-portion of the
road journey.

According to a further aspect, there is provided a method comprising:
during travel on a defined road joumay through a road network from a start
35 (ocation to an end location, providing lve mapping data for live navigation for the joutney,

7
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the live mapping data provided from ane of a group of mobile devices assoclated with
one or more travellers for the road joumay, each of the group of mobile devices
configured for provision of live mapping data for a respective sub-portion of the road
journey,

According to a further aspect, there 15 provided a method comprising:
during traval on a defined road journey through a road nelwork from a start
lacation to an end location, ane or more of providing and ending live mapping data for
live navigation for the journey from one of a group of moblle devices assoclated with
10  respective one or more travellers for the road Jourmey, each of the group of mobile
devices configured for provision of five mapping data for a respactive sub-portion of the
road journey, wherein the llve mapping data is one or more of provided and ended from a
respective moblie device based on a provigion critefion, the provision criterion
determined using the current lacation on the joumey of the mabile device with respect ta
15 the particular sub-portion of the respective mobile device to allow each respective mobila
device to take on and end, In sequence order, provision of live mapping data for the
raspective sub-portion.

The steps of any method disclosad herein do not have to be performed in the exact order
20 disclased, unless explicitly stated or understood by the skilled person.

Corresponding computer programs (which may or may not be recorded on a carrier) far
implementing one or more of the methads disclosed herein are alse within the present
disclosure and encompassed by ocne or more of the described exampla embodimants,
25
The present disclosure includes one or more comesponding aspacts, example
embodiments or fealures In isolation or in various combinations whether or not
specilically statad (incluging claimed) in that combination ¢r in isolation. Corresponding
means or functional units for performing ane or more of the discussed functions are algo
30 within the present disclosure.

The abave summary ia intended to be merely exemplary 2nd nan-limiting.

Briet Description of the Figures
36
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A description is naw glven, by way of example only, with reference to the sccompanying
drawings, In which:-

Figurs 1 illustrates schamaticelly a mobile device configured to obtain live mepping data
5 (or a gefinad road journey from a mapping data providar;
Flgure 2 illustrates schematically one example of an apparatus described herein;
Figure 3 lllustrates schematically the assignment of respective sub-portions of a defined
road joumey to each of a group of mabile devices;
Figure 4a illustrates schematically a group of mobile devices travelling the toad journey
10 in a single vehicle;
Flgure 4b lilustrates schematically a group of mokbile devices travelling the read journey
in respective vehicles;
Figure 5a lllustrates schematically a binary system for assigning the respective sub-
portions to the group of mobile devices;
15  Figure Sb illustretes schematically a scoring system for assigning the respeciive sub-
portions to the group of mobile devices;
Figure 6a illustrates schematicslly the assignment of elternative sub-portiona of the
deflinad road Journey ta the group of moblle devices;
Figure Bb illustrates schematically the assignment of respeclive sub-portions of an
20  akernative road journsy to the group of mobile devices;
Figures Ta-¢ llustrate schematically the main steps of a method described herein; and
Figure B shows a computer-readable medium comprising a computar program
configured to perform, control or enable one or more method steps described herein,

25 Description of Specific Aspects/Embodiments

Figure 1 shows a scenario In which a traveller requires live mapping data for use in
navigating a road journey A-B through a road nelwork from a start location A to an end
lacation B, (n this scenario, the traveller would typically provide the start A and end B
30 locations of the journey (atthough the traveller's current location may be used as {he start
location A) to a mapping application on hig/her mobile davice 101, and the mapping
application would then receive live mapping data for the journey from a mapping data
provider 102 and provide said data 1o the traveller. The live mapping data may comprise
one or more of navigation data, iravel updates, weather updates, lacal news and
35  advartising data for the road journey A-B, and may be obtained via any wired or wireless

9
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connection 103 (e.g. at least one of a data cable, & telecommunications network, radio,
satellite, WIMAX™, WiFi™ and Bluetaoth™), The mapping data provider 102 ls shown In
Figure 1 as a cloud to #lustrate the fact that il may comprise any remole device(s) or
service(s) to which the traveller's moblle device 101 ¢an be connected.

By monitoring the travellers location, the mapping application is able to provide the
traveller with real-time navigation Instructions which take account of any current lseues
that might affect the journey A-B. This can be used, for example, to determine the
fastest route through the read network from the start location A to tha end location B at a

10 particular time, which might nat necessarily be the shorest route through the road
network.

In some caseas, the mapping application may be configured to storefog one or both of the

proposed route and the travetier’s location throughout the road joumey A-B (either bocslly
18 or on a remote server) to enable cusiomisation of Its services for future joumeys. The

mapping application may even provide this location data to the mapping data provider

102 to enable customisation of future live mapping data. For example, If the location

data comprises details of any shops or restaurants that the traveller vislied an the road

journey A-B, the mapping deta provicer 102 could use this information to provide the
20 traveller with associated advedtising data on a subsequent journey.

Whitst the ability to oblain live mapping data for a journay A-B pravides navigational
advantages, a disadvantage of the above-mentioned scenatlo s that the mapping
application and mapping data provider 102 are able tfo acquire information on the

25 traveller's whareabouts, which may be considered by some travellers to be a breach of
privacy, As mentioned above, this information incluces one or more of the start A and
end B locations, the proposed route, and the traveller's tracked location throughout the
journey A-B.

30 One way of concealing the start A and end B locations {(and tharefore the route) may
involve tha travellar and/er mapping application requesting live mapping data for a region
encompassing the journey A-B (e.g. a neighbourhood, town, city, county, or country)
rather than requesting live mapping data for the joumey A-B per so. However, this
increase in abstraction level requiras a grealar amount of live mapping data and

35 therefore has bandwidth and storage repercussions.

10
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One way of concealing the traveller's current location throughout the joumey A-B may
involve the traveller tuming off the location sharing function on his/her mobile device 104,
or using a location anonymization tachnique. However, these approaches inhibit the

5 mapping application fram praviding the traveller with live mapping data specific to the
traveller's current location, and are therefore unsuitable in this scenario.

There will now be described an apparatus and associated methods that may provide a
possible solution te the above-mentioned privacy issues,
10
Figura 2 shows an apparatus 204 configured to perform one or more methods described
herein. The apparatus 204 may be at least one of an elactronic device, a porlable
electronic device, a porlable telecommunications device, a standalone or vehicle in-bullt
navigation device, a satellite navigaton device, a mobile phone, a personal digital
16  assistant, a smartshone, a smartwatch, smart eyewear, & phablet, a tablet, a laptop
computer, a desktop computar, a server, and a module for one or more of the same,

In this example, the apparatus 204 comprises a pracessor 205, a memory 206, a
lransceiver 207, a power supply 208, an elactronic display 209 and a loudspeaker 210,

20  which are electrically connacied to one another by a data bus 211. The processor 205 Is
configured for general opsration of the apparatus 204 by providing signalling to, and
receiving signalling from, the other companents fo manage thalr operation, The memory
206 Is configured to store computer program code configured to perform, control or
enable operation of tha apparatus 204, The memory 206 may also be configured to

25 store settings for the olher components. The pracessor 205 may access the memory
206 to retriove the component sattings in order to manage the operation of the othar
components. The processor 205 may be a microprocessor, including an Application
Speaifio Integrated Cireuit (ASIC). The memory 208 may be a lemporary storage
medium such as a volatile random access memory, On the other hand, the memory 206

30 may be a permanent storage medium such as a hard disk drive, a flash memary, or 8
non-volatile random access memory.

The transcelver 207 Is configured fo transmit data (e.g. live mapping data or date
associated with performing one or more of the aforementioned or subsegquently
36 mentioned aspects) to, andior recaive data from, other apparatus/devices, and may

11
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comprise a separate transmitter and receiver. The power supply 208 is configured to

provide the other components with electrical power to enable their functionality, and may

comprise one or more of a mains adapter, a battery, a capacitor, a supercapacltor, and a

batiery-capacitor hybrid. The electronic display 209 may be an LED, LCD or plasma

5 display, and Is configured to display visual cantent which Is stored on (e.g. on the storage

medium) or received by (e.g. via the ransceiver) the apparatus 204, Similarly, the

loudspeaker 210 is configured to output audio content which Is stored on or received by

the apparatus 204, The visual and audio content may comprise related camponents of a

combined audio-visual content In some axamples, the audio and/or visual contert may

10 comprise live mapping data {such as one or more of navigation data, travel updates,
weather updates, local naws and advertising data).

Figure 3 shows one method of obtaining live mapping data for a road Joumey A-8 whioh
may help to reduce the amount of traveller location inforrration obtained from a mapping
16  application and/or data provider 302, This method involves the use of B group of mobile
devices 1-4 associated with one or more travellers that are intending to travel together on
a defined road journey A-B. Some or all of these mobile devices 1.4 may be associated
with the same tfraveller, or they may be associaled with different travellers. Furthermors,
the mobile devices 1-4 which are available to participate in the method may be
20 configured to make thelr avallabliity known to one another or to a central device. This
could be achieved in practice by transmitting an identification signal which can be
detacted by any device within a pradsfined radius of the mobile device 1-4. In this way,
the available maoblle devices 14 can be detenmined by scanning the vicinity for any
jdentification signals. The devices 1-4 may be associated together in a particular
25 traveller group by use of a predefined flag 1o indicate the grouping.

Rather than a single mobila device requesting live mapping data from the mapping
application/data provider 302, each mabile device 1-4 In the group is aasigned by the
apparatus 204 a respective sub-portion of the defined road journey A-B according 1o at
30 least one predefined assignment crilerion, The assignment step may take place before
the travellers ambark on the journey A-B or during the journey A-B. In this lllustrated
example, mabile device 1 has been assigned sub-portion A-1, moblle device 2 has been
assigned sub-portion 1-2, mobile device 3 has been assigned sub-portion 2-3, and
mobile davice 4 has besen assigned sub-portion 3-8, Each moblle device 1-4 Is
35 conflgured to request live mapping data for live navigation of its respective sub-portion of

12
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the road journey A-B from a mapping data provider 302 such that live mapping data for

the complete road journey A-B can be obtained collectively by the group of mobilke

devices 14, Each device 14 can then provide the received mapping data for its

respective sub-porticn for use by the plurality of travellars. The mobile devices 1-4 may

§ be configured to pravide the live mapping data as soon as it is received, or they may be

configurad to store the live mapping data for provigion at a leter ime. This provision may

be done by each mobile device 1-4 providing the live mapping data visually using Its own

dispiay. In other examples, the live mapping data may be respectively transmitted to @

central navigation cantrollier device which is then abie to dispiay the live mapping data for

10 thae whole jourmey. This navigation controller device may be the apparatus 204 which
also does the assigning according to the at Iaast one predefinad assignmant criterion,

By splitting/portioring the defined joumey A8 between a group of mabile devices 1-4,
the mapping application and mapping data provider 302 associated with each device 1-4
15 are only able to acquire knowladge of the respective sub-portion. Since the mapping
application and data provider 302 associated with one device 1 typically operate
indepandently of the mapping application and data provider 302 associated with another
device 2.3 (e.g. because each device 14 uses a different application, data praovider 302
or user account), none of the mapping epplications or mapping data praviders 302 are
20 able to acquire the location details of the complete journey A-B. This provides the
travellers with a greater dagree of privacy., Alao, in examples with 8 central navigation
contraller device which recejves the live mapping data for the whole journey from the
group of mobile devices 1-4, the travellers privacy is stil preserved bacause the cantral
device did not itself request the live mapping data from the mappinp data provider 302.
25
The mohile devices 14 may be configured to obtain the live mapping data for their
respective sub-portions before or during the journey A-B. Obtaining the live mapping
data before setting off avolis any potential issues with connecting lo the mapping data
provider 302 on route. However, given that the live mapping data for a particular sub.
30 portian relates o the current (i.e, real-lime) state of that particular sub-portion, any data
oblained before the jourmey could potentlally be out-of-dale by the time tha travallers
reach the assoclated sub-portion. In this respect, each mobile device 1-4 may be
configured to obtaln INe mapping data for its respective sub-portion when the current
location of the mobile device or group of mobile devices 1-4 corresponds lo the start of
35 the respective sub-portion (e.g. within a predefined tolerance/distancestime of tha start
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point). This approach ensures that the llve mapping data obtained for each sub-portion
of the jounaey is applicable during the time at which the one or more travellors are
located within the aub-portion,

5  Figure 4a shows a group of moblle devices 1-4 agsociated with one or more travellers in
a single vehicle 412. In this scenarlo, each device 1-4 may be conflgured to provide the
live mapping data for its respective sub-portion by presenting the live mapping data to
the one or more travellers in the vehicle 412 for live navigation of the road journey (e.9.
using the elecironic display and loudspeaker of the mobile davice 1-4 to pravide visual

10 and audio data, respectively). Although this may be the simplest option, the need for the
driver or navigator to switch between the various devices 1-4 at each change In sub-
partion may be considered lo be Inconvenient or impractical.

To address this issue, each moblle device 1-4 may be configured lo provide the live

15 mapping data for its respective sub-portion by iransmitting the live mapping data to a
central device 413 (e.g. the aforementioned central navigation controlling device) for live
navigation of the road journey. Trensmission of the live mapping data to the central
device 413 means that the driver or navigatar can focus on a single device 413 for live
navigation data throughout the entire duration of the journay. The data exchange

20 between the moblle devices 1.4 and the central device 413 may accur over any wired or
wiralass cannaction 403, such as via a data cable, Bluatooth™ or WIF(™. In addition, the
central device 413 may be one of the group of mobile devices 1-4 (e.9. the mobile device
1 having one or more of the greatest processing power, battery life and data security), or
it may be a separate device. In the example shown, the central device 413 is a tablet

25 computer having a |larger elecronic display than the group of mobile devices 1-4 to
facllitate shared viewing of the live mapping data by all travellers in the vehicle 412, In
other examples, the tablet computer may be one cf the group of moblie devices.

In some cases, a remote server which does not form part of the group of moblie devices

30 may be configured to eentrol the provision of live mapping data by the moblle devices by
controlling the mobile devicas sequentially accarding to the ordar of the sub-portions in
the defined Journey.,

Figure 4D shaws a group of mobile davices 1-4 assoclated with a plurality of travallers in
35 respective vehicles 412a-d (e.p, a convoy of motorcyclists), In this scenario, a different
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travellerivehicle 412a-d 1s chosen to lead the convoy through each sub-portian of the

road joumey aseording to its rospective assignment. In some cmses, it may be

advantageous for the mobile device 1 associated with the leading traveller/vehicle 412a

to transmit the iva mapping data for its respective sub-portion to at least one of the other

§ moblie devices 2-4. One such situation may arise when the leading travaller/vehicle

4128 I travelling faster than the rest of the convoy 412b=d and, as a result, disappears

out of sight of the other travellers 412b-d. In this situation, the mablle device 1

asscciated with the leading traveller/vehicle 412a may transmit the live mapping data for

Its respactiva sub-portion to the moblle device 2 assoclated with the next traveller/vehicle

10 412b in the canvay sequence, This five mapping data allaws the next traveller 412b to

continue navigation through the current sub-portion and assume leadership of the
subsequent travellers/vehicles 412¢,d.

In soma cases, the leading traveller/vehicke 412a may be expected to coordinate the
16  other traveliers/vehiclae 412b-d in the convoy. This situation may arlse, for example, if
the ather travellers 412b-d are not told which sub-portion has been assigned to their
respeotive device 2-4 before setting off on the journay, or i the ather traveliers 4120-d
keep the mapping application on their respactive devices 2+4 turned off to preserve
battery life until they are required to lead the convoy. In this scenatio, the mobille device
20 1 associated with the leading travellerivehicle 412a may be configured to transmit an

Inatruction to one of the other mobile devices 2 when the current location of the group of
moblle devices 1-4 {or the other moblle device 2) corrasponds to the start of the
respective sub-portion assigned fo the other mobila device 2, tha transmitted instruction
configured to prompt the traveller 412b assaclated with the other mobile device 2 to laad
25 the plurality of travellers 412a-d for the duration of the respective subeportion.
Adcitonally or allemmalively, the mobile device 1 assoclated with the leading
traveller/vehicle 412a may be configured to transmit an instruction to the other mobile
devices 24 which specifies a pardicular sequence In which the associated
travellers/vehicles 412b-d should be travelling within the convoy. This Instruction can, of
30 course, be done by a cenlral server which is not one of the group of mobile devices,

As stated abave, the respective sub-portions of the defined road joumey A-B are
assigned to lhe group of mobile devices 1-4 according to at least one predefined
assignment critedion, The at least one predefined essignment criterion may comprise a
35 device crterion raelated to the capability of each mobile device 1-4 in providing live
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mapping data for a particular sub-portion of the road joumey A-B. For example, the
device ariterion may be based on ane or more of the processing power, battery life and
network coverage of the mobde device 1-4 at the particular sub-portion of the road
journey A-B, Ralatively accurate natwork coverage information is usually available for

5 telecommunication networks. In the case of processing pawer and battery life, however,
the device criterion may be based on a prediction of the expected processing power or
remalning battery life at the particular sub-podlion based on the current state of the
device 1-4 in combinalion with the davice history and predicted usage.

10  Additionally or altematively, the al least one predefined assignment criterion may
comprise a traveller sensitivity criterdon related to the sensitivity of the traveller
assoclated with each mobile device 1.4 ta a particular sub-portion of the raad joumey A.
B. The traveller sansitivity criterion may be based on the sansitivity of the travelier to one
or more of a locatian within the sub-portion (e.g. because the traveller does not wish

15  his/her visit to a particular locatian to be known or legged), a time of trave| within the sub-
partion (e.q. because the traveller does nat wish his/mer visit to a particular locatian at a
particular time to be known ¢r logged) and a history of trave! within the sub-portion (e.g.
because the traveller does not wish the freguency of his/her visits to a particular location
to ba known or logged). For example, the traveller may not wish his/her visit or

20 frequency of visits to a casino to be known, or the traveller may not wish his/her visit to
the beach at a time when he/she ls suppased to be on a business brip to be known, The
traveller sensitivity criterion for each travefler may be stored locally on the associated
mobile device 1-4 and obtained on request for usa in assignment af the respective sub-
portions,

As described with reference to Figure 4b, the group of moblle devices 14 may be
associated with a plurality of travellers using respective vehides 412a-d for the road
journey in which a different traveller/vehicle 412a leads the ather travellersivehicles
412b-d through sach sub-portion of the road journey, In this scenario, the at least one
30 predefined assignment criterion may additionally or attermatively comprise a suitabllity
criterion relataed to the suitability of each traveller or vehicle 4122-d in leading the plurality
of travellers for lhe duration of a particular sub-portion of the road journey, This criterion
may help to ensure that the leading traveller or vehicle 412a-d is competent enough to
handle the road network within the particular sub-portion {e.g. the traveller Is not put off
35 by city-centre driving, or the vehicle 412a-d is capable of driving at reasonable speed
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through a section of motarway), or that the leading traveller 412a can be trusted to drive
sensibly ihrough the road network within the particular sub-portion (e.g. driving in a way
which allows the ather travellersivehicles 412b-d to keep up, or driving in a way which
raduces the risk of danger to the other travellers 412b-d).

In some ¢ases, each mobile device 1-4 may ba assigned an equally sized sub-portion
(e.g. in terms of distance or time) of the road joumey. ‘This approach not only maans that
each traveller 412a-d hes an equel share of the navigational effort and responsibility, but
it also limits the amount of journey disclesed to any one mapping application or data

10 provider and the amount of live mapping data which needs to be obtained by any one
mobile device 1-4. In other examples, some maobile davices 1-4 may be assigned
¢ifferent sizes of sub-portion. This may be based on the structure of the road network, ar
tha capabllity of the moblie device 1-4, traveller or vehicle 412a-d. For instance, in the
convay scenario mentioned above, the sub-portions may be assigned in such a way that

1S the end points of gach sub-portion correspond to locations at which It is safe anc/or
convenient for the vehicles 412a-d to overtake one another an the road network in order
to effect a change in leadership,

Figures Sa and 5b illustrate two different ways of implamenting the above-mentioned

20  assignment criteria when assigning the varous sub-portions A-1, 1-2, 2.3 and 3.B of the
loumney to the different mobile devices 1-4 in the group, In same cases, an assignmant
critetion may sesult in a situation where a posslble assignment Is unfeasible (a.g.
because the device 1-4 has na network ¢overage at that location), whilst in other cases,
an assignment criterlon may result In a situatlon whara a pessible asskiniment le feasible

25 but unfavourable (e.g. because the associated traveller would prefer that histher
prasence at that location was not known or logged, or because the network usage at that
locatian wauld be too expensiva for the associated traveller due to the location baing
outside the region covered by their usual network provider).

30 In the former scenaric, the sub-portions of the journey may be assigned to the mabile
devices 1-4 according 10 a binary system based on the at least cne predefined
assignment criterion. As illustrated in Figure Sa, this approach involves putting a tick or
cross next to each sub-portion for each device 1-4 based on the assignment criterion to
indicate those devices which are capable of handling the various sub-partions. Once tha

35  table is complete, each device 1-4 ¢an then be assigned a different sub-portion auch that
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all sub-portions have been assigned. The table may be completed by asking specific
questions to each of the respective traveliers, or by using predafined travellor settinga
received In raspect of the travellers.

5 In some scenarios, each sub-portion may only be assignable to one particular device
based on the at lsast one assignment criterlon (l.e, a single tick for each sub-portion),
whilst in-other scenarios, some subsportions may be assignable to multiple davices (i.e.
mumpcé ticks for those sub-portions). In the [atter situation, the sub-portions may be
assigned to the capable devices (randomly or sequentlally) such that the journey Is

10 shared between all devices in the group. In Figure 5a, for example, each sub-portion of
the Journay has been randomly assigned 1o a capabls mobile device such that each
device has one sub-portion each: sut=portion A-1 has been assigned to devica 1; sub-
portion 1-2 has been assigned to device 3; sub-portion 2-3 has been assigned to device
4 and sub-portion 3-B has been assigned {0 device 2.

16
When the at least one assignment criterion results in feasible assignments with differing
levels of traveller preference, the assignment process may be implemented using a
scoring system rather than a binary system. As shown in Figure 8b, this approach
involves putting a score 0-3 next to each sub-particn for 2ach device 1-4 based on the

20 assignmant critarion to indicale the level of traveller preference, For example, a score of
*0" may be used to indicate that s traveller really does not wish to be assigned the
corresponding sub-portion (or that hisher device Is not capable of handling that sub-
portion), whilst & score of *3" may be used to indicate that a travaller strongly welcomes
tha! particular assignment, OF course, a ravarse scoring system could be used instead

25  where a lower number Indicates a greater preference for a particular sub-portion,

Once the table is complete, each device 1-4 can then be assigned a different sub-portion
based on ihe scoring such that all sub-portions have been sssigned. This may be
performed by assigning each sub-portion to the davice with the highest (or lowest) score
30 for that particular aub-portion until each device has one sub-portion each. In some
scenarlos, however, two or more devices may have the same scare for the same sub-
porticn of the journey. In this scenario, one of these devices may be chosen randomly or
sequentially, In Figure Sb, for example, sub-portion A-1 has been aesigned to device 1;
sub-portion 1-2 has been assigned to device 4; sub-portion 2-3 has been assigned to
35 device 2; and sub-portion 3-B has been assigned to davice 3. In this example, device 1
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was chosen over device 4 for sub-porlion A-1 because device 1 is higher in the
sequence of devices 1.4, Similarly, device 2 was chosen ovar devica 4 for sub-portion 2-
3 because device 2 Is higher tn the sequence of devices 1-4,

§ There may be situalicns when one or more sub.-porlions of the jourmney cannot be
suitably assigned to any of the mobile devices 1-4 In the group based on the at least one
predefined assignment criterlon, For example, this may occur because none of the
devices 1.4 are able 10 get a network signat within a particutar sub-portion or because
none of the traveliers wish to be “seen” In a particular sub-portion. In some cases, it may

10 be possible simply to leave that particular sub-pertion unassighed if one of travellers is
sufficiently familiar with the sub-portion that the associated live mapping data is not
required. This is not always an oplion, however. R wil bs appreciated that such
Information may ke oblained using traveller preferance eettings received from the
respective mabile devices.

15
Figures 6a and 6b illustrate two different strategies that may be adopted when it is not
possible to leave a sub-portion unassigned. As shown in Figure €a, one approach Is t¢
assign an alternative set of sub-portions A-1', 1%-2', 2'-3' and 3'B 1o the group of mobile
devices 1-4. By adjusting the position of the start and/or end point ¢f each sub-portion,

20 one or more of the allernative sub-portions may have a different sizeflength than the
original equivalent sub-portions. In this example, device 1 has bsen assigned sub-
portian A-1' (which is longer than original sub-portlon A-1 In terms of time and/or
distance), device 2 has been assigned sub-portion 1'-2' (which [s shorter than original
sub-portion 1-2), device 3 has bean assignad sub-portion 2'-3' (which is about the same

25 size as original sub=portion 2.3), and device 4 has been assigned sub-portion 3'sB (which
Is shorter than original sub-partion 3-B). If one or more of the alterrative sub-portions
cannot be assigned to any of the moblle devices 1-4, this process can be repeated until a
complete set of assignable sub-portions are found.

30  Another approach when one ar more sub-portiens of the road journay cannat be suitably
assigned to any of the moblle devices 1-4 Is to assign sub-portions A-1", 1%-2°, 2°-3" and
3°-B of an alternative raad journey A-B ta the respective devices instead. As shown in
Figure 6b, the alternative road joumey A-B has the same etart location A and end B
location as the original road journey but involves a different route between these two

35 locations A, B. In {his example, device 1 has bean assigned sub-portion A-1", device 2
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has been assigned subwportion 1°.2", device 3 has been assigned sub-portion 2°3", and
device 4 has been assigned sub-portion 3"-B. Although the alternative joumney A-B
shown in Figure 6b is largerlonger than the original joumey, it cauld be the same
sizellength or even smalfer in sizedength, Similarly. the sub-portions of the alternative

5 journey may or may not be the same sizeflenglh as the equivalent sub-portions of the
otiginal jburnev.

Figures 7a=¢ llustrale schematically steps 714716 of a method performed by a system
described herein. The method generally comprises: assigning respective sub-portions of

10 a defined road journey to each of a group of mobile devices assaclated wilh one or more
fraveliers acearding to at 0ast one pradafined assignment criterion 714; providing/ending
live mapping data for the assigned sub-portion of the defined road joumey 715; and
using live mapping data received from the respective mobila devices for live navigation of
the defined raad journey 716.

15
One or more of method steps 714 and 716 may be performed by an apparatus which is
or forms part of one of the group of mobile deviees, or by an apparatus which is or forms
part of a device separate lo the group of mobile devices. In the latter case, the
apparatus may be a remote server (a.g. located in the cloud 302), Method step 715 may

20 be perfomed by an apparatus which is or forms part of ane of the group of moblle
devices, or by a ceniral server not forming part of the group.

It wil be appreciated that one or more of the functions described herein may be

performed by the sama apparatuz, It will also be appreciated that one or more of the

25 apparatuses may be assoclated with the same userftreveller by use of a

‘ common/particular user account. In this way, content on one device may be transitioned

to another (e.g. partner) device of the same user acscount to allow the other davice to be

used. For example, the mapping content for @ particular sub-portion can be assoclated

with the same user account so that the usertraveller can switch from hismer mobile

30 phone to hisshar phablet or tablat during the sub-portion. This may be done to take

advantage of features provided by the other device, such as longer battery life or a larger
display.

Figure 8 illustrates schematically a computer/processor readable medium 817 providing
35 a computer program according to one embodimant. The computer program mey
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comprisa computer code configured to perfarm, control or enable one or more of the
method staps 714.718 of Figures 7a-c. In this example, the computer/processor
readable medium 817 is a disc such as a digital versatile disc (DVD) or a compact disc
(CD). In otner embodiments, tha computer/processor readable medium 817 may be any

§ medium that has been programmed in such a way as to carry out an Invantive function.
The computer/processar readable medium 817 may be a removable memory device
such as a memory stick or memory card (SD, minl €0, micro S0 of nano SD).

It will be appreciated to the skiled reader that any mentioned zpparatus/device andsor

10 other features of particular menticned apparatus/device may ba provided by apparatus
arranged such that thay become configured to cary out the deeired operations only
when enabled, e.g. swilched on, or the like. In such cases, they may nol necessarily
hava the appropriate software ioaded nto the active memory in the non-anabled (a.g.
switched off state) and only load tha appropriate software in the enabled (e.g. on state),

15 The apparatus may comprise hardware circuitry andior firmware. The apperatus may
comprise softiware loaded onlo memory. Such software/computer programs may be
recorded on the same memory/processorffunctional units and/or on one or more
memories/progessors/functional units.

20 In some embudiments, a pardicular mentioned apparatusidavice may he pre-
programmed with the appropriate software to camy out desired operations, and wherein
the appropriata software can be enabled far usa by a user downioading a “key", for
example, to uniock/enable the software and its assoclated funclionality. Advantages
assoclated with such embodimants ¢an include a reduced requiremant to download data

25  when further functionallty Is required for a device, and this can be useful in examples
where a device Is perceived to have sufficient capacity 1o store such pre-programmed
software for functionality that may not be enatled by a user,

ik will be appreclated that any mantioned apparatus/circultry/elemants/processor may
30 have other functions in addition ta the mentioned functions, and that these functions may
be performed by the same apparatus/circuitry/elements/procecsor. One or mora
disclosed aspects may encompass the electronic distribution of associated computer
programs and computer programs (which may be source/transport encoded) recerded on
an appropriate carrier (e.9. memory, signal).
35
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It will be appreciated that any “computes” described herein can comprise a callection of
one or more Individual pracessorsirocessing elements that may or may not be located
on the same circult board, or the same regloniposition of a circuit board or aven the
same device, In some embodiments one or more of any mentioned processars may he

5 distributed over a plurality of devices. The same or different processor/processing
elements may perform one or more functions deScribed herein,

It will be appreciated that the term “signalling” may refer to one or mora signals
transmitted as a serles of transmitted andfor received signals. The series of signals may

10 comprise one, two, three, four or even more individual signal components or distinct
signals to make up said signalling, Same or all of these individual signals may be
transmittedfreceived simultanecusly, in sequence, andfor such that they temporally
overiap one anather.

16 With reference to any discussion of any mentioned computer and/or processar and
memary (e.9. including ROM, CD-ROM ete), these may comprise a computer processor,
Application Specific (ntagrated Circuit (ASIC), field-programmable gate array (FPGA),
and/ar ather hardware components that have been programmed in such a way to carry
out the Inventive function.

20
The applicant herety discloses in isolation each individual feature described herein and
any combination of two or more such features, to the extent that such features ar
combinations are capable of belng carried out based on the present specification as a
whole, In the light of the common general knowledge of a person skilled In the art,

25  irrespective of whether such features or combinations of features solve any problems
disclosed herein, and without limitation to the scopa of the claims, The applicant
indicates that the disclosed aspects/embodiments may consist of any such individual
feature or combination of features. n view of the foregoing description it will be evident to
a person skilied in the art that varous modifications may ba made within the scope of the

30 disclosura.

While there have been shown and described and painted out fundamental nove| features
as applied to different embodiments thereof, it will be understood that various omissions
and substitutions and changes in the form and details of the devices and methods
35 described may be made by those skilled in the art without departing from the spirit of the
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invention, Far example, it Is expressly intended that all combinations of those elements

andior method steps which perform substantially the same function in substantially the

same way o achleve the same resulls are within the scope of the invention. Moreover, it

should be recognizad that structures and/or elaments ant/or method steps shown and/or

5 described in connaction with any disclosed form or embodiment may be incorporated in

any other disclosed or described or suggested form or embodiment as 8 general matter

of design choica, Furthermare, In the claims means-plus-function clauges are intendad ta

cover the struclures described herein as parforming tha recited function and nat only

structural equivalents, but also equivalent structures. Thue although a nail and a screw

10 may not be structural equivalents in that a nail employs a cylindrical surface to secure

wooden parts together, whereas a screw employs a helfical surface, in the environment of
fastening wocrdlen parts, a nall and a screw may be equivalent structures.
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Claims

1. An apparatus comprising a processor and memory including computer program
code, the memory and camputer program code configured to, with the processor, enable
5 the apparatus at least to:

for & defined road journey through a road network from a start location to an end
location, assign respactiva sub-portions ¢f the defined read journey to each of a group of
mobile devices associated with one or more travellers for the road journey according to
at least one predefinad aesignment critericn, whersin each of the group of moblle
10 devices is configured for provision o live mapping data for live navigation of the

respective sub-porticn of the road journey,

2. The apparatus of claim 1, wherein the at leest one predefined assighment
criterion caomprises a device capability criterion related to the capabiiity of each mabile
15 device in providing live mapping data for a particular sub-portion of the road jouney.

3. The apparatus of claim 2, wherein the device capability criterion is based on one
or more of the processing power, battery life and network coverage cf the moblie device
at the particular sub-portion of the road journey.

20
4, The apparatus of ary preceding claim, whereln the at least one predsfined
assignment criterion comprises a traveller sensitivity criterion related ta the sensitivity of
the fraveller associated with each motlle device to a particular sub-portion of the road
journey,

25

5. The apparatus of olaim 4, wherein the traveller sensitivity criterion is based on the
sensithvity of the traveller to one or more of a location within the sub-portion, a tima of
travel within the sub-portion and a histoy of travel within the sub-portion,

30 & The apparatus af claim 4 ar 5, wharein the traveller sensitivity criterion for each
travelar is storad Jocally on the assoctated mobile davice, and wherein the apparatus s
configured to receive the traveller sensitivity criterion from the associated mobile device
on raquest.
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7. The apparetus of any preceding claim, wherein the group of mobile devices are

associated with a pluralily of travellers using respective vehicles for the road journey, and

whereln the at least one predefined assignment criterion comprises a suktability critaron

related to the suitability ef each traveller or vehicle in leading the plurality of travellers for
§ the duration of a particular sub-portion of the road journey.

8. The apparatus of any preceding claim, whereln the apparatus Is configurad to
assign the respective sub-portions according lo a binary system or scoring system based
on the at least one pradefined assignment criterion.

10
8. The apparatus of any precading claim, wherein the apparatus Is configured 1o
assign alternative sub-portions of the defined road journey to the respective mobile
devices if the sub-portions cannct be suitably assigned according to the at least one
predefined assignment criterion, '

16
10.  The apparatus of any of claims 1 to 8, wherein the apparatus |s configured lo
assign respecliva sub-portions of an alternative road journey through the road network
from the start location to the end location if the sub-pertions of the definad road Joumey
cannot be sultably assigned according to the af least one predefined assignment

20 criterion.

11.  The apparatus of any praceding claim, wherein the apparalus Is configured to
assign a plurality of equally slzed sub-portions to the respective mobile devices
correspending to the number of mobile devices forming the group of mobile devices.
25
12,  The apparatus of any preceding claim, wharein the group of mabile devices are
associated with a plurality of travellers using respective vehicles for the road Journey, and
wherein the apparatus is configured 1o assign e plurality of subsportions to tha respactive
mobile devices having end polnts at locatons where It Is safe and/or convenient for the
30 vehicles to overtake one another on the road netwark.

13.  The apparatus of any preceding claim, wherein the group of mabile devices are
associated with a plurality of lravellers using respective vehicles for the road journey. and
wherein tho apparatus is configured to transmit an instruction to one of the mebile
35 devices when the current location of the group of mobile devicas corrasponds ta the start
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of the respactive sub-portion assigned to that particular mobile device, the instruction
configured to prompt the travellar associated with the mobile device to lead the plurality
of travellers for the duration of lhe respective sub-partion.

5 14.  The apparatus of any preceding claim, wherein the apparatus is configured to

receive the live mapping data for each sub-portion of the defined road journey from the
respactive moblie devices.

18,  The apparatus of any preceding ¢laim, wherein the live mapping data comprises
10 one or more of navigation data, fravel updetes, weather updataes, local news and
advertising data for the respective sub-portions of the road journey.

18.  The apparatus of any preceding claim, wherein the apparatus Is or forms part of
one of the group of moblle devices, or is or forms part of a device separate to the group
15 of mobile devices.

17.  The apparatus of any praceding claim, wherein the apparatus is one or more of
an electronic device, one of the group of moblie devices, a portable electronic device, a
portable telecommunications device, a mablle phone, a personal digital assistant, a

20 tablet, a phablet, a desktop computer, a laptop computer, a sarver, 2 smanphona, a
smartwatch, smart ayewear, a portable satellite navigation device, an in-bullt vehicle
satelllte navigation devica, and a2 madule for one ar more ot the same,

18. An apparatus comprising a processor and memeory including camputer program
25 code, the memary and computer program code configured to, with the processor, enable
the apparatus at least to:
during travel on a defined road journey through a road network from a start
location to an end location, use received live mapping data for live navigaticn for the
fourney, the live mapping cata received from each of a group of mabile devices
30 assaciated with one ar more traveliers for the road journey, each of the group of moblle
devices confligured for provislon of live mapping data for & respective eub-portion of the
road journey.

18. The apparatus of claim 18, wharein the apparatus is one or more of the
35 apparatus of claim 1, an electronic device, one of the group of mobile devices, a portable
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electronic device, a portable telecommunications device, a mobile phone, a personal
digital assistant, a tabtel, a phablet, a desktop computer, a laptop computer, a server, @
smartphone, a smartwatch, smart eyewear, a portable satellite navigation deviee, an in-
bulit vehicie satellite navigation cevice, and a medule for one or more of the asme.

20, A system comprising the apparatus of any preceding claim and tha group of
mobila devicas,

21, The system of claim 20, wherein some or all of the mobile devices farming the

10  group of mobde devices are associated with the same travelier or different travellers.

22.  An apparatus comprising a processor and memory including computer program
code, the memosy and computer program code conflgured to, with the pracessor, enable
the apparatus at least to: ‘

15 during travel on a defined road journey through a road network from a start
location to an end lacation, provide live mapping data for live navigation for the journey,
the live mapping data provided from one of a group of mobile devices asscciated with
one or more travellers for the road journey, each of the group of moblle devices
configured for provision of live mapping data for 8 respective sub=portion of the road

20  journey.

23, The apparatus of claim 22, wherain the apparatus is configurad (o inltiate the
pravislon of live mapping data for the respective sub-portion when the current location of
the group of mobile davices corrasponds to the start of the respective sub-portion, and is

26 configured to end the provision of live mapping data for the respective sub-portion when
the current location of the group of moblle davices comesponds to the end of the
respective sub-portion,

24,  The apparatus of claim 22, wherein the apparatus is configured to pravide the live
30 mapping data for the respeclive sub-portion by presenting the live mapping data (o the
one or more travellers for liva navigation of the road journey.

25.  The apparatus of claim 22, wherein the apparatus is configured to provide the live
mapping data for the respactive sub-portion by transmilting the live mapping data to a
35  central device for live navigetion of the road journey.
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26.  The apparatus of claim 25, wherein the central device is one of the group of
moblla davicas, a davice separata to the group of mobile davites, or an apparatue
configured ta assign respective sub-portions according ta elaim 1.

27.  The apparatus of claim 26, wherein the central device is the mabile device having

one or more of the greatest processing power, battery life and data security of the group
af mobile devices.

10 28, The apbaratus of any of claims 22 to 27, wherein the apparatus is or forms part of
one of the group of moblle devices, and the group of mobile devices are associated with
a plurality of travellers using respactive vehiclas for the road journey, and wherein the
apparatus is contigured to provide the live mapping data for the respective sub-portion by
transmitting the live mapping datz to al least one of the other moblle deviees of the
15 group.

29. The apparatus of claim 28, wherein the apparatus is configured to transmit the
live mapping data when the ltraveller associated with the mobile device Is out of visibifity
of the travellers associated with the at laast one other mobile device.
20
30.  The apparatus of any of cleims 22 to 29, wherein each of the group of moblle
devices is configurad to obtain tha live mapping data for the respective sub-pottion via a
mapping application and mapping data provider assoclated with the mobile device, and
wherein one ar both of the mapping application and mapping data provider assacigted
25  with each mabile device are different.

31, The apparatus of any of clalms 22 ta 30, whereln the apparatus s or forms part of
one of the group of mobile devices,

30 32,  An apparatus comprising 8 processor and memaory including computer program
coda, the memaory and computer program code configured to, wih the processor, enable

the apparatus at least o
during travel on a defined road journey through a road network from a start
location to an end location, one or more of pravide and end live mapping data for live
35 navigation for the journey from one of a group of moblle devices associaled with
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recpectiva one or mora travellers for tha road joumey, each of the group of mobile
devices configured for provision of live mapping data for a respective sub-portion of the
road journey, whersin the live mapping data is one or more of provided and ended from a
respective mobile device based on a provision criterion, the provision criterion

§ determined using the current losation on the journey of the mobile device with reépect to
the particuler sub-portion of the respective mobile device to allow each respective mobile
device to take on and end, in sequence order, pravision of live mapping data for the
respective sub-portion,

10 33, The apparatus of any of claims 22 10 32, wherein the apparatus Is one or more of
an electronic device, one of the group of mobile devices, a portabla electronic device, a
portable telecommunications device, a mobile phone, a personal digital assistant, a
tablet, a phablet, a laptap computer, a smariphone, a smartwalch, smarl eyewear, a
portable satellite navigation device, an in-built vehicle satellite navigation devica, and a

1§ module for one or more of the same.

3. A method comprising:
for a defined road journey through a road network from a start location to an end
locatlon, assigning respective sub-portions of the defined road journey to each of a group
20 of mobile devices associated with one or more travellers for the road joumey according
to at least one predefined assignment crilerion, wherain each of tha group of mohile
devices is configured for provision of live mapping data for live navigation of the
respective subsportion of the road journey,

25 35. A method camprising:
during travel on a defined road joumey through a road network from a start
location to an end location, using received live mapping data far live navigation for the
journey, the bive mapping data received from each of a group of moblle devices
assoclated with one or more traveliers for the road journey, each of the graup of mobile
30 devices configured for provision of live mapping data for a respactive sub-portion of the
road journey.

36, A mathod comprising:
during lravel on a defined road joumney through a road network from a start
35 location to an end location, providing live mapping data for live navigation for the Journey,
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the live mapping data provided from one of a group of mobile devicas associated wilh
one or more travellers for the road journey, each of the group of mabile devices
configured far provision of live mapping data for a raspective sub-portion of the road
journey.

37. A method comprising:
during travel on a defined road journey through a road network from a start
location to an end location, one or mare of providing and ending live mapping data for
live navigation for tha journey from ore of a group of mobile devices assodated with
10 respective one or more travellers for the road journey, each of the group of mobile
devices configured for provision of live mapping data for a respective sub-portion of the
road journey, wherein the live mapping data Is one or more of provided and ended from a
respective mobile device based on a provision criterion, the provision ¢riterion
determined using the current location on the joumey of the mobile device with respect to
1§ the particular sub-portlon of the respectiva mobile device to allow each respective mobile
device to take on and end, in sequence order, provision of live mapping data far the
respective sub-porion,

38, A computer program comprising computer code configured {o perform the
20 method of any of claims 34 to 37.
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