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WO 2007/ 057696PCT/ GB2006/ 004314 A NAVI GATION DEVICE |
DI SPLAYI NG TRAFFI C | NFORMATI ON BACKGROUND OF THE ’
INVENTION 5 1. Field of the Invention This invention

wo edodh€B9d O a navigati on device that displaysciriahbicoossia
information. 2.Description of the Prior Art Advances
in technol ogy and the increasing pressures of

A SODBRE O Y Bl RTRRh o RN, SREGRVBERRN"

Devi ces (PND). The abbreviation PND is sonetines used

to refer to a rtable é gation device', but in
B%ﬁﬁ§“§¥@%ﬁ?$¥%ﬁ P{qlven its nore expansive

definition, coverlng any ki nd of personal navigation
deviqethat is either portable (e.g. can befixedto
L.an é@ﬂ@OQﬂﬂ@§@@%§h usi ng a suction nount), or

T}%{%ng%gg diffedo 2B H& BLdick chit laﬂrsq{a@ﬁﬁﬂfoﬁﬁi&ﬁo bi | e)

can be de ated navi gation devices (e.g. a
devi ce whose primary function is navigation) or can

hav%Dng%nka@ﬂgﬁmggAgppl|cat|ons (e.g. nedia players)

or can Mave a primary function other than navigation
Advengs in lrelinotogy dod the muirzkieg p@b@pﬁque:)mgeﬁmbswalr EvgRpents

Pl SOOTLOANLL Yo R MO AGLS! ¥l R quj 0! BRD),

Thcorpor at e geogr apht ca
Tidabbiesiate PNDI ms:bnmgm&sméd itnfefon n@t fportatdnghvipation @m@ but in

i nter.est, They .20 n raII |nclud ftwa
thig, EiPS‘\ﬂE cafipn, vﬂ%é@ 5“9&" % e’&'ésflvena iéﬂg% anéveef]g@ 98? kind of
pepiofilindeightioh tdevietbatGs elﬂﬁf portabiet (eg.; cal bé Ekedgo an auto Wmdscteen
i nstructions .ar |de t dri ver aI
ol SR PR R S R e e, S e s
cah b6 |dddieatéa Mﬁlﬁor&lekrﬁéd'\(a@ af:‘dév(ﬁ:e&ﬁhoaeu b ifetion is navigation)
MAndscregQ 25 The sel ection of th ro te.algpg whi ch

oxt G ghAva etiiRle fithes PPIAHCFe e PR RINCET 8 572 Ay

ﬁ:ﬁ&@n&ﬁhé%ﬁﬁnav%uﬁ @%yﬂieﬁk;ﬁylbﬁtaanalﬁléaﬂqihoﬁé)l PN anded
predi cted traf an

r oad ndi ti ons, hist cal
peb ol B “Ah BT IR gﬂﬁ%&iﬁ et O R achiise DS Rsgpposae
eBEBE 1968 BEBSddMaseh ettt R8 HRHEETHINNAJIYpdiNR kS GhRiesE They
I'n ‘addition, the_ device pay continua Iy noni t or road

geasralivtipelideisefrgen aibich glaws thtseh i iapetadieginaianggd do pyprovided
with8R06: ke £&H=Isedmrgg inWRicEbnd 118 is36kdr @NRIdAABE dafertdifg the

eizourney is to be nade due to changed conditions.
ced romF g dheHecmsums /1he 4@_{}@ may mclude a mount attachable to an

automotive windscreen.

The selection of the route along which to guide the driver can be very sophisticated, and
the selected toute may take into account existing and predicted traffic and road
conditions, histotical information about road speeds, and the _d.t'tvc-ﬂx’s own preferences
for the factors determining road choice. In addition, the device may continually monitor
toad and traffic conditions, and offer to or choose to change the route over which the

remainder of the joutney is to be made due to changed conditions.

Road travel is 2 major part of everyday life for businesses, for othér organizations, and
for private individuals. The costs of traffic delays can be very large. The purely financial
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-2 cost has been estimated as billions of pounds in
the UK al one. G ven these costs, systens which can
assist drivers to optimze their travel, for instance
whYoERERS4 | Ng the best route and by avoi di Ng peT/gR2006/004314
congestion del ays, are of significant value. In fact
a diverse array of driver i#Aformation systenms has

rown .up. The | ongest established are broadcast radio

P 4B, paifgnd & Gilionh ob gl ot dhi ik SR mCdvan s costs,
spiterSORNICIe SanSididt deier LoriRlie GRuir @} 6L FRtBASKYy seROe the best
" nor e éﬁcent .y nobil e phone calls fromdrivers st ugk
PR FPGPF PO RONSTEODAGT gt « gBpifeant vauealiviacie ditsogtartay of
drioe iel ¥ SN s ks AWS gm%difp(? TR IdhesY SLEMshEOR) b&%‘&&% radio

e these systens nore effective by automatically

TEPRYStEPiEH AgteRete fap e Fumthier nbsomwedes pghiapthe police, eye-in-
tRE-QG HIBS, ' t i S r.e .

oo oo ey SO ol 8B, Bk HRLE TR watic s, o
PEPvEREnTuBigetive r1evise etpu dnciderts And defehi RelidBaacSyateinoI(SAA)dios
kg Nl LK. . ow.-a driyer to enter

e ey Pt TReiChy MR AR 18 Rl e B pormal
17349 priogrgtimes Yiatiet fontrplénging SYveemsrapep@vided ot hige wetaRRtof toajor:

nﬂﬁcﬁr}nghrlg ,?@%liorﬁ Qs‘ls_l!:ﬁ i o&lie e ggﬂg n.‘z{fgo(égg\% 2@?%&;{/8}&66@% in the

I n-v € personal. navi gatl on

Ukathhostiadient .2 divanpt ewerohe phiesefar jputbeantolrbbomadate and
| &5 ?- er sonal navi gati on devi ces use the

c]@'%ééys té?nlﬁ’ﬂg?ﬁﬁagrgggéa the exact position of the

vehicle on the road network and to plot the | ocation

ofp.the vehic on _.an _.on-scre ad_map, PNDs contain
L e R e B Bl FRaRUER B SoPasb et bisi RSB Peenvon

dévives bavenice ipabdicsd Obzatdpls [ abesd QK TERToRABOM LEEE of
20 continually

e driver alan he chosen_route, )
R PR PRBIER GG oie CTPS e o feemeribe Sombosition of
theavhigabh @it MR heRorh Mo PEY W b:toh COHRVBLE daf Al dul Ereen

i nf or on into their sérvices, and in sone, traffic
TPRFBPEL o FCTAR AP g rHinR frticArputingdeptowt avod ausestlicpreen two

O asits b GhPPIad Welworlt i Snadh
:O\émggﬁaffi_c i nf or At | on is%ﬂgeﬂdgﬁym tﬁﬁgﬁh%%%?%ﬁ’én%

HPIGHERT (heTRISHPR onyiftel wuich Bgrspunp aetigatihe devices have
begel 61 86b:pOULe trafiRUinfithdfont BRo ABYE GErelcls, T 8Pl A0 affic
. [oute 25 avoiding the del ayed sections o6f road if”
PPOREFEOR e ted Fite thewisereptiorRpumiest:| the PNl oute around
colB3iet] 964d0 OVENS 1EHB infHASEH . tﬁ\?ﬁ L ogi es

?5 nobi |-e phone cal | sgng f(c}eé’giegg) ras, &%g f §Robserve
defapsawReth ghevaimpapteths pelaged taute, jadé igtidé yhe devidei 1o delays route
ghd 10 §86ds Lhs] L d inta notificatio .
Wsysgerrs. é%g Govgﬁrfrjg{lotgﬁl})f‘rtgg n?o?tgi??xo"%lss & %S?aé%dﬂ\“iﬁl fifpe traffic
moRsRERS EFtetire hapeh op ovatiowse tedindlogita vie.gi BRbild [pRens tealls] Eixed
adnbad T anel t key. | ocations an t ad networ k.
“The ’jdr}rgsggs from Briss Stog st la%ﬂ%%%gnc{%ﬂs b‘fflefﬂJ\A%F‘séhe
infprspption éndo pptiftpaden systomgi ve drivers i mmediate visual
informati on about the state of the roads. WO

2007/ 057696PCT/ GB2006/ 004314 3 Each of the above
Gaypairens ofgagzagnng desgt méthghiiagiag thonealgRe s 5&Sork\Wikd Bis@iled

staﬁc,e‘%%ﬁﬁaiamem at key locations on the toad network. The images from these
cameras are presented on public websites in order to give drivers immediate visual

information about the state of the roads.
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navi gati on device can provide what is in a fornal
sense optinmal advice for the route to take on a
particul ar journey, this advice may be di sregarded by

wbheo7asteyer 1f the route 5 proposed seens unygy4alsro0®f004314

iIf there is no supporting evidence for the route
selection. Cearly, an unusdial route sel ection may be
made when the normal best route suffers severe
congestion or an accident. It is known that static
Eachfdfi the abover Gste@a hap fu@ighél Qi Ml V€dcndsitsORHRAE 120 ersonal
A user can see 1Q queues, of vehicles gn a congested
SREEVIOR Sere B UOVIE VHENS e ETBRlSSnoF IvpBakAdaics S tho fpute to
taife sroRgeEtds jodhbat HISE 28AR0hhy 98 SisdefhrdddCHyARE Vriver if the route
nmoni tored by the canera provide extra information
AR TF RS r%“ P ¥ thege fame pepResting §EdEncR den theraiitn sepction.
hagy,VinShddinlal kdbtdBledBb b RSk iChe Vﬂoﬁ:ﬁﬂ%%@?o%@é‘ suffers
to postpone their_journey. On the negative side,

SPYELT orgssiofRPRgc@dthot easi |y be consulted during a
journey: the driver nust plan ahead and check them 15
before setting off, typically froman intent

Tl ke bat spdc tpffissawarst cangdpoda epoditest isommiyipny Aruger can see
" ' ) . he . r.e al,so .
RS of Lo b o bl bR A L oforcction of
repdmarks. traganditiongdi ttheprep on@Btoradniut @8 cimdw beovide extra

. . i Iy ' ture tinme for the. t :
B A SRS L M YT il ety mpp provide
therrdsiver with preaspngoipostpgnathiio joubfey SOnBhcofegitive Side t th@fid Eaneras

' tion systens into PN an provide bepefits. A
el e 2B e S e P R RS s e
befbfe setting aff ttgricalie frbinng ingman@nsees FEDNgest i on, may ask
their PND for a route which avoids the congestion. 25
PNDs may consist of a small box wi'th a screen; PNDs

Broayicalieradio sdpatts el hervegoktdingnd il Gk g‘:ustg)cﬁ}l@%ey ate also very
In order, to

typic Ye.CONf ai n GPS recei ver . )
accur ak’ 151 %/"ftlao‘%‘g?rewﬁ% Eﬁgﬁrﬁ’ SERett X PAVE P Pt R to 25 minutes or
mionts bisdr| dhelr alagred edePhiiiind erirhd) ForV Bfd £dx€ ' tHFARY FBBE AAON -contains

inkiabiSierat & Al 3 N 1D

The integration of some of these traffic information systems into PNDs can provide
benefits. A driver who checks their regulat ronte when setting.off, or after setting off,

and sees congestion, may ask their PND for a route which avoids the congestion.

PNDs may consist of a small box with a screen; PNDs may be installed ot cattied in a
vehicle. PNDs typically contain a GPS receiver in order to accurately locate the vehicle in
which it is installed and determine the vehicle’s orientation. The user interacts with the
PND to tell it the journey they wish to make. The device selects a ro‘ute for the journey.
The user may intetvene in, or guide the route selection process. The device provides
visual and audible instructions to show the user the vehicie’s current position and to

guide the user along a chosen route. User interaction with the device may be by a touch
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2ND to tell it the journey they wish to nmake. The

device selects a route for the journey. 30 The user

may intervene in, or guide the route selertion
wonRaERs®ye 1he devi ce provides visual and audig@h:r2006/004314

instructions to show the user the vehicle's current

position and to guide the user al ong a chosen route.

User ;i nteraction wt he devi ce be hy a touch
7 BB it Brstas oo BE SpBoteiiasiyn 5r B8 e
sadblenmetirodint ed renote control, by voice activation or

by any other suitable nethod. PNDs may contain a
comuni cati ons nodul e which allows themto. connect to
HNIBs Enay oBEACE cAmRMEcdRYs GAUMNLIGS] S104% | thEn 1th &onnect to the
.Bl uet oqt hort-range radi o communi cation systemto a _
ST A PR P EiFiec ePEPHE, Breibrth dhbrnes adio

chRbhRRRoRS skt td AMGLALNPRELERAIO AR gpg%sélgﬁa%léﬁt mobile

An i nternet” connection allows a PND to r e or
telenhrugiapd fisy thamerbiarhens tadhe intgneisAn nterpe| conpection ellpiws a

PNID 14 a8 SMthn i G s i
connunicgiion.aﬁ?%ﬁggﬁg%mdomnﬁggggpgh h%%%%§&§BOMQFandZ
Protpenl rrat ibsrretasd dfps gheagorerpuiisationr At BNPntray dowtlead road delay
FeinSeih Lt -0 . | af i gn

.rel ev_girlnq Gt%%%a eoxr oute. V%LOP Dt%%cgﬁjie#aﬂl l)%gﬁn%@ﬁaedn?wéa o
indermptispreglevagyto theapwtabl e conmputer, consisting of a
central processor unit (CPU); nenory for storing and
runni ng prograns and dat a;

A PND is genetally implemented as a small programmsable computer, c;msisting of: a

central processor unit (CPU); memory for storing and running programs and data;
petsistent memory for retaiﬁjng programs and data permanently; a display, and a set of
input and output systems. A modetn embedded CPU is significantly more powerful than
the CPU of a general purpose computer fromi 5 or 10 yeats ago, and can easily suppozt
ruaning a genetal purpose operating system such’ as some variant of Unix. Such systems
frequently run an implementation of the free Linux or Berkeley Software Distribution
(BSD) opetating systems. Persistent memory may be implemented as a hard disk ot as

some form of non-volatile RAM. In the casc of a PND the display may be the touch ‘
screen unit. PND input and output systems may include a touch screen, voice activation,

or remote control over Bluetooth,

Providers of PNDs and other embedded computing platforms provide development Lits

' to assist computer programmers in creating novel or extended applications for theit

platforms using standard software development procedutes. This serves to encourage
improvements to the .core application, and promotes an ecosystem of software

applications and extensions for the platform which may contrbute to its market success.
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15 persistent nenory for retaining prograns and data
permanently; a display, and a set of input and out put
systens. A nodem enbedded CPU is significantly nore
powerful than the CPU of a general purpose conputer
fromb5 or 10 years ago, and canh easily support
runni ng a general purpose operating system such as
SONRMURY BRUTIOR TWWERTIONEN systens frequently run an
I mplementation of the free Lirtux or Berkel ey
Software Di stribution 20 (BSD) operating systens.

Per si,st ent nmor be i | enented as a h di sk . )
RS TS mpdst TR MR nr Gt s P eq edageation device
ENRBI08 BikSIR 8Y a¥BYcP g rdiie sﬁﬁ%ﬁﬁﬁlo%%lr&ﬁaﬂmﬁﬂ bdap, BB her with one or

input and output systenms may include a touch screen, _
wore eynalls vath wdicating adnettiondonpholh aér oBlisetlomihe information

25 .Provi der f, PNDs and, ot her, embedded c ut i .
St S et e e BB RS Pledt RO RS SR % g the visual
PR8N RIhSracRriGé® ol ithg theRkigafio ¥EaBs e operable to show a menu
applications-for their platforns using standard _
eptionilirlengblge b 9perdatinrdsceduekide thphjogatier {reg g wute if the audio or
e -mr. : ' f [ ign, and
e U R R S g A e S
extensions for the platformwhich nay contribute to
its narket success. 30 .5 SUMWARY OF THE | NVENTI ON
ASBIAENG 1 Seepndi ppectaghéa PrspertHavptioaethers iy @Fvidad 2 system
+ K | .
R B EPE oA B LR SRR Kyoply audio or
vl ttafife iffemaniontocasl devide, ther eaviganiboldsvieadteelf being operable to

.ndicating a |ocation faor whi,ch audi p or vispal .
JIFhlY 08 4 AOPHALOBY WRPRFROS o JowbBIAPHEEREST With one or more

SARE @h gndiQuBEaNobaRk HORhRHALO Ok Vﬁhiﬁg%a%%c {d#8rmation exists on

visual information characterized in tha

aal isgaet oichevdapss ithe opdivaty wistd whowatiomdou thepspasific playback

t hat enables.a, user to include or exclude that

i hor Ve S?ﬁ%%f%ﬁ?%hte if the audio or visual traffic

information for that |ocation is played back on the

device. 10 According to a second aspect of the

Hecosding o riv Bitdi amwect plethe preseit doyaean.athsipsiseprovided a method of

@8&8&1 Shitfo a%’dvq&'tw& Srfc qhﬁ)‘fﬂng&&d (&r Sziv?gd ti%ﬁ dde?"c%r WY navigation
erver operabl e"t0 supply audio or vis T r & e

denfoer baiiig @peibles@i displayicmea stiven naugatuRingevéd en a road map,
itself being operable to display.on a screen a route

QgRTT Wit 8BS ObMoRe FeBeplR AR BYiCHtng 2 [fcpfenoiE YeHchsidio or visual

YR 0 SRR o o o v
infonohtiad aptactehecdmdhat ibtheviuslicadr vimfab tmafiic ieforfnation fe a location
ig %?esyie(fiib%czlglogyt%g %v{cg,q#hier(ﬁ:%gt S%O\%fs asr%iegu ggt\ll(imc teh'at enables a user to
mclude or exclude that location from a route, said method comprising the steps of: (a) a
proxy server obtaining or being provided with audio or visual traffic information from

one or more sources of that information; (b) the proxy server manipulating the

information for reproduction on the device.

An embodiment is a navigation device operable to display a route superimposed on a-

road map, together with one or more symbols each indicating a
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According to a third aspect of the present invention,
there is provided a nethod of 20 providing audi o or
visual traffic information to a navigation device,
the navigation device being oggrable to display on a
screen a route superinposed on a road map, together
Wi th one or nore synbols each indicating a | ocation
fosatiomhifeh watkch @udio wr swislal ttrefi€ i ioformboenredxists) exchSynbol - being
each synbgl bejng se| ectable to play back the audio
St s fi%da? OE Wahal GtBFTAEY- i n that i f tho
audio or visual traffic information for a | ocation 25
is played back on the device, the device shows a nenu
Npuiliomting aiptienabl@silsaamerting ®© exaipldembodexatuae dshiatlows: The

lgiglgag irlaﬁqq_ iﬁlfo%gasmé %ﬁ?&@’bgé?b g)fr i Bgr%ﬁge%%% 'ng’%gﬁ%ﬁ tégﬁeratcd by one or
RORVFARC Mt RarBbidl CorQive bdH s td @fih a PN iQEIMPddcPicd by end-users
fromone or nore sources of that information; (b) the

Phaony thetr wdprmegivinpavert B neptwprk. | Hfeovisaeli afficoinformation might be
RFOY P DyBnd Bt i s DAL PR YL Aviio e
Bydrhatiobenight b€l Ratalldeby or Pbtyinddagkmt headiddi@addast service or a

visual information. Non-limting, optiagnal details
tglevision adip ofessa bl gensrirsibirent ©biireda&omn |y §igh: sittheThe traffic

RfoHnHal FBﬁlﬁfJiéoC b{e Rk 'o?rb L B&rBllol 'wiiﬁ 1o‘éhtg&oidenﬁf§dng
I mages, for exanpl e generate y'one or nore fixe
datafThecea iddyalsackOimgig nha ahe irdsm{atiod .is ktorel; BNMRis specification, it
iitsel f) operated by. end-users sharing that ) .

313 BrElvdes Bfravaen feingplpet in fﬂ%ﬂwsmgpr g ¢ real time video feed

fr8th Of FBEA OParfard i G21AEN18LE Dr B¥mBle &QE&%E NG fhef E]:?i;m e transient

web site or froma tel'evision service. Audio traffic

sterhge timat s part wit et ndrmaljered@startodngsior obt ai ned from a

radi o broadcast service or a 10 tel evision audio

feed, or generated by.or_obtained froma web site. _

aneirhplahbhibtidNbO BRIV RR 0K gah $RaRBl N RRAERSts cludes a touch

otherwi se distributed with location identifying data. -

streen desplay o alye sraalols arephéreeach faree timghié be meiabbyrselested using a
tored: in thi ecifi.cation, it so_inhel.ud .

fRiefinies dhe Bthl® SPug & el Ableper 30 ' Cipme J B dedegmay also

ih€lalle (drme cvhakeeed Red oimed g&ﬁtﬁ}fnfd'n@hﬁ@%bﬁnﬁfétdgwb simply speak

prior local or renote storage (other than the ) )

a0y apEeREtgte quntef aResgeger teaiitiake playbackfoftthe andionen visual information

(g.[gg %@‘% teaflOGERS 'No%ﬁb gg?ﬁr?gg@em, ghd ?ﬂa&;l 11‘1&? (c)%%ﬁsit %&eiy of text

Ing to exan%le é nts’includes a
desdrigion dorshyl ayraphid driemsiishahs catferni ketheappéurhie @€ POT (point of

.enough 'to be_reliaply selected using a fingertip
1{*@?6@8 Smgolgyf%aﬂ%l%%ﬁﬁ& ipforraafiqn, e syabel may geaphically represents a

AmdfMind R GudRVireSic TRIrRbEh it may graphically represent a microphone. It
may be a thumbnail image -e.g. an actual thumbnail image of a video frame from a

traffic camera.

In a touch screen implementation, according to example embodiments when the user
touches the screen in the vicinity of a symbol for visual traffic information, the latest

image or sequence of images for the
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20 include (or be connected to) a voice recognition

engi ne, enabling a user to sinply speak an

appropriate control nessage to initiate playback of

the audio or visual informatign (e.g. "Show traffic

canera No. 3'). In any event, the synbol may consi st

solely of text description, or be a graphic or icon
1damomoclat¢ﬂ owith tthatt hﬁnbcplpﬁa@miﬁﬁsdoformdeﬁped miumbkr of seconds.

U P Hiy 357 ApiSPES ey e i QG 29, TR fahphdio trafi

fn%mﬁﬁgh Q;h& LAt hEdib '}Eﬁfrﬂﬁir'tﬂé‘ldcﬁtldlﬁpé’ss&&%@ 'vﬁéJ i!h)(t symbol is played
represent a m crophore, It may be a thumbnall inage.

bagkgAlsanwhen thglusehioublresithe scrrmgpemdhe gicuiiged d $3amrtm1 florovisual traffic

PRl 46T B dpess dPndns P ERaRr S arEbdrifedbY syl may be

&IBlﬂayb‘élafntlfB Ghd € RRSuAIRECISREQRED rbfint Rethe\ha) BY 100cRihg@he screen or
synbol for visual traffic information, the latest

VLSHRE ROTIES Otbmﬁ@é Igkewirageleent (e usdrdoudhss g wheen in the vicinity of a
I%E:] IGQI taﬁic% {hgérggéfnggo{hg lgte?tl 31@1(?}(%)1{ %trhtge lljoscatlon associated

\tvﬁhl a:}kwswhh@l iS @820 batk uhEl the GkéH Ihiynu@.ﬂy @hsysEb @b rdteh to the map by

audlo traffic information, the |atest audio report

toBshinghe Seresn PiHFIRG IFRs AbekCofeh t hat synbol s

pl ayed back. Al so, when the user touches the screen

in the vicinity of a synbol for visual traffic 5

Dthompeém enatidnhepetidic esyitionalbgetufes actédréink 06 atdnple embodiments are:

associated with that synbol nay be displayed until

the user manually chooses to return to the nap by

touchimg Lo $I-EM AarliS BT Vrheio&ABh rlQipla ed back on the

Li kew se, when the user touches the screen in g

Vi ci rdqvgceothmds&yn@(shOW@ra mmdumntlloaftﬂmt: enaifler Iiai g, to include or

thte hI ‘%tﬁ t @ﬁgolé’%ﬂfrng @r%fr:ngii,fgo&t%%gh tcl:a?qr.}aég f}ﬁ%é:el otr el](leOI'e‘ generally,

- manualably pfyBRKest hikdib elrWided ﬁaitﬁaemmaaw &1% YdCRiApanied with

the screen or using sone other contro

i npl eneistcatculstion p@@pnfp, suclops p dugpn ﬁfsb@tleti daclade oy muﬁg and another
to e di I n .au Vi, sua

1 Aok ETRZHERE 5 Spue ORRAPHE oy Qb AEiong buton then

t he Xaudeuhe eputé halodbiios elghie @ypiedly ﬂﬁhit@noﬁ gt PND itself) to
enabl es t he user to i ncl ude or exclude that | ocation

fr omealonlsir @, ramie et 4p¢S Pagathsr iaffivagememr (omincation  otherwise
gener, @f’el‘éﬁcecfﬁlcﬁepér B%f&nﬂ&ﬂ&ﬂd{ Qo \ﬁléﬂ%@& batfibd Feads to a route
i nformati on can e acconp C? ﬁ
calc&km@uahmhﬁmnhmgwoaudmnqsﬁamhmbmﬁﬁalabelIed

"incl inro a her button | abell ed
exc|t€f‘d§e‘fl%w ?Q%‘ T i &eqUeReq eididieilimages Aleng the route

but t gRypf heg: 81002&@&1%@5105% §hd &H&@ v%?klncﬂé!ll?éshﬁglr}ahg@ér' doMthand. The

(typically running on tRe PND i'tsel f) to calcul at
r out emtagﬁatmrgolesdlppigyed ingh¢ safid oxder;asrrthc garfieras Iabmgtth@mute each is

CoucHRGSERECE RB BT oh SRdahE b melib sty dislay the nex

cal Clﬂn@ﬁeﬁd‘rdi:rhﬁ{e %P cBBicilah 8t toP@mbélaHé 88queABR e sbfince of images
devi ce can be conflgured to display a sequence of the

i magd®nn| Beessie  cDeTas zmafr@iﬁ@ abs eptedﬁatednewd:s ta¢ omgp display
t he nJ S a. Jser co
i maggﬁ)lﬁtl htlr&% g%}q)%? amm H:% € cameta Wil 1Qh Er‘i uced the image it is

cane ma@;tab aﬁglatthhes wqhenceeaﬁ hndledecospArdad Hak céhtrols to allow the
short tinme or until the user nmanually selects to

di splasF 1 Hexihbmoysrigghe imaasmbih e mostifmsewingse theg.
e S ddfe SRt ERE S %2‘3‘5@2&?1%% éﬁ?ﬂﬁgﬁm ik ?%f aslide show to

map di spl ay
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30hi ghl i ghting the synbol pertaining to the canera
whi ch produced the inmage it is about to display. The
sequence can include forward and back controls to

vith boaodBR user to flexibly nove to the imggg

ffﬁ%ﬁrﬁwo&u
are nost interesting to then1 the device may t

advant age of the order of ifages required for a slide
show{lo 7d ovvnlo thelrraogﬁgfromthe network in
expect TTRS the gty Fierleradst, mipimiping the

uses My%eﬂialdsubwfoﬂehﬂ bkl Sk ﬂrﬂ&ﬁﬁg& EpBPLAKAG R The

screen. The_ expected first inmage of slide show nay

be doRPEHLEE Mesen aﬁléefh@aﬁwéles!ewémdedrm@w (and also
e aubddduomt _@em&eepan? sfeclt Ghes &aq%g%é,ut@h&%t_f?séfe%&d, 80

been sel ected, so that re is no
bef ort@attheeisinp delagaiallbefots the shidesew heging, grhpxeq dresquested.

audi 9,04 &I&H@&M&H‘dé&?% f%'ﬂ%tfbroﬂfaﬁg&c Ipi:)mned route; e.g.

| ocations on ['lanne as ar

t hos ¢he eamerag gt %@m@rﬁhswctahdm i pannetiontutrelt@natives to
al terpatives to that route. audio or visual traffic

i nformation can be used before or independently of

sef e@tldln gorawmahttefﬁc infdi@atige caohy ueddObdere t@ Mndepndently of

canerg H%elspl ays wthin an area that is of

|ntere before sel ecting or requesting a
r otit ghe oger mylchedasy tb Wﬁkﬁqoedaﬁl-;emﬂ:age QspBR| Wigtih BY a8ea that is of

‘rout e. e%?l evr be requested to show a s]ide

show " Slerriog L iFRCnE O et PO ingiopapdsasly of
of caﬂaﬁmgahﬂman area the order of display of the

canmera inmpges i s selected by the device; the device
sol otes U YR d mapesids i spvor difke skosref 4l the gemaloypatfic

SCangiffghatibefaheacidadkePhayhig the canera imges in
the sane se ncnce order as the sequence O canera

di ‘st thscdetrqt slisplay of tlae pataers imagesris stlestedtiydhe dt:me, the device
CaneEedects B Corfidr AP &ibfayC 8RO RRAL fidbes 1) 1 &,
current. location is dlygpl aeed first, and t ar?e%tga and

i mag PG bR ctBamass R tthe same pegpaneh erdaser the sequence of
CUT T &fkerd AEBhICD Reoks cifdl e@e&%& Bdtioh e %%&Q& @%%m the

automatic in that each camera inmage 1S s
f ew FErsEhEFIBeicothe Yrcmahnigeation tshdispiaped fitstygd ;tho ramera

t he ﬂa%gﬁoﬁmaﬁm%ﬂﬁéyﬁgﬁ%é &ersfhﬁ&miocmn@n% ﬁzavn}llﬁst.

touch fhe screen, or |Issué sone other co
r 8quids slidershow {satomatio indthatriach/cative imepetis showg dor 4 fe® seconds

devi ty | |s | ay. vi.deo
cl1 oy Sk e S, 050 Wl SO Bl opiha B e
nov i thy wsdrrmousg kovch éhe smeenaonisea sbae @Hﬁﬂvﬂoﬂmﬁﬁﬁ tedi @equest the
canesg,geme asglaecthedexwa a camera synbol on a map.

* the device can support the download and display of video clips from the internet. '

* avideo clip of traffic moving through the camera atea is shown when the camera
s selected via a camera symbol on a map.

* a sedes of video clips are shown, one clip pet camera, when a slide show of the
Cameras on 2 route Ot in an atea is requested.

* the traffic information Whlch is d15p1ayed is displayed togethet Wlﬂl a symbol
which indicates the trafﬁc direction corresponding to the direction in which the
uset wishes to travel This applies to both visual as well as audic traffic
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a series of video clips are shown, one clip per
canera, when a slide show of the caneras on a route
or in an area is requested. the traffic information
which is displayed is displaygd together with a
synbol which indicates the traffic direction
corresponding to the direction in which the uses

Wi shemfbmndtioavel . This applies to both visual as well
as audio traffic. 8 information. the s¥nbol which is
di spl Higedymbplr whichs Bnfispliyeg riasterecsenst thyi preaencer gf piigual traffic
i nfor i t I [on k:S.1di t t j -
fur e e of % BGRON T, dSpal oL RR: P (ifhr tfbols which
di r ectndonag foir sslath vieafidg directfons vstiplotafifie iattambfdr é& available for
for SHQ. | pcati on. Anot her approach is for an arrow

to bet E%Q¢FWposed over, the actual |anes that form

part  &hothBealpRPdct is FlH & MRy S BL khRriBHoS&T Bver, the actual lanes that
recogni tion software able to determ ne the edges of

t he rtvam partl of dherooyst; s alayercquie palterp ereod gnatmora seitware able to

so that it., i,s shown.j,n the correct ,orientatign and -

per sperrihe 1% SR IEPAT ST KPP ot SHndhs Sigd St an amow so
sur f ag@t it AR GhdVe intikD QeHrb® Riricifatibh 8nd PMSHUCtOB ad fhoBgh forming part
proxy server operable to supply audio or visua

t r af f plcthe pfadispefe¢eon to a navi gation device, the
navi gati on device itself being

Another embodiment of the invention is a Proxy server ":operable to supply audio or
visual traffic information to a navigation device, the navigation device itself being
operable to display a route superimposed on a road map together with one or more
symbols each indicating a location for which audio or visual traffic information exists on
the server, each symbol being selectable to play back the audio or visual information, the
server adapting the audio or visual information for the specific playback requirements of

the navigation device.

The proxy server according to example embodiments is supplied with (or requests) data

from audio or visual traffic information sources; it can act as middleware, in effect

- taking in data feeds for audio and wvisual traffic information and adapting that

information to conform to a standard, or extracting data from that incoming information
and re-packaging that data in a standard format suitable to bandwidth efficient broadcast
or transmission to PNDs.
Other optional features of the proxy server according to example embodiments include
the following:
e the proxy server converts the images to a format which can be read by PNDs.
+ the proxy server scales or clips the image to the PND form factor.
* the proxy server compresses the image to the minimum detail levél visible on the
PND screen.
* the proxy server reduces the frame rate of the video to a minimum éonsistent with
keeping the video viewable on the device; the frame rate may be as low as

5 frames per second.
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15

operable to display a route superinposed on a road

map together with one or nore 15 synbols each

indicating a | ocation for which audio or visua

traffic information exists ondghe server, each synbo

bei ng selectable to play back the audi o or visua

i nformati on, the server adapting the audio or visua

i nfeor rilt ponxyf @rver heacsfreché ir@uhhﬂysldd@ck usiaguinr £ rRheodddg standard
t he na devi c The serv r..accordi ng

to ex%%étl\éﬁﬂ% iRergs 9 glekfﬂlagﬁf TSI EHC tsude? Ytrest s)

data fHoGmaHnfr @hn YdI&H ﬁlafﬁcr RpbiLerb A R FRhQNor from broadcasts.
sour ces; |t can act as m ddl eware, 1 n effect’ taking

i n *daths freedsecifver caudiose ﬂwdtrwfﬁsuapmtsr &f fndio streams indexed by the
|nforq3t|on and adapting that information to conform

to a SFANHEMEPE84 Bxtracting data fromthat inconmi ng

i nfeor Reh QMusaNGI the UPACK BBk Hi0a tdaabst AAL Batbs répopit FMHREEions which
format suitable to bandwi dth efficient broadcast 25 .

or t riatessack icogeossrphipt arcardfdntesist to diel dfieat of Eemostations in the
t he p%&)ﬁ?&ﬁ%?ﬁrg}é %{ea "ilhr&ééhdl ?lﬁ:httge gnvgfpls %eem%gﬁjte&r% tﬁe El?]vme can be

i ncl ude oW n F OXYy server conver
i aneﬁfaﬁsﬁJme(Tt@rtﬁaﬂeMzﬁiﬂ;ﬂ@fbdbﬁckbﬁld by PNDs. the
proxy server scales or clips the inmage to the PND
formfactor. 30 the proxy server conpresses the inmge

[ [
ARb B bR (0% Bl ol P Pr WRGal Bt jpformarion t0 o
tavigation eevice the ravigatiom dmrtszl‘t&ai:rgkﬁpemlﬂdﬂtd(ﬁepﬂaﬁg riiite superimposed
vi deo vi ewabl e on the device; htg)frame rate may be .
U2 PR Bap.gogqiiiratitthape SemgHSYmEls FENIRdicyingt {aation for which

[

f?%fﬁ%iﬁaﬁ% Srcaﬁﬁi gﬁ&ﬂ}ﬁloﬁ elsigs%o gg&gp@n?&t a5 %Mg%@fé@%b!%% play back the
supreysedl uifdemtoal the method comprising the steps of (a) a Proxy server

obtaining or being provided with audio or visual traffic information from one or more
sources of that information; and (b) the proxy server manipulating the information for

reproduction on the device.
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the proxy server can select traffic reports fromthe
internet, or from broadcasts. the proxy server can
store the traffic reports as audi o streans i ndexed by
wbhe7RSHedd | On coverage area. when a user of pchfRB2006/004314
devi ce makes a request, the |atest reports from
stations which intersect thH)geographicaI area of
interest to die driver, or fromstations in the
geogr aphi cal area through which the driver is being
routed by the device, can be transmtted to the

Eﬁg&%&ﬁgsﬁgﬁgtﬁy qaggﬁ%ESy it. 10 Anot her enbodi nent

lgr [ BAWEYGS: visual traffic
information to a navigation device, the navigation
devi ce being operable to display a route superinposed
Flgprg 1ima BNBRsstecn Si6W: Prereniing hmep &hish shereths whmsestt docatiany the
dedtielhigat &ﬂ@ﬂh@aﬂﬁa%étg Eog_iﬁns Wh L AROL0: Q8 WYI:h%éé@Lct to the road
traffic information exists, each synbol being
nel@iodlet abl e to play back the 15 audi o or visua

n [ IS e St. of : (a) ..
e B e R, TRl S o RS P oty o
Fgpredi. suyal traffic informati on fromone or nore

t_infor Lon. an b) .t nr server, .
F

%ﬁ# gﬁ‘f%?ﬁnﬂg {he Vl{éﬁvf %f;@r?u%%cl Sl aors %e%ﬁmogbﬁgﬁ?%ﬁg%n@ﬁ% 2m
Fgexeilce. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS 5 :

Eigu l.is a.P reen_.vi.ew, presenting a na ich .
Pl Bl T S e e B N ot b Wach
capyprgaxit andzemple of theaventidn.t wo traffic canmeras with

respect to the road network Figure 2 is a PND screen

view of traffic camera i mage data obtai ned from

canera 1 in Figure 1. 10 Figure 3 is a PND screen

viewof traffic canera i nage data obtai ned from canera

2 in Figure 1. Figure 4 is an inmage of a PND device

which is an exanple of the invention and which is

carrying out an exanple of the invention. 15



10

15

20

25

30

WO 20071057696PCT/ GB2006/ 004314 11 DETAI LED
DESCRI PTION Wth a conplex PND system it is
beneficial to give the uses clear and sinple

wbBhfsRb4 on which validates the advice gi Vel}&)bﬁzb‘%mmsu
. personal navigation device. A nmechanismis

descri bed whi ch enhances PNBs with still i rmges,

' ' vant to traffic conditions in the
#@gﬂ}‘@w and on the route of any journey
they propose to nmake in order that the driver ran be
vpresent d w_t-h and revi ew audi o and/or_ visual (A/YV)

FOPNP ersitids bereiridite siethe mesy clegraad smplednfosmation
WRBCFLORE Hhervial | tg@f&@ b Be ‘é@ésbﬁﬂ%hﬁéhﬁgﬁ JeQUJ A mechanism is

selectlon u3|ng s i mages, video and audio. This

dptegbdiukich cphrres NP vith el impgeardao) @sapeqeleméo traffic
ch@fitidel €0 WRSHiciRity &f £ MR-A184 LIRE iécﬁng L{]%gq deVI e they Rjopose to

confidence in the advice offere
ke (o progf that e feives sar bel pedisened mthsmdlreaw winbie atdyer visual

chanism a
CEPY) SR ACSUER § oBENALLY, 7R ERIAN SN LSy e
vilidgtiomsof gontej qqlggtp@n@ewgtshyt indges mideccutl epdihe Thim profvigles a much
I r to see t f| condltl
S5O0 BOLIEL LB e 70F DL AR 0 e
corfidemmtin itheyaivick @fifered Hy N d&lﬁlceb'éheﬂﬁﬁdﬁ@t&lﬂb& eatsaakd @3ien it is

ALV data such as i es, Vvideo or sound,
%Ié%%etﬁec%ﬁ?un a&ﬁ‘%‘“‘an% 78S %%me%% PP ImieriF A/V
mlfmmretteutmgaﬁ)l pirsible  dhiteq Chd gﬁdépemmﬂt@eoffﬁﬁ&oaﬁt Welkay for

id stens. O_.the D can be regi stered vvlth
Gmgle er‘lzg%‘é‘%\?uw ShiTehc ﬁf&ﬁwm/gﬂaa% goad.g

Inan nnpl&mentxatlon of the present invention, a PND can be enhanced to request or be
sent .A/V data such as imnages, video or sound, from a communications’ network, for
example from an internet location or ditectly from the GPRS netwotk providers
systems. Or the PND can be registered with a netwotk setvice which pushes A/V data to
it. The PND can then present images and video on screen and audio over loudspeakers
when tequested by the control system of the PND. Where such A/V data consists of
traffic camera images, the PND can provide an interface to allow the search, selection
and display of images from traffic cameras on or near to a route, or in a specified
geographical atea. The traffic cameras used in this invention may be those cametas
associated with 2 planned route or with alternatives to that route. Image data may also be
that recorded using a camera on a mobile phone; such data may be-collected by 2 PND,
then transmitted to a network for use as camera information which relates to traffic.
Image data may be that recorded by a television service. Whete the A/V data is audio,
the PND can provide mechanisms to allow the selection and playback of audio streams.
This may consist of recent traffic reports from local radio stations located in the
geographical areas of intetest, or audio obtained from a television setvice, of any other
usefal audio information uploaded to the PND, or of audio synthesised ﬁtom other

information, such as from web page information, in order to present it most conveniently
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20 it. The 2ND can then present inmages and vi deo on
screen and audi o over | oudspeakers when requested by
the control system of the PND. Where such A/V data

wb9RFjoSisds Of traffic camera imges, the PND G@ftyGe2006/004314
provide an interface to allow the search, selection

and di spl ay of |rmges fromtFaffic cameras on or near _
rou a. spe |f| e geo aphi cal area. The
t %%F%Oé%ﬁ@&i% Agdece ﬁ‘ ﬁﬁ YpPlisdyogsthet wigh docation
CREBE A SudDasApHOs bsdramatel Ed&has ﬁh&ﬂ@%’d ToRBERIe Ok hil Id'@nufy the
Iternatives to that route. |nage data_ my al so

& {0 Eihr Bedrioapsipnatelipselor BpcR fibithis mivobe proglﬂleﬁ with
&adiRa qﬂca@ﬁ 52 1sh@Cis08e B e@of M WhiR Sk n@a&%&ksfg]ﬁurngg%tsg%h as

a network for use as canera information

ey be represpried binmaepnpiat eariegfoberamplst recorded by a

tel evision. service. Wiere the A/V data is audio, the
2ND can provide nerhsnisns to allow the selection and
Tty Getodea BhagaRitsentstioreans. 30 This may consi st of
recent traffic reports fromlocal radio stations

| ocated in the geographical areas of interest, or

Teaffie ouobtigagredad bomlatet dbalowaicod fioer th desrmafanddisplay on the

Pﬁﬂg %ﬁ Al (Lﬂ;,l nsyndl OS: 2f Orﬁ?gma:%qlﬁpgo?%jee 1%1% Bpéamem "Images
relevant to a chosen route, when 2 route has been selected the device will display the
route supetimposed on z road map, with symbols indicating the location of traffic
cameras additionally superimposed. The symbols will be large enough to be reliably .
selected using a fingertip: such symbols will be at least 0.3 ¢cm by 0.3 cm in area. The
symbol telating to visual traffic data may tesemble a camera. The symbol relating to audio
traffic data may resemble a speaker or a mictopbone. An arrow or other direction
indicating symbol near to each traffic camera symbol may be included; this points in the
approfdmate ditection in which the traffic camera is pointing, to help the user to
undetstand on which patt of the camera image to look for the traffic which is travelling
in the same direction as the user’s possible route. Alternatively, the traffic camera symbol
may be otiented so that the direction in which the traffic camera symbol is pointing is
approﬂ@tdy the same as th;e direction in which the traffic camers is pointing, The PND
can be configured so that when the user touches the screen in the vicinity of a camera
syz:ﬁbo], the latest image from the indicated camera is displayed for a defined numbet of
seconds. The display then returns to the map. The device can altetnatively be configured
so that when the user touches the screen in the vicinity of 2 camera symbol, the latest
image from the indicated camera is displayed until the user manuallyl chooses to return to
the map by touching the screen or using some other control.

Whete traffic camera iméges fot opposite directions from approximately the same place
on a route ate available, the default may be for the PND to display the camera image
from the camera which is pointing in approximately the same direction as the direction

along the route in which the user wishes to travel. Howevet, this may not always be
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i nformati on, such as fromweb page information, in

order to present it nost conveniently WO
20071057696PCT1GB20061004314 12 to the user of the
wBNBYy 7oAy Pl ece of A/V data may be supplied tggatighshenossie
with location identifiers, such as spatial

coordi nates such as latit udb3 and | ongi tude, which
%}E&E’a?‘% t he t{glace to which the jnformation rel ates.

PE° QA1THE TV SRRy T PRtORA Fredking (o Erffie cepe cost

thstlb@ett ta@nsl AR HeRNHAS oAl %ngltfamzt dafifird B PG o D%

camerg IS painti ngﬁ) such_as may be represent ed

lestipm s uaple Apmmobe reaterpledo mrluéqa # praittheampprirage only for
R @s@plicilal BResThalhil @@@%&almgﬁﬁn %n%%hé akEGh ﬁ%%l is

for . downl oad fromthe intenaet, lay on't
OPREFiE &P é‘@rﬁou?erfi"&‘i‘?ﬂ?n@ewbld# theaper. Wlﬁlms texangl B a fiser wishe to

cgécﬁﬁh@-yv‘aﬁble%h Srato t.h%%’rﬁl{é%l& tgev eag g:%%%ﬁqihrtg%gv%éw the

when a route
cinep irasges fos bethpassibly pierﬁqmps)éem aqrarla;uland@cnaqn T whik hase two
of tr f| C_caner.

at.
S POLR ARt D5k R B0l 3hL b R
exchompty inoutsefor ekanagild, ythe etee circ theteby Rigwathé | mg&a titafie for each

€.:a st 0.3 cmb
re%? iégvérﬁaeﬁ’% 50% FE Fe %t#@%ﬂt MY §P38¥>r %%ﬂﬂﬁgd%usﬁnbd or
wnaycanebemlaed\ v&dmhieunémataéheh&yﬁtxhk diredtiah ish@wil @ pb:Bmately
res eaker .qr .a m craophone.
Pﬁxin%g]; G “%? b o g“i ‘i°otﬁ Firgstion, i Vs hirtee Highes tq gavel
Felaahmph&ﬁ:fﬂpmmawya:eaxyémlshcﬁmy phellel Aifdctiste d dobhiafow may be
1k{églntsowlﬂrjglo t%Eroxumte direction in which the
PO 48.0RRYSH® dEeEB 0t i ng, to help the user to 7
understand on which part of the camera image to | ook
%e 1\qc.ll?wetraf c whic s travelling 20 in the sane
ire

Bt a% K8 fis Homh S8 151 koG it @, given camera image is

apphdainaety peley o thid@sdrrafik) & ICRANRE Air@WID Y pr8BNaRE opposite to
thorienteds tht t.he dlrectlonln which the tr fP
& aET 2 " LWerh eHER i W Feemesposr exrirat dbge t"ﬁ%l yarmsmon

coa.sdnﬁdae Uhé BN BNibientoWichbietBe al-LBbA iof npanRs
{g‘ ing. The PNDecgn be gonfl guredogg&t hatéb e thﬁgomt

eire e Sdogitd: Therwes betveemibessitep direqiops may bormbrhted in
ﬁﬁ&ﬂmbf wafsCasl il $2 loblibRIR ddeQL S d-DeHC RS gs &a‘%aﬁg&ct Thoit

di spl.ayed for_a defined nunmber O 25 seco

Vea‘i"%*pfﬂé}h% e dsestigen e the pline efatbe e Thevingle beeween the two
didbicRE RAtteN Givén BF ROBELAUEGSSG hD %atl}%ﬂcai t(%l_r S& product

touches the screen in the vicinit

betyrep she ot veetony 1 e gogls ﬁdmstﬂm Pndipeed, eh:b c}mwardcﬁon

- colbe BY Efboiibldrdifly YRS IPBUALY S009 85 L EhUEA spon

he map touc e screen of using
é’éﬁF?SoT—he cgoey\isection caf be bk@mmeappmaga&lyf c@fpoame ghd ®er’s

r el rre pI
rofib 1Rk BR 1 LA RS b G B b e ik et
the @sefi Weawnﬂhgagc dnmz_\regrelsqnm@h bf ra)@lérhesyﬁﬁﬁ‘.e ra gﬁ‘a&it&hkﬂv& of
the sa direction a

soffidl olﬂg:ﬁ{ﬂg bg ﬁgcdﬁaﬁ edﬁ'sg an atrowy of the camerg g:ézi.ge\ﬁui R g:etnaap ,

I rect
whiighgy/gla. com\zésr varitlli mgmybd’tbstpla@éd/ﬁg& bi@g that obtained using an

inverse trigonometric function and 2 vector mathematical calculation.,
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WD 2007/ 057696PCT/ G832006/ 004314 13 avail abl e, as one

of the two caneras nmay not be working, or traffic

camera cost installation reasons nmay nean that only
woR7hERbf 1 C camera is present at a particul q;CT/GB20061004314

| ocation, for exanple. It ma be preferable t

i ncl ude an arr0W|n t he nmapl4 mage only for the

,Igllxgj es '%Vﬁ\{;' ch the canera is_pointing
§‘§5 T A SGIERSH B frargpnireiR SuGeaise cameras
pdm&@ﬁilaﬁzﬁg it :uﬁtk: Ghheh h?;h uete toMoSBBS a i LEAMEAd. Th xf.hxs%stance,

user shes .t o, check e avail abl: e camera |na3]m dat a

%) SP3B°t AP SHGHIClFTaf 1femers ér dinrigyedi Bie imeas avd Epicallialisplayed in

16RO Ry, B GRS if akplBRl rfojpé)&cdrphﬁe di L8 HhORS, Inﬁﬂmlﬁs lects to
tlcul ar dlrectlon In this case, two arrows ea%

dE hithh Gertncso dpage et @ canesh shaysequerse. Thoweauencet ey be

ifTBRatddBEith &@ﬁf&ah&ﬁiohwmsg %5%\%11@11& WeMsyinBb1 ertaining to

- exanpl e, the user can the e~ canera imag
Fopredae die lwenglambautno idisplan gs il squdsebly an arrow
Bl heTnfRAARLR. LARAS, 39 i R RNAL |t 3 IRk bnd Rflinctuce
fCEWP-fécﬂlﬂddﬁds Freels to i@p\p rtbfx s tte ln;ovp ﬂe:a]blt— @b tHeOin@ges which are
ma,paqjﬁtggggﬁ%ttglﬂy LeOPposite to the direction in which the
user W sftes to travel. For exanple, an up arrow may
be used to show a parallel direction; a dovvn arrow
&k Qs dlrectlo

rrust pertor rﬁ 3 %%f%eu? p(%gsn tgsgn“ﬁ??o’fﬁﬂ‘f“* afo’é H‘" show to

deseniendatht irpages ftsrnab@nedmbfmneixyec&ar&lpla flordeg tﬁlhﬁ:]ilﬁé?ﬂne delay
r of i irecti,o pr oxl mat opposi te
top ¥ b bﬁféfeerﬁsbuﬁ Sﬁpﬁg tisppge oyl O ooty : Yiphgipd Byt mage
ofraesilée vlmdv ah;ob\@downlédded inSm POALY b QuCPRNMIENRIES8d, shBat there
e.to, C ate the direction of the uses

i F%u %’ Fare by %&W@ Yig fdsiegresteils | ocat ed.
The angl e between these two directions may be
aIc ated'alr%a er .of vva;i as, W || be obvious to
one SRk mkis %ﬁ%"wa qcation is phEed ek on the device, the

deviee ks £ Qlent Bﬁu&d/\ﬂxadhﬁaﬁléts N Sset B InkBdPLABE AL Mqocaﬁcm
The angl e between the two directions is then

ﬂcﬁFgé "By the inverse cosine of the mathemati-cal
vector dot product between the two unit vectors. |[f
Di n?e%n le is less than 90 degrees, the canera
o el aﬂﬂ”&%ﬁﬂb‘ef“fe&ken to be approxi mately
parallel to the user's route. If the angle is greater
than 90 degrees, the.canmera direction can be taken to

The @sof JpAToSRP RSt TR [MFvopmo L itnage displiye wstb@rmsmaomtes of fteidseto
theakhl Qit@er'b%fo@é(e@féuu% c@Qeqqtgs%hg E Soutd, 3¢ e:&x?af ﬂ:@ %cn&- N2 sbelecung a

uncl ear wth respect e user
rotte Jjos dstrperit bylﬂacrqeepgmbrmdb theAaigc ecaxtae thayeaaeluseoﬁac device -

to §&@J€w}h§1e' &ﬂzteiag r&nctgé‘l:l Qu@ﬁ:eﬂ%g% er se ao:ﬁﬁ%glwrg gb?sra%h%\grs 110

canera | nage an

problams, fhsodrsiey mightitabreed anghey; wah mtﬁmﬁpnlslag@daeaﬁgice to find 2

i si.n an i nverse, t ric
ey i N .
xeqze@%sﬁe%ﬂ%me&owa&m if their usual toute is still the best.

Whete the cameta jimages ate related to an atea, the device will display the road map of

the selected geographical area, with camera symbols superimposed, as well as possibly

artows showing the approximate direction in which each camera is pointing. The user



- 10

15

20

25

30

The PND can be configured to display a sequence of
the i mages from successive caneras positioned al ong
the route, when requested to do so by a user conmmand.
wbRed ket NSt ance, an image from each rel evaleG@dRicdoss1a
is displayed. The inmages are typically displayed in
route order, and each is digblayed_for a short tine
se]ects to 5 display the

or untjil the user nual |y

HBL CE%?%ﬁﬁﬁﬁg&er%W Bl daweiord pedisplegfenatest immpgs from that
aegdence may be interleaved wth the aforenenti oned

map di splay highlighting the Synbol pertaining to the
camera whi ch produced the inage it is about to

"The YR¥i€/can 33 :¥RbiteB® SROP 3 SRl %hER of bl AW SR iR %n LRE An order
approximate direction in which the canera is

B EplEN 71g, bearlecterbby toadpintelor srarccanihgiae ke onitdiplaging the
ithfbe bRBWhE REmUS SloskR HYE ugelr’g Xk ﬂ)gaugg%réw thereafter in
h 0 he nay

whi ch are 10 nost interesting to them
distgRee aquense.anith dlie findesragey lof Thisagids shewuwhn bel chotenao be

Shindé: shoyd v ggg-gﬁ | S.fram:the network. in
expect ed di sogvl%y or der, gﬁ‘%rm ?I ng ¢ éthqﬁéll%?/vetoél?ﬁgefnﬂ"t’
oftrapudh . dpuchathe sdseen, othissué berst othemgenthsddiceplayetic davice to

- xpected first imge 15 of a slide show
BEEFREmahiied

aded i medi ately a route has been
selected, so that there is no delay at all before the

| i show. begi. ns en jt. is requested, .. Wen_ )

Wiich e BIPU DRI OE o el iRt flerifop el sosons
ijchjmdsdaﬁdie gﬂﬁg-‘fﬁlrtﬁcaﬂ&ﬁd Gﬁntefdﬁﬁtodzﬁyﬁsfég éﬁ Bems xcﬁ;télmcgvkér by the

option.that enabpl e e user. tq_incluyde or exclude
dfv%gtcaflé’g g??sé?fg'?gt‘)f %‘ﬁﬁvﬁe F‘Effﬁl‘évegbf‘ ydy of -Camera

I mages in an Area The user may choose to view canera

| e displays_within an area that is of interest to
ﬂzggg"ﬁ‘:érﬁaﬂ ett{?aﬁg%eﬂp & Bseergtls PhgPErionewies Pillgotodistract: the
diivebté @terffon Sfbth B Yafk n?ye@ﬁm SRihatr PdhicheIFRE ihRBCR if rules are

a driver commonly travels the

dr ut e. Forthl.n ance if ¢ _ 1S ] .
f‘sﬁ%%t% Siviach eﬁi@% trgsfongisalnnged qermicdy disphe sirsapriatreimages in
seqadIes, Ae Divef Al nBﬁBHiﬁteQﬁ;i‘it@J By @k PRITY Sl E&EE]_ g%es}fi’ff when it is

%f\?eri%this shows no probl ens, the driver n ' _
Saffy Bet & dR PHETY: hsy efice RsuPoniskighigandsand dyteraetiqnowhile the
ekl Ebrribins Qe Gnd GoYcWBABIE if DEnF AREERhEM: W, & impl
conge’s,t-ison m_ght t?}se dri ver f}gel thg negd toq‘%)(l)é or implics
. thpicthe deiver sharld gk allnsy theis atentioptto derdigpeed by anldt-ehirendevice
sukhk af DBND. YSHAlmbRUL 8hd BKSE i/ r ;
canmera i mages aFe‘ rel at ed {tﬂg 12%2‘?&;2?}3{@?2&3@@%%@% jlnlﬂm
UHiisipperfectiniegal éud passpnast tordpetateed BdDentegebglyaphi cal
area, wWith camera synbol s superinposed, as well as
possi bly arrows showi ng the approximate direction in
Doyipless! and Spmpaersion i s poi nting.. The user

In current implementations of mobile communications networks, communications costs
and delays can be significant when transmiitting data of the size of images. In addition,
different camera images may be made available in different sizes, scales and image
formats. These problems can be mitigated by ditecting image requests through a proxy
server which is attached to the fixed internet. Tn this arrangement, when the PND

fequites 4 camera image at 4 particular location, or a number of images in an area, it
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WD 2007/ 057696PCT1GB20061004314 15 can sel ect the

canera, and the device will downl oad and display the

| atest i mage fromthat canera. The device can be
wbofiiRsisefl to show a slide show of all the cq;tqy(%ﬁﬁﬁmoﬁm

an area. An order 5 of display can be selected by the

devi ce, for instance scannlﬁa the area and dlsplaylng

the j,mage fr t he canera, cl osest tp the user’

ik B I Ry SEPE ThCPORCR st et et odees from

theif] ranivae , oriptnbihlcitidng, Usdh 5 éived VBYm | @Grbmelf NjusckB! b€ the fixed

.show can be chosen to be automatic . i.e. to-show each

RISk D PEGR SPOF: e SRPAedathiiem tp derely 87 HRm idicher video

b26atkcastsOA TR, the Brox} QU nlal Cecsivd 8RN senlo it éﬂﬁexﬁﬁ Wurces,
ot her connand to request the device to 10

Speheas g PTG Dasisypish 2 lgeety bef b Wyt o Vehepithase rsmgm%m inews to
bt ITBE Bty LERQIHS dok OBl BYbSI 87 Blmd AHiB 4 8L %e%? $y the

mhlch intersect the geographi Cal area of Interes

Y sgadesrot clins thesimpge toghe B Chfpen fasyott #vd cdupieses thedmagedo the
rhib@Reidetnag el aslf,l@ %nqge/mﬁ é%q? 3y Peva%% geigy ?VL}ch Fess than

The devi ce can be configure 0 use
tespeivieme tewh lor viibl ondhe NEY saen. Ith%edmayl be 'sgpplied in black

o84 WERL a08 b0 BBl Ge PRERALERDaRfblShEn Y BOb G a0e An

For i nstance es ar ef'1 ne

itngge puecosred iﬂdbislvgaya:mduwe}bglm Woade%m @N?p@feﬁ BPRAtE 1 or 2
: [ need, not. be
AR ot DR e AP R BRI when 11

is 20 safe to do so. In thls way, the device can

T%&&Mbgn gg.ag %%mb d |nteraction mhlle the driver

remarns sa dves l edgal ly: in many
jurisdictions t he Iam1reqU|res or inplies_that t he

riv shoul d n t a W, th atten to be
N R I R L SR R
SEEeasYIEE RS omstehﬁtddéubﬁ aieih&xplc%@ et Jinaf &ii @ aA&E usédto select
SoUrse,  in gg’p%‘#( ffg I | egal
PG e e S 'ﬁﬂvéwreazs Smwb%mthe

cmma Eoapiebih 0 kakba GHhb&INYn 4 Jmf; FBNeALs 58 HORE kbown,

gpunlcatlons net rks, communi cations costs
one p pet cameta, when a slide show of the cameras on a route ot in an area s

tequested.
Video Compression

In order to aldress the time and cost to download video clips over cuttent
communications networks (for example GPRS), a proxy server is used 2s an optional patt
of the system. The proxy server fetches original video clips over the fixed internet, and
transforms them so that they are of the minimum size compatible with display on the
PND. This reduces to acceptable levels the cost and time to download the clips. The
proxy server clips frames of the video to the aspect ratio for the PND screen. The Proxy
setver compresses individual frames so that they have fio mote detail than is visible on
the PND screen, ot to have less detail than is visible on the séreen. This can result in 2
large reduction in the data size required. The proxy setver may reduce the frame tate of



and del ays can be significant when tranénitting dat a
of the size of inmages. In addition, 30 different
canmera images nay be made available in different

. wéhdBmssdcal es and image formats. These probg%ggﬁ&g@mmtﬂ4
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~'be mtigated by directing i mage requests thro
- proxy server which is attached to the fixed intenet.
In.this arrangenent, when the PND requires a canera )

ﬂ?@r&é“@ Qe I&*“B%‘?‘Pi“@ﬂ"r‘%"r“ PEeAerIng thedso iswakde opfths Riffe Ihis
fiafhe Ate 3N hst low\ i ROOALOFACOGRE fbf SRRYAOLHBON A 2L Ghat of
ggées the request to the proxy serves: The proxy .
VEUTFLROTRE RaSt hstpidcfreetis Throryestse sncofes he teajliant video using
VRDHhBiELAr A OV NBkodiQf 3lh @RS sudds HESEEMES B@Eﬂ"t ield hi
aex?renelcy q%?cklf¥%£er ;hes?ixe% I ntemet The 6?g§¥ih%hb
cymprgeed migo sletaaSichd ercadibgromnt faetor e statis backgrormdmad other

cAHALE cRimei A &c?és&@%g%gésﬁn aHldb8 E%?L%&; (%eli %taét}rsﬁngﬁ R @frences

server may. receive sent to
betgaec ese sespe hndishoness Py rodirgudlagiplisation ol caspesssugy traffic

Gﬁli‘ﬁ uf: I n.the S significant News to .
T _epo‘Ft g) Sef3 ?’}gg‘%ﬂ earﬂ\l/%?blf Oesﬁmlncgza‘c:)oﬁn\/Pet FPST IR gaE cppyield
a gidt Flirawhigh endodeson febvesecaalsl ob yidedhg 180Bame eabeian a0fize which is

i i | to.the, 2ND form factor, and
n%odﬁ%%éégs‘%%gngﬁ%q?rﬁ% géé e f]ﬁeeof?’r'i Sﬁl it det ai | 1 evel
visible on the 2ND screen, or to a | evel of derai

ich is.less than the mninumdetail |evel visible
Raﬁof‘ A S P A Hes may be supplied in black 10
and white, as a black and white inmage requires |ess
bandw dt.h th a colour image. An _|mage processed in .
Losal %“%‘”&%ﬁfdﬂ%f%ﬁ% BEHORFHOGE AT SPAPREF BYST sEPRS1
selebt thaffi€ repotts HOEOMHE Snredobi 5 BBRrbAasks) Bsihd TG RTSH %@ﬂcﬁy The
mechani sms have described. Traffic Canera Vi deo

PIEFR SERTatAP ol Storn dhesy JERATS caina ginp s tiadexerb ki | the gtation
corBdpirsd) WenGhe Vsl @@ aqjN]_D Smfok&mh&tﬂ,ethb 'Ht&gﬁzﬁaoﬁb Eontdions

ystens of user interaction are enployed t0 sel ect _
W@?‘u BeRet e epasraphicd wet of traser sxthestrivk of fragete repte being
us¥d EﬁﬂleQiNI@, &h bt E@fléﬂiﬁecﬁg\fhé ONDUNR 'f)glgeé lba%k bAEHA P8 %as o

is shown when the canmera is selected via a canera
speakh oYhidhn 1y vppdp to disug verel divisg ipstenedons| This spesker can be
prﬁgﬁt%.)ed to play back downloaded traffic reports when they are selected. The map

interface used to select traffic cameras for image display may be augﬁaented with symbols

indicating audio traffic reports, including reports which refer to particular locations on
the map. These can be selected for playback by touching the screen ot by any of the
other control mechanisms alteady described.

Example of Implementation

Here is an example of an implementation using the touch screen for a user to examine
cameras on altetnative possible routes. Figure 1 shows the map of the travel area
displayed on the PND screen 10. Note that the position of the vehicle in which the PND
is installed is indicated, as is the requested destination and the approximate locations of

two static traffic cameras. The user touches the carners icon shown in the screen to select
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20 one clip per canera, when a slide show of the

caneras on a route or in an area is requested. Video

Conpression 25 In order to address the tinme and cost
wbosenbead video clips over current CO”"“”hQﬁkh@ﬁ&mm«n4

networ ks (for exanple GPRS), a proxy server is used

as an optional part of the E&sten1 The proxy server

fetc video clips, over the fjxed internet,
s 1S P 0 ISE, Bl domes: o b o e 2
sBowsethe GAIpA lshke oMt PIIDSHRIBY 20 Frol @M1 . BYhe dlx&AHE 88 the

to acceptable | evels the cost and tine to downl oad
2fRY 0gqr th gamern d im Figpedly ganacss § dypintingda the pppasitg fditpqiign to the

u¥dr8 @@sslle LA RSP&Elerd BUTHE &Bbplein2hDUIE AR u&ﬁ@ drives on
proxy server conpresses individual frames so that

thegl " Thatrdorp Beqepredhelireas thown spngesfioniosithe ddeef théywad ppwhich
IRCERRNs Dbl NAUE ohfRfe BRlAb) td BAikSiok i WAlE tggﬁinmia is

sereen. This can result in a large reduction int
peliating, ghesuserseppsiible dovtery euféqmg Jrotregopgestiom i hisds| incentring to the

phfed %vélﬁ'}g% e diredRA 000D Zl@ %%E&I/ GB(%th%.g{ 914§ :l's not suffering

from congestion, This example shows cleatly the benefit of infoj:mjng the user of the

approximate direction in which the camera is pointing, as if the user did not know in

" which direction the camera was pointing, they would only have been able to infer that

thete was a 50:50 chance of encountering congestion neat to cameta 1. This is a very
important benefit, as typically when congestioﬁ occurs, it occuts for traffic travelling in
one direction and not for traffic travelling in the opposite direction. The arrow 21 in
Figute 2 shows that the camera taking the image is facing along the direction which is
approximately opposite to that in which the user wishes to travel, because this is the
meaning of an arrow which is pointing down. Anothet approach is for an arrow to be
supetimposed over the actual lanes that form part of the route; this may requite pattern
recognition software able to determine the edges of the road and to morph or alter the
shape of an arrow so that it is shown in the cotrect otientation and perspective as though

forming patt of the road surface.

The dtivet returns to the map view of Figure 1 to investigate altetnative route options.
On viewing the image in Figure 1, the drivrer decides that the route passing camera 2 may
be a good alternative. Figure 3 shows the itnage 30 displayed by-the PND when the
traffic camera 2 of Figure 1 is selected. The arrow 31 in Figure 3 shows that the camera
taking the image is facing along the direction which is approximately pasallel to that in
which the user wishes to travel, because this is the meaning of an arrow which is pointing
up. In Figure 3, because the direction in which the camera is pointing is approximately
parallel to the intended jourﬁey ditection, only one car is visible in the lanes for the
ditection in which the user wishes to travel. Based on the image in Figure 3, this route
seems to be much less congested, so the driver decides to take the route past camera 2.

At this point, the dtiver might ask the PND to calculate some routes. Amongst the routes
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17 the video to a m ninmum consistent with keeping the

video viewable on the PND. This frame rate may be as

low as 5 frames per second for a sinple video such as
wbhal08fsey/ €N Cl €S NOVing past a static camer gcrkiBoosn4sie

proxy server encodes the resultant video using a

sophi sticated AN encodi ng st%andard such as MPEG 4 in

der, tq yield highly 5 conpressed vi data. Such
.‘%%?%d%hg@]ggh’ﬂ%bﬂﬁFmﬁﬁﬁmgFétegﬂ cﬁﬁr dWouR flepgerpon

WHRHED the GbRIHR Ry sterd fwa§ WEHE $F NEdPRGEe bdindda Y 1E18R0C lahd what -
and only transmt the differences between one scene

agroynt haefest temie reunadleclipmdtrt dppflre dpdt Gthersfthere ate cametas,

| tROBIE S Aintab & Koo € oo BBl UrhILRAIRDI kS correct route to take.
rly amenabl’e to such conpression techni ques,

articula
T%ﬁ&ﬁwﬁﬂﬂyisﬂfcﬁ 2 gow¢ whish phases Rptreebra énwisl esbrantleding the road by
BEEFPU Pl e Boick B bl LANTE L 50 eluichd By Wb Blying
earbsirdfi¢ cimpsmyimagRAel, oncRe gererallft eartaglayhackl oPrighe ot aidio ireaffic

; iongdanat .adi o i ) er i,odi.c ;

oD Pl A SO bR O 0P DUARII el TSR & roue

apq grfofthes buttqudehteled ‘exinde e mugf. {Bduchipg tHer ‘onrtude in route’ button
0 S Si h t ems. The .proxy, s I,

R DGHRTIAE rouk LRI SR Bl EDSoRE BNng PR ol o

ciguldtherstabit@oecoyatha gefieceacra \Brdmratidreoth aeiise @éferan RUD: the

i pvakes th the |atest reports.from stations i ch
el B I Bt ot B bt PR A5 o BB oA ol tha
achidsvibst, papticubut edthdrile I Ollicerdaed dfulis@talpytithiiQndNRI 68 rother

be tra i1tted to the PND and played. back by it The
‘ﬂﬁﬁﬁ%%@?ﬁ%dﬂf ReaPs Wﬂ%fﬁrlgﬂf'f%&&%doﬂ S HESQFB pYEment of
m@bily/telghdnds hdrokd ttheO 8l netbitirh eRNERKE, 2 EpitalBNDY @ &P dcons
.0 I%y b%%% domnloadedk%%affic,repoTts when, they are
inglepiire 3 gon ESBi™RIT BTFISRE SHRREmPYFed aF e avigatio map or a
sdaamca@ow§ thePUEndl SRlAYIR el Rn@d RN HRAGMid bf the traffic

audio traffic reports, i ncludi ng

.synbal s indicatin (
'ﬂ?%%ll?%‘:ﬂw‘?ﬁ EFY FRTABIe B st hacese #roPecaeT S1eY eiffereppsources.
HEBR, it RS @Ry $h6 @6l Al Bl RYBADIerddY udrBdHHRE BY many
the screen_or by any of the 25 other control ]
conyeRioRs e SRyt das Prepw arERahp B glriges, sceing a traffic jam

aHeB SRR LA LN t4 5 Sayl the ROTEMHRMPLEHO RS (this can be done using
| ementation using the touch screen-for a user to

|
the $&hfiase PO selenviep REocew ia Mbishrrarsenearsus ghesk box EupBPOI types

) . ‘ | . N
thl SUESH Pdﬁ%mgw. e pren tof dABudbANE a%,%g ] Ix§ﬁﬁ%. @aeﬁega data

on the creen 10. Note that the tion of t
(Whisthi ma7ebe the wieistcigcan etilPiBge, or in some cases a teal time video feed) and

the driver can then select the traffic camera POI symbols for the cameras along say the
next 5 miles of his route so that he has actual visual confirmation of what the traffic jam
really looks like. ‘ |

An image of a device 40 running an experimental systcm of the invention for traffic
camerz disf;lay’ 42 is shown in Figure 4. In Figure 4, the camera location is indicated on a
map 41 together with an arrow which shows the approximate direction in which the
camera is pointing. ‘This is an example of how traffic camera images might look on a real-
world PND. The white atrow 43 in Figure 4 shows that the camera taking the image is
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isinstalled is indicated, as is the requested
destination and the approxi mate | ocations of two
static traffic caneras. The user touches the canera

wb SRS in the screen to select WO PCT/GB2006/004314
2007/ 057696PCT/ GB2006/ 004314 18 canera 1. The PND
downl oads the appropriate id¥age fromthe proxy

server. Figure 2 .shows the i e sho an th ND
SRS 5 G S B OB e G l7 G B S v wishe
t@fchRYbBRae thidisGBdMEMink Jf An k@b iBich is foditi@s @p.1 1S

pointing in the oppqgsite direction to the user's

possi bl e route past canera |. This exanple is in the
THK dRET & sdrftRd fdbeved LildeS aOtarsetyt B A Af tinfolthRI8T Qufces on 2

because, t he i mage shows congestion on the side of the
COTBmYNIGHIORR PetTorkHe berusgd toenhance ghejeformstipnipgovided by a personal
nRRRASH tdevith, "Bl hQBakiGn UBE iHik Rk | R0 1d2Bind 28 i 33

canmera is pointing, the user s %ossible route | Ofu%&k
caguer dppgel) Withote covig eevidands. acfintoytd selactipc Gailiiessel @ FNIPes 2
phetiBlil! ErolabB Ael 100 LR NREA0! OHE Chddi® of 4/v
“camera I's pointing, ichis not suffering from

inforgtien EvmCEinG healp|heers holinedc Tearppficttine df émegei andofdeo
oo Eéxg{]smtnﬁgch%%ﬁgg%ﬁﬁhgﬁse?éﬁ p]fgxyas%gvfe? SPEE afla '+ Bk 10ed buto

i's pointing, t'he user

S

' tHerRIVIDi i reshitwh 20 freet #biniettheannanevithoughsthp osnef FIGDs hixcleen

ul I ve be abl e.to inf t.hat ther
SRR Dlioke JPUR RS Hh b Bl e B P o
ingtgabhbesanlembEds] anpn@tivenavigatipoddavnt benefit, as

typi cally when congestion qgccurs, it occurs Sr

traffic travelling in one direction -and not for

Viuicak foh@lificadaial dnid ndiciatiodshef i i0Ghtien el B2bin® AppataR to those

row 21 in.15 Fjgure 2 shows that fhe cagera takjn ,
skl . e PaBos efgsting éﬁ’a PR P TR o & shovld be
uiBRptdnd thatiah hvepo 5 dok td Be dddaly Hinfkedy ®B llbiaiws &@hbodiments.

wi shes to travel, because this is the neaning of an .
arrow which is pointing clown. Another approach is
for an arrow to be superinposed over the actual |anes
that formpart of the route; this may require pattern
recognition software able to determ ne the edges of
the road and to norph or alter the 20 shape of an
arrow so that it is shown in the correct orientation
and perspective as though formng part of the road
surface. The driver returns to the map view of Figure
1 to investigate alternative route options. On
viewing the image in Figure 1, the driver decides
that the route passing canmera 2 may 25 be a good
alternative. Figure 3 shows the inmage 30 displ ayed by
the PND when the
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traffic camera 2 of Figure 1 is selected. The arrow

31 in Figure 3 shows that the canera toking the inage

is facing along the direction which i's approxi nately

parallel to that in which the user wi shes to travel

because this is the neaninélof an arrow which is
Cl8Miting up. In Figure 3, because the direction in

which the canmera is pointing is approximately 30

parallel to the intended journey direction, only one
l.car A saxigasionHevigerppemblelta disalay o 2 sHeendl fouis shrsmppsed on a road

. mﬁ?ﬁ ko%@th&hﬁtﬂ"oﬁl% for \Momﬁlbg)l@ e!’Lc,rhqffcﬁ!:atmgﬁ?(%gtidﬂr‘fmt Weich RS Eor visual

ure 3, this route seens e much |ess
ﬁa@@w@m@wn cgigtst ¢ash gymbpd peipipaalagtabletty play beckithreaudinaralisplay the
viRasShorfBhra 2. At this point, the driver mght ask

the PND to cal cul ate sone routes. Anpbngst the routes
CiW@)ﬂ@@@d’ﬂﬂgﬂﬁ%mﬂ'/682006/004314 19 offered by the
thé Mgah&?d&%' Wefagféttg R an%qu %ta&mﬁatpéNQ)]MLQr to include or
depend upon whether the touting System was aware of
exell t@j@;ﬂwgoraﬂrom Reowatiequdiolop pivdl gatlic afermaten for that location is
of themin route selection. But it is
ﬂ%@%@#ﬁ%ﬂg# gﬁgfe there are caneras, the traffic
canmera Sages have given the driver a good idea of the
2.cor rﬁ]‘étde{‘u%%ﬁclgﬁl § avkl?erelé thENEa L | in\ﬂﬁﬁatr@‘ly is Sv?sjuﬁc&af@c information
rout e whi passes by camera 2, such as by including
“WM@&mﬁﬁﬂ<byﬂ@aW@%§ 2 as an internediate point in the
route. This can be facilitated by acconpanyi ng each
traffic canmera image (or, nore generally, each
pl ayback of audio or video traffic information), wth
route cal cul ati on options, such as a button |abelled
Include in route' and another button | abell ed
"exclude fromroute'. Touching the '"include in route'
button
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10 then causes the route cal cul ati on al gorithm
(typically running on the PND itself) to calculate a
route that goes past the traffic canera (or |ocation
otherwi se referenced in the traffic information);
touchi ng the other button Feads to a route being
cal cul ated that avoids that particular canmera. The
route calculation algorithmmay well use other Kkinds
of traffic data in performng its calculations (e.g.

3.r oadlMer deivick of shim dr svherpiny taerafficofoformatyppiis | bsoadcast or otherwise

; ; Il network etc); hence, a
di %r%tﬁ{agﬁ[ﬁ% caBGl faéxg ity iiEak !

PND nay dispfay icons indicative of

roadwor ks, or major accidents super-inposed over a

4. navi ﬁ%tc‘e%@e HPHaﬁ 1 awhcé?éql? Hﬁtdeglcé h)ng&ga {otl& &Ir&ﬂ Qﬁs%lay and the
route IS we known he qual ity of th

symbelf fiie gadhridres sretghon be sahiabls selested voiag p Sagetip- not | east
because it cones from many different sources. Hence,

it is not unknown for a major traffic jamto be

5.compl hetdeviye oheleipot et itglpdpaeryis 20nneefpd, tn1 Ve Fecegndtfon] qagine,

oW AP 0 Yl 3500 o

auglijos vibigd inddriationaf f i ¢ caner as (thiv can be done usi ng
the standard PO sel ection process in which a user
mar ks a check box for all PO types that are to be
6. di splhayledye of Than PNIherdieihe dovsl ioendsbleliediagipr a8 prabtane of the
foﬁ({»ﬂf‘% éy&bgg%ragtugﬁhlﬁnﬂn\ﬁp hﬁ% Wwﬁ@o f}em% ﬁﬁﬁ?& trzgfgg @aﬂttnera or an
st I mage, in some cases a real tine vi
iccmrddpiéﬁlgahemdnat bﬁerg representhigve of glsead traffip anformafifui, @n@amt@rtmhone

‘ beﬁ?fe zéég;?ﬁv%otﬂfdlolﬁﬁnﬁﬁﬁﬁras along say the next 5

'S route so at he has actual visua
confirmati on of what the traffic jamreally |ooks
like. An image of a device 40 running an experi nental
system of the invention for traffic 30 canera displ ay
42 is shown in Figure 4. In Figure 4, the canera
| ocation is indicated on a map 41 together with an
arrow whi ch shows the approvinmate direction in which
the canera is pointing. -This is an exanple of how
traffic canmera i mages mght | ook on a real- world
PND. The white arrow 43 in Figure 4 shoms that the
canmera taking the imge is WO
2007/ 057696PCT/ GB2006/ 004314 20 faci ng along the
direction which is approximately parallel to that in
whi ch the user wishes to travel, because this is the
nmeani ng of an arrow which is pointing up.
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The devi ce descri bed above allows a variety of AV

i nformati on sources on a 5 conammni cati ons network to
be used to enhance the information provided by a

per sonal navigation device,_ The nmechani smfor
integrating the | oading ana3viemﬁng of traffic canera
i mges with the route guidance and route selection

7.facihetde@se 9&1%%@%&@1@ aé\tlequ b{:@&mé f(‘)sélé?ﬂhX/Qh@fatetsthhﬁge or
i nformation enhancenent. O her exanpl es of

sequenesTatEmaesnion His drralrerstociated avitl asymbl der alpfingdwenberifgeconds
w}@H el u@&%d&ﬂes%e écf@ﬂﬁl tﬁ@cht)dﬁ%aJt Oy (RRITRS: SR E41 %f’ﬁc information.
techniques and the use of a proxy server allow the
data to be | oaded onto the PND in real tirae and in :
g.an efbiglents JTBH}”? whefif (A0 ldg\tlcet Replafe o f@acbknﬁ‘eslatest audio
been enphasi zed above, it wll be appreciate
regoiofer a datioreepspaiatechwith rsymhedt for prelipiiie drfprnating 1“@9&1 the user
toRBesthe SAREGAEy Bk O0RkA i GniRAVI gati on device. 15
Various nodifications and alterations of this
invention will becone apparent to those skilled in
9. the ﬂ@ﬁe%&etcnggﬁm cie@%rr&h B VR bAR.HRCORE 9{; ﬂffehatést image for a
i nventi on It s be under st ood t
loqaﬁ%mscpc@qﬁed with gtsymboltfer v I‘Ty?‘ﬁ-lcl inferhasgn tvdhen H}Ee user touches the
scﬂeélJ Mst}‘ier ﬁélhl\’}eofm gﬁhﬂ@ 'E.léh beugg]dl%lemtﬂ The léerrlﬁéﬁluﬂﬂft dhB8kes to
devi ce operable to display on a Screen a route
retympe fhie o S Shueling the sereenrpa psing wgeoHer caftph one or nore
synbol s each indicating a |ocation for which audio or
visual traffic information exists, each synbol being :
L0sel bt abviee eloelgimaly vhatsko thhdevierdis operrblelte plryackiee latest andio
rep%thHlaL lécgtfl&lr £§§$é1£éﬁ %Rﬁﬁ%%ﬁ&' %P&dﬁdqnﬁfﬁ@gnformahbﬁe when the user
navi gation device 1s opefable to show a nenu option
touchestthessadsh asthg vigdty af ghat auhhediesudy plaxbick deing lgpded when the user
ch@fed 16 Pt 1§ b§ tul¥in AMLEPeelor ¥ifHBhn 'bfh@lfcfohffl
%ﬁ%rﬁat?&n forttﬁ o%gtloﬁﬁgs f%bogyngggagk on.th e
deV|ce 2. The device of claim1, wherein the
traffic information is visual traffic information
conprising still or video inages. 22



3. The device of claim1l, wherein the traffic
information i s broadcast or otherw se distributed
with [ocation identifying data. 5 4. The device of
claiml1l, wherein the device includes a touch screen
di splay and the synbol s aré& each | arge enough to be
reliably selected using a fingertip. 5. The device
1197 ChRidile 5fiphm '1”&hé1‘§ﬁ%qe%wbe3caﬁ%9 B&fzRdd ft@dmspa &Guence of
recognition engine, 10enabling a user to sinply
magesaq&pxgdb? reateefrerorit seblof ﬁ@%@g ongothg fipute, grhen chaW ky a user
cog{ma}jﬁ] Githdt V\#]Q sfde s‘l’xbﬁ lf&glajc %F %MBB] Gla ba&—ana— I?ﬁ'tlpﬁ}ﬂﬁéﬁﬁa!%anner
erel evice I1s operable to display at
_ thtoegisuserdnferagtfontmél applobakk viepabiriond @Spladﬁd eIt soRen-
t hunbnail image of a video frame froma traffic
canera or an 15icon depicting a canera, being
representative of visual traffic information, and a
m crophone being representative of audio infornmation.
23 7. The device of claim1l, wherein the device is
operable to display the |atest image or sequence of
i mages for the | ocation associated with a synbol for
a defined nunmber of seconds when the user touches die
screen in the vicinity of that synmbol for visua
traffic informtion.



5 8. The device of claim1, wherein the device is
operable to play back the | atest audio report for a
| ocation associated with a synbol for audio traffic
i nformati on when the user touches the screen in the
vicinity of that synbol. 169. The devi ce of claiml1,
wherein the device is operable to display the |atest
14 ”Hgﬁmfd%lc@?f{ c%%ﬁtl QlhefFrBE H@Jl&qs We‘zalﬂ R0 SYPRL OlfderOf display
vi sual iC |n ‘or mat 1 on when the user touches the
ofglercemprajimageh by yoapiipg thy argf andhbisplayjpgitfisl camera dhagseinip same
segueﬁw R8s ﬂa@géqtheﬁc@ Bf Ui, dTRIE thofn D OQEESurfeft IGEHYE Wereby
ouching the screen or using sone ot
th%@ﬂnlemma“el@qm thplsamere peasest ofthausay'sprrent ygyatkaaiindisphayed ﬁrst and
th(g@cﬁldei:a%ma% e R El’@QLnﬁexle (Purﬂlleﬁﬁopl%é(us{eﬁ%uh% ?&Etl(@lqghlgblayed last.
report r ['ocati on assocl at ed a synb
audi o trafflc i nformati on when the user touches the
screen in the vicinity of that synbol, such play back
bei ng ended when the user manual ly chooses to return
to the map by touching the screen or using sone other
control. 24 11.The device of claim1l, wherein the
devi ce can be configured to display a sequence of
i mages along the route froma set of caneras al ong
the route, when requested by a user conmand, either
in a slide show format, or scrollable in a '
back-and-forth sequential manner through user
interaction with appropriate visual buttons displayed
on-screen. 25 12.The device of claim1l1l, wherein the
device is operable to select the order of display
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of the camera i mages by scanning the area and
di spl ayi ng the canera i mages in the sanme sequence .
order as the sequence of canera distances fromthe
user's current | ocation, mhereby 5the canmera i mage
fromthe canera nearest to?the user's current
| ocation is displayed first, and the canera i nage
3f r orr/kts%@en? rgl UJ&EQE? tchoFd?l@ZtUh‘ﬂ{ %ﬁ@[)f f‘ﬁe g%c&ﬁﬁu claims, and a
| ocation Is |sp aye ast
prewnprryesi apgrable deduprly sedior @i vigpat @'aﬁ“ﬁymﬁﬁ@a@fn fohsaid device, the
GRG0, AbTRE 0BRGN o SEl PRELARSEinl d
IMSﬁp%ﬁyeau ﬁg or Vi gggf °r a 8 in?ofpatlgn %_H@éFgOHaToa
mapetppatieer vithenn alvmg@tsmholsjwh dralidatingd focmnrey wipeh algiceor visual
e SEFRLRY %ﬁts 3 d%%@eﬁwﬂl&{iécﬁ%é Ha%%hl%? %FsEﬂah 19 ok %br the
‘map together with one or nmbol's eac
sppanfaki lastbhakgequitements plonidfdgyicaahi ch audl o or. visual
traffic informati on exists on said server which
adapts the audio or visual information for the
14s pech pystempicegriding o eleiguid ehepndhafrogaietetssippdied with data from
a3t CRAGHAE Hithalith £LALN 13, whereln the proxy
server 1s supp e data from 10audi o or visua
traffic information sources. 15. A systen1accord|ng
to ¢ '
15 ddl Saare T RaTE FL1E LR ol P GRS g loware tha
takﬁs s dta fieeds for aodinfand rmuiﬂdrﬂﬂémdlfmtmnsmwdtapts that information to
col&[%ﬁn? EJ@ELLH% t 81’ &&Q&Q A, 'ﬁ'gma[hﬁtn?c%glﬂ{ qnfo atl%ﬁtafl@%t ﬁackages that
ata fromth i ncom ng INfOrMati of and T e- packages
datehiat 2 FBddard ﬁmnah seitalilediar dafidyridtht efBei¢nt dispadedspior transmission to
naggpgmkgmaﬁeff|C|ent broadcast or transmission to
vigation devices
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27 16. A system according to claim213 wherein the
proxy server requests data from audi o or visua
traffic informati on sources. 517. A system accordi ng
to claim13 wherein the proxy server does one or nore
of the following: convert$’an image to a format that
can be read by a navigation device, scales or clips
an i :
16 oy Seen R, DR R B R Tl At g rom aucio or
vispplgrapficeintpnmaionagirgrst i on devi ce screen, 10-reduces the
frame rate of the video to a m nimum consistent with
keepi ng the video vi ewabl e on a navi gati on devi ce,
17encotlessten pasgudingaintclajh dé ovhgiimte @roxpNereercdyds pigp or more of the
folf jard such as MPEG 4 in order to yield highly
conptressed video data, select traffic reports from
- cpiverts a1t eapeto,a format thehqah b tedd Bs ¢ RavighBorsdegice t he
—Sctafegtn.f d1ips 51%9{91%(5 t% aaréwigh{%n%e\%ké %ﬁ{i@acfopdexed by the

station coverage ar
-compresses an image to the minimum detail level V1s1ble on a navigation device screen,

~reduces the frame rate of the video to a minimum consistent with keeping the video viewable
on a navigation device,

-encodes a resultant video using an A/V encoding standard such as MPEG-4 in order to yield
highly coinpressed video data,

-select traffic reports from the internet, or from broadcasts,

-store the traffic reports as audio streams indexed by the station coverage area,
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28 18. A systemaccording to claim 17 wherein when a
user of a navigation device nmakes a request, the

| atest reports from stations which intersect the
geogr aphi cal area of interg t to the driver, or from
stations in the geographic area through which the
driver is being routed by 5the device, can be

18t rang Ws&%c&r@mg BEISRVICEn RIS wREAY @s@r v antléﬂ devicd thakes a

A neth of providing audio or visual traf

reqqﬁﬂftothﬁ’&femﬂpqﬁé fremsficgaviighingesseides scomertienl pga ! Bigrest to the

driqgrv blcﬁorp @ﬂaﬂgls qu{e%@&ﬁ Jﬁhﬂzaﬂér&pﬁhﬁﬁﬁ PAhh $I§:rcﬁﬁf@r R Rt &ited by
superlnpose on a roa her wt one or nore

thesdenise|can beslemsifed ©dbs @fglcaaqlf:b@@xe%#kfbdﬁt vvhl ch audio or
visual traffic 10information exists, each synbol

bei ng sel ectabl e to‘£$ay back t he audlo or visua
19§ nf ¥ mathpdal Previdinasd pideral waffinaformatiqne aggyisefioprdevice, the

navVi gactféﬁlde\tl&%eﬁ gcopbﬁﬁl@ rtmtsﬁl%rbﬂc e%cre%n L oGAL éu%@nﬂqﬁbs@& &Y£€had map,
on the device vice shows a nenu ptlon

toaeléhﬁt wihheils] & oge abplseech ipdipatigga dratiopdprgich apglto or visual traffic

infbQEAbA Qzﬂs’é reﬁlﬂp s?m'b&q)(:ﬁg se?l@dtaq}]é%tp g@a&qﬂpﬂdﬁ (;}gJISLJQIQHfOHHatIOH
steps of a proxy server obtalning or being

Chﬁ@@VVﬂé@tm#th audi o or visual traffic information

it thé AMPRSs951 ARTEnRHHOR $0r‘ﬁfloéah§{ is pR{QrymEt J)Ipﬂﬂe déde, 1B Bevice
proxy server nmnipulating the infornation f

shq&@mt@g\y@tl@h‘[h@tﬁnpﬂ@ agesgy te nclude or exclude that locatlon from a route, said
method comprising the steps of:

(a) a proxy server obtaining or being provided with audio or visual traffic information -
from one or more sources of that information;

(b) the proxy server manipulating the information for reproduction on the device.



