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A NAVI GATI ON DEVI CE DI SPLAYI NG TRAFFI C | NFORVATI ON

BACKGROUND OF THE I NVENTION 1. Field of the Invention.
wabeog/osTevent i on rel ates to a navi gation devi cePt@B2006/004314

di splays traffic information. 2. Description of the

Prior Art Advances in technol ogy and the increasing

A RN REVREED FEraA TG RARRT BiF ciehiRmrony

Navi gation Devices (PND). The abbreviation PND is
sonetines used to refer to a 'portable navigation
BACKGROUNROF FHEINVENIION: ati on will be given its
nor e expansive definition, covering any kind of
personal navigation device that is either portable
1.( e. gFicld afi thecinféntiod t 0 an aut o wi ndscreen using a

suction nmount), or.enbedded . 9. . permanent |y fi|xed
T}Pﬁ’cnﬁfe%ﬂ?nafﬁ]fl@ﬁ%’o’? ?”é(}g.m%l\gﬁwcg 56%1’ 82%’1%% Y Or}%\t/l f)g'at i on

devices (e.g. a device whose primary function is

navi gati on) or_can have nultiple other applications
2.(e. gl.%eﬁ’f?@ﬁﬂ@@ﬁth‘]Bﬁ%)A%r can have a primry function

i | L0 Riab€nvironments

AR b BB SR8 (i gfog DS PohaSylipRiten
haex ehasiraged yhe demelophentand adeten affteconsidfivigaten Dexpes (PND).

I Ngor por at ogr aphi cal at abases, j ncl.udj ] .
B PR e TP B0 R R M AR 08 b
thisNGlediiSatiRl MIAbE gMah Gl alok©\eSpdnkiee WRAitibM, tovpribg any kind of

destination and to be provi de%With Qne. or nore .
perespeleaavigation flavipeithes iy GeT Rl &8 CERSITED (iR fo FRscreen
us%{%gavsgk%% &%gntz,gb? eglgk&feh?g tr_pg%ﬁlehﬁy ERQ iH8Shi ARinhdMle). PNDs

may | ude a nount attachable to an = o
caalteotrdicated mavigadioordeeines (Figea deticecwhern psimarhnetdan & navigation)

al ong which. to quide the drjver can ery- :
%5 &%h %@‘fe’l 8%&@&‘3 ofigh PRI Pe St & erdgauP fé)l%r y&ty SH% bps; 8 prmaty
fuB 6@ Bthef Wiaf tratigata e pr €@Y eiag et 4 Alobilc tebapton)adPNDs are used
condi ti ons, hi stori,c?l .information about rgadP eeds
prgsierioaatlyd PRt aet e&Clpiire D i a5t &ME aher Botqrshicley &\5@5 ncotporate
ge%g{agml%ﬁs 0BLC RRILE e LAdad i @fh ahd ga_oﬂﬁé/ o€ Gnd@BYt. They
cont1 nual | (% [

‘ monitor road and traffic conditions, and |
geobfally inclade sofevrsowhich ellarrthgaser heinpuin estyasionifl éhbe provided
! o%ga:e?o?:gr%%r%frogt%se; Ang%xrgnigyttlllcﬁoﬁsoa&%ssg@cg ?o g'llﬁﬁe .ttls)e mglﬁglg the
selected route to the destination. The PND may include 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 route may take into account existing and predicted traffic and road
conditions, historical information about road speeds, and the driver’s own prefetences
for the factots determining road choice. In addition, the device may continually monitor
road and traffic conditions, and offer to or choose to change the toute over which the

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

Road travel is a major part of everyday life for businesses, for other otganizations, and

for ptivate individuals. The costs of traffic delays can be vety large. The purely financial
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Road travel is a major part of everyday life for
busi nesses, for other organizations, and for private

wo pe7osdo@l s. The costs of traffic del ays can PET/GBRY06/004314
| arge. The purely financial cpst has been estinmated as
billions of pounds in the UK al one. G ven these costs,

ens._whi ch can ist drivers t imze their
PSPl S linn S dn D000 Lohelh i B oty iven e coses
sipyerasrohidh B RORGREEisQB ofihRY SheirdtiArel)forSh@HcE bf 88Mcting the best
value, In fact a diverse array of driver information
raure padhhy ﬁ"é’éﬁ‘gﬁ_ BRAgeLn PR, 16194 lgrifieant i dn datt adiperse array of
dﬁb&aigﬁﬁﬁltatié@g}bs%rﬁsr Risf de6wh @ROTHS léli‘{éh&rlesﬁ?ﬂ!h%@ %}eebl%?iécaeist radio
froma nunber” of sourtes such as the police,
tiaffis-teprrtrewvhislk ygorepatt dupr omegwmitey ofrobirées sphonahe pblics, eye-in-
mdrjvers stuck in.trafficj , to provide .
AR VS s misbite DRt St vl Syu s o, o
phatde St 4dw2S)abbadin6ide kel HHRRERINS BB SHRER (RDS) radios
%&fﬁftlve by automatically cutting to traffic reports
2 FCROTRRGTES Mapds 6Etntine PrusHipmaticglyaguting toutadiqiepety figm normal
RS bRFEanh&. BLAY kAR pARni ' | BL JIBLRK B G
rorggnlsatLonsasuch ag the§§ﬁ$%%%%%$§)(kgg%€§fﬁ%§&%%8?%mwr
metRITRATSHiwtpRs suvh agikkhe Huemeokdle | Anaodatihni (AeY) 4nd RAC e in the
ints of..a journey. and to be given route and

Ui PR Mo € 0B BN 0 Pt Sectipincy fiod 1 B afigfi route and
dpasg insghabab f@akittrb@Bi ng syst em (GPS) - based i n-vehicle
personal navi gation devices have been introduced.
Exanpl es of these are the TomlTom GO(tm series of
1iPMOS-ecRE 5@ M bal BYdi @i &ng;q%' ] ih By ioati
to dfgzo%er . he gxéct éggftio Oib%%gnégﬁnggmgﬁ%ﬁﬁgﬂynon
devissel baes Reerk inirrdlugasl. Flrempleh of | thesat drertho flomiony dBOE) eeties of

a - e ad map. .. P contai n,.a nechanism f or
e PP EiER0oh BT i S SPHE e B e postbon of
theoichitle cantht head oaeotkeindas lanke Latiddi st vEHige ShiM&n-screen
al.on % chosen rouéeh cggtinuaLly nmoni toring their
razd fnapy rCORHER 2 rRsGRaRisnpig SOmRPLRG besg af Bensl Epes between two
oNA¥e: PAEH b BelBEPHBYOAL Snd LA dilebt H{éfcﬁfvgpglbgg el sen route,
their services, and in sone, traffic information is
cqnigpey aperitarivgotheih @osition ensbhestito Pepondessigatitre dBNRs have
W d roads.. Wier.e traff.ic
bl e ot e RRBERAE (B8 R R ks 4P grome, affic
inGhpetiore isdigtegyscdrnes ehd foeye selfRecH pidt@sss 8leePINENwilDiHu@s around
L.ce to re- e_avoi ding the

and gui d §?$ dev, | an_.a rou
cHT B SRETE BT i PRy UGB [P usss can observe
ddgs 888 they ReBhctithdRelbdi@ tdifte, BRI Sl Y RYRE et%e-pﬁﬁsae Goute
on various technol ogies (e.g. nobile phone calls,
avpjdinggthe delayed sections of road if they consider this necessary. Real time traffic
monitoting systems, based on vatious technologies (e.g. mobile phone calls, fixed
cametas, GPS fleet tracking) are being used to identify traffic delays and to feed the

information into notification systems.

Govetnment otganizations charged with managing the transport network have installed
static traffic cameras at key locations on the road 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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caneras, GPS fleet tracking) are being used to
identify traffic delays and to feed the infornmation
WO paoa/0sTsbé fi cati on systens. Government organi zBET/GB2006/004314
charged wi th managi ng t he trnﬁnsport net wor k have
installed static traffic cameras at key |ocations on
the road network. The inmages from these caneras are
presented on public websites in order to give drivers
Haohred i tht ebyves siatenmsnhar GfiéucO Braphdt anldnerefidnaddses, Of/hiid1g petsonal
raads. ggc.h of the, abqve systens has uni que strengths
DAHRPURB LICHES SSPTOVIRE [Vehah isgB iasforat! spse| Qpaiabrrdvere ot ghectpmte to
tdkEQiﬁl Q@a.ﬂﬁﬁﬁir ]bﬁ_rrie?, &sfz%z{@lm &s&%ﬁﬂé@hy VHﬁx?ergP{he route
the route to take on a particular journey, this advice
PrRppseskseding agwekl od ibthetdis mir suppotting eyidendeofior ehrapo sdettion.
u I rojf.there,is np s rting eyidence
C?eorﬁfaﬁle&r{%ﬂ étbgtgl Séa'iéaf o M2 RS AP ,Wg\%{)ﬁqr? u%?f%ﬂf¥’85t§tr8ute suffers
saetegohgatomayarbecidatte when the nornmal best route
suffers severe congestion or an accident. It is known
that static traffic caneras can provide very direct
Tt i0 kRSB PRati Ar B EE SHEURS, ' 9
congested section oﬁ‘r&?%a%,ﬁ%ér novi ngieg?/%\?\%@ﬂatﬁé?oﬁua T see
qeiet plotehisies ppadmegdeted sydiantdrosslh adinpiiog slomly thieighmesaction of
| har t . a provide extra, informtion .
+RGCHAY Skl LDEGBAPLE oft B 2o fHL b The iRpal gt extin
infferghaibs ikt likely traffic ponditiohs: sdisy, Bedvy edin vk bhd dsibBGSARy pRvide
ﬂgocﬁégon their jéourne . O the neaative si.de, traffic
ST FaE R AR5 %B?ﬂ?grﬁéh%l?é‘meﬁ’e N §of ReGHYE §idhu tigliip; cameras
cdolaBt Ehsil cdRdStedtl @R 3 . g
setti n_gy\/%[f, typi cal ?yr')f&?fg%ﬁg% ﬁbt%g%lﬁg{]@g%gﬁ%gtagg dl%’eék them
bﬁP’éﬁa*d@ﬂ%Pffr%lﬁich’rféH@ﬁn@t@aﬁ doenectadyPG.eassuri ng, -and
tend to be trusted. They are also very easily
avail able. But a driver who wi shes to depart may have
Bteedewai tadiopefiapts25n b mety esasatingiind tefd ©rbetthatdd. UBs 4:€8so very

depar eLl] for .the next traffic report which _

e B AR PHF S FEE iR VRS 0 AEPEmEn B (P4 UPTIGZS minutes or
miord efjérathied Ndedfre® @aBarffre tIRRS Bort HRF hdx§ thdFFiO rr?c_ﬁrt Qbhich contains
. systens into PNDs can provide benefits. A driver who
m@ﬁ%’@t&%“’f#?@%“?é@eﬂtﬁ?- route when setting. off, or after

setting off, and sees congestion, may ask their PND

for a route which avoids the congestion. PNDs may
Thomigeatioofofasogrradl thipex trafifit Hn e atiocmesystefNREtoNBNREcan provide

belngﬁgs.aj&lcﬁgrero\%hg RS g_helirnregular route when setting.off, or after setting off,

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

PNDs may consist of a small box with a scteen; PNDs may be installed ot cartied in a
vehicle. PNDs typically contain a GPS receiver in otder 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 joutney they wish to make. The device selects a route for the journey.
The user may intervene in, or guide the route selection process. The device provides
visual and audible insttuctions to show the uset the Vehicie’s cutrent position and to

guide the user along a chosen route. User interaction with the device may be by a touch
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vehicle. PNDs typically contain a GPS receiver in
order to accurately locate the vehicle in which it is

wo pewabicedl and determ ne the vehicle' s orient ab€DOB20DEO04314
user interacts with the PND fo tell it the journey
they wish to make. The devick selects a route for the
' V... khe e intervene, i or. guide.the route
<L B ke HRER o PO B el P e ot
saithiilddhethbéist ructi ons to show the user the vehicle's
current position and to guide the user along a chosen
route. User interaction with the device may.be by a
PNIYE Hﬁ? r@8hin BYeonfBlidaRgh CRAHHP v@ﬁ&p bRl ﬁi‘gﬁt £ connert to the
_control, by voice activation or by any other surtaple
ifpnplod A P neegy ceeriaipicate c osmg niticeat Bloatotip dullogt-tahigec hradio

. he connect t he ipternet.. A na .
cgljg%%u%rs??% a g} Sttjég? ng th eenlgfag eI%acc)git hﬂascﬁ% :Et%g?czfn &g%(ﬁ%bled mobile
tadepimmne)iandtfican tisymbile fiona tCeRehadmdtask ehtefmadichnSion ABws a
PéﬁgRSl-enabled npbi | e tel ephone, and fromthe nobile

eI EETE Retrsidrang inforpationtag fongtas dhimvrlems Smoarelugeand a
pFEX] Qah @5 htEedOfor t thaNSMnkuAYioh NA OPRRY 'rrﬁ? Cﬂﬁ%vdl%rdgro%a delay
.the volume is not too |arge and a protocol can be
indeprpadign ftgr disthay elointegtite artooreuteAsdiaBomey itlowm| dvachloadadteather
i ioh OQLIBL Q0. J.0. di splay or integrate into route

selection or it may downl oad weat her information
relevant to the route. A PND is generally inplenented

’ smal | progranmabl e conpyter, consisting of: a |
A?@ﬁf’r | geBF%@Ye%’aﬂ?mﬂﬁ? i tﬁ»@fﬁ PrRgpRpakle complier fgngipfing of: a

cdniddan !pﬁ_@eﬁb@%ﬂn@m,dngﬁio%; f&e Et%hﬁé &ak Iqﬁmé garf)%ﬁms and data;
retai ning prograns and data pernmanently; a”display,
pegpigtent Wemowpt fof geirining peogsunpend dits permanemilyrp déphy, and a set of
inSab. LS. SI gphd] t .powerful than the
e it Shk 2,80t SR T Tl gy than
thadd U ahd gemaralgasidsy csmper fromuf ot DY yargppeial calailS@pport

eratin stem such as sone variant of UniXx..Such
B & feIR LR PERURE S BIcB fbATEE FUHODP D Predostems
frédqudtitty @in Beidielb@yntHRdht yane AeStihibyt 'Bkaefe%@Q)tware Disttibution
e .

% rating systens. Persistent nmenory nmay _
(B ﬁ’ﬁloé’ﬁ%*ﬁfl& drsignsa PR timsioony mas bs dimpleopier @f 2 hard disk or as

RNEHRl G hdiBvdBAM RWRLE Ly d shl gy J18
° be tohe touch scr egﬁ% nI!ateth ¢ %?\T% él%;ap U‘F%:r%f 561%%13 u’irlg}rsgétdéerrgouCh
scrrgy vinfic PN Beinputtaod obtpsic sseems migyi iodudect tovall E@esn, Obice activation,

of- rgrggEeecogggf orv%llc BRl\e/t%%m.Bl uet oot h.

Providets of PNDs and other embedded computing platforms provide development kits
to assist computer programmets in creating novel or extended applications for their
platforms using standard software development procedutes. This setves to encourage
improvements to the core application, and promotes an ecosystem of software

applications and extensions for the platform which may contribute to its matket success.
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Provi ders of PNDs and ot her enbedded conputi ng
pl atforns provi de devel opnent kits to assist conputer

w@e@gosmeper s i n creating novel or extended appPCTaBR@GH04314

for their platforns using standard software
devel opnent procedures. Thi S serves to encour age

e pplication, and pronotes an
Sm&m&%#%ﬁ%‘gﬁa. cations and extensions for
the platformwhich may contribute to its market
success. SUMVARYOF THE I NVENTION A first aspect is a
Anfigt aedtdna devigation slserabpeatle taiflisplray reute suptedmposed on a road
pPer | t . wi.th .one or re.,.
BCEEPIBESE B0 of oS8 SR oL BIRMDRN, M LBR Salip R o o
viguad takfict inffrfraton afics,reath emie bsing seledsle sy plapbadieihsgudio or
selectable to play back the audio or visual
ViU BEHERA8A: Non-limiting, optional details-are as

" follows: The visual traffic information might be still

or video images, for exanpl eélﬁlener ated by one or nore
Naolisgiting, sptipeal datady s 2s tllowy dmecavel waffi¢ efgumation anigiNibe still
' : efr at - ri h ENf ormat i on
o B8 Ly QPSR LU BF SoF D00 LA LD T v
chreerge ey ad edPND wvelfpbpanteé dyf andmsarsvekbrisy that @ifofnhi@idh sover a

tel evi,sion service. Audio traffic information m ght be
ngfSE ol BB B RRtoR RS B BoAPHShPb SHoheed Kom 5 web
sieLENV 6@ PDleldvidid] SHisd. ORuaMtkZfik %ﬁgrm&fon%%ﬁf 8t %gnéi’%e@ by or

obtained froma web site. The traffic informtion

obi@gized .fra%e rpio Breonslgesaservise cpetelevibigr addiotfeeds o ednarited by or

oﬂ)tgﬂ:l@él 3 %%Qtsﬁéyt[ﬂ% trgf’ﬂc%fog;gfﬁiotneé’omci %Joalye th%%géast or otherwise
inplies that the information I's stored; iIn S

dispibuiefli wathi lonztidnt idengfyinignditad@hei rfmr fpdyi bickbdinplies that the

.played in regl-tjme -for exanp]e.a real tine video .
iofosB 0 Smich SR iy coresE B RO LcHSES GHORBRRF K5 played in
re ot € f6d R Areilde iR FeddRothRARTHEHIm S QIREAR phiBRlocal or
is.part of the nornmal broadcast process). One :
At SREASE APthsh than thisdransigntesoriagrs hat dss part 1of (ot neepad dyjoadcast
ngé | ay and the synbols are then each | arge enough to
be reliably selected using a fingertip (e.g. the
synbol s could be each at least 0.3cmx 0.3cn). The

g bR 8Pl nEl g% of, DS coneet ol L0) 8 NOLES . o

reco ﬁl Ion englne, ena _
thap picblidga tRouphnb be |re1i_z’{'81?$a@£¢d @irig ﬁﬂgai@sﬁ!gaukaﬁkb&é could be

eaégﬁﬁggg I,qgcgr\rgx \56I3§1?1i| Tlhg dgvricrgarilzltyoarIso( i?l.cl%ae (ot boeVZOLIrle?c]::efdl t%) a voice
recognition engine, enabling a user to simply speak an approptiate control message to
initiate playback of the audio or visual information (e.g. “Show traffic camera No. 3°). In
any event, the symbol may consist solely of text description, ot be a gtaphic ot icon that
may conform to the appearance of POI (point of intetest) symbols: for visual traffic .
information, the symbol may graphically teptesents a camera and for audio traffic

information 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 scteen implementation, when the uset 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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any event, the synbol may consist solely of text
description, or be a graphic or icon that may conform

WO eoovlos7eappear ance of PO (point of interest) BEIOBR®6/004314
for visual traffic information, the synbol nmay
graphically represents a canmera and for audio traffic

BLSE R8T A Sl 0250 B ML CLOPIONC e

Sirnibigle, wifenathe i@ Otofitlasehd §cdbhan teNitinity 62NBf@boll Br Fudio traffic
n i npl ementation, when the user touches the

.touch. scre ' .

YRR t_&fe ?fﬁeét TP FIPOYt fof the laspheR psspetted with ghattsprabsliic played

bhdkf R[s%h&ﬁbh_eh@& tl)@éh%§ Ihe! sgﬂgl?l% e ViGN G s?tﬁmbbﬂ%g $Rual traffic
with that synbol .Ts

for thel ocation associate
infpupitioge thef brest indedel frrdtheulotsion ofss@eahdsth. thsi KyhBoll yhay be
n it ser _touchgs ,the screen in,the vicinity of a

PRSP IR e SR tiosveert ot o ghe Pendy iarabi Greftern or
usifPp@irhe fthér doh@ol. OTAEWRE vaes Aed @beuvhds ihd t8den S RQkicidi§ of 2
pla%ed back. Al so, when the user touches the screen in
SYRROLPLAUGHG raidic nfospating, thcoltey disl reppeffps the location associated
witB R R i 4 i
b L PPN, 2k o201 BERAZ il TR i oo g by
tapshing tersgeeed pr edimpees: dtherreebwoln t o the map by touchi ng
the screen or using sone other control. Likew se, when
the user touches the screen in the vicinity of a
Cahertiapleferitativitligecific afphioal iféhb@edme:i on, the latest audio
report for the |location associated with that synbol is

pl ayed back until the user manually chooses to return

L0 t BReATBRIIOYor LRGN AGic LR S GERE Ror O 1&&%&9155@%%f1°$£1§ fon the
control. Qther inplenentation specific, optiona

f eat 9evéss, theedevisghehowsualimnoropyios uthht emahieh ithe user to include or

info ' ar.. ocation Ls.played back on,the

dovi Sk B 86 B8R E0%. RE TGS Fantt Yol rmpresgenesly,
t he eskpliybadknef mdi> of vieks kufiie i foadatiaakdnan i&@ﬁpﬁned with
route. Each traffic canera jnmage (or, nore generall

eac h"PFeSHTREROD PPERRS BB ps 4 Pars lebelled j ‘aclude By tonte e another

can B@toaaanpaRkasi i dA (LQL t Q'oﬁéﬁjﬂ:éj!l@t ‘!i.rf?:ﬂldg At LOQI button then
such as a button labelled "include in route’ an

anot ffates Bhe roe Icalpdpticndalpeitbinuipidlio moning en theTBNEhitsgf) to
the Ljdglide e LecPUILON then causes the route :

cal cul at |Leon a “3% rtﬁ%{h gr?e(q t g%os? ctg Itf/a%gﬁ ARG On ?%%uﬂ\lrsthemse
i t setefeyertced gathe utafficcinéorrative; tohéling dRSoth@ButtoR@eads to a route

traffic c ra {or lqcation. otherw se referenced in
t he ?%?ﬁﬁf%ﬁé’#ﬁﬁ?ﬁ%ﬁﬂ P”EB‘H@% CHgetehe ot her button
| @adge deviee E@WeConfigured to display a sequence of the images along the route

from a set of cametras along the route, when requested by a usetr command. The
images may be displayed in the same order as the cameras along the route: each is
displayed for a short time or until the user manually selects to display the next
image, from the next camera, or to cancel the sequence. The sequence of images
from successive cameras may also be intetleaved with the map display
highlighting the symbol pertaining to the camera which produced the image it is
about to display. The sequence can include forward and back conttols to allow
the uset to flexibly move to the images which are most interesting to them.

* the device may take advantage of the order of images required f(;r a slide show to
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bei ng cal cul ated that avoids that particul ar canera.
the device can be configured to display a sequence of

wo b@7iopmges al ong the route froma set of canePelEGBR@GHI4314

the route, when requested by, a user command. The
I mages may be displayed in the sane order as the

caner I 1he route: each,is displayed for a .shart

£ e PP s PO e REoM 7 B BPRy ol i the
next delapge,thd rueen bdferenAX butC &L fifdt fi@ﬁgetﬁ digghgell dh€creen. The
sequence, .The sequence of inmages from successive

ca?re F’é&“ﬁﬁﬁgl lglag%@P? ﬁlﬂdé:rﬂhéa’viéw b éﬁwﬂﬁ@eﬁd@néﬁdﬂﬁlhfﬁnd also
hi ghhﬁtﬁﬁfaﬂ&ﬂy Ui‘@ vﬁbﬂ_@@éﬁ@&ﬂé WeP bt ta%u&:@ﬁ?%@enmiegﬁd, so
produced the image it i bout to display. The

sequéé retsain np delpyetellbefosa the shidekhiomdiegion nthepliisis tauested.

alJ oy 1. flexibl.y nove to the imges.which
are \lé\r{loésl %Ir n gz{rlet%l fflcnié’??%nafl ﬁ% i E? k%t 18%%’103%0%13)? lim&ﬂ?g_ro“te’ &
advaieagmenit ateliRosercafbra®hssbdBeL Fith Muﬁad E(Q@’te ar ek ®ives to
show t odownl oad the inages fromthe network-in

expelPEEPH spl ay order, minimizing the delay to.the

user oRes revilal therc Lﬂ@rrrﬁaitiﬁﬁtcahm%sédsb%fboloﬁxﬁ&jeﬁgﬂd tly of
screen. The expected fkst inmage of a slide show yege

downbestiagla koniedi at el y (and al so automatical ly-i.e.

Wit hgut 1 fic user request out e. has been., .
se'lt eg}%eﬁépég%cﬁg?set RePE™ | @mgs ealgélf?sggaysaw et b AEAthy 15 of
sl i dintsbowithedghedise stbeitgid réestRguastelor endittli Mdefendently of
visual traffic information can be for |ocations on a

pl antfsgiPHHiwe o g. the caneras are those caneras

ass Oﬂi.eaa&qjce\’\é:atnhbé_ Q@qdagt@@ ng dshronuEesli_Qé SﬁJ)&I esmad Itﬂ@%lshﬁ traffic
that route. audio or visual traffic information can

be uéemsEpDfremyy sef plieEaidnet yreof sel ecting a route.

the pyse &heos i ew.caner.a | di,splays. :
i RO EOBRSE hE ol GAIRIE ERAPL IR IS, the device
sel esddctsgther omdequf slisplag  the UameraOimaRed by 8kyhning the area and
i nde er]dentl of sel ecti gug a route. the device can be y
r equg‘g}i G GCSHRF R IMEFH ST Lottt SSIPFIce e i Sutpe sequence o
t r af dnterd AlsQRERLAGA the A8 &&lenOfochRNE B@Scantbr@ ineClom the
the order of display of the camera inmages is selected

by tHEcERe Pt te ldee By eatrent location is displayed first, and the camera
image from the camera furthest from the user’s cuttent location is displayed last.

* the slide show is automatic in that each cameta image is shown for a few seconds
before proceeding to the next image; ot the slide show is non-automatic in that
the user must touch the screen, or issue some other comrhand, to request the
system to display the next image.

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

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

* aseties of video clips ate shown, one clip pet camera, when a slide show of the
cametas on 2 route ot in an area is requested.

* the traffic information which is displayed is displayed together with a symbol
which indicates the traffic ditection cortesponding to the ditection in which the

user wishes to travel. This applies to both visual as well as audio traffic
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selects the order of display of the canmera images by
scanni ng the area and di spl aying the canera i mages in

WO b@785786 Sequence order as the sequence of caP€T/@B2006/004314

di stances fromthe user's cyrent |ocation; the canera

i mage fromthe canmera nearest to the user's current

| ocatiQn.iifdi spl ayed first, and the canera i mage from

t he canera Purthest fromthe user's current |ocation

i s* ditlsplspybol Wagh. is Hpriaﬁ:HI the refressnt Shapr@eBdel 6f ivibual traffic
thatpgach canmera imge s shown for a few seconds

bef o Bodetfi AJOTEOR He diwked rtagrsher owith Hurtherj sabokowhich
'S NHHA %ﬂl@h 'vféwﬁ@a&xetcﬁ&suﬁﬁfal g’ﬁﬁ e hAUERHLDS %Véjlable for

screen, or issue sone other conmand, to request
syst &mtiasadimspl ay t he next |nage t he deV|ce can

supp l.0 . vid cli,ps fram

t he %n%tehregg g SX"% &eo c1q EP? %/Ufpﬁl Bse £ taﬁ?lélgl@‘?"fas that

t he ﬁanepaxaﬁeheusmﬁhﬂmmﬁmbeaphBQmﬁﬁﬂﬁﬁﬁo igebdTek28 able to
a series of video clips

via g caner

are SHEWADe grf"eé/%b rBs roadAng rta megpb 1 gltey| theyghapp @fyap prrow so

the gaRRIASHAM 8 ﬂ'i@égr&cto(gne'n&tl@fi afd Beks &u&@&%ﬁgﬁg%dformmg part

the traffic informati on which is displayed is

di spPafhedordbefeerer with a symbol which indicates the

traffic direction corresponding to the direction in

whi ch the user wishes to travel. This applies to both
Avsescntai aspsctv] the asveatieh & 4 paikf iseivad opdEtle @ supplisudio or visual
“@$~ %)MMLCh i s displayed tg{represent t he presence of

S JAPTPE 1O PHIBIMRESETS the 2evisaich feypre; iselfbsigg gpe@ble to

dissiges hedte Wi ddindpost 18 2D 2P t)ﬂggtﬁ:eﬂ Wiftb£AbL o S})Mﬂo(féqeach

vi ew ng_directions visual tra fifc information 1Is
mé%tmgae lasatiosy farirahich eedie oo misual Aradfihinforappipn a@h’cswm therserver,

e ver .t he act ual es
P Frbdollh Mot 0P BRSSOl e PRl BiprBRR, B erver
adaetm@thet qudiv Sﬂﬁbmmfforiﬁdtentfbr det gredifia @la@rhﬁk&é@ﬁ&n@ﬁts of the
aAhe ? and to norph or alter the shape of an arrow
é;?% ‘? is shown in the correct orientation and
per spective as though form ng part of the road
surf ace.

The proxy server is supplied with (or requests) data from audio or visual traffic

information soutces; it can act as middleware, in effect taking in data feeds for audio
and visual traffic information and adapting that information to conform to a standard,
ot extracting data from that incoming information and te-packaging that data in a

standard format suitable to bandwidth efficient broadcast ot transmission to PNDs.
Other optional features of the proxy setver include the following:
* the proxy setver converts the images to a format which can be read by PNDs.
* the proxy server scales or clips the image to the PND form fector.

* the proxy setver comptesses the image to the minimum detail level visible on
the PND screen.

* the proxy setver reduces the frame rate of the video to a minimum consistent
with keeping the video viewable on the device; the frame rate may be as low as

5 frames per second.
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A second aspect of the invention is a proxy server
operable to supply audio or visual traffic information

WO 000d/05mv6é gat i on devi ce, the navigation devi cePCT/6€8kG06/004314

bei ng operable to display aéjoute superi nposed on a
road map together with one of nore synbols each

i ndi gat | catiqn far i ch.audi @ or visuyal

traffi cb ﬂI%%¥ g?ér‘;grt %ﬁ 8%Sx‘fh§trgsvl\fcl)](ﬁ&t‘ﬁ§eos‘és%\/ge?? Aézgﬁncgﬂ'}?ﬁoﬁtandard
bei nguchek &ERBGH eintoadqtayicldaddlit denm@edidviaso Fitsual
information, the server adapting the audio or visua

|t oF P PEFF St eEEtRs FBopt HyBeaR Liteheh pofiem peorstasts
the Bavh@a} s@Relom G6re BGPEOXYoSELY SEGb Str &R&’Hfdg)?ed by the
with (or requests) data fromaudio or visual trartic

i nf oFtAERY eavegtircas; it can act as middleware, in

effe ' i data feeds for dj nd visual . .
Craf et PSRt 1S ARG ool Wil Pt iproetiogs which
conf ortersdco tiee glogn@hical, ar@ ofedtdiQCtd BE ddled Jif B tsB@bns in the
incom ng informati on and re-packaging that data in a

St anBsetrPhF e élmgaaﬂédx BeskieRiF BERS EpytPd pefle device, can be
br oa&mﬁﬁuwtotthéaéméﬁu?&y&%ﬂé' jt. O her optional

features of the proxy seéerver i1nclude the foll ow ng:

t he proxy server converts the inmages to a format which

d N .1.he proxy.seryv scales. or clips.

A BB B o R R VTG g oB g fpaigacon
degrpthesseigatidneddvive deirdeCoped]ento rHisiliin 0@kued iupleﬁt’{@bsed on a road

visibug on.the PND screen. tge roxy server reduces
PR OB ATV LORS Bt MORe KRR CACD iSRG mloradiom o viigh audio or
vivdal BrafiR eRioRgadidiCeNdts] %@chvéy%b b@né’ Reld R 108V l%ebaéknﬁ audio or

frane rate may be as low'as 5 frames per second. the
vigiabingornesiop the meghpsscanpeisingghe stepst ofy i Jé)empm rervemobativing or

[ 4.in-order to vield
Ry R S A28 & TR AR B ooy Sl of e
ingmhreton; tand {f)i the pepyrstsef maniptihgng tht éifoehationr fof Fpidduction on
ﬂgQ@%gcasts. the proxy server can store the traffic
repor?s as audi o streans indexed by the station
coverage area. when a user of the device nakes a
request, the latest reports from stations which
i ntersect the geographical area of interest to die

driver, or fromstations in the
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geogr aphi cal area through which the driver is being

routed by the device, can be transmtted to the device
wae@7pbmyed back by it. A final aspect is a nepP¢DdBoG06/004314

providing audio or visual traffic information to a

navi gati on device, the navid'tion devi ce being

operable to display a route superinposed on a road

map, together with one or nore synbols each indicating

a location for which audio or visual traffic

i i j | being selectable to
Bﬁﬁk&ﬁﬁ%ﬁﬁﬁé&f’g ﬁ%ﬁjpggﬁ?mﬁgor mati on, the nethod
conprising the steps of: (a) a proxy server obtaining

or being provided with audio or visual traffic
Figyre drint PO forenm Weve nuesentinga wop mbéd shpws Het current location, the
] | PR d.b) the pro server nmani pyl ating the
e e RSl S B RO W10 IS gl B g peePto (e road
n8&SERI PTI ON OF THE DRAWNGS Figure 1 is a PND screen
Vi ew, .pr ting a map whi ch shows the current _
Figgps @i %ﬁ’ﬁﬂ ECTEESYIPW QF UGHIC Smeta esa pHr GRMAsHdrom camera 1 in
F itions of two traffic caneras with respect to the

road network. Figure 2 is a PND screen view of traffic
Figane Bds 1 Phe setaqnaviob ditné damem ioage daa obiamerifgum earfhera 2 in
F%L% re 3 is a PND screen view of traffic canera i nage
ata obtained fromcanera 2 in Figure 1. Figure 4 is

Figure #isgh indagao PNENDeddvize whlidhGian Sxaadplextahipltreftion 4@ which is
invention and which is carrying out an exanple of the

| ARG 81 SHEEA QIEBF BESSRITPTI ON Wth a conpl ex PND

system it is beneficial to give the user clear and
sinple information which validates the advice given by
t he personal navigation device. A nmechanismis

descri bed which enhances PNDs with still inmages, video
and audio relevant to traffic conditions in the
vicinity of a driver and on the route of any journey
they propose to nmake in order that the driver can be
presented with and revi ew audi o and/ or visual (AV)
information relating to their journey. The mechani sm
descri bed here allows the validation of route

sel ection using still inages, video and audio. This
provi des a nuch
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i nproved interaction experience for the user of a PND

and i nproves the driver's confidence in the advice
w@bdoenedoby t he device. The driver will be reaBSIGBA06/004314

when it is clear that the advice is accurate. Equally,

the mechanismallows a driv to review AlV

ﬁd%%g;ggﬂggﬁgggﬁia&to possi bl e routes, or

any route; he may for exarrpl e sinply

be curious to see trafflc conditions on a given road.

\% an |Igg}h ntation, e _present invention, a PND
SR 1 & @ cighfo gge thepersfegr et simplg épformation

whitBo@Sidatyd dROaBhiceSQHAby EH@F&@O&P rﬁ%gatg’ﬁt 4RNR. ACLVBaKism is
for, exanple froman i nterne | ocatioh or directly from

dessebagprEich emiierdes PR mﬂp 'sgll stygeesrmdeo@nct mhcpn@man tdperaffic

ne ushes

Cdrg?dﬁ{sqﬁ%? \%’%‘ﬂy ok cﬁ’% eﬁnpreeis:oe:qlh fﬁ’ﬂplé)gmﬁﬂ Vi Qf%ose to
make $Cosden thatdthauldive: amelse pwddﬁ&eaktﬁr@dmaewr@aiée&wdr visual
% gttglontrol syste of the PND. Were such A/V data '

afipn telafingite thelropney i echagisnpipycebad barpglleres the
vaidatidH 6f ﬁcﬂﬁ@ sél&n@ﬁ |u9iﬁg Lhe uﬁzfg@§ GiieoS Sl P AR ovides a much

di splay of images fromtraffic caneras on or ar to a

impsgyes mseramnae:gpgemcm fed tye ogrraphp cRINDaped imffvees the driver’s

f t hi;S.i nyent,i.on
cérgfﬁlg{l%sm;tgggéﬁg gfg %ed ?3?% the d?vécﬁnig Pﬁmre‘{’;@%evﬁeﬁsﬁmeg when it is
cledrtteatrthé adids: is occubiad Equallg thd negantial AloWaYys & tdeview A/V
g%?? recoyded usi %%éa canmera-on a nobjle_phone; such
tgg reling &9 1POsTRIE tBYcn PNBdeRrdentlyy aﬁgﬂx £oEg bo may for
OGPl Ve UBusAS sEAMRHACIIARNIBE L QR M gh relates to
trafflc | rage data may be that recdrded by a
tel evision service. Where the A/V data is audio, the
[ L S5 a ect,i on and
IIP pl-aybac aﬁ%\éndogit%@é{g%gg%g.enéfﬁf sb{r?%vc%nc%es?ns TCSH 19 ESSURYE or be
sent &f/M datn epdr tsinhagemvidec adr soadd,ofrahat t@AGBuhRORNE etwork, for
' eas of intere 0 obt a| ned

t he ogr a hi cal
e }ﬁgg vljingfir%‘?’i al%alt’\?fl ¥ dgeetly némm ﬂ“é’r %E’géf BEtvathg peovider’s
sybt@#ng) r@ﬁﬂdeQ’lNID QE@BQ@%S&Q&CF&H% PNRwod se%ceaoﬁg&l'p}f)ushes A/ V data to

i nt hesi sed fromo i nformati on, such a rom web
it. %gtePNPf eirthen Bresent imegesiand videppesenen dnd angdist over loudspeakers

wﬁ&%aaes@éat}gyg%p%pﬁopas{em°£ &Q%ﬁﬂmf&h%ﬁr AU taosists of

dat a ‘nay I ed toget er wt I on
ttafﬂe gathésr amggessthe PN @ppirodde monnctf@att@aumcﬂre garch, selection

at.itude.and | g which identify the place to
ST, R St AR 1 AT O abR Aot 2 7 ] pecifid
geBbBiiphieal pir &V I'Idﬁdtxé(ﬂﬁt: Reaflefa@GhéD i ks |11%hh&g rﬁj@t@e MQ c@eras
the direction in which the canera i s pointing, such as
associated with a 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 becollected by a PND,
then transmitted to a netwotk fot 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 interest, or audio obtained from a television setvice, of any other

useful aud.lo information uploaded to the PND, or of audio synthesised from other

mformatlon such as from web page information, in otder to present it most conveniently
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may be represented by a conpass bearing for exanple.
Traffic Canera | mage Presentation Traffic canera

w0 pges7iee@n be sel ected for downl oad fromthe POL/eBa@®6/004314
and display on the PND screen, in a nunber of ways.
For exanple, for the displ aylr}of Canera | mages rel evant

ta a chosen t when rout e has been.sel ected th .
el OTPF TN R PR Y 8 e BB Ghe s wiyocation
idenpifieryyisikh 8 spacihlScobrtihAet Sublg ad Rerude aad layitede, twhadh iténtify the

ameras .additjgonal |y superinposed. The synmbols wll be
Pfﬂa? & %éw {ngor tib jplates. Fos qapetae datgysthifgmay be provided with
i ribdiB Ld-li ; .cm. 0.
ALAORTANBE e SURRONS, Moot Bhich RS byfeed SO skt oo
nyegype tepsesninie@ by a camprsa bedbhg feyexbiobler el ating to audi o
traffic data may resenbl e a speaker or a m crophone.

An arrow or other direction indicating synbol near to
TedabChmah TindggCPidedhaatisd ool may be included; this

points in the approximate direction in which the

traffic camera is pointing, to help the user to

. : )
TUFHEES AN Eh Q0 %@Ib@@d@aea £} dotvﬁf%la& RAR! e lif1BAL: L HRAKS on the

for the traffic which is travelling In

PHD ecteéprin asnphberugemap. os skdshde,rfoutthe diplagrafaCinveh yimages

the traffic canera nmbol e orjente o0 .that. t.h
=P DL e FRRERT IR ruf Pl DEen eleGrea i pvip il &by the
e BhpehighpoSedpRr DXxbMBhRbY withesySBBR a8icithe Biel BeitoBNof Raffic

which the traffic camera_is pointing. The PND can be
ARTHRS fasiRpalp senesinaseh theesrdels vilubhdases seoughy ioebe jreliably

AQEedvistio Edod?fip: AuCRERABOIS WIPOL at fei}e ol ALES]y 6.5RECH L0
Sthe irfd.ig{:uat e%l c%ngra% di splgyaetd or arge i%e glnlﬁln%g?{rnThe
sysibad ecdaving so vived trdfficslataymayhresentbdet aicaneers. I hie pmbelpelatiipao audio
i an al natively be confiqured, so that when, .

o' G857 BB T ey 0B FRRAMENG T b frrgVaie AR directon
inclixawiigasyBipobadar td BRhl tadffsS tanteiBgentol 81%) th éndidiCalsgsbints in the

canera iéirdi's l.ayed until the user manually chooses to
RREPHPAC GcHR? PV HFR 1Bty c4hen dt hoiting e dielpg theopest to
m@de@s@lqd%_ﬁi@h paj}Mﬁ iRe Edndef ina £ M@ o IBRES i O%hich is travelling
opposite directions from approxi mately the sane place

e ganpcpditastion es the abdrisipoesible brarted dfltaurativelm yhdaffio cathére symbol
PND . t ' the era. i fromthe canerba,which. .
B LB T Bl e ohP B AEL T WA SR ARECTRER HoP e
afgfiro:embielynthadapiegps tthedirdatib@in whivthihe fraffivecatised is pbiates The PND

travel .. However, this nmay not always beavail abl e, as
S SFIEHES SR APHEF L My FRShebC\HRR iy egHORp 7 gemers

sySEH OB [tRe BARSE image from the indicated camera is displayed for a defined numbet of

seconds. The display then returns to the map. The device can alternatively be configured

so that when the user touches the screen in the vicinity of a camera symbol, the latest
image from the indicated camera is displayed until the uset manually chooses to return to

the map by touching the screen ot using some other control.

Where traffic camera images for opposite ditections 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. However, this may not always be
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installation reasons may nean that only one traffic
canera i s present at a particular |ocation, for
wex@mob®96 |t nmay be preferable to include an aPCD@BRV6/004314
the map image only for the exceptional cases in which
the canera is pointing alon he direction which is
ite to the route direction i,n whi.ch the user
a‘\?vla[ﬂg@g’sgst 85 roévigf3  VPr DGR PR 1 Re QTR W FIRENC camera cost
iatwditcnbteasoma Bdyamief gient dailya o¥€ i Fch@RQUy Bl Yresdol et %Sﬁirticular
lna¥ w_.sh to review the canera inmges for both possible
URHU £F TP ISy papsferabla o Wlde e aow imthemap imaseonly for
tHNBBP AP RAL th RN 130cdollr PP BSInlify AonE Gk el hich i
be shown on the nmap inmage. By s ect%ng‘ ach arrow in .
opprsie fto thesautpiscctivhdn whinh thamstrheskedsytovtiael. The usaneiles to
' 0 ach respective canera pointing direction. .
PR At Gl RS Wik BB PR o i i ehe
cameerd itBgHed fertboth p6Ribladit <z Hb @SR &l eficulad irdHoBC I Mk case, two
shown %s approxi mately parallel to or approximtely _
AEPPOLECR 8O %ﬂé—“’P@PF@cﬁ}iﬁeéqurW%? ghpvinen the apap\imagre By sdecting
edcha¥@hw inFQkn %%%&lnﬁle, fHe iRy 8l @ﬁé&eﬁg)(rie@ethléscg.g‘xe;aoin? QW Peach

parallel directjon; a down arrow nay be used to Show
resPECHp 64here pdintiag tditsationT NEiEHND * pansdra pepdepoptianally a symbol ot
lati as. know i f iven canera inage. i s .
oL G B dRBT A B Rk Vot POTAR, P & PRl
patalleb tt doappamimaxly ppediy 6 ARO8ikdcBoh & (whRh WsChsed wishbd & travel.
FThe di%ection of thg cgﬁera IS received_aloqgvrﬁth its
YT EP S GO hERE Be userdo phay 7 Batall direcgoni dummateow gy be
usddl k& SHowoih progi&ed&égggn. route at the point where the
canera is l'ocated. The angl e between these two
directions may be calculated in a nunber of ways, as
i | e Vi 0 killed in art.. One way is to .
Tl‘c{:\éo r? 3 Irguﬁznt(&ptu h?#ér\t}g ct g%lgﬂg%orn £t Wi ¥ et 8 Rs X’Tnﬁer? Hgrage 1
appkerireately pafrdelrtaphe ddee ranglde ibnt e dhedtbe aﬁp@)xdﬂlzftﬁﬁ bppdse to
1h£s}}pen]%iv%ﬂ by the i?v rse cosine of e L .
et Rehaf T ear "¢ etr6iou tg‘F odTEr? Fetsreer tlnsst Wish uis position
coveditisS The FPNTHEs M8 6 chisulhi®SBe tRARiAQLARY Fl%stou{ehﬁ the point
canera direction can be taken to be approxi mately

whise Hhe|camerads lopated; Jhe angle befwsen thiese tive diegficms inzaygreaalalnted in
£ 08863 WHegr, ; r [ e} an_be. taken to .
“ e aéprox?%ggg?§b%€%%§%?§(?fq%ﬂgg%gggxgn%%ﬁﬁgfof?n$ﬂﬁtunm
vegiotd &0t the ewacditepti®B ideye géme bdththe cane rEhedido®ChétéBed She two
unclear wth r ct. to the. user route, and may be
I LY B BiSPyry Rie Ofphg e ismatied e tog dot product

between the two unit vectots. If the angle is less than 90 degtees, the cameta direction

. can be taken to be approximately parallel to the user’s route. If the angle is greater than

90 degrees, the camera direction can be taken to be approximately opposite to the user’s
route. If the angle is exacﬂy 90 degtees, the camera ditection is unclear with respect to
the user route, and may be tepresented by a query symbol. A greater level of
sophistication could be used by disp‘laying an arrow on the camera image and on the map
which is at a continuously vatiable angle, the displasfed angle being tl.mt obtained using an

invetse trigonometric function and a vector mathematical calculation. -
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sophi stication could be used by displaying an arrow on

the canera i mage and on the map which is at a
weonviosseas| y variabl e angle, the displayed anpCtBGBI0Gg04314

t hat obtai ned using an inver%_ trigononetric function

and a vector mathematical cal'cul ati.on. The PND can be

'I?lg @’Nlﬂ g:inelge (':.O rrg"h(g@ Ith Xl?q ) S(%éenc € ].9 {he t]IH@QF ou eSSUCC SSl‘ﬁe cameras

successi ve ca S ong
pbﬁﬁ]@t&dtakﬂlgttbe hates Whhyreﬁu&.tﬁeﬂf to clorowRd. usérrtohﬁhha‘ﬁd In this instance,
i nst an e from eaqclh rel ejlyant canera is

oy BB S el oo B AP 1 e ap Spisely displeged in

r&tt€lBfder, e LACR displed RIraY @S @he Br JRA the tu'sé?ﬁ’nﬁfuﬁ%“éeﬁécts to
the user manual | y "sél ects to display the next cangra

displayyéhe grext samerncitags her s garast dhe Temeney _ulawlceqnwe beay be
. (o) o . S . .

LSRN S R SLOR SR PR IR SR s
tlprctadmmewllnt]in erdduegiethe imige 161@ @bibuttto dilphp| RYwellas posdilly as arrow
]§OSSIEF% ag arrgm;shomnngw%ﬁﬁtgggrOX|q?%g dléectlggya&kde
fcaRerdOREKDALRILAObIS t6 Al Hadeh & URRE erthgrnt\éechfe 'u'ﬁ?%e@ 'vﬁmh are

to the inmages which are nost interesting to the
mpprntegssingiecheyvant age of the order of images required
for a slide show to downl oad the images fromthe

network in expected display order, mr nizing the
ThelPAYD troayt e usemtdgefodr the adrterbof inhdpes kdquiitd ifoMEELAS show to

d' I d . Th t i.mage .of  a
RS Sy 08 EL AR G A e S g, Pt e delsy
toiBe s Wt 8l buS@e AR EmiJ28¢ &s%l%eﬁ%nds%teéﬂ Ble %ct&@ﬁtg{ Enage

éﬁjhe sl j de show begi ns, en it is requested
ofzutlids shew W%%dowehﬂrdfi@cmwd&tﬁw roite e be@nlsdech on tha there

is Bb W a %f&@ glier&ﬁdéj h?me%qty 1s $&adl OdNS a menu

optioh that en Iest € or exclude
that | ocation froma route Di spl ay of Camera | mages

T ose ta vie ra inmage .
2 SR it R PRl 8 Sace B iRl agech o thidiprice e
de@icé hﬁbwb efdét sgloaCthbighables HEOHRS ttb MEthle! FWxEludO%hat location
entirely independently of selecting a route. For
froma¢qWge if a driver commonly travels the same route,
they may use the device to review the cameras on that
route before or after setting off. Wiere this shows no
DisplappeGamern frmagts inier A ght  proceed on their way
wi t hout asking the device to find a

The user may choose to view camera image displays within an area that is of interest to
them, either before selecting ot requesting a route, or entirely independently of selecting a
route. For instance if a driver commonly travels the same route, they may use the device
to review the cameras on that route before or after setting off. Whete this shows no
ptoblems, the driver might ptoceed on their way without asking the device to find 2
route. Only whete the camera review shows congestion might the driver feel the need to
request that the device select a route, to determine if their usual route is still the best.
Where the camera images 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

attows showing the approximate direction in which each camera is pointing. The user
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route. Only where the canmera review shows congesti on

m ght the driver feel the need to request that the
walew7os76s€l ect a route, to determne if their PSIIEB2006/004314

route is still the best. V\helre the canmera i mages are

related to an area, the devi c,se wi |l display the road

he sel ect ed.geoqgr.aphi cal , ar wi th camera

MRS b S8, L GOIRRY B Lyl ng fom that
cahawi ng the approxi mate direction in which each canera

IS pointing. The usercan select the canmera, and the

device will downl oad and display the |atest inmage from

ThBALviEANR 1R redldfied &Y iy £ Do SEMESE %Qmag\%ﬁlga?lgég& Ap order

sl ide show of "all the canmeras in an area.
ofiflispitasandeerselseted by dust dettichyfot instani@\scaming the aienabddsplaying the

. SC [.ng,the area and. di,spl avi ng the inage.from.the .
]I%aé”re%nf?%mgﬁhgscél&egat ‘glo?eﬁte tougheefusse TP e loraoRt fish "ﬁnidrtgfr,eafter n
dandcd heneak] @ithi the dhshanaeays BeUAMGEEslidei shbwt b8 BdIERdIesto be
away .l ast. This slide show can be chosen to be

Bt &0 FIYY St S5t Brshi e anEV acsardgehemoge pavp the next,
0B BLANMSe. (hHANHIRVRD N iQud BEndE%br cQhmiRY lﬂ@'tegiue& ghe device to

touch the screen, or issue some other corfmand; to

displgjibs mextimagievi ce to display the next image. Wen the
user of a device invokes it, the latest reports from
television or radio stations which intersect the
Wheoghaph ofk davieaindbldsnif, efeclatesttOpdrhefréia atlevi@bn BELAID stations

outed over by the, device, can be transmtted to the
W@Jés PUES S d‘hepg%waﬁﬁ AkeaRy interestriqeheyusercqs keipg tewted over by the

A6 da8We@Bhnb:Ritldd 8o theMRGE: Hfd el Bhdkay whi ch will not
distract the driver's attention from'the safe

operation of their vehicle. For instance, if rules are

fil d c e PND to autpmatical ly. and .
ngg!é‘g(feeec 3" ed;’c-lsp ay Iaatﬁplfsgﬁr?lg eeofﬁ%%%%oq W)‘/’%ng‘ﬂgﬁ’é)é disract the
ddiver’y etteméad froot tHeesdfnopemtipt efl thyr vEeclENR:r Btne&rules are

In this way,.

ly viewit:- nit is safe to do so. . J )
e it e el OB v e deeemt bl PP AR e in
seﬁﬁ&l_cg,rt]:aé/ 8fiver QeR Mt b%@{t@rr@tﬂgd M@“P@ﬁ)) s ﬁlacl,dyc')nlﬂ Rel & When it is
jurisdictions the law requirées or inplies that the

sadfy foy 89 sehbuthds WeY. the Idsvice pasi proside eemidanee ansl ingeraction while the

dile? b Sl i AL YEIIE b L GV GG GUED 1851,8 ENRe O imp
eiarrpl e in t%e UK {ikg %ﬂ‘f %@g&yggggdl%égf fﬂ? ec:la ct c.lugﬁ ot implies
' thgiothe shives shauliendfkallotv thsir peen_‘tienttb el c_ﬁg.ﬂzlcteﬂ(hy @A in-vehicle device
%’%? g’gg?o%r? egﬁgfglg t1neth€i13 I? ?s {hgtlggg‘%tolag %Jrf%ﬁc R%MP c%%rs%,nig the
UK it is petfectly legal for a passenger to operate 2 PND intetactively. :

Download and Compression

In cutrent implementations of mobile communications networks, communications costs
and delays can be significant when transmitting 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 directing image requests through a proxy
server which is attached to the fixed internet. In this arrangement, when the PND

requires a camera image at a patticular location, or a numbet of images in an area, it
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In current inplenentations of nobile comunications

net wor ks, communi cati ons costs and del ays can be
wak@niofice@ant when transmitting data of the sizBCDGB2006/004314

i mages. In addition, differe canmera i mages may be

made available in different zes, scal es and i mage

n . be mitigate directin
LBk R EITE BB B B S Dsh IR iy Bl GOl om
thdit goded drigidahdochticed ahdtrecades . thém ddiemeRr GACYLTRAL the fixed

.when e PND requires a capera inpge at a particular |
g 520 [19% PROT S5t ol e e foe 47 Haukd or video

bl dtRcLsBA U 8Shativalyt ﬂﬁpQ&}@)@érv%ﬁﬁq\éf FecdiPEddth ShX (SR _%E(te.l‘rﬂs]l soutces,
turn requests t he images fromtheir various origina

spcastdnonBetiodisdbasiacsefly eseverelmlidhau.crrerendbercid sigmfient news to
i ' The pr,oxy server. na bt.ai n dat a
@%ﬁﬁ@ﬁ%ﬁﬁﬁ%V%Wmﬁwwﬁﬁﬁv%%ﬁ%&wm
PAID escalest dr\olipsythe fithsgepo oheyPNEXY foeh ikt fC@inResdat e SBBE to the
t.o it extern soyr such as on a periodic |
"HESE _Q%H@E"%i@@%% the D 6i5Fa. B0 Ak risFd igch is less than
184 ik AdilNEWNS visld SR Phd PN crbinO Xdage8 Y b Jﬁggﬁed in black
converts the inmages to a format which can be re by
apdywhippyps adilackagd srhite|impge tefpirgsriesg dandwitdthethrnd dobrumimage. An
: es. [ t,0.t heaLi nu ai
B gbess R BATRLPER el e AR |7 PRI (R BIRS B ) or 2
' sabohd, thuglenabling shelimage difjday théhadiihd welavieleadribedlevel

visible on the PND screen. Inmages may be supplied in
bl ack and white, as a black and white i mage-requires

TegE6 Chandwidbhptdanstaa col our i mage. An inage processed
in this way can usually be downl oaded to a PND over

GPRS in 1 or 2 seconds, thus enabling the inmage
THE SREAY ELPAN | el &l Tara
e B R e R e TV T L T
saamedsyslicsp lod yisep finteiadém ok ieppldyed o sdiet vide@elatas afdesed a8Belect
stens of . user i.nteraction are enployed to sel ect
SIS  sle0 4P 7 FciroriBe SBiogeh e ety g dsshogn when the
cathd@ @ selettdd @fa 4 Eabdrh SycNBVLidAG tp Q34GNseliRe o £ HAES &ifA £ shown,
is shown when the camera is selected via a canera

o5 Al Pelo FRBEtHrapRenor sideseliave of die vateRses e iaptouty et ghemnrea is
+Rh&t&l | p per canera, when a slide show of the cameras

Oon a route or in an area is requested. Video

Conpression In order to address the tinme and cost to

ad video clips over current
V. og'lp ession _

In order to address the time and cost to download video clips over cutrent
communications netwotks (for example GPRS), a proxy setver is used as an optional part
of the system. The proxy server fetches otiginal 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 accéptable levels the cost and time to download the clips. The
proxy setvert clips frames of the video to the aspect ratio for the PND screen. The proxy
setver compresses individual frames so that they have no more detail than is visible on
the PND scteen, ot to have less detail than is visible on the screen. This can result in 2

latge reduction in the data size requited. The proxy setver may reduce the frame rate of
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conmuni cati ons networks (for exanple GPRS), a proxy
server is used as an optional part of the system The
w@e@p3ses ver fetches original video clips overCT/B82006/004314
fixed internet, and transforgs them so that they are
of the m nimum si ze conpatlﬁ'e wi th display on the
Thi s Q. ac ta evel s the 0St 8 .
ﬂfNrg%eot 0 dg’u%ﬁ“oadc nﬁmeg‘iwggle%hmeg %F &%/eosvéer“(/a}éir: crf | ps D. This
fiimarre iy bbes ‘ldvﬁ&@Stfﬁan’id@q;eﬁS&Qmﬂ foRtal simplervideBesubNiRs that of
creen. .The proxy server_conpresses indjvidual franes
ClEsHRPViRg Yt AatAEC REPSHredPR Terteh spcddes Predppitentardeo using
atgaﬁhigﬁ{@teﬂcﬂgen en&@m%ostm |S§§13 aéj q&m@ 4 E}@Q)rﬂe? i}él ﬂl ﬁlghly
on"the screen. Thi's'can result in a large reduction in
cethpreghgsl vidsioz dats. copgh readodifigsecanr faxtpr smt \static r’caykgr@dlsﬂc end other

ate ofthe.video to. m ns
Y b Bk B b B Bieo Bl CREE Rt 25 gignces
bétaeen wRY sb@ea&dl e st. STHer eoMRG1RET aﬁﬂﬁm bOEorBpebsiiY Baffic

vi deo such as that of vehicles noving past a. static
ARV FHS 1P PiRerahlitooyel cemprepsian feehaiqueyagd gan yield
a Qﬂb@ Qi ﬁvﬁ&ﬁ@n@&de@ Aty sAoUASBEPHLENG: Bl ARdA BlUeh o %@ which is

in order to yield highly conpressed vi deo dat a.
n@b@ﬁménéﬁégngéebaﬁiﬂamﬁhﬂSmnnfw§MBan¢background and

ot her common el enents of successive inages in a video

clip, and only transmit the differences between one
Radie Repadn Stoirdpe anid Riesentitidnconst r ai ned appl i cati on of

conpressing traffic canmera video-clips is particularly
anmenabl e to such conpression techni ques, and can yield

L&caV hisle RatfolnhiPraBi sehiof NGOG Vﬁ?rfo% SARO RGO TV %%Qy rver can

low frane rates in a size ch is not orders
sq*pag Hrifgdepdttr fgem thhinterndteos frem lybadeastt,iusingitha &S SRatdmo The

[ t res tatlon L ca and
:)sce)ltvglts ?II{ g%egl gen gl i %%é) ot & }‘tf et eﬁ}éerdsgy they gtation
cqyeaggl aser Waen danussebfas PNIDD atfnfdkes ﬂﬁﬁ@ ItKeSlaifeﬁiﬂﬁpdiﬂﬁBfrom stations

ernet, r fro roadca usi Sys
whith SiPS5 B e RRR roat ERisr o N Ses 0, e dbe A being
usell @ ARSPNIG 8Lkl DihskiedShakd PRICAVEIIARE bREES, it. %%rmlbqlas a

usef of a PND invokes them the latest reports from
spepleg | ‘@lrtﬂs*hvm. ehd i ot épusegerbph erigingginatyritions. Fhieaspsiker can be

pﬂbgﬁ: el totdﬁa Qa%kq{olw\ﬂﬁ)radecp fraff { orl:le\?{I e%pth%r bel ng 23 8Fhe map

can be transmt playe
infyafpke lhpy:d it sele'Eh gaffblcatharss ﬁyrﬁpe@khyplmayibel a&igrﬂSI&dd tvith symbols

ssue ver bal g. i ructions.. This speak an be
in R B A 5 R DigER BV A EhCY PefF FEP iy Jatations on
th‘éﬁ'iﬁdfp tihey @hehesSaleet ads piﬁkﬂ&cmﬂj} touching the screen or by any of the

other control mechanisms already desctibed.

Example of Implementation

Hete is an example of an implementation using the touch scteen for a user to examine
cametas 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 camera icon shown in the screen to select



10

15

20

25

30

interface used to select traffic canmeras for inmage
di spl ay may be augnented with synbol s indicating audio

WO e@f7f05196 eports, including reports which ref ePCT/GB2006/004314
particul ar | ocations on the p. These can be sel ected
for playback by touching the screen or by any of the

dy desgcribed. Exanpl e of
cRhehf dnClt ah e SORERRN AR R I e o Bravanas e 2
s}wsvs nfe ithfgetshdﬁh o$10the @INH) Gtredn 205 &bni Eun@xa N B teadiRE®RS) of the

on alternatlve passi bl e routes Figure 1 shows the nap
AEFW PR 0 CADER LipdaAswHe dfemprl BB PN esnests diteotion to the

ud¥Pl Bodshd rdREpROShhEAN. ThistehfnMe £ @LeIUKV\@h&:Q iR ENG on

is installed |s indi cated, as Is the requested
thedeft. ﬂ-?hatqf@n bagrese the I@WerQWWf@ei’rt@Gm tbmsidebf thegoad on which

st c. CaTer se oughes the
thec'%trffl:l sﬁ ave ng fnhe @%8%1%6 ({kg Ctgoe {0 cane rtéo n “flﬁlahngﬁtfmem 18
polaty, ﬂ&d@ei’dﬂposaﬂ)wlemeuahﬁfenﬁggerrf Eigedtibe. "p}m@ )in S61itYRT to the

Fi_gure sho t he, i mag wn on the PND screen 20
trf‘fllﬁﬁ haxelig i the dpgetiogdn %“i‘c £ GHOEP 1t ReingRg ovhisheiamof gnffering

ﬁ@ﬁf@{n@es%oh nTﬁb Q:H;&ﬁpll,sh%’fﬁéél Ink Sbeﬁéﬁtrgfl iRfbrinthot (A€ user of the
opposite direction to the usgr s possible rou@é past

anpawemateldmetrmrs mewlambltbe candrn ist peintifg, anffethe useradifl inot know in
ngrcil \G%S ﬁlheallinefatwas-rherq%fg{) %y Qv%%%u Srﬁy Efl I erg?i%\%le toowfser that

congestion on the & roa
theteafris € 50:50 tchaveldfi dﬁgounmeﬂn@ eon@Ras heardo I‘cﬁﬁ'fetaon Ti0s ishevery

.direct on_in- Mhléﬂ Ee canera i s pointin the Eser ﬁm

mpeLiapt, Pehh gt SR Pl PGS HOP RACWBnig 85T et taffis trplling in

ohd1dieQAbA 38l o b Rafk afklitnd ANe! dd gaté BirdBi6n dTELELOPD in
in which the canmera is pointing, IS not

FiguefZeshayg thatothe comgastelion theTimage éxfawpg elog dles diedetion which is
f f .the e
PE’P‘?’%%?‘?S’ éﬁpo&&aﬁcﬁﬁ% ?e%cghzﬁe US&" widhes  t0 SRR ﬁ)gé(a;uset ﬁlgs is the

n-n camera IS p0|nt|ng,
mggedg of ch medw kvigal is rpontung hloghinr Aabiben appreachaisEspan@sow to be

oi.ntin th n have be able to infer that
PR 75 06 A6 At §7 25 Rest G TG HOh AL e pattern
1eB8itidnOs oFRHARYS #blel to dekbinsind Bre RAYRTIF thEROUILARtto bﬁ&?ﬁ idk alter the
as tgplcally when congestion occurs, it occur or

shapepf acarsomietipt i shAws iethdicpueqtiosiantatien #rstpetspective as though
ﬁﬁﬁﬁﬁ\ﬁd%&?ﬁ%%%hﬁ&ﬂ@w%n the opposite direction. The

arr oW 21 in Figure shows that the canera taking the
image is facing along the direction which is

AP BRETE APESE S AL el oy apons.
Oakvichgihic GhadeSn PQiuid 1, Mge &@Mdecm@ftm theARRIcQGASIhd Gndefd 2 may
bea'zl1 gggca Oalv’élertnguve Figure 3 shows the image 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 ditection which is approximately patallel to that in
which the user wishes to travel, because this is the meaning of an artow which is pointing
up. In Figure 3, because the direction in which the camera is pointing is approximately
parallel to the intended journey direction, only one cat 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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superi nposed over the actual |anes that form part of
the route; this may require pattern recognition
W@ odormsrees abl e to determ ne the edges of the rPEGBAE6/004314
to norph or alter the shape of an arrow so that it is
shown in the correct ori ent ati on and perspective as
h .of the.ro e d er
Jffh eggb B’t ﬁ%lg)g rrap s St g%rr%utiy | an]es a%/l%pend upon
\x&leﬂ'ﬁf ﬂﬁtrb\ltﬁlgr Qe Ot 4v0Bs of Dk déla?él\htl’t@e khﬁeﬂam&@eat{dﬁ and what -
Figure 1, ggﬁcr|ver deci des _t hat, the out e passi ng
a%‘é’ﬁ"é“rlé“? Ry thsen 1 fpytoselertin. Bt ftiee ee.%ttr%hese dHEnaeipmeras,
trter@&ﬁc 3 dh sRIRY ﬁ&'vebgrvénhrﬁe AR h&Ratife deat Ebﬁec@ L B take.
2 of Figure 17s selected. The afrow 31 in Figure 3
Ty dvisertrpagtselette tontevldch pdssesdpytchmetn r%ag@hras by amlud@getho ngpd by
t.he irection ich.s [ OXI eI a to that
Camervv% %ﬁ%‘l’tf@egte Deiahind ?o PEF avd ‘ge%aus edttﬁ' 3gcqrgpanying
eicﬂietrifﬁanatﬂg:a Ginagan(cdf moYe Yétietally, i e&ctpplat]lltdcla @fuadiol 6k video traffic
ure 3, .because, the direction in he canmera is
gﬁ‘ﬁt‘roﬁ)g Wrtg WAk TR PRI S SHF &) 2 t\g\%t‘t‘h}é{’?qﬁfleh‘a%‘tﬂie in route’
aﬂl(PM{cfﬂl?éf b6 € BhLIRA ‘exRRUY FORErBRY. T&cﬁhﬁ'ﬂm €ndlidd HSoute’ button
| anes for the direction in which the User wshes to

thengspases thegewte oralculheOIt riggathinn (tsfplgdlrretuemngmrs threoBN® itself) to
ch I ongest ed, river decides
FEUE BT UiT o828 SRERERAES o el oMY BRI
, ttdfﬁc\/lﬁforﬂihtghf) aﬁrkhmgl &hfPNEhet Gbuf.tarh deildat® asie: beng @flculated that
st _the routesoffe t he optinum
oy %Ptf&?%ﬂd BPethe p evreﬂteoc @g%?ra algpthny ey el ysp @ther

ldh@YbT AEFRS Wsth BN WA nANB LRl HAR @gl @(&» t@fficlsBs ot MRNvemdnt of
| ocation, and what account it madé of themin route

moblle tlaphpnes Bgtoss thej sl ok eisax henhe ryRippd PN meay display icons
]1‘1 a(?f ro&&g d:i(g 3; %?lc ?I{(}%eﬁlts SPE os@é%v%t V%n éﬁl&?o.]nhmap or a

river a goo cor POt e To taKi
sdheinaer shmyn§ degglinmedrioutee lnfid czhll kasse shhythe aomita o? the traffic
uch .as |nclud1 canera 2 as’ an

t he raqad
o R R LA B D ot e S FHPes A i diffrent sources

era@d itii$ ab©chAYwATEO IRBL Mﬁ@ﬁﬁlhtot BeaddnhiSleteid MRES okHBYES many
(or,  .nor eﬁ%gner al | y,_ each pl ayback of audi 0 or video
qurvsrtrqnel Heffi sigemsnyith Wi Brepets rapeaths @ émreénseeipguaomfﬂc jam

21RHE A Ssk PP dlsg,%r;'da@ﬁoxg rlfa‘f%jrm;fr b bt @n. @t’ltgt&  dane using

anot her button I ab exc I ng
therseandand I Qldelecon pretcess ifp whichre uskremardka asbeckt Hrex fooall BOI types

e e AN

(Vﬂﬁcaf flf b€ afERnhSst (r8dent xlbihiage) LUl 651k sRed £h&N BRLRGdo Feed) and
the traffjic information); touching the other button

theeliyer 29 taer esiack thserafle E’f’atl% PGyl 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. A |

An image of a device 40 running an expetimental systentt of the invention for traffic
camera disl;lay 42 1s shown in Figure 4. In Figure 4, the camera location is indicated on a
map 41 together with an arrow which shows the apptroximate ditection in which the
camera is pointing. This is an example of how traffic camera images might look on a real-

wotld PND. The white arrow 43 in Figure 4 shows that the camera taking the image is
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avoi ds that particular canera. The route cal cul ation

algorithmmay well use other kinds of traffic data in
w@eoo7osTep61g its cal cul ations (e.g. road traffiBCT/GB2006/004314

sensors, novenent of nobile elephones across the cel

network etc.); hence, a typi PND may di splay icons
f:icﬂl earc_glt Itxg g:gg éi\(lj ggygg % %ﬁ\yx&m{lat ilg{%r;a_raﬁq(io %1 ﬁhlch the user wishes

S hmwl rbgcduhsthnhﬁthn @tkaniny b an hirow s:hwhlﬂ dﬁﬂtﬂn@hﬁ; hat t he
quality of the traffic information can be very
vari abl e, not | east because it cones from many

Tde f ARERNBessAMYIC 8Sove HRRKR, 2l ‘&arieﬁr BPLA PAKARIMNEON Burces on a
maj or traffic jamto be conpletely unreported by many
cemmyeisetian aletratatd be uspdge enbanceithdninfdrmagierepremided by a petsonal

C r ei-n raffic a
nRRHRR Jér\_gﬁ% "?ﬁé \éneech ngs% B0ied LR b6 1{»}0@{% %:fm ANof teaffic
caadre rimagdst witls tlmeafbdue gdldﬂ&ele&'idng)utd"I@el&haﬂCfafﬂdlePGf a PND is a
sel ct|o roc %glln whi ch a user narks gﬁcheck box
PRGFUIE, inghce 9§ st fpfprmgtion; snpancemell SYEEY . pRwleonef A/V
idfbih R W hARES e thRvARRE PRé 8ht@ndd. qfh@ lhGpIk @B 8f 1R and video
(which may be the nost recent still imhage, or in~sone
cempisssion tegliquep gpd thedwse of éems)X}anr lovd the,data teabe Ioade onto

' t&emﬁt g u&{eamla agaém{laltp nry, MRS He -f the Sf AL RS been

al ong say the next es o 'S Toute So

eraphasakd wbowalt wdbhé hppratiited bpfthcwh akilléchi the aftfthﬁ tha®PND could
| ooks e evice 40 running an

m@'ﬁ?ﬁ%b% é‘fddg‘;%lft%%ma‘fe ?”ﬁ%’*‘i“fﬂ/%‘i’ﬂﬁeon for traffic

canera display 42 is shown i'n Flgure 4 In Figure 4,

the camera | ocation'is indicated on map 41 together
Vaiiqus madifisatiens ard alkeratinmncotithis inysptiox |“ﬁ3btbecoé1¢6( entakest to ghose
et 1o ameg A BLbMle /e ol B EHAPAR P ghod be
uRNBtodkththathistieveatiomiyndBta re tEdglyrlienived sd ewsiitstrativet daghodiments.

canera taking the inmage isfacing along the direction

which is approximately parallel to that in which the

user wi shes to travel, because this is the nmeaning of

an arrow which is pointing up. The device descri bed

above allows a variety of A/V information sources on a

communi cations network to be used to enhance the

i nformati on provided by a personal navigation device.

The mechanismfor integrating the |oading and vi ew ng

of traffic camera imges with the route gui dance and

route selection facilities of a PNDis a particul ar

instance of this information enhancenent. O her

exanpl es of AV
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i nformati on enhancenent have al so been outlined. The
application of inage and vi deo conpression techni ques
wap@7nhmsuse of a proxy server allow the data POT/IB82006/004314
| oaded onto the PND in real 4,ime and in an efficient
manner. Al though the use of ‘PNDs has been enphasi zed
it wll be appreciated by those skilled in the
art that the PND could instead be an enbedded
aut onoti ve navi gation device. Various nodifications
and %bteratloqé of thi |nvavk¥on wi |l becone apparent
1o t RoREVREPY |SEEos APERAe &7 @ Roeptedepaimpagd fanopnteasemap,
%ﬂl@?w@fl dnBice rhét¥ %ﬁhb&g‘ eacﬁriﬁ‘dlbattmg QQHJ:a%Q %01.“@/ 4@% %&(99% wsual
that this invention is not to be unduly lim
tipffic informetiqnecdyip sarmambs! being Miectablentonpley badkithe aamv ioc msual
i2heL.anle to display a route superinposed on a road ‘
map, together with one or nore synbols each indicating
a location for which audio or visual traffic

|nfo t,i on ach | . bein selectab

2l ay Y ‘Eon%tx?fb‘ﬂl lowhgrel; ‘?J‘a?f% ondnviswl Uﬁfﬁémformaﬂon
Vi sgﬁgmoglvﬂlemagey;herel n the traffic information is
‘visual traffic informati on conprising still or video

i mages. 3. The device of claim2, wherein the visua

traf ra by.-a. fi xed traff
> rrefrrgg dﬁﬂéql_ﬁf‘ﬁ%m{” c‘é’ﬁecf c alv} r%u% 9\%{% EPinaHiga %E%Eﬁted by a
Ekaﬁﬁﬁcammﬂornatlon is generated by caneras operated
by end-users sharing that information over a network.
5. The device of claim4, wherein the visual traffic
4.1 nf orhatdedte bs UBRE, RN Yh PPkl R RIEHNAYS GakbR ris generated by
devi ces sharing that information over a network
cappEas ppgragesl kyrengusprslmringthat information wirensaietwordif f i ¢
information is generated by or obtained froma web
site. 7. The device of claim2, wherein the visua
>t r af The devifopfrakinod, inegen dreatiesl enffabinféridod O Eerated by
r%%%%ISJQQxl JVIC%E{ 8/ ThefdeV|ce of cIalnkl wher ei n
Pg 16T PR that 1B foLmaton ey AREE e or nat i on
that is generated by or obtained froma radio

broach ast .seryvi ce. ‘
he ev1ce of claim 2, wherein the visual traffic mformauon 1s generated by or

obtained from a web site.

7. The device of claim 2, wherein the visual traffic information is generated ot

obtained from a television service.

8. The device of claim 1, wherein the traffic information is audio traffic information

that is generated by ot obtained from a radio broadcast service.

9. The device of claim 1, wherein the traffic information is audio traffic information

generated by a television audio feed.

10. The device of claim 1, wherein the traffic information is audio traffic information

generated by or obtained from a web site.
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9. The device of claim1, wherein the traffic

information is audio traffic information generated by
wa@2daoelosrbsi on audi o feed. 10. The device of clBCMGB2006/004314

wherein the traffic informatj,on is audio traffic

i nformati on generated by or “6btai ned from.a. web

site.11. The device of claiml1, wherein the traffic

information is broadcast or otherw se distributed with

11.ocatthodevictest ¢y 1 ovickadia theliaffid bfoheition @s Bfoaddasl &8 dtherwise

wherei n the device includes a touch screen display and -

distibuted v lecatipg idegtifyingalfe enough to be reliably

selected using a fingertip. 13. The device of Caiml

that includes (or is connected to) a voice recognition

13ngi Abe devmiceifiaagmd, whereint the dewigel ipcledre akowsh wpon dpplapted the

contr ol sage to, injtiat ayhack of. the audi o or
PRt iR Re R b Iy BGea38Se Uaniefin: el 0y a

Personal Navi gation Device that includes a nount
attachabl e to_an .autonotive w ndscreen. 15. The device

I8¢ cithf fevice BéiGRimah thafvadads @titsofritesed fay k garise ghcognition
' The. devi f i rel l:5:.:

oA Rl R S R C g ] Ehlol s SYTRS e
peyEichrithewhdip o mistdinfesrmtioh. i s an act ual t hunbnai

image of a video franme froma traffic canera. 18. The
device of claim1l in which the synbol consists solely

1af t ekt déescdfl irh ANbeidDa PIREnAllBMkgeidf Deviad thailBclufles a mount
whi ch the s¥nbol is a graphic or icon. 20. The device
atggchahle joAnEYIQROtYS "ERASCHEYgr aphi ¢ or i con conforns to

t he appearance of PO synbols. 21. The device of claim
20, wherein the synbol for audio traffic information

1yr aphhedéviag af shine d elpring a0 embeddphotanotd2 naTigdicdedevice of
claim 20 wherein the synbol graphically represents a
canera. 23. The device of claim1, wherein when the

16iser ThodstieSfichén $2,vaeBeih thelshbyls aterdatlyatdéas®0.3anROI3cm.

for visual traffic information, the |latest inage or
sequence of images for the location associated with -
1.hat TRy aB@te bf MinSR! a¥edid Ae GmEF isNR0A BT RREMIH 2il image of a
seconds. 24. The device of claim1, wherein when the
vigeeframe ffofrestraffie caaeteen in the vicinity of

18.  The device of claim 1 in which the symbol consists solely of text description.

19, The device of claim 18 in which the symbol is a graphic or icon.

20.  The device of claim 19 in which the graphic ot icon conforms to the appearance
of POI symbols.
21, The device of claim 20, whetein the symbol for audio traffic information

graphically represents a microphone.

22. The device of claim 20 wherein the symbol graphically represents a camera.
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a synbol for audio traffic information, the |atest

audi o report for the location associated with that
wa@pos7eve pl ayed back. 25. The devi ce of cl ai PELGB2006/004314

wher ei n when the user touches the screen in.the

vicinity of a synbol for viigdal traffic information,

he | atest i e for. the | ocation associ.ated wi.th that

24 B ioq L Sy AV RRTER IHEh S 6 ORRIRG B S e SbRe e of
a 5RhMSINoF Qistid) @ealRPin B nda OIS, Nh8 Bredsh Enspe R @BqWHncH SE RPage OB the

other control. 26. The device of claim1, wherein when
logation pseaciated tithethat smbsbis displayed formedefingd Armpergf sgconds.

synbol for audio traffic information, the |latest audio’

report for the |location associated with that synbol is
24| ay&He Bavide afirtainh 1} higereis svhemeliruakd tpudies deesiden it thie wiamity of

to t map. b ouching. th creen.,.or usi sqne .ot her |,
» S et ~Bip et iR Aiaohe B OIS RN BY Fhe g dtogiated
with M%olﬁsrlﬁiy%a padknNformation for a location i's played
back on the device, the device shows a nenu option
t hat enabl es the user to include or exclude that
2£J5. ocC atfh@ Bevlide ¥ Rink ?,U\Ll?ere' %vhe;[ Ia _lggﬁlﬂog&egthe_csjcf’éewthe vicinity of
wherei n the device can be configured to display a
a spofud foeviefal iafiigasfoanatg, threlategutmegd foorthalweationodssociated with

G O U e B GRar o8 WABPE R PhBor b gshine
thRlsereth :PhsBRmlediidi@os@sIE Or der as the caneras al ong

the route, and each is displayed for a short tinme or
until the user manually selects to display the next

26.TB9@pe Eévﬁ’d%‘é{f Qf%xg eXIh &t AAEH ustept(z)g&{l\éﬁ fle &REn in the vicinity of

sequence. device of claim erein t
a syegjud iereaudio teaffig eorfonagion sthe st hudio opurias thrdycalien associated

T e Mg E e PR C B Pl Tho o L Bau R dhe mep by
tdubligL tHelscledn ab@itg sotheditli@lcayradl. The device of claim

28 wherein the sequence includes forward and back
controls to allow the user to flexibly nove to the

27, MgeGe WG AUBATPSIhdBheF RS 1 bOvEREMard2infdMSition for a
device of claim28 wherein the device takes advantage

logftianhe phyetebackfoni thagevdcs; dlepudavied shows a nsnidgptioh dhettepables the
d | gad t he i es, fromgthe network in expected
B S e R el M) 0 he user bef or e
all but the first imge is displayed on
28.  The device of claim 1, wherein the device can be configured to display a sequence
of images along the route from a set of cameras along the route, when requested by a

user command.

29. The device of claim 28 wherein the images are displayed in the same order as the
cameras along the route, and each is displayed for a short time ot until the user manually

selects to display the next image, from the next camera, ot to cancel the sequence.

30. The device of claim 28 wherein the sequence of images from successive cameras
may be interleaved with the map display highlighting the symbol peﬁMg to the camera
which produced the image it is about to display.
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screen. 33. The device of claim28 wherein the
expected first inmage of a slide show nay be downl oaded
WO pveasmbel y a route has been sel ected, so thapCT/bBe@6/004314
is no delay at all before t sl i de show begi ns, when
it is requested. 34. The devi‘ce of claim1, wherein
audi o or visual traffic information are for |ocations
on a planned route. 35. The device of claim1, wherein
3au di Ol'ley devics uéitlaitr 26 Whereinnhosdqasrice indwlesifeaaddehdbaclodontrols
ndent|y aof selecting a 36. The devi ce_ of
cq, A8 Sogitie Py FIRe Corher@asea M A6 Bt AMEregent 1o them.
associated with the planned route or alternatives to
that route. 37. The device of claim3, wherein the
Saser Thayledereisin g8 whewwit theslerics tigrerduingrgeaf shavpridei of images
tha i nt.er est elt er efore sele
%gﬁes{]l %&15"3” ?O Gygilo odreghe ST & elbegﬁ%%nl? Iexp%fe% display
ok .emnimnging theukhly t38he The Wt all Wit thd ﬁtslmu&a ?tﬂd?'ed on
the device can be requested to show a slide s oW 0
S4Ff™t he visual traffic information froma set of
canmeras in an area. 39. The device of claim 38,
wherein the order of display of the canera inmages is
3§e| edbedetise ohdaintedf weerein ghe ?*I@Ci@é\ﬁlr&t émegfe af|aaslide SIQQW may be
S%gdr?gr]%& dﬁ?e éfl C%u% ehaesCDtegn gerl]ciecﬁe SO élgp g'ire]dl 1§Sj :gg o4 awal before
tltehhde:ﬂimxlaegnﬂmm& it mretcjnestedane sequence or der as the
sequence of canera distances fromthe user's current
| ocati on, whereby the canera image fromthe canera

3pear gat deQick N USEY 15 Wi Rhdib 0SAlHs thFadiidRLAYERS are for
first, and the camera i mage fromthe camera furthest

lopptgnmsore Rlasaed toutaur rent | ocation is displ ayed | ast.

41. The device of claim38, wherein the slide showis
automatic in that each canera inmage is shown for a few
35 ecofitle diwfeorfeclqin dc ededtengatdio bheisuab whffic migematibd. is Tkl before
ice,of. cl.aim.38, wherein the slide showis
Oﬁ@'qﬁﬁ#ﬂﬁgfféd?ﬁn$ﬁﬁTl?he user nust touch the screen,
or issue sonme other command, to request the systemto
dlsp

ay
Theé device of claim 3, whetein the cameras are those cameras associated with the

planned route ot alternatives to that route.
37. The device of claim 3, wherein the user may choose to view camera image
displays within an area that is of intetest, either before selecting ot requesting a route, or

entirely independently of selecting a route.

38. The device of claim 3, whetein the device can be requested to show a slide show

of all the visual traffic information from a set of cametas in an area.

39. The device of claim 38, wherein the order of display of the camera images is
selected by the device.

40. The device of claim 39, wherein the device selects the order of display of the
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the next image. 43. The device of claim1 wherein the
devi ce can support the downl oad and di splay of video
wa@bkiop®sfepeOom t he i nternet. 44. The devi ce of clBETEBA®6/004314
wherein a video clip of traffic noving through the
canera area i s shown when tHé canera is selected via a
canera synbol on a p. 45. The device of clains 44
Cappé? dPASS e pGrRung fthe) jatfa Aod) ;fgamge then GAfpEL? JRa8eE|ip ghe same
seBlncE ATBERas HRQB RS b8arSHR WishhnclNBomAIR B8 Oflrfent location,
route or in an area is requested. 46. The device of
whergbymtie vdvesre imager fadhi the j caferanedaresh té shedisepb syergnt location is
t aget.her. wi a 0l i ch,i ndj cat t t . C o
PR M M Phe el g P e B Bk ] B b gurent
lodsein iwdsplegdiatt ravel . 47. The device of claim1l
wherein the synbol, which is displayed to represent
the presence of visual traffic information at a
41.0cafrh 0 QevideSo iR Y GHebRARE BRle WokNs htbibEd inSHADQLE camera
‘which indicate for which viewing directions visua
imagafsfshowi fipor femtseemds befasegitpedstliog tothettlgattimagreat i on.
48. A proxy server operable to supply audio or visua
traffic information to a navigation device, the
4Mavi Tht denccdefuilara 38] skdrkinlike sligle shew abh@n-twodhtipinaiiatahe user

rout esupef knposed on a road nmap together wth one or
Ry QU HSAICE et a?reapﬁﬁg R aed, oRegy iR o display
ﬂ@qggqngé&visual traffic informati on exists on the

server, “each synbol being selectable to play back the

audi o or visual information, the server adapting the

udi Vi S 1 nf it | L h -

42 cque PSR SO PR TBh (B0 oL Gl SuBRSEUE B 186 Hicply
ofsadatedlipo froad e mntdBet. wher ei n t he proxy server is

supplied with data fromaudio or visual traffic

i nformati on sources. 50. The proxy server of claim48,
4qper aht Qle@se BF dBlenas eyHehad ot Akes cllp" oflatand ﬁﬁ)@ﬁlgf @fough the

audi o and_visual traffic informati on and adapts that
CRRpEHAIGRISISBAVE Fhen HrGrREAds wlested itdr @mety sTaRet eitt §128at a

fromthat incomng information and re-packages that

data in a standard format suitable for bandw dth

- 4%f f | Thedevidyr oadadas t4 ovhetdimn series Sif omdebalipavieghdvonone clip per

camera, when a slide show of the cameras on a route or in an area is requested.

46.  The device of claim 1 wherein traffic information is displayed together with a
symbol which indicates the traffic ditection cotresponding to the direction in which the

uset wishes to travel.

47. The device of claim 1 wherein the symbol, which is displayed to represent the
presence of visual traffic information at a location, is displayed together with further
symbols which indicate for which viewing ditections visual traffic information is available

for that location.

48. A proxy setver operable to supply audio or visual traffic information to a

navigation device, the navigation device itself being operable to display a route
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devices. | 51. The proxy server of claim48, wherein

the proxy server requests data from audio or visua
W e@705196 nf or mat i on sources. 52. The proxy SePUEGBRG06/004314

claim 48, wherein the proxy gerver converts an inmage

to a format that can be read by a navi gation device.

53. The proxy server of_ claim 48, wherein .the OXVY. .
DEipRPSed o 840N} M) AT PHAGES S TRt Uit SHPdRbicaiss 2

loE Qo HAGHRN - audd- or MRaPEARY SBFNRlonkistl ¢ tedBtvie@hch symbol |
conpresses an image to the m ninmumdetail |evel

bajigs paitctablentoapian brdrathe irdiget vauad ixfeppatiogs theTseevey adsgfing: the
ot YLl GERLINAL bk fedHE %ﬁyﬁ%ﬁ f b @B eh e 6f He hl@gaﬁon

video to a mninumconsistent *wth Keepi ng the video
devicewabl e on a navi gati on device. 56. The proxy server

of claim48 that encodes a resultant video using an

Al'V encodi ng standard such as MPEG- 4 in order to yield

4N0i ghtye ﬁ&ﬁ%ﬁ Qd i eD) willdfedh M prd)@eREOX YopplEY Rith Ghta from
claim4 erein the proxy server can select traffic

andiperr tisak traghe FRmiaHeRpGYEeSs. or from broadcasts. 58. The
proxy server of claim57 wherein the proxy server can
store the traffic reports as audi o streans i ndexed by
5@ he Thapiosnsaorerf agm 48,eperab®.as Thiddlpwas yhag éakeem dpfa feeds for
| ai 58 whegein_.when.a user, of navid gati on_device
iy a8 el HACE, mfqimanat aBf 1aps, e’ AT BRTLPE; Poseriom o a
sti¥iafd) ok BitRIcEaRta hH18 tRRAoRDRE BEdroAki6R 26d rd HcRARS that Gata in 2
the driver, or fromstations in the geographjcal area .
stptileesipmaisuirble frs Rapdvidih piéicis brgadeatitas drapymipHien to navigation
¢%§¥ice, can be transmtted to the device and pl ayed
ack b

y it. 60. A nethod of providing audio or visua
traffic irnformation to a navigation device, the
navi.gation devic ei er.abl e to displa r.out.e .

S o per PR % Pin g8 SR Dtk S eedls G i mudio

oSysiaDk- e Rtk niafeh safréedg a | ocation for which audio or
visual traffic information exists, each synbol being
sel ectable to play back the audio or visua

53, Nf O¥BLI QP server of claim 48, wherein the proxy server converts an image to a

format that can be read by a navigation device.

53. The proxy setver of claim 48, whetein the proxy setver scales or clips an image to

a navigation device form factor.

54, The proxy setver of claim 48 that compresses an image to the minimum detail

level visible on a navigation device screen.

55. The proxy setver of claim 48 that reduces the frame rate of the video to a

minimum consistent with keeping the video viewable on a navigation device.

56. The proxy server of claim 48 that encodes a resultant video using an A/V

encoding standard such as MPEG-4 in ordet to yield highly compressed video data.
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the nmethod conprising the steps of: (a) a proxy server
obt ai ning or being provided with audi o or visual

WO e@705196 nf or mati on from one or nore sources PET/GB2G06/004314
information; (b) the proxy server manipul ating the
information for reproducti ort’on the devi ce.

57.  The proxy setver of claim 48 wherein the proxy setver can select traffic repotts

from the internet, or from broadcasts.

58.  The proxy server of claim 57 wherein the proxy setver can store the traffic

reports as audio streams indexed by the station coverage area.

59.  The proxy setver of claims 58 wherein when a user of a navigation device makes
a request, the latest reports from stations which intetsect the geographical area of interest
to the driver, or from stations in the geogtraphical area through which the driver is being

routed by the device, can be transmitted to the device and played back by it.

60. A method of providing audio ot visual traffic information to a navigation device,
the ‘navigation device 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, each symbol being selectable to play back the audio ot visual
infotrmation,

the method comptising the steps of:

(a) a proxy server obtaining or being provided with audio or visual traffic

information from one or mote sources of that informatioﬁ;

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

device.



