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Met hod for determining traffic information, and a

devi ce arranged to performthe nethod FI ELD OF THE

o DODIEMTH0SIN The present invention relates to a Pet/NDzho5/000496
for determining traffic information. Al so, the present
invention relates to a device arranged to performthe
met hod. STATE OF THE ART Prior art navi gati on devi ces
based on GPS (M &Qhad fdi0ftérin®ninOir it i6fOroRtRnY\8hd
known and are wi dely enployed as in-car navigation
systenms. Such a GPSevigsaxtanged tyopérformythe method| ates to
a conputing device which in a functional connection to
an external (or internal) GPS receiver is capable of
d9EEDNORITHE INGENITOON| position. Moreover, the
conmputing device is capable of determining a ro

\ ute .
bet whlhpresaat invapidonekitesia pineihecior detsuainingiratiic dpropation.
i npuk: . . ti ng: ' ' I
o BB A 0l BRI B8t AR e methon
conmputing a "best" or "optinunt route between the

star n stipation address locations froma map
ﬁ%’l&%@gdrﬁ}%%ﬁt " or "optinunt route is determned on
the pag it ﬂefvti)é;itit%ﬁ el BEE & GRS (GRoRMFodigSing S{sterm) are well

necessarl fastest or shor;est rout e.
rereimanil arc wisel canphayed asgi-cat hayigasiomsysierasl Soich akEPS based

SRR s TS e BN NN P T i o n

Tderid \(bidtdrad)) APSiréRivaRis cabstle bEddtoihingfils global position.

hand- hel d system such as a_PDA, By using positional

i Mprsenen therromuiing devipeincapablapigliotamipipe p royte getween start and

C J i . i | LN . .
QoA SRR PO EEG, Bhck BPMERLmpIAE RIS, Typicall,
tthe corapuittd gededviceti enabdelrby sbfievarafoir gampuatingteVhes® aréyptimum”

al so conprise nenory devices, for stqring map data.and , . .,
aroaﬁesbﬁr%fgﬁnftg? stgit apd dgstingrion address {QaipRsy o8 4 TBP fﬁﬁﬁf’é’aﬁf‘a& best
At Bptili rolit iC AR SHPihb BELiS HESIARSmNAM rfteria and need not
navigate the determned route by appropriate

neecesyattilydre the fastesi arsbodéss pludsred on t he di spl ay and/ or

generat ed .as. augdi bl e signal,s from egke e. .
U hEF BPYiER oS CRapRy CCaunrEBr Al enEaed plchicte

t 1t By 3RS ok B EE S 8t GF.annlifakd 8srhper dTdhe adHi¢l8 oficar radio. The
| eft turn ahead) can be displayed in a status bar and

anayigatien dapiee mapekedepuhol) Bdaagprideapra, such as a PDA.
Lo RB BBl as i DS PR b bl 0 Bhuing

to e vigation
dddvicercan \@Bick@inedt repulig intervals its position and can display the current

position of the vehicle to the user. The navigation device may also comprise memory
devices for storing map data and a display for displaying a selected portion of the map
data.

Also, it can provide instructions how to navigate the determined route by
appropriate navigation directions displayed on the display and/or generated as audible
signals from a speaker (e.g. ‘turn left in 100 m’). Graphics depicting the actions to be
accomplished (e.g. a left arrow indicating a left turn ahead) can be displayed in a status
bar and also be superimposed upon the applicable junctions/turnings etc. in the map

itself.
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in a car along a route cal cul ated by the navigation
system to initiate aroute r e calculation. This is

wais@ubsoshere the vehicle is faced w th const r PCT/NDED0S/000496

wor k or heavy congestion. It is also known to enable a
user to choose the kind of routg calculation algorithm
depl oyed by the navigation devitCe, selecting for

examak 8ndwR B éhabldan et haﬁ%h@i@n%?ﬁetﬂs 1w theidef, Whilsthdriving

calculates the route in the shortest tinme, but does
ine cas rloing raorls calgrlpted ydheaavigaionaysten), tsinttipée NeEYFe-

de). lt.is [ t
O, 103 B PR 8 g g o ey
thiggestioryt may prefer a scenic route to be calcul ated by
the device. The device software would then cal culate .
Var 5681 GH0ES o RAPKEE B IASore S LY O Gl i olgorithm
| L heir t ' RUR S 0j,BHS and
G B G R e B B e TR NG ohiOiBand o
Paatipeleqivhivhenlicalabmabi soutd in the stertestdimigtbat ddasaotexplore as

rout e between star d destination addresses, the
Wfﬁg?mﬁthvedgweﬁésﬁ’@ﬁo%g"ﬂ%\? a. Dependi ng on stored

or IPRUIsoNNBHRREHESR 2SO LS BStalt btk withasbesdfine@etiRria; for
scenic route, ...), the navigation device conmputes an

expnpleathe useo may puefeng seehis rotiigrte de galgulaisd by thpydesijes: The device

t " opt | " rqut.e may differ om i t '

SR fep e Ereate Siob BB O s el fhose tht
{ludensdranber grpemmd hivhebthRmibEp uhpoials of edterebiknewn as POIs)
certain segnents of the road, possible traffic jans,

tamsgéat bang faievenRieoh sceiccheals. 2002/ 0128770 Al _
desqf 'op(fé t@d&% 1?9]? k&ht@ b QWS st dhd \(lﬁs&in‘ﬁﬁ&ﬁ1 adcﬁ"ﬁﬁsést, tHEe
ou d. The

informat1 on a e situation on the road.
sy sigaion ke iceasemmnas dite. Defeadipgonustared of inphitepreferaniess(shortest

surface. The caneras nmay he caperas positioned on.the
P EEsIE IS, SHRICEMP as), ﬁ&ﬁl%@ﬁl@a dgice cQmpilFs §f pimum
To&e %ﬁflg Ble iR afAb dtal PRUEV&! the®opilifltiQolte nfty differ from time to

navi gatton device nounted on"a client's vehicle. The
ttiane, dependimgdathe eurrent situating ed therodd sy may femiasteaesedepentl on the

L e 0B Sl o b BB A 0eion,

tieBsibmit@c.account changi ng road situations and
condi tions. Such navigation devices are arranged to

r eceVN @0PHP b&TEP iAdndeseriles afsystem; ta proidom i ve eyifhpyeal -time

Eﬁquﬁnﬁ%tﬂc&oag)gﬁé t&? git%aﬁioﬁg)?}q%é;%&é2@16{%%6&?1?%8 t@egﬁgrﬁé g;l‘arpe % ctures
Rifali@ethtsaukface. The chméas payibercaslbmstpositiafidd en fhageouind or may be

;,%@'@3 %tgsiagr?qcﬁgll alt sea%élﬁtde. "ll'lﬁflz Se%vg'et;a?l(s:rtnitg Ppa?‘tyo% g g}:’cture to a navigation
device mounted on a client’s vehicle. The navigation device is arranged to display the
received picture to allow the client to assess the situation on the road.

Known navigation devices are arranged to take into account changing road
situations and conditions. Such navigation devices are arranged to receive information
on traffic jams from a server. This information is used by the navigation device when
planning a route or may be used to re-route an already planned route. The information
about traffic jams is for instance collected using detection systems embedded in the

road surface measuring the speed of the passing vehicles.
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provi des an alternative way of collecting traffic
information. In order to obtain this object, the

i nvention provides a method accar di ng to the preanble,
g?ﬁlé‘fb%"s{cﬁﬁgﬂé‘{\lkﬁﬁmbﬂﬁ\fﬁh conpri sing the

ol T'owng: - receiving at |east one photograph of a

por tli Branatbjdchef thalifventions o fracide aomyphodthagpravideeasalteomsive
road segnent using.an i.nput/output device, -
P‘@&&éﬁ?lg‘?cﬁﬁgéra Eﬁ?g@m’ﬁflo ehicles on the at |east one

r 0adne@RO bbiath thﬁ%b?éct,ltﬁ‘@%ﬁferﬁﬂﬁ ﬂr@ﬁﬁés"aﬁﬁefh@@%}?@fg@ﬁ@ to the

using a processor unit, and - determning traffi
ipraoThie tchanactorizeeldn dimat tleemethod earmprising thedelbeminged

v etk B! AR RARASot AL bl i omprisin
XREMIRE rédd ReperiisiRY andaphttReputabliest i ng traffic

i nformation using phot oggiaphs, for instance taken from
a sat e¢dogniging asniambes of yehiglas prthiesbleastang reasd segmealdip the at least

tratfic in Lon. AcC ' o,.an enbodi nent of the
PHSS%F%S%PB?%§E*§§%6 Fﬁ%%%g%?%PESHQUnber of vehicles
i s domdetertainigy pafic enformaindniéd anthe et lkastgue secoghized vehicle.

an easy and reliable way to recognize vehicles using, a
conphiia medhod mevidesan g@&e&wa g 10 solffmt lsanioang oy The
L RGh DV Be QReutSPBy g%ﬁﬁht_%r 4Seek. i@ﬁ)llé&ﬁl@ttraffﬁ’é irﬁ?lﬁrgttion using

pattern recognition techni ques. I's enhances

phbtographs,dooipsiancotakersfromrassatedljte e an asiyemd relisbiphvaetp collect
whep,.fromthe map data, it is already known where
ﬁﬁgﬁcgﬁgmgﬁﬁgcted to be. According to an enbodi ment of

the ABMRHLH an bRBodRIcAOSE the idveRtiort: SiEtetsRsichsTRbE igber of
a speed of "the nunber of recognized vehicles based on

tvebickts it denst ustngepatteneiecegnititioeelricyss. Thmisansagy srd ghade way
det er ni ni.ng th iy d
X8 iR b ATBHR bl FEBE, o7 age cpeed of ¢ he

vehi gbasdag tb Batmbodicheat off the thverGWTE Miap ddavie visd asdhma for the
ot her techniques may be used to conpute or estinmate

tRedeByeeeenition Beiniquss. Thiz eRfiaarsighe BAtEn ErRBRIFiAR At Cast may be
P A SR U S bkl g b2
sepoaead to end
According to an embodiment of the invention, the method further comprises
computing a speed of the number of recognized vehicles based on the at least one
received photograph. This may be done by determining the amount of vehicles on a
road or road segment, and estimating the average speed of the vehicles on that road or
road segment. However, also other techniques may be used to compute or estimate the
speed of vehicles.
According to an embodiment of the invention, the speed of the number of vehicles
is computed by
- determining a vehicle density for a road segment, and

- estimating from the vehicle density an average speed of the number of

recognized vehicles in the road segment. This is an advantageous way to estimate the



- estimating fromthe vehicle density an average speed
of the nunber of recognized vehicles in the road
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t heaver age speed of vehicles based on only a single
photograph. It is known that traffic slows down when
|t becones nore dense. Accordind‘to an enbodi nent of

erg'%ggépee%h 'o?oerbéle s@@ bt L)ﬁlxqaes%%le ¥h&8%re?h rIPﬁqm%%EEagtrtrafﬁc

ween a nu
(ﬂowmd@wﬁwhﬂ1ﬁbaxmhmmmgedﬂmebelong|ng to a road or

d h
of i YUREpa 8 rpraedgrertof B erigter RO gpt proad
'sé B8ht dg éétee&m&nbﬁi Qételtnlﬂﬁm@ R b&fweEﬁ @Bﬁmﬁel%f p’ixél@ﬂl‘ihe

roa segrrent Accord I nNg to this enbod |rrent
gmbtographrmgmgtto arroadkettmady mmemwhtadirbte:@vm(webbnd a number

RN iR s SRR B i s R aligf ortehG ad B e

dtﬁifﬁé B Birdl dro@RgienO AcBbrdingab thib @mbudiant, Qfo pattem recognition
recogni zed vehicles. Based on this embodi ment, the

Sfﬁée?@nl@f» neeshiodeemmdeyede conput ed based on a single

ot Al

ipnv ohETY 1ngttﬂéﬁ gﬁagﬂ&glehpoﬁge g@%&% é)géd Iﬁﬂﬁ uﬁnber of
treBognliet GghiR 8 $s @mpputdl I@Cdbtﬁfnlmhg agantolanf (rfdjhna)f the number of

phot ogr aphi ng devi ce, the ot ogr
di""%gnﬁeﬂé’te hislssriBaser of thipom hedinical 35 gRes E’EH“?%%? e computed

ﬁlﬁ;lﬁ nd point in tinme, - recognizing a
er og \% hp s&?ln the first photograph, -

r e co @mcandng ta anenibedineht vithe oivestiom themethed gpmiprises:

phot ogr a t he, di st |
b et we gtﬁ“?ﬂ’é‘gﬂ i%ﬁirmﬁ’ g@é’@eﬁhs agéf're%ftp g5 @ﬁomeaapg}otoagraphmg
P@ViceOthelfliSt phottpesphteintahadd £ arfﬁgt%ﬁhtziﬁ ﬁrﬂe@nﬁ@lﬁ&se&&ﬁi

first and secon phot ograph, - conputing a speed of

tlbie)tmmiebemgmaé@@fgwez@mimmﬁlmtw usi ng the conput ed

dlstance and th [ time. Based
on two B?%{%lag ggﬁgllb Itsife\%g‘éleéggﬁg rgtg%ﬂg&%?éz% vehi cl es
can beree@gmixihgd nifhbar EtveRiciatin ﬂfeVﬁécdldqﬂxd»tcrgedphabl e way.
According to an enbodi nent of  the |nve

i 0

met hodeqnputingthe-diggneeseayeled ip hetwegn et bﬁ%%’nﬁﬁealdsi&@mfaph by
0 t r

b L AP T O XU oy s
rﬁbﬂg@nﬂed vehicles is recognlzed on. Based on this

conpari son jt condj,ti ons

e crimgRHineebPesh e i ben bl rPERRE] S Cs PR cBhputed
| @i%tante AEhE %8 and second point in time. Based on two photographs, the speed of
recognized vehicles can be computed in a straightforward and reliable way.

According to an embodiment of the invention, the method further comprises
comparing the computed speed of the number of recognized vehicle to a reference
speed associated with the road segment the number of recognized vehicles is
recognized on. Based on this comparison it possible to determine if road conditions are
changed, for instance whether there is a traffic jam or the like.

According to an embodiment of the invention, the method further comprises
comparing the computed speed of the number of recognized vehicles to a

predetermined minimum speed. According to this embodiment, there is no need to store
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According to an enbodi nent of the invention, the
nmet hod further conprises conparing the conputed speed

w@boorloasostimrber of recogni zed vehicles to a PCT/NL2005/000496

predet erm ned m ni num speed. According to this
enbodi nent, there is no need to storea reference speed
for each road or road section, éaving Menory space.

LASS EAPERAI o rd FRTRAI b R0R) §Pabl. M determi
gggfg%&%c‘{:%r g(lgng to ar%ﬁA édr?’ggsg?tneﬁtﬁgl‘f?grtnheoﬁ]n ent on, ctermined
speedigjusocbnfipar¢dhtora monpninspsed: det er mi ni ng t he
positions of the recogni zed vehicles, - co i ng the
et eASHPRERE 5 TR PRoL i My, e g Comptises
co ”Tlrdefén!%%ih%‘ {HR¥BkibAN o AR WeoPRizEd hidkaces, -
determ ning the availability of the parking places.

Thi s campaiing therdstarminednesibion sath man data.dbomeap die comprising

avai l abi | ity of. .parking places which can be used to
é?ﬁgﬂgﬁgnuaégﬁtlf%klgﬁpg\‘fggl abl e parking place. According

t o anjetstROdhfERtaveilabilg of tegRkiiag plaske Maisnwiyhiaformiation can be

further conprises: - caonpili g)zaa signal conprising, the

getlestad aheyt the availability obparkinggaces whickranibe isethtorgyide a user to
I [ he determned traffic information

%nqugélga?’gﬁ%]?igg?eac e information about the conputed

speeAlcotdih e @t ethbatitnentitd theimogitionedhere the enetiiodt fhether

avai l.ability of parking places. In case the traffic

iAFFPRE i on is about the conputed speed, the signal

may o %ﬂﬁpﬁﬁlg%oéi@%a'l 88npiidng R eI tiaffid MeorfANBAL ed

speed of "the at I east” one recogni zed vehicle differs

f r om tiaesmidting the cempidedsigin}. Therdetarmanedarasfie trdomration aapy for

t.hreshol d val ue r i bel o redet.er m, ned m ni mum ,
e Do fnfo o Bhu e 5Pl el of e SR e Ped vehice
tor AsdViaildityl oF parkid placdsOlnfRbétthe GRIRRR HifSratation igEbdat the
(server to navigation device). According to a further

gopweted spersl, thevtanel BaYy pelyhecompiled apdirpesenitiethiitheasoseputed
%ﬁe@%drt?‘ﬂﬁé QUERVEn LR %ﬁzed”v’%ﬁ}%ieydiff@fstt‘?orﬁ‘g}% R %ﬁe‘emgz more
unl nfrt b ed t I cate

he” processi ng el ng arrang 0 commu
whirha pretieterntiavd thessholli vaguel tueis ibejout 2 pretigtatmided mbeimuansbeed.

bei ng arranged tqQ co ni cat ith the nenory units,
Kol e brodbhiE. PHas Ll Faaie FPARy to point
rc%ﬁﬁ%@ﬁ?caﬁ%n?ﬁﬁé‘(s&{?& B RN LA V&E%.a portion of the
eart a

s surface conprising at |east one road segnment
usi ngcednding tepa further pspectltheiivesntion reatos i o devacernomipeisingfan
?/ie hllgé:olu?psl’lt SQviEeQ %e%rtlorly %%ﬁg ar?dn Y pr%ggsgin%?ﬁﬁﬂé pfo@estsﬂl% u%gt being

arranged to communicate with other devices using the input-output device, and being

arranged to communicate with the memory units, characterised in that the device is
arranged to

- receive at least one photograph of a portion of the earth’s surface comprising at
least one road segment using the input-output device,

- recognize a number of vehicles on the at least one road segment in the at least
one received photograph using the processing unit

- determine traffic information based on the number of recognized vehicles.

According to an embodiment of the invention, the device is a server, arranged to
compile a signal based on the determined traffic information and transmit the signal

using the input-output device. By transmitting a signal comprising the determined



one received photograph using the processing unit -
determne traffic informati on based on the nunber of

w0 e@ogosozed vehicles. According to an enbodi mTePCT/NL2005000496
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i nvention, the device is a server, arranged to conpile

a signal based on the determined traffic information

and transmt the signal using t I nput - out put devi ce.
gﬁéiﬂti{ A5 Hlatibh P?gfo? irfslt%@élh n2APREd Aol 1€ navigation device can use the
etermnedtrarfic informati on to for |Instance a
naforgationoto pllevd wete.t he navi gati on devi ce can use the

informati.on to plan.a ro ... Accordi.ng, to _an . .
embonFPEBE L ot HEPTiBentotafe int e ieclsviog R navigation devies
| o ufee arranged to plan a route. According
to an enbodi nent of the invention, the navigation
devi Aecardingte amefpbiodimept efithainvention, Brswyigshon fevice is arranged to

determ traffic, information, A further aspect of

R RO 85 bieSieldmB T ngihatatbhre s 2700

devi aGuARGEFHcOEE the ikeatibmiedtd ©n vebity canpgsibhg adevice
further aspect, the invention relates to a conputer
paceqrding to fiiralvendi®ed on a conputer arrangenent,

arra ts [

rvenpra i BEELBELRE, FR e RA SRS 1o bphitr program, when
i Ioydadtonencongludrasrahgendent airmngad toi perform dmpmethbd gcarding to the
conput er program according to the invention. SHORT
DESHROPTI ON OF THE DRAW NGS Enbodi ments of the

| NVeRLLARing b b fYer BeHedE 5 inb&ion R¥1atéB Yo #Hatg %@t @omprising a
only, wthreference to the acconpanyi ng schematic

decavputey programviacedrdingrte degovetitiog. r ef er ence synbol s

i ndi cate corresponding parts, and in which: - Figure 1
schematical ly depicts a schematic bl ock diagram of a

navi SAICRNDESORIBTION BFJDME DRAWIRIGE i cal | y depicts a
view of a navigation device, - Figure 3 schematjcally

depi Embogdingpi @ithe pwertnnyill wove he denstbednbi tvayrofexample only,

UGPSR SR
Srefbieanyinbalslindickep tatspondihgparth, agt anwkicicor di ng to an

enbodi ment of the invention, . . s
- Figure 1 schematically depicts a schematic block diagram of a navigation

device,

- Figure 2 schematically depicts a view of a navigation device,

- Figure 3 schematically depicts a system according to an embodiment of the
invention,

- Figure 4 schematically depicts a server according to an embodiment of the
invention,

- Figure 5 schematically depicts a flow diagram according to an embodiment of
the invention,

- Figure 6 schematically depicts a flow diagram according to an alternative
embodiment of the invention, and

- Figure 7 schematically depicts a system according to a further embodiment of

the invention.
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- Figure 6 schematically depicts a flow di agram
according to an alternative enbodi nent of the

WO pwebsoss, and - Figure 7 schematically depi cPGT/AL2005/000496

system according to a further enbodi nent of the
i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Fi gure
1 shows a schematic bl ock di agrdm of an enbodi nent of

PELEH DRy O TS RGBS £ O The " of ocessor
uni tFigdre1Sshaivk R4t @ Mﬁﬂfr&ﬁfo@ aietnBodiBieE Y Advigation
that store instructions and data, such as a hard disk

dovicgl @a@&&lpasm appesssor o)L farperfaraing arihmetcakpparaions. The
fo%%s% I1 ¢ 15%%?’00@@%{1&% aﬁﬁm?r% %mﬂg' ﬁlaf"stgi%riﬂﬁmcuons

Ccess menory uni may conp
andh dataf sﬂncﬁ ﬁs a hdsdiska]?, d&ead Oayy Mentowp (RONDS] Ehtaﬂncaﬁgo Erasable

g,ata I tjrgqagr&gd I on t&l%%oh‘ggh&ggy lso?‘\;&{’@réslr S%m%ry

CRARAY 1%3’[%@ %etrﬂdi’ﬁ ﬂ{uté 1%9 Edﬁﬁﬁé&ﬂn@&aﬁa o%. THi ﬁﬁﬂﬁﬁt‘a%y be two

about” petrol/gas’ stations, points of interest. The map
dénensive! wiap dateglapitids end Foingrtnde)i ot nadycalso comeprish aﬁbrct)ﬂlmenswn

Uit TR A e e RSB B3

@ifofR4tRnl dboUE piRY /EQﬁéiatloﬁbl %nﬁ§ oBink@yd. OH{eCfnéiﬁdzﬁél ¢ha't also
nmouse 17. The keyboard 16 for instance be

¥PmPLisg inkerysgian at O%rﬂ@ﬁ/shdéqj%b}lﬂéhftﬁs@pd abhieqts alqsréuth@road

t OUCR, SEIRERNr IRE 1@&8@% fbﬁua{}fahg&dl td‘@é{mfn%[c'a{%f wif one or more
arrange t 0 conmmuni t ne-or nore ou

dieptit clesices,uaithas a kéylxprdy 61léhd a mpeakEr T Womﬂel@may for

nore readi ng its 19 to read for nceflop
e s &t keioatch provied! e §|§P§I3a3ig cBtin@ apatich screen. The
POLAEIRE e 1 ﬁﬁmﬁﬁ& sl SRhR¥d (6 cgmnhﬁ@at@%tﬁ%ﬂedorbtﬁoﬁ output

rojection type display, such as the head up type
diegiobsa yuaksasch displpy 68.ectpeakes 2P ane nbeadi morma@mg mhibs b9 to read for

e R 20, e 6T ROBR Aty e Bt ol BB Rventiona

Wi lteR UlspI (bRELEDS or ESuld BB Wtprbjestid: e aplagNélicBfas the head up
i nformati on by touching or p0|nt|ng t di spfay 18

vynendipplay tsesglerprofereingrunasalion dat ente alcaﬁavmﬂasprqen@r vijadshield.
[ a t | t r, C t i C
gﬁhe (H%%T%h 1§a 1"on Qé)\%laacgis bl%:aﬁrgﬁ ? tlonpgﬁ ou pu?&}/gVS%gegn which

2lowd e usguto/ iapiitplsstraleiohs and/or iifoshaivn by tdiehivpr @ngstting the
uigg conmuni cation via a network 27. The speaker
Vi&with Sisfigehs part of the navi gation device 10.

I'n CPARE pkfRssor unit 11 may further be arranged to communicate with other

computing devices or communication devices using an input/output device 25. The
input/output device 25 is shown to be arranged to equip communication via a network
217.

The speaker 29 may be formed as part of the navigation device 10. In case the
navigation device 10 is used as an in-car navigation device, the navigation device 10
may use speakers of the car radio, the board computer and the like.

The processor unit 11 may further be arranged to communicate with a positioning
device 23, such as a GPS receiver, that provides information about the position of the
navigation device 10. According to this embodiment, the positioning device 23 is a

GPS based positioning device 23. However, it will be understood that the navigation



navi gation device 10 is used as an in-car navigation
devi ce, the navigation device 10 may use speakers of
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processor unit 11 may further be arranged to
communi cate with a positioning device 23, such as a
GPS receiver, that provides inf of mat i on about the

| . . . - . .
RR L 1Bl i in I KhORERP pE SRy Ehsi GG i not limited
a<ERS. fosnthenes begngpbamente d2BingHahenddands ¢tGMB$ (glbial navigation
under st ood that the navigatjandevice 10 . l.npl enent
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| dafBlliie Baded 1683800 MEl0BRY sTRBREEHIR Bart BRIBFBRUBHI0YE] g ground-
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shasedsbgacensodr agy othiee kindrod prsiem Gt ehakdessthe device Byletarmyne its
it irsa %%11' izrﬁ'ogled to satellite based | ocation/velocity
§?§ e ut an’ equal |y be depl oyed usi ng groundbased
beacHoweodr, ABNoWIE Be tnddritfodthasthsieanayt bapro@iied hise dktFor other
device to determne its geographical |ocation, .
HeoRTunits; ingwclevisepand isaddeviesdnpwatio prisprs siljedda the art.
Do ol b B on i b BBy P ot S ffSRescor
Motiehly éfrequireel. Ohe prcessof urtihEnis shywhas piyisox; blvgver, it may
|l ocated remgte fromthe processar unit 11, |f .
r SRATISE SOV ORH QIQSeEt RS WS Rfiionipg lpé’agﬂ%m Gouughed fpgae main
hﬁ\ﬁ@éé%r’théttma[%é 68T tRRIS BRIk aRb@EE 38 {NGhoWR th Persons skilled
functioning 1'n parallel or controlled by one main
pmdbessor that may be | ocated renpte from one anot her,

as i s known .to persqns skilled in the art. .The .
o vt Th5 P Barled BB B i A coPpulkE s, B Fap by signal
bptocstsing BEsta Yvith Mafdg 40608 AfpitaNghdBNSofiard tebhrdisdyQ@iranged to
and/or digital and/or software technol ogy arranged to

pearfosmithe Factionscdisqypspddierse lisglbenmderstoog thtjajtheyigh the navigation
) g -
AR L Dt PR SRORLLAS EKLAEAR deice 10 may

nbe/fogatd axa siegledevit® may be formed as a single device.
The ngvigatiqn device_ 10 may use navigation sofaﬁgre, ..
such 188 18R | G0t P vERe USF oRAVIRRHPE Bt WRIe. csHiofledp navigation

! oo
Neivead ‘E}Iﬁm MHT% V. §£feﬁ‘£ﬁv§g&%¥Nﬁ afoP sGrivad ‘h'i‘ag tug.on a touch

screen e. stylus contr Pocket PC powere
devéene(i.cs styhus aontrbdedddtnokie; PCagqwered BDApdonee, dushi aethgsCompaq

| devi .t hat 2 | @GP ' 23.
et PR B avabe 9 it it Hafe al e REGRY Hiesfy 23. he
t Sopndts P2 @GP 1¥&INE | §steRY isdaédigrdSSbe ked B an in-vehicle

invention nay also be jinplemented in any other
anavigniienviitten Thevingentionmmayealse be rpplesgated s apy, ethgr apangement

ale ﬂa@ig%g&‘? lde\%:esl d, %ﬁéﬂ Xs%r(e%ﬂpéﬁ ﬁie!ggeh%ﬁlSayebei%r/computer/display, or

a device designed for non-vehicle use (e.g. for walkers) or vehicles other than cars (e.g.

aircraft).

Figure 2 depicts a navigation device 10 as described above.

Navigator software, when running on the navigation device 10, causes a
navigation device 10 to display a normal navigation mode screen at the display 18, as
shown in Fig. 2. This view may provide driving instructions using a combination of

text, symbols, voice guidance and a moving map. Key user interface elements are the



a devi ce designed for non-vehicle use (e.g. for
wal kers) or vehicles other than cars (e.g. aircraft).
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above. Navi gator software, when running on the

navi gati on device 10, causes a navigation device 10 to

di splay a normal navigation rm.ole9 screen at the display
A i V | i Ay al

Pt Rey S mhf Bt oot e TR ROCH EE U Ay el be

whowe agadaneme. and a novi ng map. Key user interface

el enents are thefollow. ng: .a 3-D map occupi es, nost. of .

t he Sk &ap. shows; thenpostin 1pficthe H’é‘v’rgégoﬁé@"ﬁf’ s@) Blé(? dRofpmediate

rrBurtdiiysTRRated BEsUTRR vﬂcﬁ‘iﬁt thD8ir®Qntih Whidf thé hg\_/igation device 10

navi gation device 10 and i1ts i nmmedi ate surroundi ngs,

riptatverg isralwesh"vp" wAynitihg ectobrethdi rattoni guarien ohidiecerednamay be a

navi gat i,on_devi ce 10 IS ing.is.al S {AUR 4 RUNNI £ .
SRR o TSRt Edal Tl Pt dRR 108 e FHRhSh deviee
SitoPfidst dAérmRnes idheC bR Mioda@ GHI Rafdn fikdingpund &b ioBiBntation (as
device 10 (as the navigation device 10 itself

defesrdifram iigaliegtion Al ehvelb iraflerare! bycaposien pme Ry) A route 4

osition a
qadhoyaic®iteby 11 1% 13£V4,Cl6 4suspiptigd tomiap datal sterbdin @map database in

Toior, deyees 19, 39, bpth 4 Fo I St ARSI (P gite 4 all
gﬂ%@p %%oﬂggge}p?qﬁ rbggt% InERS cloksroads, révndabfuts 12d.) lafe schematically

it
wn as ene On the route 4, al maj or .
adepictetkby exrgws 5 wvailaygng therreuts 4. cr Blasstatasibar 2 alyo dechides ot its left

tc.).are schepatically .depicted by arr 5.
Shre i erHemans o aepicusE NP seduEh BY, Sy fumdbe st
Har Dlalsd SolvsMBNdis@héelLioahs SHAMBLGE (ileC R ridpheh -@rd the distance is
next action 6 (here, a right turn). The status

bar 2
alGmetstrdas extastadi fsommcdatabgse ofehe entire seute gplcylpted .bgtrth%device (ie.
right h N 5.5
e AR ADER R 0k TSRS S br2

Cslotus| tht anfeyoft e Elgrene @odd 8etheaestingitedofimel beforeadtavaln? (here 2
related actions defining the route to be .tak

i w49 wrawlshngsacine tmateds arpingl Heer gzﬂ}-é@dﬂ) and the
2%13&% £5thk @%@ﬁ%% raf 8hF THe M b 4 H{%&Gﬁu%h&‘ éﬂutggﬁddltional

seco e actual” estimated arrival tine
(ihforBftio, suvlh dshGRE sigaslc stréngtht e adewbilephomn s@& gigndl strength
m., The status bar 2 may further show additiona
| BERIORT | on, such as GPS signhal strength in a

nobi I\g- HRABE nthiibfedSadNE] the inaialiéh HAHECRRP comPlise input devices,
al ready nmentioned above,” the navigati on device may
cowpras adoigipisreedethiat aldowssibe hisers tacalbui h ngvigation mepngnot shown).
2h1|&9\%i§ Pneemlil,s Sthar rtla(%/igca iloln HRetdnd 24 98650 a5y léoxgtpﬁled. Allowing
navigation functions to be selected from a menu screen that is itself very readily called
up (e.g. one step away from the map display to the menu screen) greatly simplifies the
user interaction and makes it faster and easier. The navigation menu includes the option
for the user to input a destination.
The actual physical structure of the navigation device 10 itself may be
fundamentally no different from any conventional handheld computer, other than the

integral GPS receiver 23 or a GPS data feed from an external GPS receiver. Hence,

memory devices 12, 13, 14, 15 store the route calculation algorithms, map database



Fromthis nmenu, other navigation functions can be
initiated or controlled. Allow ng navigation functions
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readily called up (e.g. one step away fromthe map

di splay to the nmenu screen) gregély sinplifies the

user interaction and nakes it faster and easier. The
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or sone other user-related factors. More specifically,
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The user then selects the manner in which a travel

rpgtpasses theamosi RRk@oinysef igteseshonaked pe vispe o oytstapding beauty, or

as a 'fast h e
S b NPT A b s
' f ul Road® tienisblats b&o&@cﬂlbedaid theossp ldaeabaseuthas 1sapai‘t of navigation

| ocates the shortest, but takes Iongﬁ{ to, calcyl ate
etodtwary (Rsris BRETgaR acerEserh bE 4 BRRRIng:PR Hieayigsfiop gpyiFg Hyas lines -

& £ QUESrd %aé skt ]Z&ﬁ? lefid Ipofflt HirdRBST 85 4 RRdMRgh £ Qntlre road being
fs o

(poin nt er ed as views of oultstanding
bmadd yp ofmapp demiredshef swols sedi@ings, @aclpumqmdby éeﬁmﬂddrye&tart point/end
to .chil dren or uses the feme t jun

RO GFLEN gPEiRSa) | AuaR fF DH M HRpob SR IHRE Ve pls points of
pﬁEéresQf(PO?s\j' BIak rQ SAVBILE ofRF gb?r%l’ﬁ@ Fotees #kE pakebundaries,

by it) running on the navigation device 10 as |ines_-
i river bowodasies efce a@ of wbmhtar?) fined i trtms oif yectorsi Alldpanpigatures (e.g.

f
h{%{%‘g gé@?‘?d#’ Oﬁ% &li-) AL Y ﬁ%lmeg%n rgg horcgﬁl: %Ssg?@%eth co%f SIE??EM or relates

Stthe GRS Bbloedidate Q;lyﬁémd biiblihg Qrdevidetpositic) as d’et&&pnecbthrough a
then a set of such road vectors, plus points of

| RPSsusgtem(tpbe dcatediao the adevaahtaad sBpVR bt Figp-

QOB S e R rd 8 oty it

vesftwars. Thd algasthiheatrerapli¢d g scoreddrgeantndress oP@otential different

gtgfqte)és SﬁﬁggééaQ$g| slg?tgfgrect%er? reg'cllllqe%tese tHc’ Sggarir;lst in‘e user defined criteria
(or device defaults), such as a full mode scan, with scenic route, past museums, and no
speed camera. The route which best meets the defined criteria is then calculated by the
processor unit 11 and then stored in a database in the memory devices 12, 13, 14, 15 as
a sequence of vectors, road names and actions to be done at vector end-points (e.g.

corresponding to pre-determined distances along each road of the route, such as after

100 meters, turn left into street x).
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cal cul ation uses conplex algorithnms that are part of
the navigation software. The algorithns are applied to
score |arge numbers of potentiall different routes. The

navigat i 9n ,sof t: h . ' t he
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S a sequence of vectors, road
panpdscandigation dedcdsdObe done at vector end-points
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systemaccording to the invention. Fig. 3 depicts a
saegrhlly wish 3 travmpitérsiZnpravingr pudsceilet ogr aphi ng devi ce
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onpri se a recelver. The rec_el ver
reegtaialleatibes érothaedouindt g photograpltshmayhtben bestoredtin dre emory

form ng a transceiver. i1l be er st ood by a.
SRVt vt lq e ey Hh RV SBiseLe
qg&kﬁhg&a}ic& THE $QRivik BRAdQhaY foRnstask Se ax Ripal/d@Put device 425,
above. The satellite 30 may for instance conprise a

pr ocBeswervendDmayrhe pesitiongd teavate rem the satpllite il Jbe seren 40 may

y be pr.ogr.amed t.o _contr gl ; phot ogr aphi ng
g%\?icé)émg'im gV ARG SYS %§ Sgﬁ%wélggl?? ag %’I ocati ons on
t he pipeNshohRe MbetdeEiBd behemlic bhek digrah of edemboditment of a
menory devices before they are transnmtted

.the
§em¢eﬂO,zp@mpm@gwo@rswom&éﬂbfT%O%SF%@R/‘{ 13 gs aiineed to
The regei Vi i is .
b L ¥ 55 Sl R SRNG5S 8 B0 s s hd ik
P9l 4 ReskOnlyevieinersf (RIDM) "3, Rleatitallyd3gblelProgmamable Read Only
may be a conputing device, for instance own
bog, CaFH P i bt Repds TR (SR B3, AR rocessor

bl ecdq 1di ! itHhetRtaB&eyRTond0,
conpﬁlg?%gsﬂ%gggggos r uﬁ%ﬂtﬁ%%ﬁf?ﬁqlthgﬁg{eocggs.or unit 4

11 | Shaprasged unid 4ddrmantlsebe apangedronemymuriFate vifgene or more
Sitnglrltedelv?csets,r éju%flla% naskeayrl]agar%ail%’ ad"§ rr]no%%e aljﬂ.a'flge Qéﬁ)lﬁard 416 may for

instance be a virtual keyboard, provided on a display 418, being a touch screen. The
processor unit 411 may further be arranged to communicate with one or more output
devices, such as a display 418, a speaker 429 and one or more reading units 419 to read
for instance floppy disks 420 or CD ROM's 421. The display 418 could be a
conventional computer display (e.g. LCD) or could be any other suitable display. The
display 418 may also be a display arranged to function as a touch screen, which allows

the user to input instructions and/or information by touching the display 418 with his

finger.
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unit 411 may be arranged for perform ng arithnmetical
operations. The processor unit 411 may al so be
arranged to communicate with ond2or nore i nput

devi u v
e R B IR e R e T
pnenoyathitsinputdiesistsaanditsdd dbacasdgnawn do pérsersrsédled i He art.

rocessor unit 411 may further he_ arr ed to
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si gnal processing s%st emw th anal og and/or digital

and/ dhe peicessar wnif dtlhmay bgyrrangediig execrts pegpErinstrysdons stored in
fTﬁg én?tﬂ’?uﬂitsﬁ:ﬁsi?g ﬂgrgls It will be understood that
al't t ver’ 18

oug e ser is shown in Fig. 4 as a
pl ur dhe imenafry anipbiRedl 3,414l Sseay fnrthédcompyriseendpodateesimilar to

2 eg?q%i | eorgg\()igcg}ﬁw.e' HWT.h glggé?gﬁgﬁ ?%tlﬁg)irftt 411&&%?’1%@%%\%@ ‘Ie(g Also
daxfee@ﬁﬂferm&ﬁ&?mng ai3, 0N 308M 485 atdShRnRE shRRWhluehRbiated
device 425. According to Fig. 4, the I nput/output

deith eeoatP® gaenb Theseaefenanct speeid onluse magda thdwpeed Hmirforihat road

and the satellite 30 and between the server 40 and,t
nSRerisa e e Sbig TRl PEE Bt B Ui i e lPe
afhRAGESH thet thXRGefefonBé SHea WaluB$ hrcipbAMNE isfofh&tbn whdnhfanning
menory units 412, 413, 414, 415. The nmenory units 412

43 Bt 4 they Isteprminerthe amewnt o6 fiprei the inpjobakly aeededifprfravelfing a
certain route. This information is needed to compute an optimum route, such as a

fastest route.

EMBODIMENT 1

According to a first embodiment, the server 40 is arranged to receive data from the
satellite 30 using input/output device 425. The data comprises at least one photograph
of the ground surface of the earth. The data also comprises a header comprising

identification of the photograph. Further, the header may comprise information about



the map data stored by nmenory units 12, 13, 14, 15 of
the navigation device 10. Also stored in the nenory
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associated with a road segnent. These reference speed

val ues may be the speed limt fgor that road segment or

t he maxi num obt ai nabl e speed under nor rmal
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i e?‘%’g_‘“é’f""! ‘@ﬁ%rgtcbh’_é‘bﬁho_t ograph received fromthe
sat el fibit BadthavdBBer R86YiFddGAHOR MG fhd@igrabh, the processor unit
recogni zed road or road segnent is identified as being

A& ihargingay tortecegnizespmimti of velielgh P9 po A cortap spgiyer of the road.

simplifjed by using,th ta s ' :

ugrﬁrgllprg pﬁﬁezr’n rg{%pﬁ%_)ix%’lg% nglgnog)ﬁm 1i%nap lﬂc@{e?lg)re'r{&ﬁe aﬁg}@{l} Yor this.

I eC ORIt ihe) a b@tigd velitcle ddisity Gaglatunibef of vebidlerperd g0 meter) or

used to match the at | east one_ ground p(got o}g{?aph EA th d

taverage peliglealisiamgs g1 mefed for bakisemgyt ¢dbs Bag gar baeempute

oS i deBBnd

19551 PRGBS R by 1, Db O AR on

ahé aadintiofoaffiodiea matloi.d. ihedequiredAfistencerbetwientvalislds @ nncreases

recogni zed in the at_|east one photograph,.th

pide wsEgsing ﬁpqed4"?11qeﬁo§e, 3n !agq{a%qjs%[egé Plg@g aﬁ#ﬂffgs §0 S B, pomputed

ofr YAl $DnP e WerBe & REHi A BB TR Me Mbrdob @ehioR@istance. Of

Agai n, pattern recognition algorithnms known to a

sdontseetihe pexsonmrspgedopay betkéninte peuntrvkan defirminipg the average

avercﬁ&e ve i.cf e @ensi ty (e.g. nunber of vehicles per

1965k BE yeyPlesolr age vehicle distance (e.g. 50 neter)

for thatmses @i Wfusingahs ashgearhik: dosipybetie baseld distance as

a single photograph. It is known that the velocity of

vashinpitefor & predefsemingd itble somptisingverecd praeds fapgprigspond to a

{%gtg%naxlée%lgcle Eléh%n& SAYsIa5EL. 4hs LA fal BE WoEH K MbRBryPthits 412,
413, 414, 415. However, the average speed may also be computed using a

predetermined algorithm that has the average vehicle density or the vehicle distance as
an input.

The average speed for that road segment is then compared to the reference speed
value as stored in the memory units 412, 413, 414, 415. When a difference is detected,
or when the difference exceeds a certain threshold, a signal may be transmitted to
navigation devices 10 comprising information about this traffic situation. The signal

may also comprise a new updated reference speed that is associated with that road
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the vehicles 50 can be conputed or estimated fromthe
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di stance. O course, the maxinum speed nmay be taken
into account when determ ning the average speed of the
vehicl es 50. This may be done b¥y*using the average
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aveliahé et ichdlew deimiintn speediienigrabmgy bk emasmigted. In this case,
exceeds a certain threshold, a signal may be
togaksrAnce skped geerntp §astog fapsyaEEoafr 66%%%%16}%@ but only one
%B&B{%ﬂix?lﬂmasﬁgéﬁ islsrsg traffic situation. The signal

y a npri

_ SO CO se a new updated reference speed that
i s aBigo$ slatvedh fibwleharh af the pags@y e perforfftddyi the prasesspiownit 411

iodhe et 4D; g St el i pisioutag S Figd BB ng e 40
abieadit Rhane %ralﬁutpﬁotdgfh?hq% fHe sefAIRg 30 MEheB@bhdEshotograph

stored reference speed values, the updated reference
spaedsyaiclvds haader infenagioan pl anni ng a route. The

f h - .
c oo e T def, R P DA AR s 3he oty BBk with
anEPEitabOEbdSh e RemoBuBEGTRN13] #14Qa bite singlify the folkseing

t he average speed is bel ow the m ni mum speed, the
shagfae ree@nitya f9ansnmitted. In this case, no reference

speeg, ?%@%ﬁsttépgl r?lg;th%%)g&%gsofr gﬁilt g‘g'n? Ré’rf&ﬁﬂ;da st pR@eh recognition step

segnen gener a I mum speed I's stored.
Fiogecognizh and idenfifyavadsmadtotiod rélreanpitegs amtha grqyed fpbpieegrsph as
by the, processor ,unjit 411 of the server 40. In a first
steesivedbiromithesatelité30out put devi ce 425. of the server 40

rec eH’ £ furfher Et@@?M,Ql‘i@pl%Eé&%%Mtl pB&S Y fuir @B pfiRm recognition

satellite 30. The ground photograph nay al so include
halgetéthmi tofrecogaist vehicles on thesedied repoapisadmads.he

P oGS Brabh i 35 GRBSRSR R A BRAR g e

t Geh$d188%d de¥tald @adPbr rodd Segnieatst Thid nifrgivnt ibgrRosipatng the
average vehicle density or the average vehicle distance. From the average vehicle
density or distance the average vehicle speed may be estimated using a predetermined
algorithm stored in the one or more of memory units 412, 413, 414, 415 or by using the
computed average vehicle density or distance as an entry for a stored table, to look up
the estimated average vehicle speed.

In a sixth step 106, the estimated average speed is compared to the reference speed
associated with that road segment as stored in the memory units 412, 413, 414,,415. Ifa
difference is determined, or if the difference exceeds a certain predetermined threshold,
the processor unit 411 compiles a signal and controls the input/output device 425 to

transmit the signal as depicted in step 107. If no difference is determined or the
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In a third step 103, the processor unit 411 perforns a
first pattern recognition step to recogni se and
wo denwodogs r oads and other relevant itens in theCONDRIOS000496
phot ograph as received fromthe satellite 30. In a
further step 104, the processor unit 411 applies a
further pattern recognition algbrithmto recognise
I.C ier r €

\c/i‘% renfgao %}hott QQ?egge g%d;eten%?r%egﬁbt}%%é@?@ds% nal { t%ngﬁ‘lft{ea As
amﬁma@ﬂlgg@am;of the vehicles on certaln roads or road
segnents. This may be done by conputin aver.age

vohi thesiatehmry be Hﬁnwe%m%@t% Hevfes ? ¢ Fignal PRaYHeA
'ixgxﬁslnﬁ‘t’tgd e S ﬁgﬁﬂagé rgo&*ee 5t ¥ 9150 AL fhANGRed REnAYSEiBE ﬁewces 10

cl e spee e éstinm usi ng a predeterm ned
& goint th poitt axceld, ﬁon intstracoaghe request of e havigamydeyivetld, as will be

12 413, 414, 415 o, g th d
s P tinr bogvoThchigr moRbae s A 1o dereeq ! E PP ghaneed
& BnditiBnd ARKMIP cSBFriRIUPdIRE e RYE! FREdAKI 1’62'1(15‘56‘%{52@6@ -or road

In a sixth step 106, the estimated average speed is
é@m}dacledlesmunda@dnefemnsmedmmdy associ ated wi th that

Zgszlig nF\%}f 5 3‘%1‘{8{1%? télﬁ glgérage gcg'{lng? ﬁ,fiensnc& to% 3x‘/"e1r§$e \{e#gc’le distance
& tof RfPMAR tBX %Rﬂﬁ & doatrhdiona phedgtaphed zﬁﬁlcfeédg’ne&h @badl. If there
t he processor unit 411 conpiles and control s

irelot aptiatfisuthp geadds filled W4t25/ehwlets r59r@§3fthe 'sqlauis pijihg roagdds
‘aﬁ?ér%ﬁtgf&fl# fheShffr é% e gﬁﬁea&' A Gh& §6a ﬁas%ec*eﬁé@"sﬂﬁ&’

or t erence does not exceed a etern1ne
tnfonesindd @arks) oo]:a'ug e Iiresenafearfsmhictes &0 cha;ngd:e fhis sadidl monotonic
trans tted to naV|8%%iqn
articular

te n
delobe o gretfie SorEiGpns o g el nEn Boh D BPRTILE
%ﬁ@ﬁg 86%n Hﬁ%tuﬂ%%ut'@fycoﬁlpﬁﬁng thelrhRORBebh @A tﬁ@number of pixels

navi gati on devi ces is a point to point node, fo
ingatiatlephatograph beécqwg togfroad nunviad atgnammt tathi m@noi@nc sadid (dark)

o 851 o RLILRSS L B P e o

Gedukekinefs and may conprise updated reference speeds
and road segnments or road for which these updated
referencepspléagds apply. An other way to determne the
aver age vehl G e ‘density or average vehicle distance is
to deternine the 'colour’ or contrast of a
photographed and recogni zed road. If there is a |ot of

traf i C, ad js.filled wth vehicl 50 and th

ol 6 et R dainplanes Folah et ER el QR value,
3he HHG Qi‘aﬁkpﬁﬁ)ws/érlo@&mhé‘ rd’a@%ﬂjeah Xeaffic fse(fohé'iki&eé ‘ﬁbhﬁlal and no signal
nonot oni ¢ (dark) col our. presence of vehicles 50

crieadsgeéaetghn@atsdl Ifdlermh@Raﬁ lhtghc f5ir astancg hbeye a gegtpin threshold
ﬁ'ﬁ? gﬁs goansud%reedd(ﬁetnger arpldnaesqgr? 1 may)ﬁerg%ﬁgrgt%id.z I ng

In order to execute this alternative, the server 40 needs to be able to distinguish
between a pixels belonging to the road and a pixels belonging to a vehicle 50. This may
simply be done by determining a threshold value for the darkness and comparing the
darkness of a pixel with this threshold value. It is also possible to first find all dark
pixels and calculate the threshold dynamically.

It will be understood that this embodiment may also be used at night. Instead of
recognizing vehicles 50 directly, the presence and location of a vehicle 50 is easily

determined by detecting the light emitted by the head lights.
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vehicles 50 in the picture, but by conparing the ratio

R between the nunber of pixels ndark in the photograph
whedosngsosy) to a road or road segment w th nDNOPOTNL2005/000496

solid (dark) colour and the anmount of pixels n ther

wi th an other col our, all belonging to the road or

r oad segment . nother | 1189w If the ratio Ris

| owy, V{;‘n 'Lﬁ]ﬁ%@{ég& t}%ﬂh%"é(v@ra E6iRHf E}fee@ﬁfc?ersrﬂuﬁﬁﬂso be computed

thres hot o h shows a | ot of

1h@&ﬂff&léﬁawa}7[ﬁ'af 1h$tancesby: usisg tlmrwd)unboﬂdur cirtbie Mdnel?fgméhe photo

needs t e ratj s _hi

qaﬁquatwc c FEOBE Gt iattrlem Toerar o 08 1E bl e e by he

| RS S apIRRS e BB 1am§j' 88 8hosBR Yel &8 cBEIAE Auehl as fon instance 0.5
er to execute this alternative, the server 40 needs

Seootluis Bl instaaceditatspeeslofstd lontheeahicle Brvels appERYiBAtsHHGmeters in
(Srg the road and a pixels belonging to a vehicle 50.
SECRNEY sinmply be done by determining a threshold

val msécwn thb emdantoTess, the @pé‘ddl’ﬂiaﬁdm@uﬁlhehdztﬁs Koeas bef a
pi xel with this threshol d val ue. is al 0SSi

|
deserninesd, by imraswring thie joagihi of dhasblyh Fokinecdhoatpunt the Seale of
BRHGSH0N fhe i M?&lfél%d o} b yhible B ol BOlGpE@AThb A il

al’so at ni nst ead
sRed gﬂthemeblcleeian chsily lﬁ:(bodlput&dt This catn be domston el velridles in the

BRRaErePn g RefeR g Heeg Al (ec I oRAn HEUTRIERH oo gppputed
P'ia%q ?@ﬁgg quﬁfﬁﬁ&ll)‘ B8 AYBEPER S PAAEs. Thistwifl BeXpRiRE in more

y e conputed in a different way, for instance,
Batail & thg se¢trad@mbodimapt. bl ur of the vehicles in the
photo caused by the novenent of the vehicles. In order
to this, the exposure tine used by the ground
phesopiapNMY device 3 1 rray be chosen rel atively

| ong, such as for instance 5 seconds, For i
at a\esprtieg tfa SOoKhyRbstipent; ﬁleéaﬁelfl‘é%%@ & aaﬁlﬁg%fﬂ ﬁglfeeatéeast two
LS Ry EIR o 0 B0 TRORGL e Py

buotﬁg@pusr arbgallehat 4 predetormifhed timekihterval 'lfakma‘@ncemfd Otseeonds.
account the scal e of phot

the di | ed
) PR AR SOREL SIS PR GropiEY pa™
gfh e 508 eV s%h%n%eaf}f) SaR{Vethle aFIéHHlﬁv@‘i‘)hot-BEtrfx%hﬁQ@m@@nput/output

one for a es I n the photograph e average
apeed425 the vehicles 50 in the photograph can be

s pgﬂtﬁ ﬂq%gtav &y ag)g@,‘\?q Lhe Iﬁgﬂiﬁvrl c%u al lsé{ a ﬂg’}d%f Wltﬂ%g identification

nor e
of the photographs. The header may comprise 1nforrnat10n about the location and

orientation of the photographs expressed in degrees of longitude and latitude, scale,
point in time of the photograph etc.

The processor unit 411 uses known pattern recognition algorithms to recognize
roads in the at least two photographs received from the satellite 30. This recognition
step may be simplified by using the map data stored in the memory units 412, 413, 414,
415 as an input for the pattern recognition algorithms. The header information may be
used to match the at least two ground photographs with the map data. Based on this,
roads may be recognised and identified more easily by the pattern recognition

algorithms, as it is easier to find a road if it is already known where to find it.
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According to a second enbodi nent, the satellite 30 is
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phot ographs of a same ground area. The at |east two
ground phot ographs are taken at a predeterm ned
time-interval, for instance of 10 seconds. The

phot pgr a ] r '

P AEARLR BLEHLAATALL% U 1SR AT e
ﬁlﬁﬁﬂil}/es zirﬁ&}'gec(ij &t rebe@tic xtem:]dsl’wtcmlgf apfam segﬁielggof the roaﬁ. Again,
i nput / out put vice 425. The at_| east two ot Qgr aphs

P emaﬁqqgawoe@iw@@s @%@&SW@PWW BRSNS lﬁeg g?ri tﬁlﬁ-

of tﬁﬁg@?@%ﬂ%@ﬁﬂ%nﬁ?&%ﬁ%@ ﬁ(gtog% h€ WBNpes®of individual vehicles

i nf or out t ocation orientation of the

minot legroaivsede X peladged aferused gr @mspand thepositivusiel whigles 50 as

| atitude, sgale, point ip tine of the.photeqgraph etc.
TRROZHISEY s it phptbetarh vitl aespreidRhoRasitons of BeSame VFiRles 50 as
3L Qhistd Pa §RohEFIRADEASH. [SPRL bR vERBlef ook @fiké, bspRially when

photographs recelived fromthe satellite 30. This

d raphed froat aboverdhe lseoval eqpnpftatianabglgorithmg arharrangpd to link
Totog 512 keo ! ok '
S R e M R e 2t S s morbbapd i

heades didnefterddaiputifg oBYelfonusbiets thetwirh i fiREaril set@rist
two ground photographs with the nap.data. Based on

tihotgranbaRs 170y Ubance Kpein Srem Rarkcle iapgs Yol iechniques used

' pattern recognition algorithns, as it is
ggzl:ukedf/m?%haﬂbﬁd aroad if it is already known where to

f i ndAidditishalanformatitm inay be peeitled @s ey e th thesetdognpatational
| east. twp phot ogr aphs, t rocessor unit 4 [

SOt mebo Vs Bty copifieRLanel ine e eampuffiot rdppndary
Ponlifti®ns A be AR diRBESBIIT iRLRRA &f WRicKsdR hirbd egment are all
known to a skilled person may be used for thi

. B

d]? rdm;hwgiétﬁcfime rﬁﬁﬁmt@umﬁmmmaspbmtmwa plifgqremqséén g}%/f@é of
v, ol aphissond

et bt Bl SR B ST PR RE B T et FRERRu MR Thfeshota

regegni sed in a first photograph with respect to the
positions of the sane vehicles 50 as recogni sed |

: In .
s ecohtorgpiotodrtbgtsimsiif dhe srmanutationpkalaerithpe Ry vieRigles Raving
€ c
CRA0b Btk R0 B SHeRRGRARL TR ARG Faof B PR f et same
i vehidiein the sécopt phaigaph. Roo insteaice gherelgoathincinay ibe atriveged to only

second photograph. This_ may be done by conputing
claks @it%%qceﬂnthQCE%%ndA%&% GRS ARy S Fa%’rﬁc%r‘:%h@:
phot eeARRS Pos@@oﬂ St dt Yast IRLRARR ik H@t‘é’ﬁni{nﬁ&’ gﬁ PR Hrdt Phétograph and

i mage veloctnetry techniques used in fluid nmechanics.

the position of that same vehicle is determined in the second photograph, the speed of
that vehicle car be computed. The time interval At between the first and the second
photograph can be computed, as the points of time of the first and second photograph
are known, for instance from the header information. Also the distance travelled by the
at least one vehicle can be determined by comparing its position in the first and second
photograph. The scale of the first and second photographs are known from the header
information, thus the real distance Ax can easily be computed from the measured
distance within the photographs. Finally the speed v of the at least one vehicle 50 can

be computed:
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conditions may be that the directions of novenment of

vehicles in a road segnent are all in the sane

direction. A further condition Hﬁy be that the

di fference in speed of vehi =§gxygmthe direct vicinity

of each other may not exceed a predeternined threshold

value. In order to further sinplify the conputationa

algorith only vehicl es, having specific features may . ..

be " tlalcars theEeRSSBeRAIRE PosHiRTS of MiasAha 485 VPRI Y dsicipined in
i j = fale

o b Rk oo b et B ap DL AR for et vehicle:

into account trucks and/or red cars, as they are easy

recogni sabl e. When the position 3f at | east one

vehicle is determned in th@ffﬂﬁ‘ﬁﬁphotograph and the

position of that same vehicle is determned in the

second phot ograph, the speed of that vehicle can be

conpwitledl= 1TRe.. t,iigR repreenting véticlbefhdeomtthie ah averageavekicle speed

t he second phot ogr.a can, be conputed, as t.h oi Nt,Ss_ .. .
Gpvens. 2 GF CORBUEH ot a0 Seaa g G e g AP ndividual
fRhicld\pbaRGe from the header information. Also the

di stance travell ed by the at |east one vehicle can be
determ ned by conparing its posit¥on in the first and
second photograph. The scale of t&eifirst and second
phot ogr aphs are known fromm‘t}@ehe%‘rldver i nformati on,

thus the real distance Dx can easlwy be conputed from

t he nmeasured distance within the photographs. Finally
the speed v of the at |east one vehicle 50 can be
conputed:v .= Dx / Dt . In case the correspondi ng

positions of nore than one vehicle 50 1zilre detercﬂtigned
i n t Hee average sprrd weoorier AGORGFEIMIRN Istheeampajed g he eference

%%Ma%sfa%ocﬁ?&ﬂm"fﬁ BLflifroadh ﬁr: Tods sJegﬁleHs’as‘é’iotrgﬂ i the themory
B - 0. F

X representing vehicles . Fromthis an )
ausis A4, AMEhil b, d15.0When Vdifferage indeteddel, oowben tut dilference exceeds

,ta}-]h%r@}rngtg%sﬁ%larﬂjs %]Jg]éal Y 2 gga?} Ill’l?t%d%l_l lfa\gég%t? St Q;?c%% 10 comprising
YRR RGP AR Y PMBnSEEroh rsitﬁeﬁ‘i@g. TIRAGk SRR Hvetae e vﬁverage

conpared to the reference speed val ues associ ated wit, ]
cmny alsmbe oerdpared tor pgeistal aymenmg referesecoipeet! that isiet associated with

M Catn road or road segment. Such a general reference speed may for instance have a
value of 10 ki/h. It is assumed that in case the average speed is below 10 km/h, traffic
is jammed.

The signal may also comprise a new updated reference speed that is associated
with that road or road segment. This information may be stored by the navigation
device 10 and used when computing an “optimum route” or re-routing an already
planned route.

Fig. 6 shows a flow chart of the program as performed by the processor unit 411
of the server 40 according to the second embodiment. In a first step 111, the
input/output device 425 of the server 40 receives at least two ground photographs from

the satellite 30. The at least two ground photographs also include header information.
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devi ces 10 conprising information about this changed
road situation. The determ ned Zyerage speed vaver age
may al so be conpared to a gener m ni mum r ef er ence

S pegﬂ A 388nd SeP2, ARSNEERERAnWAL D 1t GRS HiRI A wa@mvo?gr?und

road segnent. "Such a ‘general reference speed may for
iphstographs Withanap deda steredfin U@ heméry units #42,4d S udkd 41 g simplify

[ se.the average.speed is below 10 knmih, traffic is

it ?7@8W1%aﬁ§%8‘?grﬁé§1 Sg?%o conprise a new updat ed

r ef emen@RdsRead3 ) thabrdcessep 8RIEH Bt p&tforrish firbjatte@adespnition step

road segnent. This information may be stored ba t he
p

evecganise rradegndetheryelenantiicas. inthe aidemb tve Btpuad photographs as
" QDL te, nar -he-routing an already pl anned
rg&ﬁveﬁg}% %é%ge%lﬂe 30!

route ows ‘a flow chart of the program as

per f brafaskhbystéphel 4 teogesssorumittd 14 hpplids ftserpatterareeb@nition
accor di ng to the second enbodingnt. In.,a first step
q

elgonthipe1q 5pRANSUEBIResPOANIRe gFHeiglecRgmised &pftsr 40
r ecehvaeﬁlrl@%roét@p:l"_ﬁg,gl’l@q ee&tsm%mqﬁ Q@hRRNSripueilohf@lgorithms to

satellite t reas ground photographs al so
i condparkethb pasiton offehickest 500in. thafisst pleatogrdpls wéth thel positicme of the

. it 4 11 he .at | t WO . d
e ARl S0 o S EBR B bR Bl e o
AkRicld B9, badddon thé 2oPaeti PBSitibys. t he fol l owi ng pattern

recognition step. Ina third step 113, the processor

uni t maue)@@tepdﬂﬁéheaaweraggtspwéltqf&quhéé@giﬁ Fempyed fiop! the
R s D Sl SRR e Bf P,

satelda Eﬁfeﬁtﬂl. stdpr 14, theravlrage sjeed isldonpatdieto phospesd agsociated with
unit 411 applies further_pattern recognition
adhgiopnd sremonb(ElERGH Ry ehiteEd & B sy aniis #1413, 414, 4ls.

rﬁﬁ‘%ﬁlﬁr%ﬁ& i5 8888ninkd R if tHE Hﬁfe'iTn%E @Rcckda cdrffin Pr-acRERREd

unit appl1es conputational algorithnms to conpare )
t theeshald) thi procegsow ehit 41 beorbfildsn signal &nd @ntplshompabutput device

th th iti. f th i.cl. 50 in t.h
s meBt i ST an e B 1B RitiRTaia spPhefidBg an gpdated
tREr4RRIspERISvaRf} BAS Bkt rddiQe sABM AL @ShdPHSiol diffe@ncd B détermined
next step 116 the average speed of the vehicles is

conthedigferénce dpeshot ienetied iaduedetespinedshisshaldhosigriat isdgnsipitted, as
a ngﬁuggd bg the former step 115. In a seventh step
19PN *iRPe ge speed is conpared to the speed

as s ogt vl ik whdeltdodahatmaste tismawe phologiphs g de sipakid)deasmine

Stthg rsggedis gf ‘Ehgeveﬂglrg.r lé(Ol‘LiIQSitgl’i:C,‘l v%l%én tAﬁrle?é’ sucA:'cjégfs’ivefr %I?dtographs are used,
the speed of an individual vehicle may be computed based on the first and second
photograph, and based on the second and third photograph. The outcome of both
computations may be averaged to obtain a more accurate speed v;.

Of course, errors may occur when a vehicle in the first photograph is linked foa
vehicle in the second photograph, if it is not the same vehicle. This can be prevented by
using more than two photographs. First a speed is computed of a vehicle 50 based on
the first and second photograph. Based on this computed speed, a position of the
vehicle in the third photograph can be predicted. When no (resembling) vehicle 50 is

found at the predicted position or in the vicinity of the predicted position in the third
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i nput/ out put device 425 to transmt the signal as
depicted in step 118, for instapce conprising an
updat ed reference speed val ue féY a certain road

hOth. behiveddQhd hifdt GhERLBnd BhStSEEPRHRBELIG s Bt
?ﬁgggg%ntee oes noteexceéd a predgtgrniéeg hreshol d,
rorreétg@fbourse, theafastrthatinedresemblieg)ivehistt 3hwas fopnd atgthe predicted

o HRBE TR DR PRI et o

Ivaaicgnce, when three successive photographs are used,
the speed of an indjvidual vehicle nay be conputed .
bas ebhovignahes genesatechbiiths seyatt ey b tapmittad ép rryigagop devices
t.he.sec a i The.. out af
ORISR BhalrRh ¥R S0A o6 o, TR R be il
SRpRtheljbelo¥. course, errors may occur when a vehicle
in the first photograph is ljinked to a vehicle j he
secolavil hsuaderaigpd %af hig embodiggent gy alsgrhe Ysodiag pight- %?ﬁt%ad of

i i OV aB0BRAS b
EPbeAR CHELEHD Dot g PO T S B L AC12RS e
fdetesmimedbysietetiog thedighyemisted bBabebeaddights. s conput ed
speed, a position of the vehicle in the third
phot ograph can be predicted. Wen no (resenbling)
vieiseIsnVeONTS found at the predicted position or in
the vicinity of the predicted position in the
t hi r Aptardingrtap Furthen empadistent sherasvigation deviee {0 mey be arranged to

d .phet bab] : :
SO B R BRRBY BT 5o dedRBOLE Thisalart B B
tiwigatied detiesl 1 Papatiddof recéiidgtanicast qabphowpeph, matgh the

al so be caused by a sudden change of speed of the
vidietegraph mﬁbn@p@%@t Te5QEHITOA%Y @'t%i nggd sqganestsyip dhe &@t%%h,

in vehi c as shown in his w
benipard the restixpted averapdmpeedito d ttonail réfeteacaisped sisocidtet tvdth that

%ﬁ%nzs%%fcﬁe‘%des'ﬁ&eas | 838 @8%%{:& E?rga‘?n %?aG;Qr ir(gh?lts.@?liﬁ@nt and

t hi nbqdi t | b d at night. Instead.of
(3 perad gy 130 e el AL 0! 500 v,
lttﬁggf)ésg oﬁfonépﬂﬁaéﬁbl?opﬁ%e@@n ﬁlﬁ)itr@gﬂtiﬂ'tﬁgﬂ Ry detecting

Ight emtted by the head S. ODI MENT 3

g

Accoflile ngvigation deyiceHl@martherfore he arrettged iabe fedireshcommunication

deyj ce 10 1y be.arranged t rform it he .0 [ty
or b e SBITE Fo G BLOARAG Bp 008 2L TR B &
Nayb@atiéaly dpiétedan ls(% 7sThagadllie 30 mieeat \vnd gr fiord siasdégraphs to
one phot ograph, match the . ) .
a navigation device 10. The navigation device 10 is arranged to perform steps described
above referring to the server 40. This way, the navigation device 10 can compute its
own traffic information.

According to an alternative, the navigation device 10 and the satellite 30 may be
arranged to communicate via at least one intermediate server (not shown). However,
according this embodiment, this intermediate station is only arranged to transmit
photographs from the satellite 30 to the navigation device 10 and not to perform the
functionality of server 40 as described above.

According to this embodiment, the navigation device 10 may request the satellite

30 (or the intermediate server) to transmit recent photographs of a certain location. This



phot ograph with map data, recogni se roads and road
segnments in the photograph, recognise vehicles,
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segnent and conpare the estimted average speed to a
stored reference speed associ at with that road or
road segnment. This may be done ing all sorts of

1R616H e SordRsiEideR HetPAMR bl TbSnfaERidn dBVIOA €0 based on a current
phot ogragh or based on nore photographs. The

pesitierator based @niaqdammgdmenfet her ef ore be arranged to be
in direct communication with the satellite 30, using
i nput/out put device 25, omtting the server 40, as is
SMROBIMVENT ¥ depicted in Fig. 7. The satellite 30 nay
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enbodi ment, this internmediate station is only arranged

tpdaces/spased.t phot ographs fromthe satellite 30 to the

navigat.i on device 1 Q r .
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Aeiegticdl b Rar park hhd Svaslable garkiny pladdseThnaviagdkidone Hyp Virst enai¢hing the
may request the satellite 30 ,éo t he 'nterngdi ate .
shptpgraphivath stared map ¢aks g fessh ?%fgbﬂé{ﬁhthedpa% Y mayjcqmprise
ld%&?i%& Mornldtonl BERLL QR H&{g{c didgd R iRaBoP SoAe R ok of

by the navigation devi ke ased on a current = '
askihg placesoNekg dekeover 40 plagrse trinyanse PEVBODVENTIoY t¢ahniques

i1l be, tood that. all .enbodi t b o] .
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amount of traftic or the updated reference speed of

dyetha gavepessifpinpat/ @uputsievice 423 anst inpulientpd geErse 25Al |

technj descr.i ab I | 1)
ot of PRCToR R0 sed e BT B o oSt ARelfaR o itithiion may
Bealie@By MRALNRIati6REVIEE DN navitatd hbivEhitly 50fto parkiihble parking
pl aces/ spaces. For_ instance, based on the ground
[ifegeo o imsiase wearpark/gs w@Vﬁﬁ%bl%lB%ngﬁgim@eM%gﬁ%f erLag pprk.

ark i ' i S
o< OP R SRR b0 R B8 4008 by

pitehvignion device 1 0myithdhe functgnationior pesform dheastepscf this
i nformation about a car park, including informtion
aBBRRAAIARY- posi tion of

All embodiments described above may be improved by applying data processing
steps to the photographs received from the satellite 30. These processing steps may
comprise adjusting the brightness, contrast. Also all kind of suitable filters may be
used. Techniques may be used to increase the quality of the images in rainy and/or
cloudy conditions.

Also, all the embodiments described above may also be used during night time,
when it is dark and visibility is low. In that case, the vehicles 50 can not be recognized
directly. However, the vehicles 50 may be easily recognized by detecting the light
emitted by the (head) lights of the vehicles 50.



parking places. Next, the server 40 may use for
i nstance pattern recognition techni ques to recogni se

wok@rioaesosdr not a vehicle 50 is present at a peeRNDEP05/000496
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pl ace. The information about the availability of
par ki ng places is then transn1tted to the navigation
device 10 by the server 40 usi & i nput/out put device

425 g‘g%’:’ﬁn %t élg&%::ﬁgé Bg %c? li be? ﬂlle]nlr @E&ﬂtﬁgﬁﬂ; GRBEGsed in
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detcroning aessae Psrd bsa%@amgg 6 oo abpat pEd kg afaBiGure. o
‘g%g i gé H%rraﬁ(?%)et%&lfd 1)&‘?§J£rﬁleorlgth@r r)@:‘é[% Qﬂédi‘ﬁﬁ!ire Rye han one

0 be executed wt usi ng serv
pﬂubgﬁpmgmnaV|gatlon deV|ce 10 with the functlonallty

tos TcisameR Y Be okt Of Bt Ay chgn SrRgRI e ST to
Qfegﬁﬁfé%ﬂéﬂc §£c§£§)nttﬁatt1§‘ RotPRabRELAME Huas eie/ %efcammatﬁemay be
sat e . These processing steps may conprise

adpnfsared]garmdmtm eupiblesase at wightt r ast . Al so all kind of

suita filt :

o ol TR 9 B 105 gt
@b GigaiorCRsbek 1 0 i casblagelevat krafﬁbﬁ:oﬁﬂhmdlmwemm‘ﬁh Gihistrghal may
above nmamy al so be used during night [

¢ampris;igtarmatipn pbeuy theschapged noad ew%'g‘% ln%tﬁ%ce\FIBHiP&‘F‘é‘% an
\}Ié(}]lga% n%?&lg:b Bad ?%‘ﬁgﬁ ¥4 ? By 'Eten¥e s ﬁ%yﬁﬁl’aﬁdhﬁith that road

easi |y recogni z detecting t

gstce)@tdn Emsﬁmdnﬁwmtmsmhmm thhe @vigmon deheewlé}mw g@n be used by
Recogni zj ng vehi Ies 50 b he emtte ht

tth%pqmgq%@g &l)avch:sg}fp( %thp]lalarém%é DEWiTAULS OF 16D g@gbr%@naﬁlfeady planned
ussed above, such as to determne the density of

the traffic, to determ ne average speed by neasuring

t he 'ﬁlmzwnveréﬂ nidyurend thissigadliditeetly to navigatioy devicesg 0 using

deternin bet

RSl AT g5 25 ESb S B DA b B0 ention
%@%@1%& JiRYr Bforébthekianslling (so3siblydncladinh satsllie a@)rm@ound
that is sensitive to electromagnetic radiati.on th

retations. St ilkbe wadersieochibaiall woyle.of YRBSIRiSHER ke H%?;P"a}é’f grptocols
I ntrar edﬁ,t% ﬁearé SCI? Iﬁ%t Og%'agﬂln’ﬁsth &MO%%&%avié&ﬁ@h ldevices 10.

server 40 I's arranged
to Smdl atiGi @vadestl0 comprigadn mlpu‘dcanpmiekvme 25 o pemsiye éhe

rel eva t traff di t
msé@a?@ralé% 3 Fhepressonmb Lot P Sa PRl sl gt #ifiged t
f ﬁ&%ltﬁé %Enal x?fneh{&?} ANEE1 L 29PI4, $5 NhdaRe HAhfoahb@sh When planning

he roa ction and a néw reference speed associ at ed
W tdutd drat-routig an already planned route.

According to a further alternative, the server 40 may be arranged to only transmit

the signal to navigation devices 10 in the vicinity of the changed road condition. This
may be done by only transmitting the signal in the vicinity of the changed road

condition.

While specific embodiments of the invention have been described above, it will be
appreciated that the invention may be practiced otherwise than as described. For
example, the invention may take the form of a computer program containing one or

more sequences of machine-readable instructions describing a method as disclosed



section. This information transmtted to the
navi gation devices 10 may than be used by the
wmanwrgegosdn devi ces 10 when pl anni ng a new r OUPET/NL2005/000496
repl anning an already planned route. The server 40 may
send this signal directly to navigation devices 10
usi ng input/output devi ce 425. owever, server 40 may
cal
B, ATy 5 B . AU SROE A o
3ABk) Bdvigy Qid:hd coirplien peogrdrh stordd thbein iﬁdkmﬂﬁa:lmdletsm by g skilled

sorts of nsm ssion techni que nd/ tocols ma
perspis gt ali SQIFwiE ﬁ?IPP‘PIFFé‘tSs‘P@h%P be G as 5@?&7&3 SPROpents.
the Ravigat rfiti%ﬂs g@d@e%‘?@m&dea\'ﬁ)vlbegiﬂhét%v@ et it Thus it will be

conprise an I nput/output device 25 to receive t
tapparantitd beel slsllgirml the afrttat prodifsstions may be madeto the enventlon as

lrglgglc,gg)péw apﬁ egax%ﬁfgl T@S th%;q_cr:g ng)%q]é%cga%%sg ef %l%trb%lo%.g nal

i nformati on when planning a route or re-routing an

al ready planned route. According to a further
alternative, the server 40 nay be arranged to only
transmt the signal to navigation devices 10 in the
vicinity of the changed road condition. This may be
done by only transmtting the signal in the vicinity
of the changed road condition. Wile specific

enbodi nents of the invention have been descri bed
above, it will be appreciated that the invention nmay
be practiced otherwi se than as descri bed. For exanpl e,
the invention may take the formof a conputer program
contai ning one or nore sequences of machi ne-readabl e

i nstructions describing a nethod as di scl osedabove, or
a data storage nedium (e.g. sem conductor nenory,
magneti c or optical disk) having such a conputer
program stored therein. It wll be understood by a
skilled person that all software conponents may al so
be fornmed as hardware conponents. The descri ptions
above are intended to be illustrative, not limting.
Thus, it will be apparent to one skilled in the art
that nodifications nay be nade to the invention as
descri bed without departing fromthe scope of the
claims set out below CLAIMS 1. Method for deternining
traffic information, characterized in that the nethod
conprising the followng: - receiving at |east one
phot ograph of a portion of the earth's surface
conprising at | east one road segnent using an

i nput /out put device (25; 425), - recogni zing a nunber
of vehicles (50) on the at | east one road segnent in
the at
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| east one received photograph using a processor unit (
11; 4 11), and - determning traffic information based

worooriasost | east one recogni zed vehicle (50). PCT/NeRdos/d00496

according to claiml, wherein the recognition of the
nunber of vehicles (50) is done using pattern
recogni tion techniques. 3. MetR8d according to claim
2, wherein map data is used as input for the pattern
rec ?QJIMSon techni ques. 4. Method for determ ning
traftic Informati on according to any one of the

- preceding clains, further conprising: - conputing a

speed of the number of recognized vehicles égg% based

on 1 h¥lethod fondetemisingdréiicmdorpiativngrharsisterige #ighe method
accord%gﬂ gq cl.aim4, wherein the speed of the nunber
WMRISHe e PUYBYIE s conputed by - determining a

vehi ckgeitiap st fedstioRe pRotogagh S8 pBAton ot cartB S subfatd d@nprising
fromthe vehicle density an average sgeed of the
atlensbeneopad segmepni using or Hipel/ewpysyice 423485} 0ad
segnment . . ' ' i :

vont arsombing FyiRBe A REEIR IO o A Bt i theat
ek ongtdteived photdfiaph heihpagfocssodnbe (1 lod1p),aed s in the
photq?raph_belon ihg to . a B%%g or ro?d segnment w t.h ﬁ‘l

fi r stdesenunipg (9l irjormation hansd on dhe #ilsast aus gegggnized vehicle
ebEer col our (nother)-7. Method according to claim 4,
wherein the speed of the nunber of recognized vehicles
(50) is conmputed by - determ ning an anount of blur of

L R b O e B0 5 re Bun B BE R P Wects
& ddnbRsPB Pafsh 3ebenRlondeddnREgs.0f the earth froma

phot ogr aphi ng device (31), the first photograph being
made at a first point in tinme and the second

phot,o bei . 0 LAt Jd | -

oo ot DR 60 AthedB PR, BPERERt, BB N wolt gt ffit 1 the patern
pReEas@RRkRhniquésecogni zi ng a nunber of vehicles (50) in

t he second phot ograph, - conputing the distance

travel ed in between the first and second phot ograph by

at le . : IGhs

o B Bt e P RS Eorafie My one of the
preceding claims, further comprising:

- computing a speed of the number of recognized vehicles (50) based on the at

least one received photograph.

5. Method according to claim 4, wherein the speed of the number of vehicles (50)
is computed by

- determining a vehicle density for a road segment, and

- estimating from the vehicle density an average speed of the number of

recognized vehicles (50) in the road segment.

6. Method according to claim 5, wherein the vehicle density for a road segment is
determined by determining a ratio between a number of pixels in the photograph
belonging to a road or road segment with a first colour (ngar) and a number of pixels

with an other colour (Nother)-



phot ograph, - conputing a speed of the nunber of
recogni zed vehicles (50) using the conputed distance

wae@7nbsdsi i rst and second point in tine. 9. MPEODNL2005/000496

10

15

20

25

30

according to any one of the clainms 4 - 8, wherein the

nmet hod further conprises: - conparing the conputed

speed of the nunber of recognizé® vehicle (50) to a

r ef . 0Gi: i t. .
narb i giod BESHUAS EALALE I the\pebeatnd GEIRR! ofRibeniced
Mehichd (@)Gsconpgied byany one of the claims 4 - 9,

wherein the nethod further ' conprises: - conpafi :
the TOWSEREINS FREROWY of E’é‘r Afiths @umber ?ﬁ@ﬁ%l?ﬁ%@ﬁwﬁ%
vehicles (50) to a predeterm ned m ni num speed. 11.

Met hod according to any one of the claims 1-3, further
conp8.iMethgd accodding clainm Angherhia thogiettiodreompris¢she

e i L o B T A S T 6raping
| Qo RE TR, 8RR BOGHotRMPRI BathelthARaH o firstdRUR A tiRieNEd tisecond
avai | abi T | ty of the parking places.12. Method

ahetnetinhbeing made Bnseemdioant pp Hedi ng cl ai ms, wherein

th hod. f. i.SES7em : i L ' I
compt e b AEPRfRFRENERS (i o Sl My

t r ansfeédgniving @ﬁuxﬁbémiflvelﬁc&g 70 lin thg:&gcdaﬂ\p4zgl)c>e)g(a1ﬁ, 40)
conpri si ng .an | nput - out put evice ) , e

ni {5 CHRPUERBsLbEaRaRaTaYRied I Betwoen e firsiapg smﬁ%@éﬁ()ﬁ&ph by

ga{? :}]éea?t( aééart Gide nﬁﬁx’b@xgofﬂfeﬁﬁ%g) fe@o%ﬁﬂ%@iﬁ ot the Wrdt Qﬁ% ggc’ond

Vi ces using the 1 nput-output device (25,
aplovtdpeaphy arranged to communicate with the nmenory

U e
PYntfusl dibtahdtean@ahd Hrst SndEbRESIAORMIMES | Ng at | east

one road segnent using the input-output device (25,
425), - recognize a nunber of vehicles (50) on the at

2k, 000 ARATE A b kb 05 58 e

defngirisesie traffic information based on the nunber of

recogni zed vehj cl es g ). . .
- comparing the computed speed of the number of recognized vehicle (50) to a

reference speed associated with the road segment the number of recognized vehicles is

recognized on.

10. Method according to any one of the claims 4 — 9, wherein the method further-
comprises:
- comparing the computed speed of the number of recognized vehicles (50) to a

predetermined minimum speed.

11. Method according to any one of the claims 1 — 3, further comprising:

- determining the positions of the recognized vehicles (50),

- comparing the determined position with map data, the map data comprising
information about parking places,

- determining the availability of the parking places.
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14. Device according to claim13, wherein the device
is a server, arranged to conpile a signal based on the

waledoenososed traffic informati on and transmt tPET/SL208000496

usi ng the input-output device (25, 425). 15. Device
according to claim 14, wherein the device is a

navi gati on device (10) arranged2 o plan a route. 16.
Deviyg el\/%? ﬁraqw}gmg% 6159&1{% ¢ BEhE clalis, R ¥e§1@¥ﬂe9ﬂethod
deV|ce 53 I's ar ang to plah a route based on

flether compusesr af fic i nformation. 17. Vehicle,

13 SanPag a Ak Rarb eGP ETHEN PGABOgRas

COMUkGhsnit rta@ea%ﬁgﬂed@qgr@nged to performthe method
of claim 1. Data carrier, conprising a conputer
program accordl ng to claim 18

13. Device (10, 40) comprising an input-output device (25, 425), memory units
and a processing unit (11, 411), the processing unit (11, 411) being arranged to
communicate with other devices using the input-output device (25, 425), and being
arranged to communicate with the memory units,

characterised in that the device (10, 40) is arranged to

- receive at least one photograph of a portion of the earth’s surface comprising at
least one road segment using the input-output device (25, 425),

- recognize a number of vehicles (50) on the at least one road segment in the at
least one received photograph using the processing unit (11, 411),

- determine traffic information based on the number of recognized vehicles (50).
14. Device according to claim 13, wherein the device is a server, arranged to
compile a signal based on the determined traffic information and transmit the signal

using the input-output device (25, 425).

15. Device according to claim 14, wherein the device is a navigation device (10)

arranged to plan a route.

16. Device according to claim 15, wherein the navigation device (10) is arranged

to plan a route based on the determined traffic information.

17. Vehicle, comprising a device according to any one of the claims 13 — 15.

18. Computer program, when loaded on a computer arrangement, arranged to

perform the method of claim 1.

19. Data carrier, comprising a computer program according to claim 18.



