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Smart Road-toll-system FI ELD OF THE | NVENTI ON 5The
present invention relates to road toll systens, for
i mpl enmenting an autonmatic paynent system for deducting
road tolls based on the road sections used. Further,
t he present invention relates to road pricing smart
empi fjogd-toll-system The present invention particularly
relates to an inproved road pricing smart client in an
on-board equi pnrent of a vehicle for a smart
FAD 0¥l THEYSVENMONh provides for security for 10
and preserves privacy of sensitive dat% such as i
Themieent Hycpleh @laé%mtr?%@ﬁﬁ%m@&%@p BREKIEAINBIERAtic
r 3
Py B st o o AL B R SeEAGE L FURAL, Bdprosent
inventi@i ebai¢s tosomlymicnssmay climmtsised for a nunber of
rposes, including . collecting road 15tolls, . . L.
B0 DRSS wnyeniot earhiuifu e inifbrytH oo Higgsmant olint in an
on-bobidHgBlgrhaie Bt a VERAR RS 4 ﬁﬁér?fbaﬁ%§ﬂ-§?§ém vhHid 4?1‘0 eb FQkcurity for
vehi'cl'e | ocati ons, recovering stolen vehicles,
and pyssavesprivgcn of samaitive detelshiflsasomavieingfrouigtand gravelling speed.
| ocation-driven driver information services and
in-vehicle early warning notification alert systens
BA@KGROUMN ORTEEENVBNTIENh as e-Call or b-Call).
Road tolling is considered as the first likely large .
Vhe inteerated we offtelecqramuaicatiqns|aadinfornatics ds knavathastelematies.

. | t [
vehiclWeRERH I 2B Blod (825 FORBU TR pufRod AN Blfeciify oad
tolls, pdyedd-yqr-éverihbwances maniyisgkadd weage#itslligert eraatprtafitue systems),

.markets have been |ow i.n volune so far and are . . .
trackig HEFIAEPISIF 186 KIS HEC AT IR P& 1eryshi r Big¥Lng tematg gqllision
notifidaton SEARL AR e@ﬂn!f(ﬁ'ﬁﬁ'tiﬂﬂ s&H4BE 536 AR hideedrAt wathingD

to 1ntroduce road tolling as an obligatory function
notifi¢ation elezt yyseans (faraweidedt Promention such2s a4l hor, b-Colld

Pt {oRpeRgoBia e oo Foa R R Yebims hiec o Ve cmaties.

Teleni8Ris(RvIbe i IfOR Gitdrihe col@lieéRZair@mMIbE A sételte Bbe Sor

nmust stop are generally used, or else short range
closed gnmriges wigh 2o ardably Belmsevention caubisaedove assisianpqejc ofhege markets

] i . r ' f ' -
have bt w3500 iRy 5 o PE R R ide S A chftons e ARG Brion
with TieoNethexmit af o tealldgo(mtty ha)the iMtemBinre dittodacarvddwbllihg as an
. inpose tol|ing for everé m | e%rariven. 301t is

obliggtony; fengjica fonayera rardm daH ot ddment (OBE) in the

R S S ife o B R ff Wik ol il LG b oGP for
drivingl aodsain meartagatice fe.g.dtaidbn cay)s sl @hzaGNSH)ich melibcias thusidop are

communi cate yig a nobile co ni cati on, connectj.on such
generdly 1 $ee RO HETBPRALCES & oAU O HaP T S PRURIE Of o
fund WRén ADEHi¢1e phRBITIN ¢84d ©Ne(fERNons tQuata M BieinBACHTERE WM impose
to be relayed to a centralized road tolling apparatus

the refigirenyers forlesd denerinfragtvgtuge aahwill whposd t@ling for fewery gaifredriven.
4 Qﬁ)\giseasgéd that an on-board equipment (OBE) in the vehicle (e.g. a car or truck or
the like) will employ the global positioning system (GPS) (more generally a global navigation
satellite system, GNSS) on-board and communicate via a mobile communication connection
such as mobile telephony network, e.g. the Global System for Mobile Communications
(GSM), to enable information to be relayed to a centralized road tolling apparatus for use in

determining a road toll due, or for other purposes.
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The charging systemin an automated road toll system

can be based on one or nore of the distance travell ed,

the time, location, and vehicle characteristics. The

road tolling may apply to all vehicles or it may

exclude certain classes of vehjcle (for exanple Wit h

Flasr hiagging sivptran innauserpated read tall syiem caebe Bseth g oag or more of

h Y

the iR ELa00Y L e 10, Y e Lo A ThE R g may
apply of all PehidyséEitiag endade é@taﬁstlaixles shvehicle (forexaaiplé wkth foreign

connection with the r ad . tolling back-end server. of
mumbgirRlateD st Ryt gAnRsRR! aaied Bﬁfse‘i‘ A8 %@@%ﬁ?eﬂrh% Vehisl ggreported
vy Oy MAES B OB Bt kgl AL sl Sl o
mteméttllikerﬁonnéutmnmﬂnﬂha madrtellmgrbathends squear-of dte stéticmaty apparatus of

b scenario, it is 10 the OBE that processes the GPS data
tesyftﬁmperformnap mat chi ng and trip cost computation,

PRIO LR tWodfaSRIt) Bels B9 akidile ety (oPBhobilé Bpiffitis)l0@ GBI and these

_road tolling back-end server. 1n this connection it is .
will bedessdbed arltsupdrefat” aineh"thin'| glient splutined. Indhe sppgeiat ghprgoenario, it is

e OBEBS k-G 1R ¢ o pHOBERISEh o 0Bucion,

befordRarddhiiting did MeQEltiAG trifPEst 10thé Riad toKiap dhcloendsienee. Tnfthis
GPS data remain wthin the OBE and only a sin
connegigquit és nased, Heat the tere o8ip)’ inpsAdonrrderteiHas eEEV?&?w. pgint A to
point B" $nde ?E%éﬁt ﬁ% e etroﬁﬁl certméa & § @a th %‘atmtam driver
scena € map natching an rlp co onput at'i on
privacstiaisis weﬁaﬁersﬁmeﬁbﬂGBS data rexbin wihin Skey OBE andemntyea single figure
of the driver r because

endan ng, t [V eit
(the trijeo ] gc\égfﬁlll &G’JSBE rﬁ“?eé\){l@é?fte SQURPniEafed; oI agft y during
i ﬂ@ﬁﬂh%ﬁélﬁ ReQfariB e@fl@ﬂﬁfp Iﬁétehlhg %n&‘ﬁfpséosﬁé’(ﬁﬁﬂutﬁtlﬁﬁl steps are

external server could itsel e part of governmenta
performegl. byl aavexterhdrscens rhenmngﬂnngltb@m\wMQ ghe, driyer, either because

the i S04 PR B P g Rl P pr bR iy e bvone
case) HRQxEHrhM 8bSeNeAd NEITbNREt ShRveRnidal, 4.0 1w léﬁfor&dﬂr&tnt

the systemis robust and that their data are not used
authofiGies/agieneies. pu prasoEgliond maniierips abindbidualy trapglp 1 4k gandard

SOlutlé—lE ?%bt{fé {ﬁu‘f !:1 e%g %\cée?ﬁrﬁ(g,e e {)@? Pé&w&r&l %&Bﬂr}eﬂf% txéllg?tfl;lat the
systerfifi$ i_sobhb’tembalﬁ‘ek lesmddsesre et ﬁﬁdd‘Sr stherbRirpgrdathad thdwad m(dhﬁg
are 25update WO 2009 00130f’ha di scl oses a roa
appliqagipp. Elgﬁsth@rﬁl@ﬁtpqcswpghaséhﬁ vanizge ek e SQmPHIAURR PRYSY Wgeded by
the oﬂﬁﬁew&' 4 thAVIn@PHk BACK-BE LI RErneddiBo BRRip (e Wh@ﬁl nfpdare
trip cost conputdtion steps are anonynDus y del egat ed
updatbdy. the on-board equi pmrent to an external unit.

SYaIMIOP A eibbesirom i waettash@nd Be Vb Efan@odc

equipBlR8f Hé‘«ﬁﬁ‘g A ﬁtélﬁtecﬁavl-g%ﬁgl@ rdebivef. aftk 'nQap' MACRSE AHE tilf €ost bemputation
particular conprised roads, railways, water ways,

steps arechnphempudhe delpghtest bsgﬁmmﬁwr%@a}hpla@lttt@ AR extsmabyRigges,
ferries and the like as well as correspondi ng
services), while neeting the high privacy expectations
SUMBMRAR VO THEIN VERETION

It is an object of the present invention to provide valuation of at least one characteristic
of usage of traffic infrastructure (in particular comprised of roads, railways, water ways, and
the like and/or gantries such as tunnels, bridges, ferries and the like as well as corresponding

services), while meeting the high privacy expectations of the individual users.
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In a first aspect of the present invention a nmethod in
a nobile entity or nobile apparatus as so-call ed

on- boar d- equi pnent (OBE) for valuating a
characteristic of usage of traffic infrastructure, in

Iparti cul ar roads, according to claim1l1_is p[ese%q.
nedssiasaegtp! thermgesent Myentioarasnethed ihy BobES PREY of 1081 1g apparatus

Ul L oni X .

as so- (04 G SRR Mot 8 OBES K Alaffe 1 oA GR AR i

infrastrudftuirasinrpacticutae rdnds) dveorstirgps obfimalt islpessshtedne of (a)
re-sanpling the positjoning datg of the.route, e.g. .. .
defestmply, e ﬁe&ﬁ CTRMFRRPFEREIgR S%}Qé‘i“’,%ﬂ@@}’l’ﬁé%‘é obppsioning

> i
G OS5 P A1 5 TR 98 9100 RO i
steps dfftat Idastrmbieed (K)ap-stthphngdthe positisning idew of thearouts; egstabenbyg traffic

. stationary.entit r ati.ongry l10apparat.us of the

infrastgs S GPeere i Dupled ot oad rt sapRRE ReioamR gy ol © re

arrang@ & sofn@ling sS-A¥aRkdiindles.0ad toll system though
application of the present invention is possible with
BieHumdies ziuf thenibafirensmitigd teip cerrespendiag statpnars pntityior wagionary

nd a o ln t case of applying the herein
appar Soﬁﬁ%%B%ﬁr%\ngﬁgu\ﬁ%r?'ai Iway traffic, it is possible
$@h iB%B6P Ry be besdficimlyenigieycdda fa road toll sy steingtioakle apdication of
an entire freight train, and/or for 15indivi dual )
the presepidinygentioninpossile with qies trakigdpfragrucies sygh of sakyyay, airway and
ool Sh O B PP RoLBeP S A A oy T s psiv
for exhmplgue eitingatatte coovieda ronte cakbn bghin entini frdigititfairg medior for
. .. .traipns,. Loconotives and rail.road ferry . boats,. o
mdma%%i‘i(_ﬁﬂghé ﬁall?f‘PISc_ OreYFD fgfeAn ja V@Pﬁﬁﬁ%&% B eS BRI
particlaf Mﬁ&&ﬁiaﬁlﬂlﬁﬁm‘v@@h\ﬂb% 3h thét 1ove¥ tredulRf drk btfved iP¥ombination
the herein proposed solution. Accordingly, either the
with differemtotsding laonetves odreiluphd Yerrabdags estonat{dor ajcgpit fpr the use of
. contai ner 20 carries.a bi.le entit r . .
nfras R P or oS D AR P G et e proposed
solutiid Pubiith] f @ythébthe BodatHolive bNedB\(fréight) Raikcay ON{fEdightPEordainer
_hardware or software conponent enploying appropriate
carriepepiogHe eytilyfor ®¥REehi cl e’ s i nf ot ai nment system of the
CORSRE T SO TRE Y L Sen SRS yppicoins
vehiclg oo b hadiveiraace ftvaansimpsaicatersploping sipRlopeatiegictipbery B a Fehicle’s
infolafe! AP Ebhe a6 WG 4 BRE B TE Ot PTG AD G T ERsgoning Systems
1IN g @%iﬁé@@p?j Shd ¥ asthEC A sBhiSilGNs1RE as Bluetooth or Wi-Fi
-FI’-hot -'spots could be alternatively enployed e.g.
(espedigliyuimithgcase lofiagailvedyi toritial gohé tikersnd records $hesodatexvsr time. Also,

is worth.to be noted that the e entit .
other SuBOTSPU POER BEP AU A CH REE et Ay St be dfermatively
empldyRdl Eashy UGhy ErfanciNati6h BRbIMRy, the nobile entity may

be associated 30 to a particular user of different

Inethiscdoatext, This mrorthdo s apted dhat dhempbije ey malyibeaswsiatedsto a

S TR AR T R
to a pABiBllaeuRAbT difetdns Vetlitiesl 1asn i ieacelld baty (HEBh)bilerentibeor the

vehicle. Thus, the OBU t oget_ her with the TB builds the )
user, OB wong aifEsypiust, it lkedvid eiystcd Alement(Tdo @8 atmat card, with

a mob?lfe e‘hﬂﬁf HSER& é%.font-l%eclr&-{lﬁift f(d)BU) in the vehicle. Thus, the OBU together with

the TE builds the OBE for valuation of the at least one characteristic of the usage of the traffic

such &
W
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infrastructure by the user. This arrangenent woul d be
particularly useful for instance with rental cars or
even public transportation. In order to prevent
revealing private information from whi ch speedi ng or
) ot her personal_road usage char acterjs‘taixcs C be )
infrastaengrg &y theowey Fhivarmngsmsntiueud dg pgrticy ¥ 3EFHaiar gpsiagee with
f.f] [, f: ] usage costs are transmtted.
rentali‘r%r?giﬁ‘geg %{Bh%%%%gp#gw&er%npl e, the traffic
Innfrdersd prevtntrevaatiag peivatd énfbirhationdfrar mhé¢inspeediug ot ethher personal

di stance and the_ cqrr.espondi travellin I me, perio
road %%m%arasfenﬁfas cgp & rdvedh onlyy e el apespty forERiriaga of traffic
infrastPitRe 'ﬁ%ad[erb\égt_@ LR RARIE Thiste AR Shat BPelRnpls (RETRIR

the positioning data collected by a traffic

infrastrurfture siseriecidentdy s eartaimtrailad diskince amhibie tcprresponding travelling time

. ratus. 1n. ot her rds, the 10 geonetry of the
pemd?%ﬁl,d%e.n&tvlsﬁée {Ooaﬁlyé)\ﬁgefpf‘{t?"nerary, i s maintained but
PRACTHe RRGeRYin R o8 PrIYosEihsRMe Rich th A& shSIE RRCRshRmHRLTIta
whi ch % be equidistant. |n this connection it is
colleciedthyd trafhainfrasauetarernser inj spid mebilpsedity e anpatssys: Hkpther words, the

geomet [ ?(%’fii‘l%&{lpg g%: B9 {rorh:iei & ittige(@aﬁj, 0 m%htéiﬂ'%% ??%gﬁagé bPHeR sampling

e or Inerary.

pointsiiBe gidfiptd RgwoRywhiohpidyse doguilishdtr In thiy cohregnios it is abied gthat the
data recorded_at_ 15substantially equidistant points in

term “tiipyels upgdofop yadariakime igrayst HowomPBY Poiodioiy B ondependent from a
certainf Btk dbSliAlLPOI NS in space. In order to minimze
c

orrelation- between the route travelled by an
Tindstep ol retsachipling may eompsipotrasigmtiog theepopiveningairiamgcorded at
data obtained by the nohile .entity and transnitted to
substanfell eERFISARRPTUA T 7S 1R @OFCNE SR FG g iEte S tant
points!iﬂsf)atb%, mobil e entity may be bundled (or the 20 route
is "sliced") and subsequently those bundles (or the
Insirilergs ‘minimizéeorradatian) betwgenibe reute gaydleddu aprindividual driver

scranbl e ri.or .to . transm ssion to,th at l;onary.
corresBtdiEl i RtFPh g gpa PRRA e hbP St by pRGhined ot
stationdid bivtitd b pbiinichieg Ha@mdiided 18 thampbideenns ntaydribrgd@ddi(er the
may conprise anal yzing said re-sanpl ed positioning
route @aﬁbcﬁgﬁﬁldrSé@ﬁé@t?ntbbthﬁﬁes‘?qﬁd&%oﬁ@ﬁi plécgs ng the route) may be re-
oo 57 SRR o9 Bl R B
The gereysioe mf af igkadoad ploidle foon dicrraisempledpdsitiopaigidaty may

comp 2 TR UG A O%8, i R20RL SO, Roal Ll g
re RSBt e s RN oo AR Rt
virtuahgtidiad 4 systeanobgeogpphicenposdinates, ané owstling thaduipdldian gomprising
those E%ﬁglgigﬁégmééaﬁg Wfrllgl I IRUL2 NS 813”850"{3 e mapping each

There are several possibilities for modifying the re-sampling step, which are described
independently of each other but actually can be applied simultaneously.

According to a first aspect, re-sampling may comprise mapping each positioning data
point to the nearest point of a common grid. This may be achieved by decreasing the accuracy
of the positioning data, for example the data of GPS fixes, thereby limiting the maximum
resolution to a predetermined value, for example to 1 or 2 meters. A simple implementation is

to cut the least significant digits of the positioning data. This results also in a better

compression of the positioning data since the unnecessary least significant bits are removed.
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30 point to the nearest point of a common grid. This
may be achi eved by decreasing the accuracy of the
positioning data, for exanple the data of UPS fi xes,
thereby Iimting the maxi numresolution to a
predeterm ned value, for exanple to 1 or 2 nmeters. A
Moreosemsheslikatipedrthat Bwe eehisles talsing ke same joagsshavsioypilanpingnt
rdgaglt%nof t?e positioning data. This results also in a
coo r %8%% ession of the positioning data since the
M&@)@(ﬁﬁg %3R4 YecoB@ aipesi, gt rbisamplinidag berreset amdiestrted each time the
Moreover, the Iikelihood that two vehicles takln
mobile appargten i§. the yehighpeartaingithe2Rname, GEases the ber eﬁned
b
dlsmcfélg cge{lld 13‘ arnggfroﬁ?qg thlétgzﬁ Hgﬁttat tﬁaﬂ%rfrlr%bo? ﬁ.‘lg@cgl%%%tr g‘iféuéll ?he effect
of thig o;ﬁratiohdfep@iﬂls @hgh?ansaglpmgg h@rﬂpn,ahmtmcaﬂgrtmsmnf $that a
of a predefined 5district or cell, . as, i ew
positiqIug Gatp goist %%raé@ewsrgeaﬁqategtat Piinirenegion of o @igraqt At o cell
and thQ ote! Jn] d fdd' féfs 1ﬁ%§1g&ﬂﬂﬁ’n Qspﬁkﬁét BSifi'&’Pﬁﬂﬁ@ cél[‘tﬂahﬁ left or
e-sanpling al ut typicall his nmeans that a
ex1tedp51$uﬂtar,cﬂ1e ket pmtmqomut}n celhthat mm&o:g@mdaﬁt engd as th;eh@vv initial
..intersecti.on of the borders i S C r, ce
positionaf g frogt1S Aprathe gt s e g lin Sap et i scfpise W so the
first fik¥8# thB OSpbdtRR slife i tBe Rkt bRadll. IThid Aloidsahat@lé fRtlthat the distance
Further, the last position in the cell that is left or
between Fwepositionieg:data poinksds penstaniite ferelate shessiof ippartislar peute in
nobi | Hs when the re-sanpling algorithm
nagh@a éf$8a§ gaso is also the first fix for the
Aesheiapity g tiitd fpedtntht Resathplind dlgorithmcddek noflileshavogios
that the fact that the dlstanﬁe betmeen t wo
positigyyBg (73 AP Era e wuﬁre%e f GRS H3esaprectvgd figpt be spployed
posméﬂlh% gﬁtéﬂg 62% Ripd L4haL, JSQH;?]Lﬁ bl poﬁbedegﬂg@ fkc])ﬁglt Hr3dH ik %Béuned by
cording to a aspect e re-sanpling
applymggmonkthm jtee sfibatto vsdh pdsmoomggiamailn th601pgmalt sequineg. The jitter
offset?:?%ﬁ? gﬂ E%FW@@%H &ﬁlég ?‘&yg@gﬁ%ﬁ n%gatx@éﬁhgr%%er the
mobile @{)ﬁéﬂlthﬁ @ﬁsse@%hd FREEr JTetceRRR dik@hidtVi@E appffub teriitia€d théslice of
al ned dg ying a constant jitter offset to each
the dlgusﬁ arjceh |bng1gd ar exitedhgensrates madomlyqurareiittertisey fotbegpplied in
n.be both i.n latit apd_ |
the nycel o€ Aiciie bt OIS e o R G B aspecrs

this meh@SBESthE Rt PaXitter indhe eelCiRlihg REt dtieitéd Ghs cdriiputed with the previous
apparatus termnates the slice of 20 the dlstrlct Qr
jitter abnq, apéthagthedirst Rositioriof dip, coldvinesniared W&Fﬁ‘-‘;‘ﬁ dawiilethe new jitter
valueJ A§ gfé’su? ti‘lé ?dtst (%11? %Hc@ dnd Brd 8s1ﬂ§ﬂvof5 e s%s%ﬂﬁ’ent slice are
I on a new sfice. I'n co ation
alwaleah bnddne tht hdi baslpedysonsthiction® bnsart hamotthest asttoverlapping each
position in the cell being left or exited was conputed
otherwi th the previous jitter value, and that the first
ﬁé Edk QR bett\/n@erpﬁch bQﬁ(ﬁl@Qc&@fEe@foﬁ%a&‘aﬁm@W?ﬁ 8l Wt Recovery of
e new jitter value. As a result, the position
the orlginea rgiite o€ ammglivifwa tdnpcxgs texpﬂo;teylftOtbhetoggnEmQImeht eagy.ii@wansmitted

25 al t
in 2 o fupii gt Voo TR, et B awd B ob B rapingge bundies
ofa pﬁﬁi%tilaﬂchﬂé may be trafél8ite@mhbetdinasushebrR®Bediifitly. llﬂﬁdk-%ﬁ*angmg of
can be conparatively high and thus recovery of the
the g&mr:ragﬁdriamdb@ may C@mmwe ahigstiogaal: stipiflieg said basdles fadfot pndomized
shifti %ff ?aﬁ{'] 8@%&’(‘? E sy meﬁ %ul bl.{nd%g%[prﬁotrg ﬂmﬁhr«])n@ p%mcular route, with

ransm ssSi on.

respe&ab anidhd. Adsd) any 6thaf :*:Laﬁgleﬁgnddmml\grsdh@ﬁe &0 chﬁn@ng the order of the
particular route may be transm tted not contl nuo
bundigs Ismﬁg%aé’ireﬁhwesutﬁén that spehdgidisgs axbiemdy g& radg fﬂi‘ddelayed
bundl es may conprise at |east one of: shuffling said
bundl es, and/or random zed shifting of each of said
bundl es, in particul ar bundl®s of nore than one
particular route, with respect to a tine. Also, any
ot her suitabl e random zing schenme for changing the
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before transm ssion to the stationary entity. That is
to say, the re-arranged bundl es nay be del ayed by a
predeterm ned tine period, such as one day or severa
days and/or different routes, before a transm ssion to

an external entity for valuating a characteristic,_of
befora FRs(SSHRR 16101 HRAQTAEK F1tky | Tt 1P s (e 16 orimeed piglles may be
delay @y bRty b0 il TRAGE TR AOLE 05ty Byl ap P B
routespbeéfgrenatransmissioroto anrexiembil whtdiyatbr daliateg.a cHatesteriatiy of the usage of

iated ti anp may be renoved fromthe
the‘ffagﬁ %%Wﬁ@redgsegpi%P "bundl es") and optionally
aﬁregle Qﬂne@ SnBARET lthd PeiRlihOBath %e%sel‘b@@cdiﬂ& Be used for

n the correspondi ng portion of
recovemyw@ n:haairlgmﬂj t@ltwaﬁan mdiradluad dripet dhes, enpassatigied cblmet gpamp may be

St t|on enf it .“Th C n ti erj od, 10
removef| it e B REarIR (35 PRI TR e ol RECHLRGF Boppgenerd
md1ca$18ﬁ Y&g ftﬁé daeahk WéGk)aorﬁﬁﬁéiPﬂhefcbﬁé‘sﬁéﬁdlﬁg ROARRLTIRE fdnal route
fee table to the route, the posi tioni ng data bel ong

was trpyellelbefore rppsneission iscibe siofiopdip eplitys ha commen timsrpegiod
.stati ity for v
1nfonnm‘3tlgpgg %lr P(?Stlt?oc%’l%%dgr &’eﬁ% af’ %1%21# d¥ea1}n$ %er?nlﬁ ! as%lgm?ta assoc(la’aon ofa

predefeirhined fettble avfHei ro 6@, mfe positidsing datalbekng towat er ways,

and the |like and/or gantries such as tunnels, bri dtg

Ines furihsT aaRectof dhe PReETAVRRION ayethod dp o sepeRAY fRtity for valuating a
chera 358 hae TR Bl AL 1k BRIty s
water muye,l amdm]ge flosand/errgangied atch dsrtomneds, bribgdse feappqanmatthislike as well as

osj tioni ng,.dat a .processed by a nethod accordin
corresphding RS iset)s SeneuagioabEl 7 e s ch o by
ﬁéécﬂdfn‘gﬂl H{U}ﬁét}io@%}ﬁﬁﬁée@ $hd J@@ps' d?f(ﬁ &éHéNan] &%ﬁ@@ﬁa fidm a

sai d btindl es with a database containing i nfor mat1 on,
mobilg apprantus.cuhiiel pmtpomng datarprdcessed by raemtb@émcmdgngﬁlﬁdnethod

sco TR AHE 355 BBk PP B0 B i comtine

in saidreiidies \ﬂi@lﬂ@ﬂ@fﬁb&c cbhﬁﬁm@ﬁﬁ@t@hbﬁﬁn@hrﬂcﬁm imaprigformation,
predetermned route criterion with said partial route

represgpting géd trafti iplasimctie. (i dajcamingig @ partiakropig)taken or a certain

posﬂn&ﬁ ?{%ﬁ f(,;& 5%*@ n{ IBﬁe %é%allr%gsc‘ t(ln\ﬁ %Fs)})@%lrﬁggﬁp g?@é ?Jgg pfe??ltfeﬁnmed Toute

criteribn feathnaatd pﬂ‘ﬁhﬁﬂ'ﬂﬁt&loﬂ adeitaintpbeitior dresaidchulte) add &g transmitting the at

representin %artl al route ‘t’r‘ e user 25has been

least qreqyedatorminCanuiseriiatonte drsae eIty af aRRd Yt er i al |
EhSinfShHied chitafed o HRTPAMHINGnHRE ARRERNEMEN pATial route the user
servers associated wth the stationary entity. Since

has bdehérawalrhngamebd: wiatched math digitad swprindtyrigy @gestered i ¢ herresponding

entt or ;9 E),..no_such . ..
databifg Ao R BEOTIR A PO O SAPRED B g 5 e eral is not
neces§Mly %:ﬁéseﬂM‘hh R iSHWIN dnliGAs divbé LELEEPMRECETSEY, Yo d@dhdlata have to

traf Furt hernore, the matchi ng operation causing
be up@ké@ijom thaaininethe mopdle gntiygWhishmianifieagtly @Q@Pewcé%ﬁf}b@m traffic.
Furth%rg{é 5ofilie I%%{Chﬁl% oglg%.t]t%}i %Lﬁs?%galﬁ%éfl%{ J:o%pariﬁ?)@iérllﬁg% {)I'i]lf}utmg power
can b&&drtitd out on the IﬂatiSHary Enﬂiﬂjl?loﬁteﬁhg aiaraed €t higly cémpaintg wdrformance
route i.e. a portion of the physical road the user has
in thetmcg:g]@mnggf is deternmined and information on toll fees
on‘FSy P e% Fahgj S}{)zgﬁ%lgrog%q 22 é(?lﬁglﬁtr(])? ?ng: Lﬁﬂgﬁ?% 094 the user
has travellled aanietérnnnddl’mldpnfmdma’mh on toll fees due for said partial route are

associated. Since not only the physical distance on a certain route is relevant for the produced
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costs but possibly also the tinme of the day, the

| ength and wei ght of the vehicle, several discounts

for e.g. disabled users or users taking a detour in
reaction to the current traffic situation, a certain
physi cal section of a road taken by the user, each

: ) . - may
costs e passll iatsodbe timetof theglayy teilengtioandowrightealdhe vehicle ssveral
. r . 0 . e
s PRI 00E b 583l A0 kB3R Pl
situati®f] d éeytaly plagieal sttisn ofiical talay byehauisegreablofag be associated with a .
equi_pnment (OBE), according to claim1Q is proyid%g.
pluralify ebpasamgiess oritple pbBRBCtEppAE ¢leent Bieps fosksderived from.
RSP Rdas: mﬂ@?resérﬁ iRRhibE Y hﬁ)‘i)il@ e o by 5’@3,%#]} may be an
configur to estimating positioning data atraffic
on-boandfetaipiment (QBE), us@rding taclabil D és propriedt us; processi ng
nmeans, jn_ parti.cular a processor uynit, configured to
Axetdinglsy e Taepifsperafis)Pomriosy Pasiopide Hgthad Prifcalar a
positi&ﬁﬁ {Jﬁit,%ﬁﬁ%fﬁf%&'&) és@ﬁna‘ﬁﬁ% ?@Eiﬁﬁﬁn@ dsRAJTAGHBhd Siiastrure user in a

usage of tr Ic infrastfucture, in particular roads,

mobila gppiiraius; prewssihp weans, impatituled apropesaorsynii, ponfigurédglexecute the

it j t fi d it the . .
steps (1o, (2) S rSsindd i P RF SRt g ob VAR B heyPTepiste af tpee of
trafficabfrBah@nsy,Sh pRticAr fiads, s H8duabe YSovel tr IR oI riehnd ih articular

the nobile entity, such an OBE may be 15 conprised o
a trangrhigteppnib sapdgwad fo oyt the ryimangedippsitianing gatadel a stationary

Because everyone will have to
apparﬁh? féf%lﬁdpséft-g@n

par € i'n such a road pricing system fraud

sbdlsbsksbatpyveie obtbctids with tlie mbbiddéritity, rsactdamOBFuneas be
the equi pnent in_ the y include a, so-cal

: OBE na !
comprised<atdhe e-BoasAmnHEUiemdrnedayitbe Thstedh Flﬁn@nhﬁTfﬁrB?C&use
iler 0

cvery RS P58t PR ) SRR PR BB
part ofigmtred measnireke theleguipacant int the OBE 2@y timdudeasior¢adled Agusted

d and.ot her data to be sent. The, nobi | e.
Elemeg‘zg@)afv C?]Ol‘Fla)hB%fl chip SHps qr>}0 g nbtﬂ?ﬁ |SW card myg @pﬁlle telephone or
such RN SiadsiOIRAAKiHE IRHTafMCThSBE GiShS Laab prdvidthe 8&curity for

to determne its position. As explained in connection

the pogitioningiatecadrabgolati tadesenthod above, al so ot her

ods..:hot h .whi ch n .
NS5 BB RS RO o DO N AR Rl g senes
such dsfGPPEighdls Biordér toltetambiel it poSRRAAAtKITained in cohRection with the
nobi | e apparatus nay conprise storage neans or a
Sy

correspapgipg meHad gogye.lsorqthey sysiems prdmsdipdp Bethingnnmg woapdavhich
ey WL AL ok B8 HRATEU BB e Pt S i
apparjlasi ti oni ng data. Furthernore, the storage neans may

ﬁgntakﬂ i nformati on on .a virtualﬁgrid enpl o ed:%or .
AERCPHG SRRATELE B GOBPTTG HOHES BT 1S5 A f9hriggne the
obtairfé:@tp%siti_gﬂi'ng datdf REFBGIAP 0f heRW i Red Fet3AlTH £heA thd sﬁ@rag% means

determ ned positioning information are not subject
may bersedi nistanpg dbes-smplehposienatgsdata. iFakthgrmdye, thepteraga means may

ev.e mobi | e ent i .bein rt .of the present tem.
contafr gttt g “Heeh e dEraivEE i Spal By RR e Ry i Rined
positibihg Al Vit WifBrmation on how to re-sample and the determined positioning
information are not subject to frequent updates and can be essentially the same in every
mobile entity being part of the present system for valuating a characteristic of usage of traffic

infrastructure.
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The nobile entity further is provided with processing
means such as single progranmabl e processor or
di stributed processing function arrangenent. Since the
computi ng power required by the nobile entity

according to the hereln%ggggosed solution is kept
Bmpabléﬁ ¢nfidy furthgtiis paoyie BFOESRRE WEYSSUEhP BYE8 i n

an
progray %1@ & proc tgs%gfﬁlt %E@gﬁ{ed E)p rﬁgnoﬁﬁﬁgﬁ?éﬁfzﬁigg %tc ?glcg ﬁle computmg
powerl r&qﬂuf&dl snihe hﬁ)@ﬂfa&nmratccﬁﬂlgg th dredivedin p?@rmﬁmolﬁmnss kep‘t
conprlse every feature an ungtion t he nobi
compagafyely log, aj Broqessor bk those AmaIATed &r’&%’ﬁ‘gﬂfj§°3’lpf"?5§j?/r mobile phone
manmgrgﬁgggﬂﬁg iehpe vehicle. In another enbodiment, the

'e apparatus may be provided as a separate devi ce
Incoseriain emibiditedt ﬂmdmgbﬁermtlal ik édplemented ay phit of @ handheld device.

yet anqther 10 enbodj pent of. the bi | e appar at us
This i SmpHse FETF BrRTRY TG Qe PRE R Pb ISR 3 faie gpd
comp&féﬁ%reﬂﬁteﬁd)hﬁ‘égéﬁ HPtHRQRKiE10m AdtiRe dinbb@Riint, tAY OB ﬁﬂ)aratus may

circuit or'the like attached to or |located in another
be pravisedan ersepasate dovice (dontral wniv fixedly ivsipled in thesvebiieladn yptcanother

ead unit o I nf.ot al npre st e
embodiGLtT e o Rpeeet o Bhie L EL b oy B R Ppercc ina
separdt®@hardwideBoard b10n addithbBihidtated cifvitan ey lilsd at@tcbéd ﬂd&)ag:ﬁ:ated in
of traffic infrastructure (in particular, conprised of

anothersaeponentior gagtEol upktod thaipficle, sueh asihe headamitf/ag infotainment
antries such as tunnels, bridges, ferries and the
Tke as well as correspondlng services), according to

Bl it ehdther Spgt es ﬂretpeehcnﬂnvﬂftﬁbnmgitanonhﬂye:nﬂtﬁfow a rsastym for

apparatus co ri ses rec neans in ticul ar
Vaiuatelg&pevhﬁé%ctmﬂgg f ugeeiog H@g plsasgicaS in pag el ﬁ?lﬂaﬁﬁfgt% roads,

raﬂwag/@ NhatBYwayTREd 118 1RRAIAE Fﬁltﬁés HcB aYERRs ANRIeY Q"emes and the like

oceSS|ng means, I n particular a processor un
as well camtmgazspenﬂlng) s@xReut echhengtoayhan( 1]1 s plrﬁtsel(ltﬁd) of t he

stationar par at.us for. .val uati
Kitotaiebh o RS e RO e SSinE sPhl &f pftuiplore
receivRAlhil, @ehAfue @ iPFc 806 p&ditis1aaE Sata kit ayBobildpParatRYS discussed
and the |Tke and/ or ?antrles such as tunnels, bridges,

abovef pracessinganernshia Harticalas e pRrdepsos and oronBgEAdP Aepcute the steps (if) to

) of BEYRSRR i A DRG0 PR QPR il o mmc
infrasgeuRB( patatdantongsised v Wads,irhibwiysnwhier sajyd anmbdihid léke and/or
apparatus. |In a certain egbodlnent the statiqnar

gantrlgbﬂ.gzlha'lp tannels, bridgssy fergesand &h eﬁgtsrjng)cg%m ing s%rvﬁ;eé) and
transﬁﬁtﬁh fHedhe/ 1&@2}%&%&% trﬁ{%ﬁ'@ftgilgx?t G(S'Hﬁérlﬂéﬁ% t@ahsthR & at%h%t one

proc ssor "an r s capa enployi ng distributed
medﬂmnnuedsoMgcn&amstm&mﬁenmdeapwnausteps of the

ove defmg % od. The st atl nargé[ag at us furig )

Bonprri-emBrgritge MR R R Qs Pk bR proy
qﬁ& 3aB08HG Bn@s O@Bpf:ﬁﬂfl@é(ﬂﬁf)ﬂl@@ aPFeaQtohs brd¥eser hdl/ 01f i9 'E:apable of
the relevant area, e.g. The Netherlands, as well

emplayang distribugad proess3ing me@nmtpeﬁnrrﬂ dhe stens of ithe ahaye- defined method.

| nfrastructur nprised | t he
Tre b A8 il g R B kP Rar NP ek spograplalda
such asnh@;s [FlbdneHitioh Br WHRE hteg@Nor Bhd RS adged, blgs THaNatherlands, as well
istics and data traffic do not pose severe problens

as tarxiﬁ gﬂﬂ dea anfprgationdor e tasiomdiapigiciye spmpesed lvéltle stored maps is
deﬁncfsd‘.I ﬁo@ﬁﬁg therk%o &%ﬁﬂm&’ﬂﬁ{é’ an%ﬁﬂ@&?l‘ffﬁfdrﬁmﬂﬁﬂ ¥d Qﬁglyvﬂeh{}ahzed and

thus data logistics and data traffic do not pose severe problems when updating the

syste

corresponding databases. Yet further, the stationary apparatus is provided with
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comuni cation capability and communi cation interface,

e.g. to the internet or other communication neans, and

may t hereby be connectable to and contactable by the

nobile entities (OBES) via wreless conmunication such

as, GSM SMs,. GPRS, UMIS and ot hers both now known and
commppicatoheapablitansonEnwtcaiondaeriae, egrinthe mtefaci st

s n i t i .

oomnf3RRRA G S0l iy BePity 30 Notn @AY 1448 Btk Ll it mabile
entitids (@BEsyvia nfirehst comimuhizafiomsyvhras GSNMa8MEoGPRSsBU TS and others

roads, railways, ter ways,.and the |i ke and/or
both _&ﬂlmwdmdwa%ﬁﬁacgwﬁhﬁa@r;ferri es and the
Thi tRSndhile agﬁ%‘gﬁ@ lah& %l%%‘ﬂéﬂoﬁ%y?@?éﬂaﬁ%%ld-ﬁgt%usgstem for Ealuating

communi cat1 o tween the stati onary appar and t he
a charaetbridie ciwsageatt i Ginf pagtinudet comphisedhaftroadserailways,

conmuni.cat i.on th, at least partially, conprises .an
water SORT AR 000 WAL SR rcharsdBmsls Drigas, G Radane o vell a
coﬁe@ggdiﬁgg,ert,{c@g)sl ation between the stationary apparatus

and t

e nobile apparatus, and/or a network with an
Gk emmpnication betwgey the stationssy appticaiteand the mapilt eppriptys can be

confils b st p R P BBy B s
channBl) Bhd/Br 2PRAErProkdding neBldak atliieselddmlatibn dBtwEeR iHeSstationary

15appar at us. DETAI LED DESCRI PTI ON OF THE | NVENTI QN
apparatypanst e sinbile apearetugrander etk vath an epeiputsy,. angéor an

. A | 0
internelat P A 0P Tr A AVERL im0 R0l Wtk T8EH souree
1P, andkor hlpeet-orpebheetantk, wkihp ofer undde appanatug toatlayahé dats of an mobile
enbodi nrents may be conbi ned. BRI EF DESCRI PTI ON OF THE
appargginy NGS These and ot her aspects of the invention
w Il be apparent fromand elucidated with reference to
t he enbodi nent descri bed hereinafter. In the foll ow ng
BEZWIhEP RESCRIPTIOMGE T2HE ENERRTdONa process of the

ad pricing,., Fig .2shows ch f the smart,.client .
TR RSk SpEana isduetet et Be tollhoring Gt pd Sxagpples, which
are nod BEEAWA 3o UirSiuBé kdopk: io® heGhvdrtidn eTh hrsdnaskillddan Siagat wilb
met hod, Fig. 4shows a detail schene of the

understprghiel ¥joon cpbediawatstpanbosmbigedrs

BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects of the invention will be apparent from and elucidated with

reference to the embodiment described hereinafter. In the following drawings

Fig. 1 shows a scheme of a process of the road pricing,
Fig. 2 shows a scheme of the smart client process according to the present
invention,

Figs. 3A,3B  show a visualization of the equidistant re-sampling method,

Fig. 4 shows a detail scheme of the transmission process from OBE to TS
Proxy,

Fig. 5 shows an example of sliced route according to the virtual grid,

Fig. 6 shows a schematic example of transmission of data bundles to the TS
Proxy,
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30Proxy, Fig. 5shows an exanple of sliced route
according to the virtual grid, Fig. 6shows a schenmatic
exanpl e of transm ssion of data bundles to the TS
Proxy, Fig. 7represents the transm ssion between the
OBE and TS proxy via an anonynous channel, Fig. 8shows
Bigstheme oftemigpenie b fenanssiop eyt @BE and dipdwexyvia an

schene of [ s of a stationary entity and
Ry SOIDANGAY

5Fi gs. 10A- W eéxanples of tabular data for use in
Kigl £ul at i onshoas aathingof maihlhenipouans ofan OBETAI LED
DESCRI PTI ON.OF CERTAI N rEl?_ll\/l_%_CDI MENTS Fig. 1.shows the
Bandral cl i Sewsgrseanzsolpapgompepentp et ? satowsy enthrad

Bgdolse! HIWARLARREE Yibuld dhlibr Whn BERARASRScedifhg to the

ee estimation process is explained on the basis
of UPS enplayedichor positioning of a car as vehicle
using a traffic infrastructure conprising roads.
Starting from1l, step 2 represents the step of UPS

BRTATL EOTHSORIPTRON OB CERPAN PHBSODIMBRTS! | ent
collects the UPS data corresponding to the toll ed

Kigh! shagys tht gensmalplientafrogdss of iofldee ssimaBiondrrmpa highelgvels

a..sequence .of so-called URS "fixes" Fi . of .
persp 3 T AT i e oin SRS bl wBRER R ifhg oo he basis of
GPS ddipfofddBspstassiindd6f 4 & afosatRmkingfa tidfifc itfhksh@ureBompliding

represents the processes perforned by the "thin"

roads.on- board equi prent (OBE). An exanpl e of such UPS fixes

. ; i : | / / .
B, T 10, S 5 e,
the clidnt dohlectsele GPS daneoirespbadingyd thepeliat vehitlé. Shpeufpmt ofdhjs process

meani ng the col | ected, UPS datg, are then.matched on a
can besjeg uf SANG ofrsg S PPSohas Bipriet B BEutong (s &nd an

associafRd ks DThBRI GBS ﬁg&%s&‘i’&i tht Qbvehel s He WL Box 11

reporte y the UPS data may not al ways | ocate
represpnis thesmbyesess enformedibly thet‘onk oadoard eqnigewndOBE iAmegxample of

s B8y PO BB EOA ek PR 50 Rz ovs
recepti®ifpréddsgul ation. The map matching process

In step 3, the map or zone “matching” operation is performed, meaning the collected
GPS data are then matched on a digital map of roads or zones. Due to biases, like obstacles or
noises, the position of the vehicle reported by the GPS data may not always locate precisely
on the road network as recorded on digital maps. Without correction these biases can lead to
inaccuracies that eventually could lead to incorrect fee calculation. The map matching process
circumvents this problem by matching the GPS data to a map of roads, basically finding the
roads that are fitting best the reported locations. The output of this process is a sequence of
road identifiers (and timestamps) corresponding to the roads traversed by the vehicle.

In some scheme the toll is not based on the roads that were taken by the vehicle but
instead on the geographical zones that the vehicle traversed. For instance a zone may
correspond to the area of a city, or to an urban center. Zones can also be used to implement
virtual “gantries”, i.e. tolled road portals such as a toll bridge. In that case the toll is due when
the vehicle crosses the gantry, The “fat” OBE (indicated by box 12) is capable of performing
the steps 2 and 3.

10



10

15

20

25

30

25 circunvents this problem by matching the UPS data
to a map of roads, basically finding the roads that
are fitting best the reported |ocations. The out put of
this process is a sequence of road identifiers (and

ti mestanps) corresponding to the roads traverse

b
$thp 4vetiesehts the rating of ﬁ&f@u@cméﬁlﬂch Bép the) fee foy th%trlpdeébﬁvehicle
. d t .
is com[pll1 geldeilaeg geﬁ u?vﬁaé &egg tgg ﬁ]f)eg% é&s'ﬂ ﬂ{? H{nﬁé@r\/&e h%lornéeters driven,

time of fravél g @ typefoTtvehiokl '@ﬁ@ Eatidg ZclitEnd MYy 3o depend Dpqrekohal

the area of a city, or tq_an urban cem Zonei %ln
characigristicwetl the ¥elicls ardpivenesd tierehisle is ga ambplagee o the dniver is a

I
dlsabl%:cg ééergéjrh gﬁ@gf Fr? fnto@ ﬁg?é\'lb\;éllﬁeﬁ%%@ e L ![3 {éél'gglg éssﬂggmgﬁts road to
reducegifificyin ofheenétivatk' or@3Hn(eravtion ?mﬂrbtbgt ttmxp(i'ﬂl)neats i dpatehieles
. of perforpging the steps 2 ep 4
destinptiqsy 1é§éh¥g] ¢ {rRusPPL(6- Eg‘pﬂﬁ‘f '?JPFE‘“F‘% Jttiony, vvhl ch step the
§t%g 5f F’ére £ thé hé’greéat 'ﬂecmH %Qél&!aﬁoh §f FATRAE hes. TR f@@secomputed
epends - ont ype roads, the nunber of
in the brdvmretsmpsf} deithe m,dvtldwﬁ f@fs arg @g&ﬁ:ga&ﬁdc(l ﬁyq@mmﬁd wolei & fer. a certain

t h d d
peno%%%ré&aéﬂ%w‘%ﬁw"ﬁﬁﬁ@%i% Bt RaBE PR e yahiqly grosses
some YRAbIBHAINES p@lﬂt ATRHIrAHR/ R bofdRe ofl4 | gé!@%aphic forkding leelrﬁ@ported to

erson, and/or on nobi l Ie:)é requi renents e.g.  if the

the drivgHveticle psmenfor paymentsTh agth@f thechggeegerion period i ugyahlydefined
by the 0 Yfﬁ%gclgr egl%%lé otg %I?%dae?ﬁ%%\f)érpodq{ag %Lapgédapr:égﬁgaﬁ éggﬁ‘qse the total

sum of Bg@egatibfels,ansighddy enq thstsinatie and tota$1ft&=ps &aﬂﬁmﬂﬁd enthe road
t he aggregatign and decl aration of individual f

pncmgﬁ@ck—@&sy@:‘@ﬁ% &R ether wordseatgheeidhefthe pggegation perio ﬁéleclaratlon 18
made Pﬂig T&hﬂﬁ?lr zfo?ﬁi%ﬁ{eeoa@lg%ﬁg ?fsﬁeﬁﬁi hbv-rfuchSHETBE pHﬂ)folethQ elapsed

or a’'ce peri a maxi hrum anount
period] mlongwilti dtherdhforsatiamal eguindely ﬂlh golling sdiememmsgé@ons This
m ned 0| .nt ant r and/.or bor.der

couldz)g ggrr E%E]ild%t {aﬂgﬂ S]il%% P?rg lae IEmum 1nf0rmat101f1 that will

appea%h‘l!cﬁﬂn‘é@x'aésc' e ovvner for paynment. The |l ength of the
aggregation period is usually defined by the Tolling

86 nmmaonwﬂéwvc,m - fpiﬂledl stinendal QB iivehphbls of paearing el éteps 2105,

howeye;%@ef ﬁ%’gﬁy regﬂxaer{a?{gs htgﬁlg o%fraléceg%g? ?sf %sgﬁgsg%t@@ %ﬁlqhél?a? Thaps,

hardvsfaf@&tﬁﬂiblbilgd ptdeidng poveed ahB dataciafific Batkingsd feﬁ‘)bﬁfr@:ll‘(batbmentry of
ot her wor at the end of the aggregation period a

such gideviceriato thamaskebade that formally reports to the
g%?? ggﬁ@tsstﬂéfn%fvgoggw f%l:&ﬁmg]ﬁséhaﬁgteﬁ%@of &E'a%q I dl@ RetEtructure

formation as r
accordling té ﬂielhefﬁgn pfdpesml sm:mtroﬁgw? sﬂﬁarbd&mt TBieps dqbistart’ bestépDE (“GPS
i.nst anc t the d contain e -
Data fikeonang: 5ito; FAROMATHE it S‘f%g Ok Exrabiian FlfGlegasion bhave
been g)&iiﬁ A ARES oA RAMERig A Stﬁ’usctﬁi‘thﬁchlﬁélﬁ’ﬁén Bﬁﬂleﬁeﬁsﬁs omitted in
e of perform ng aI steps 2 to 5, however
connacebmmmﬂ:i Frlgacﬂ,u rement s in terns of license fees

ssocj at wth, a l.exi
B s e Lidits B SitirhBag S Re P LN Ry, U Yeidined sequence
of Gms'dﬁﬁhgﬁ tIEPig ¥arforiiédn@ fevuRalennbse ihhﬁ?dd”f&b kehove individual
Fig. 2 depicts the nethod for valuating a
propegtirarfenn e positioniig datasgguericet Fhaf ¢ifast pﬁﬁlﬁd@@%&t&ﬁe@lcted in Figs.
A 2 cording to the herein proposed solution, a "smart
ent". Steps 1 (" start"), step 2 ("GPS Data
Rac apt de@[b{s) an 1Sof] d‘dﬁﬂ)ﬂi\@dﬂm (x0e. GRnfixs)h éﬁtrﬁoutlon on the route
("Aggregation an ]i)ar ation") have heen expl ain fl
or itinegai OF thegishisle: ll?qﬂ.t@ varying %@dsfq}crﬂﬁ%‘éerhl%l? sEmeee gir %BE the obtained
these steps is omtted in connection wth Fig. 2. In
step 21, the step of "re-sanpling" of the positioning
data, i.e. the obtained seqdénce
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300f GPS fixes during a trip, is transforned into an
equi val ent one in order to renove individual
properties fromthe positioning data sequence. The
effect of this process is depicted in Figs. 3A and 3B.
Fig. 3A depicts an exanple of positioning data (

e.
- pointsbdhe posiipping data a8 FOPERYGH IRgR fhe pesitipRipg éatarr%rsmt

locatlcgrﬂeofw%\f %%cﬁe a%é@e :cglggs%gﬁal ggg&% o oe{t Ié%é{sa\)é?e@e%a%ellmg speed

carry
betwePO B¢ nﬁghbwm@&hecl@bﬁ}tm-&qi@ﬁdé@tvﬁﬁth négatiedy teffects the traveler’s
. positioning data represent |ocations of the vehicle
privacynd t he correspondi ng tinestanps, at |east average

R R SRS I AR R Ut fom

the data suebyethe ORI, asahcywn 1 Figo3 B ¢le itineraryeis Irerﬁmnp]hé ina way such that

possi bil ] of deri the travellin ee
equid{iEF P GRR e G PSPy oTS ROt SatRi i ghnerating o
new sEncedt GPS fiktd M Rrdsponds & BRERME %dté‘ oﬁltiﬁ@ﬁérﬁ Bothe biginal
equi di stant sanpling points are yielded. |In other

sequengsy Nioredvet,the iodstemn @swp@tqdrw@emhaﬁsm@plsd Aievin degyeen sagluence

L at orres onds to th S .58
s inefqi e 4 B obfh i GHdTER Bl Al SR th F Bimpted
positiérifiE 84ta iscR6AA IFad.60BW t h each re-sanpled fix in the
new sequence 10 is interpolated fromthe ones in the

bhis ge-prirplingduresrse is pepfoanetpy thedpllaviig siapssAhbE slgrt of a new trip,
the O]@E%]eﬁérgtl@% A9iigh 3 seﬁn & ff fQLfPat ifle agto &IE ﬁrﬁt fi %:-ﬂgﬂa‘?ed by the GPS
re-"sanpli ng process s perfornmed by the o W ng
Data Béception ﬁbcésh.él" lsit aedy foft ra-sampledriixpin thdnﬁ)llﬂaﬁlgﬂaprsa‘b&sred to as

an initial re-sanpled. fi i s.equal firs
the laigp e gamaled fix Th e st oBb i ag @Bégg‘slt chputes the
distan\ré@ Pé‘twfebﬂ fHis GPS mldQHe fa'te?ét telsahlifed @4, |W}‘1\éxfégelsﬁli_%ﬂiiét§nce exceeds

erred to as the latest ré-sanpled fix
some pmdhﬁmedrthreshdd mﬁe r(@a: aistamce 40 meter)PEhef ORE will generpigtagsw re-

sormplp it B e SR et o Boiese e BEabghE Hao-sampted
fix is Q(Llﬁdﬁf th8 ﬁﬁe%[@ﬁeﬂ@é d.cV&t HRteld BrthisRELAPRY, 20 sUEH ﬁiﬁﬁt}le new re-
OBE wi I | generate a new re-sanpl ed i x_such that

sample &xds bcatad en bstragbhlindieimeshedatsg ppreingdiGhS Hiand the re-sampled
i e g SO o, SRR 1 e I PO s
the safiR)\these-is ﬂﬁsﬁbﬁhﬁdmfadxied ® tho diatethadeoudd Béosacghdlatidmigstween or

j.0i_ni ng .t he Iatest r ived UPS fix d,the re-sa
lndlwfiwséltzg 8h et Bgulsing yp 8 figher pyacy E%Vekfcggn@r s KRG R @gE
complzﬁﬁg R tHEQEmoftht ¢ n%lé@gg I%g ¥Rl f&ﬂ(ﬁaﬂdﬁ%e‘é@é@% the tlanestamp

ere 1's no'infor to t e fixes that coul
of theﬂatesitre@madeﬂmddhe betewemp ofthd fndieceivad biaviousty. Th #sis generated

e B o B A Bl s BB e ena o
trip. ARoRRAEN afe fatest ﬂ-ysahlﬁl'&iaﬁx iTYRaP©ltRd lafsRt G@S\m@tﬁaﬂth@ OBE

ti mestanp 25of the l'atest received fix and the
recelvlednest anp of the fix received previously. The thus

ated fi.x beconmes th w. | a sanpl ed
RES LRI Ee bty B e i fads B Bl e RO RN erk 5™ e
Foi lﬂstaﬁ\féc asifle Bging infeRR 1dtRIhaSE. firktigamp sefhehteof spliae vatves that
to the latest UPS fix that the OBE recel ved. Al so,

best mately e gpquepehel Posiionagslatn - arie oS ikadt can be _
%%8&&9{& s%g-lplﬁg {rgerthém B& Baseg%hfﬁl% §&lcl&;§}qhét%§{%éa})t9 k&LdBed

€ sequence O ne curves
sequence of positioning data points is the same as the original sequence but discarding as
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best match the sequence of positioning data, e.g. the
UPS fi xes). Anot her re-sanpling nethod may be
based on the concept that the new re-sanpl ed sequence
of positioning data points is the sanme as the original
sequence but discardin many poi nts as, possi bl e

many ppiatscAi@Rseblaang Rechdhatian distanes Varskom gch o tiseaided paigiand the
bel
now e Al e O ol pRARBLEFURANDIA S 00 O P e T

Almtim i8 %ossﬂals angimbsige r&ialnqﬂmg rhethodsnBbainsandenna ﬁrs1rs$¢p the re-

step the re-sanpling t y be appl.ied, in whi
samplinggpethed ey O ePplissh i i Bhte H cpalping G op Gianipk detd réCorded at
subswﬁﬁ%é@ﬁk?lgtgﬂ iRdH Ghns R0 h)gﬁﬁbﬁﬁhg d‘g% lj;?)léﬂ@g)tdgﬁfn% to eﬂmdxstant

oSiti ata correspondi ng t t “poi
pointsiin spgracEhen] hethe ré-sarhpled sepsnodfiqusitioqngriat mfints as many points as

possitig gy be saeedes oBR gt e Pt Repiod e RopRc ChpinCond te

resunﬂg i@@rrg-%gmﬁfaa atias @eltouea FredstidddnBre RN ifordiariel ReicRabbth
bel ow a predefined threshold in order to achieve

remombof\anymwhmfmmaany appmeyinyh gempresgnt.and maxi mum

ﬁg%?%%ssﬁﬁgr ! o%%ﬁﬁﬁgﬁ,garﬁﬁ%ds@ﬁ e PSRRI b Sl Phrs degribed

in the tfdilﬁwﬁﬁ%' T pd@sibiEBodAsRIoRk @rd’ﬂb@dzﬂbeﬁ&h&@ﬁﬁd@ﬂtl@ of each other but
described independently of each other but actually can

actualbiecaghs|appkicdsimul tergouslis| v . Afirst way is to
gﬁggt%? Ittg Sec?ge}%g hgef cﬁlfa{:§ Bfth@%%kl{tlh@ﬂh@%ﬂ%@mqm GP8-fixes, in
order teelbalititd waxitruni tasolexanpl for txanpld ln:EtZHnst;ersee.g., by leytting the least

cuttjn the east 15 significant di t.he
signifi SO 01t (AR BPRHOR AT ¥ 43¢ pyRpse on one
hand 1@% Q@&?b@ﬁbr%ﬂ& F%Qign 'o?ﬂfe%o@itfoﬁi’ﬁ Qﬁié@}rreﬁﬁim{gelﬁﬁieg&sé}gr least

he posi tioni n at a renovi ng unnecessary | east
sxgnlfmagmwsn Onie fbihtrshandnhe hkeldtdwércah aadncredsed thak@vq yedades taking the
can be.jncreased.that two. vehicles t k|n S
same fe@ila 8L b R0 RIS FooutibRied B smieh Mol L s RARE: each

positi¥ahgl data HBing 1§rﬁ§;§ﬂeﬂ9eo the ekt lﬁﬂﬁﬁbmﬁmmgm dat a
point is mapped to the nearest point of a commpn grid.

Acrcansovndis irestisindgesias te raryamphing algoritmpegeh-ti ivigicle
crosseg tlgeolﬁrﬁmf%ac%n fé %Jé% g& gisﬁtc% asiPhe %hi#:ﬁﬁ%&el%&gaﬁ?egf{éip right at

apreelne rlCt as |
the cthbardee drie affvet b thiz dpegition aitpdrkie onehd rebmangding algoeithm, but

ct of this operatjon depend t.h
wplcaélwgw iR O8LED 1&&|W%Y8tgﬁ$e§aﬁ?§ah§leﬂwgfsre%et§n e Gl border and

the ve@ ‘{%%e?th Sl % {o8d-@pli f & algﬁhﬁfn? gﬂh'e%d‘:.t ¢k ih AR &8 l‘Jelng exited, and

r ‘an eveh| to re-sanpling
that (Blthonéw Iﬁmmssetlhte thearstw hautml ipositine oﬁ‘éielvebelmghmchhtc e‘dsamphng

.and 25 that, (2) th i i d

algorifgR respgty B PGB eIt T ot B SpeeS shict ot biien.
TRSSRHAS(2) %fb? a%0ids $hat |t1§30T$ oyl Used thbifdct iRt thd@stance between two
respective ice in the district or cell. The

GPS fesdneprsnt iraoprelaoslives ohapartinelargupy @ngiéégng pellst act

t ,the.dist nce bet UR
éh(ﬁ]'rg Py és glﬂa[t crespmpl %P{%‘)Vﬂlj’% Igit'?? ){%ge {h% r?gl g%%@ggltugﬁng data,
ie. GB® Eik%eqt&nb@fefcélvw@ﬁohﬁﬂie kiallitdshs ifigeut %ﬁﬂ@id dwgivell Goni it Which is
does not use the original 03| tioni ng data,
obtained by applying a constant GPS jitter offset to each ﬁX in the original sequence. The
jitter offset can be both in latitude and longitude, and/or positive and negative. Whenever the
vehicle crosses the border of a cell or district, the OBE closes the slice of the cell being exited,

generates randomly a new GPS jitter offset to apply in the new cell, and starts the generation
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30 i.e. UPS fix sequence received fromthe satellites
as i nput but one derived fromit which is obtained by
applying a constant GPS jitter offset to each fix in
the original sequence. The jitter offset can be bot h

in | atitude and | ongi tude, and/or positive an
of a newe ghigs: %cw'@ﬁ%tmm the previgpeStrateEys s mﬁ@sah«"rtdlé? lagfixgof the

ol 0 b Al A L AR 0 gl BBt o
being efiteredtis tannmppcﬂ yvruhrthd: hew fider vabhd, Asandsdt, diet Jasttfheof a stice and first
eneiatlon slice, I n cqnbination

h
fix of gext 5 lswegww ?ﬁ@eﬁﬁ%herfl% y Wé“ﬂ‘%@?%‘%@%me@ﬂ% case

notov%ﬁh p@gbﬂﬂéted was conputed with the previous
jitter value, and that the first fix of the cell being

Refenmegback tQ:EngEI,t indhevne:tt steh @3 rodthg inethed godration ofsmanymized
.t he .| ast f t
tocarig Fiffhes i Prforrg el s TR PiranRenPn SURHEE { By FIE-C.

'Pl‘i@ﬁlhﬁmttiﬂﬂcﬁﬂe béhthd Be®ub rétesd shodmen E_Flg‘ (Stan@\ﬁg |2 Rb Blfte or
each other. Referrl %pback to Fi i n_the next

partitigp #is rggte@ff atmblclﬁelpmlcg@ d9qagpn datag)% @pﬁ})}ﬁl@@@dua.l slice is sent
mdep%ng[%ﬁttl Ch ﬁf‘y':éu%h @t it 1% rﬂgp%(;sg%k fo% th%e%éﬂogg go {ifke back which

slices Délloﬂg Itcpihe shﬁh welﬁckhﬁhaaﬁr@ RREERS tratoitted forfiivg nefghamhg slices
6 is to slice or partition the route of a_ vehicle

may bneﬁtléﬁ dpt the sorralation betweepthe dwp eighbarirgsticss isasglpse to zero as

|
possitly. TH fs 3 e tnk REISRRAHEN Y Iiflerilie AEVRLOBV U 4R ity ot the
exit ofvhslide cehiiddesisbétoofigl the stibethatines andhitie] eclocitydredigelosest to said

the data t ng mtted for two neighboring slices nmay be
Veloc‘iﬁh?:tﬁg???ﬁf {%8 '@t i on between the two nei ghboring

BhdhGige Il S0 @%h&kn?%?Ff‘gOS 284 Pic28 cBRESIBH S0 alhindn tlﬁized location
achi eved by the re-sanpling step. O herw se the val ue
bundlggenen@edeyﬁm|@§Bat the exit of a slice could be used

ce.that has. el oci t
fostdp epfiadichSf bl PEicD g b ol € bl @R Bfnposcd of
squarétdlBEThe origin Eﬂ@ Bizs bf €@ cillé of the S giid nfaly®e deridedlbin@ans of the
6 corresponds to an anongm’ zed | ocation bundl e

GPS qgerbpaiessych that fhergysmo need for) arfiis%lecal%tegiea@r Fppinsiapgg one cell
oy BABHES 98, KL e I ERRRER Cpr gl o 1 o it
squam:)eAbG)rd)ihglyl;‘le shicer (tanak;p(grdisdo the\sepracmterfi lth{eexibuteyofrm\azﬂimlmﬂlat is fully

h f
conta g 1] (6 P CRear o A oIS 1 he Pt SRS B o) o ()

slice ?i‘ﬁrcreﬁ%qu%ets@gﬁeﬂt ke mu{kllﬁ&n%@%r(@) khcd D81 &2 is the segment of
coordi nates, T. appr ox kmw de square).

the rope dnmal (@gtb 9(1) aldssq aw sker & wsgdndss the Stegmesfe@rthmtom fromdf) to

(@) Eehl e vebiof L ey B ginfrg iy WA Q0 & Fosfifd fpe in Fie.

5, croéda€ theMakder fof ALl dle. Erpoﬁrbz')x lel &@h ﬁrﬂe"th@ ﬁhﬁut@ att 9f #HRQatitude or
segnment of the route from , slice 3 in cell

longth@e ¢hangery. the Ghithelogss tlzesﬂﬁéenﬁ @lmeeallﬂrstﬂw(g@yerﬂ@ng dpew gnel
Pl O SR Bk 1S IR SERTRY o sl R Bach

bundlé t:mrtemmy opBonaWrindbmi 1D fk€lp) cigdens dﬂ@&l@ciﬂdﬂﬁiaﬁ%dﬁe@pondmg
crosses the bhorder of a cell (i,e. in our_exanp

to Iat@’aler@l ndrongiedipgl pepigiopeand B@fOPEIHBaJItH’P‘T parel fgld I%%@’F%T%Ri% of an
I urrent slice and starts
anony%g%%?lgté Elltlnog @%ﬁgﬁvggﬁg%ﬁﬁk(gggener ates a new
Tﬁh@nmmpzﬂdd helddhdiontethe dledod durieaehichlthe dicefwdshellected. As

out e, . Each 30 bundl e contains optional r.andom I .
atreads S his T or Renard B e iy 46 B ian Griaraigy the time
to latitudinal and Iongltudlnal posi tion, and an
optional tine period field. exanpl e of an
anonyni zed | ocati on bundl e |§ set out in Fig. 10C. The
time period field indicates the period during which
the slice was collected. As
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already said this tinme period cannot be used by the TS
proxy to determ ne accurately the tine at which the
vehi cl e was at sone given |ocation. The purpose of
this field is to optimze the tariff | ookup

ed if th t.0l | schene

at Whlﬁlaﬁwoﬁgl&f Wﬁ%/%gcﬁj%ng%lY A e%gaflﬂ@r PUBPEQ G i éif:iddgéo opitHaize the
tariff 1bbm=p RBLHrOksS %d%ﬁggﬁgﬁ(@;hﬁr@&ng lghgxﬁeglﬁé?ﬁﬂdartﬁiynaxmcaﬂy

achi'eve the desire evel

‘the tanif speicifjcatiope Alis tiore pehied waix bm:lhosdne haLargerwtner3$sarmm sede® the

the toll f th -
desire} AT b s RAG o AT FenEis oy B Tk i e oo st fimposed
by the"b@lhﬁ@ s&ﬁ&leswtﬁ@om tbr;@rfsﬁﬁ ek de%la?zﬁ:fdnr ﬁhymﬁ@g%aw afle time

withrn the specifiedtine period. Further,

intervilsivaing o\rhumhg skiee i @navqsgblrs@gm@lnlt @onimyt;]ct Whmahd: gpecified time
T
periody Pt S RE BT i ro Sy pREE SORRT ippmme time

periodRaihge. fi el d is 10 necessary if the TS proxy does not
reply imediately with the tariff to apply. In this

Ehgsrandom 4D diekdienntains orandomevalucegenerates,byghe BBE. Adisdsgd is

necesiyfl TR PSprchSLks A RS ible el REBRERDM Bhoh BB cas i

randomdueilicde wssd aeramaivettie OBHEtd fequsselatafonahd arifitcbries®nding to

i Xe uding the tinmestanp, i.e. the location data
eaChSL z’éspﬂ’r% H@‘Pto the route slice as generated by 15

TREGPS 1RANRY HArg s&i&ﬁ@éﬁ gehéraﬂe& o) 81 sEMob‘&QQ&ﬂGP@E%és
Iin the |l ocation bundles Ty be not exactly the sane as
excludihgtheniengstipay, f.edthbjocatien data sampdponding tothe ssute kliceorsg@nerated by

there sBGERPR s hin TG PRk rnet PRI en B S s oe not exacty

the safie Wb iRIonS réRirRE by Ih@fcesadiflink §locctd) e Brdf & Iﬁ'é@ér@'tﬁbeps bfdxy to
detail further belowin this docunent. However,

link tybynsiigsrig thogameriehichndurinedhe rengphission pigcgss ngﬁ@@uniphﬁrategies
L h
we a3t 3, H0L RRTATIAR RBRCRATRSg SAOURRLAL AR N
followithd etplgatiensdre Bgemﬂery&nﬂﬁwiﬂcéeﬂldr Qaigdbl©dath tracingissibm schemes,
OBE tenporarily stores it in its menory 50, as

both ng; tesagjer develpred, also capdeegpiosedese dat a ready
Aﬁér %eﬂ@rahﬁ RRAnS A Akel ﬁ%ﬁéﬁ buﬁ\@f] GRYOBE t%ﬂlgmfaﬁ?y stores it in its

cal ¢ atlo process is done I'n ie OBE based on ese
memosy 90.ed ddpitd o FigedpOndindp keeptthesetdatvweddyelddr iltei trmmsmrsymn

process BRI 414 e R PYIgHeN PrReessibggne Bt PR thiediis st ered data
corres éﬁcﬁ‘ﬁ% to the trE%lIeﬁQﬁﬁ@?ﬁ@' in '&:Bﬁqe%gn MithahStee riﬁ%nhﬁﬁnﬁ&bvi@fed by

anps that were stripped fromthe bundle in‘a
stationgep ety er datraas es wilbadisoessed latert hem wi t h t he random

RSt b Rl hE St foT s s s PR ey o e

bundl€ v 4 @ppatdidigbabeaend Bsadaes thamceithiteratidien U0 B At Ror later
tarifr, In other words, the tine of da

b
retrievabipsinglesansderghiemotcihie dimeaatidey vehsa cplgtlapng thegorgpranding fee in
accord;aglgﬁ{;vith% (%d?r?mhﬁl'c 84 %M‘%til? OLH%F @@sp{h% e a?f%e coﬁ%dered

I mes o red one, W't
when ch;ltrﬂatm@ths éﬁte mutnot whén @poﬁ’tﬁx@ théitﬁlaraZ)'Btcothe H’ISg)ron?.y 14 exawple of

I d th
such (R BiAGGHIFALY 5 WHE: Ao Ry BD T BY AEt o SHimmaiEics 100
@cgp Qb%f%thtﬁ W@kﬁ@n&@m&ﬁl i GnRk@HonQ@] ¥igtBL ity or

I oX O obtain in return the tariff that to be
Aﬁpﬂ gesdratmg thesemonginized lodation bundles 1 to 6, the OBE transmits them to the

stationary entity or TS proxy to obtain in return the tariff that to be applied for each slice. In
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order to not disclose accurate tinme information to the
TS proxy regarding the period when one trip is nade,
the transm ssion process may be started after an
arbitrary amount of tinme. Such delay may depend on
time constraints . inposed by the tolling schene and

order gynob displost aqeurtatimg AnfopRatiqndp the T praxydegatdipg the period when one
trip s FERFTE rahhislifh blodbhs U TR 1A BSiRP ardBpt of time. Such
delay wiay ldeperidhon throé banstramts imposkad/isy thaltslting sdhemeiand loiter an

sent disordere ri ps om diffe da can
implerPy RSP ARPRGIRE Téér Bk Fo8 Rl b6 Nipe ShERE may Toquire tht
a dele’dﬂgﬁ 8f routes tra‘@@lléaeiﬁ’ hﬁrﬁ@ gt l'eﬁbt Rlifhin fre THINGWIRE Mvb AR %IQT the
coherent slices elonging to a trip done on day
bundlgs cande sent dlsmsaleswd Itlyps ﬁransimﬁfctrentctlawm carhiee wixztiapd difjerent delays
b enta % af t gL cﬁener ation but stored. Then, on 10 day 2,
can & Yp& 2eRoyndles 5 are transnitted in a random zed

RS d8ficted th Wt 6 tBE Bbritigabls stelo¥rediislicBd1 t€ bélbAgIBF S & trifdone on
period for day 1, which in our exanple corresponds to

day 1 eagenop imnstpgily srapsmidigg tothe stationpsygatigraties geresatidnebut stored. Then, on
nar, r
oy 2 BT LIS nd ol e BLESTRHNd BBuring

the trapSxaissioh petiyd forrday dgewtﬂchuﬁ atut @anlle édreesporidgitn dledd lﬁfurs of day 2.
t he bundl es_ remai ns, ain,  lowering.privacy of th

Heweyeroiage the siationagy éY 'F]b"eﬁ? Olldse inforpation;te ﬂteyOBE having
sent sag{i \5161%@% 6;1%].112%% %{}ltrlré %E’stl P gﬁ cfg%iﬁc%t%e Cft&ring'f%t&}}ﬁ"_}he bundies
remains) agamdbwenng\pmmc&ﬁE tlie— 1ﬁdarrtli1aII'ﬁ§sePrIn xydet zcﬂpmyntmaceabﬂlty to any

e for a possi

singleg REN GHT Qs bWt FAE SRR Rceec® enbBiin gl 0 dopisted in Fie.
7in casﬁlwoh VHHOBEORS 868 TS 'P@oi@slﬁrﬁéybé Bhprgd.t he intenet.

I A such setups, commonly all nobile devices within
Aban examplo foe @@Slﬂ)bd&m@mlﬂaml ling satupNAlle @R@umm@emd ites §PRS

Transl ati on . se ver
netwolf, FREABHEEE he I3 ki uE0uek e Ml Sloh 3B ol gnyy all mobile
devicddlWitdh Ehat aOG@I0frel |6éREdhadiy H&SB(N efwork- AddreseTranslation) server.
addresses are not accessible froma device that is. not

The Ngek seryar allpws §or allgeadinggpicpeh @BE Y IR)addeess that 1dn fygprivate range of

intern erdel?erssést(?@ ltflesg%ﬁdl%ﬁseg BreAfldLES E@&f}onﬁ g d@ﬁ&?ﬁﬁ# Rl gart of the
rom i nt enet enever an wants to perform

private orubée network)o (hhy 1h|a tNatk”h sersexr ivself has e BP agired3ehaf s accessible from

) Prgx%%, t he gg op enﬂa connecti.on to that server,

interngln 5OV PgneY &y qnts‘rt@FpF Py g CB%‘&?BE’% tg, 2L ItETRR SPRYFY dfuch as

the TPBINOE thd RA TR @eﬁ tdaﬁneTcﬁoHrt@mat se@yeroﬁﬁf‘\k/ﬂgfoﬁvard all TCP/IP

connéction to th Proxy, the NAT server W |
packetsdwek wed fogthchstivgensthe ORE mﬂ the 3 Sgtrbky. By onteaingen mldmém to the

d .wll Il TCP/] P Kk
75 o, AN h A LSRR B35 ] oBRES ntvi

forwatdhat TCP/ TP %‘éa{e@é sl 8 tbJhd 9B‘Ehﬁafﬁ§tiﬁfe@>thie connection. Thls
si mul taneou%ﬁé each E wll be assigned a unrgue and
meang Hakid aeyser OB seectriel tlteﬁ%S moxp senyltapeouslic speh QBE will be

asmgngﬁ %ldgfcg#efaflgr il ﬁit%ﬁls 0%’? mgrhg aﬂgglgef’fg fxyt(%g '}Wsee%%{rﬁlgﬁlz IP address

(the addrossasTithONATSsefV DB, a dhﬁér@@pdjrt nembecfotl ehcdDBBNIWYEN the
reused for another OBE. Later, if_a sane OBE wants to
connegpihisclossdahe pert ixizeegng can e reusedyfor pnefber{dBF g hasar. f 2 same

I
OBE Rl ROEngUTREK to BRETSBXY PV DPdselelBu RO B Rt 20
providegythdtahe pbratkodatios sctenreas tand omwdet] h:naugir Ehrer Bproxy will have no
Ffgnectron Ln such srtuatron t he anonynous
way 1@ His gapepilon it Ppﬁ‘iﬁl?‘ﬁéo@@w first selecting
randonly a | ocation bundle inits menory, and by
appl yi ng a random del ay before opening a connection to
the server and sending the I®cation bundle. After
transm ssion, the connection is closed, and the OBE
repeats this process until all bundl es have been
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Referring back to Fig. 2, since the "map matchi ng”
perfornmed in step 3 has been explained in connection
mﬁth Fig. 1 already, the next step explained is the
“"tariff |ook-up” 10 process perforned in step 40

After identifying to whjch roads and/or gantry ¢t
Inesyeh sistioncthe Py mays chapshern ke builh byt QBE,by ffré& selysting

oo BRIl 8 B L0P e

connetidd fofthel ﬁrﬁé&mﬁ sm&h@fhe Nechtian dundie.nA Aernemisinissiongethe connection is
ol ling.schene. It assigns._a ff id ntlfler
closeds g 8@3&%@ FeRgats Shis REOCe Ry a@%@%fﬁlﬁs eGP irpeEmifted for the time
I
priod MRLAARR o Y bl N RS EOURAS GRTRI0 8 R b o
same slmﬁegyﬂtmﬂaneahﬂhambﬁoﬁatbmbtmdleﬁﬁqr Henef vehivlé wilkbe ppésily
as a f rice for a certain road segnent or

HHXﬂG%ﬁﬁﬂvmﬁgé S?Exanples of such tariff specifications

Réﬁrrﬁ%t bk ko Fip. & sﬁﬁce 1RO Emap thaldine” pRABEA&T inlsydpes hdas Hebe

fixed price that depends on time,” such as certain
explaingd irf ¢®n@m@nﬂmh bBigs a@@esiydthemgt stereexplaghedis drestariff look-up”

h h . ) .

poce 18 FRRE LA A6 A BB R o O VP

locatigHs db@re&pbnld&@ tHQTW})%k)eféﬁ'Jhés’iﬂlb @Eedifﬂ@lﬁbﬁ of tHoltheff that past be
of take into account the | en of the vehicle unit

appliedifaceaghirers groiyifime thertagiif databasen Ehe gk databrse ialefipediand
)

e T e

specifiration tignt & @ph@a&ﬂb foalthe givérhiond B@nmﬁgpﬁrpfo dabh soad segment

i nvent.i ts exanples .of fixed_unitar
ID/galaﬁ%ﬁP ﬁ’gn‘iﬂa‘i“ltg%ihglt% gfl?lf floe tagg él?eqfe %maaéﬁﬁ FRIQpS tfpes, such
asa f‘ﬁ@dl ﬁﬁcé % bkbrtdis r@arapgegﬁem $gahfe péstsagé @RAhY1eEBE wcm LT

S proxy 1Is conflgured to produce a tarif
SpeCIﬁIutldhﬁeaI‘B lyettout onkigs.NdEand 1ORY Arrcfthﬂr e ie thet fiveed pme that depends

necessary _f.or 1 [ the OB ute .the f for t .
on tinfi SRS GH e B bR PR B SEIR i REr £X s e trift
specifidaYiof Qsﬁir@hﬂe(ﬂ hea tanfiendiebtidd®r Ead}ﬁﬂen'ﬁ)ﬂbf ﬁﬁfe&ﬁ'ﬁﬁ? RhidhOprice to use
to the road seq nt/gantry, as generated by the

when gugnatnedheriee Ailieg bimes eBiake ntp acqoantihn leeth %feth@ gelgicle unit
t
TR e e BB 6 Dt i
handitap byf the sipecOthce adtegorick euBdutdey diffetdneial @ididd alk@bdrefall w1th1n the
The tariff bundle y. al so cont tariff table t
Scopeeg Mg FYSnHoRe Figy 10 rﬁa@&&ﬁ%@f@iﬁﬁ o é&ﬁ@ aniagy gnd Himepariabie arifts.
ML AP RS o AR SRR 68 B oy
configuned wazedwk aftmxﬁ‘ dbupallﬁ tlet conthing etl tlumnfcamﬁtlpn thet s recesaary for

teting RRIOIE ¢{ynppig M 1e8 65 R EiPeshbiding fobetidy BHRG. SHPRS tarifr bundte

may déRtalihd ikdxCE ’theI f"rs¥ fig 06@@?0@&111@’ & 1hakbfl REhesy %dnﬁ? as generated
speci fication may cover e tinme period repor

by the mwmmmnat@hmﬁ lpmnees, the length ot thegoedsagmpneree. g6 \Derfatl a gantry, as

cenerdG B P be Febe Btfy HOZPRIFRATREL b be rifhomesifiggion o
lweuuhegkﬁpmbgnly once in the tariff table. 5In subsequent
step 41 depicted in Fig. 2, the tariff bundle
dbe arﬁf l@ﬁldfenm@h alsp ﬁ@mﬁm@sta@tfﬁablﬁ that eaaipg thedpdffispeifigation for

e G 30y U SRPYS8 05 Ry P BBy

smgle\qﬁ){ﬁ: in Theecake oBfixatrice o1 tikad uhiey pSeg oo xYisamSivas perlods along with

rapidly after subm ssion of the anonym zed | ocati on
bundl e. In that case, the connection established by
the OBE during the transm ssion sub-process is kept
open until the TS proxy replies with 10 the tariff

bundl e. The other way is tha? the TS proxy does not
reply inmmredi ately. In that case the connection that
was established by the OBE during the transm ssion
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.speclficeﬂe& {5 SHECIET Evehi{ abynicnly ?%m he tpsff;

15 i ndependently. I.e. in the case of the

i npl ementati on of the anonynous channel descri bed

previously, the OBE nay cl ose the connection between

each tariff bundle request and wait a random del ay

bef ore maki ng another request. This_ enables to obtaln
their appliggblepriges iphetcaspfyariablg@rics omamblfew@@mes ihe gage of

vanab%@%?ﬁ%%ggaﬁ {tﬁ) %I iov%{ Hn%t‘ tH eig?iﬁ re rtljaéltné tl}ehlogﬁioﬁ bufidle,

Bf the caseodeiry savgrah sefm\znt@ganﬁiesaefeb tonitie earas tagi€hspiceifiedtion) this
previouys step irstly, the C§¥ is configured
@3C.hundl e, and
5 12, itEras BB GeRératel Pious sub-
gnﬂggb 04(:]]% e t%ll{l at random | 1[Iii)l% S otor e'ﬁgﬁ% ri nous s
processhe semldny]m @2BH soabattii aan commpteahe faedo phy for epch)siﬁsswf the route

. Se is confiqured t.o.proc each
This G5 Saned basieelly Toprd fays Toh S0 Svavrie BEE AR wORY Hnsias rapidly
after s‘?lﬁﬁﬁssﬁfn JriteshoRi s RdWcatibX BandB] hdhat chéd, BR cohh&tiEBEstablished
reads the tariff identifier, and uses it to extract
by thet @BEtdsring thestpmmﬁ%mtsubmr@qe@msmpt Qpgniuptil thaHIS@roxmephes with

in t ci fi.cation th
the tfffiBatey e Dy O ¢ T Bl BP% b TRy PlmicRlentnan et cese
the confiedtiof Mhdt wie leytaBlgshednl @ieﬁdBE@u&ﬁ@%@tﬂﬁﬁhﬂsﬁn@b -pA&ss is closed
aftertgrellm narily reset at the beginning of the

afrevamissiomcqrplees Seforrartieg (e feqcalgplatiopquogsss, the OBE may
r
then e\éﬁml A gongl)%%t}e’ tb?lg S prxg%é ci%% lt&%}:]r(l)%vvlé aﬂﬁé}?.l?lgllefé In order to
satisfhthe dtﬁeﬁsprlvmyt tendly dfef undinkpelityf requitanoamt, dahlel'e@BEst fmayslie made

. fetches the tlnest rrespondi to the fix index
mdep%fﬁ%@ﬁ&f Lty e cRe %ﬁ%&i@%@%&%@ﬁﬁ%ﬂ%&% 9§ fi%cmbed
previdl3§, HRROBE mely' d163686k écﬁm@&tﬁﬁl PetROQV&Lh ta@ﬁf’bﬁ.rf@ﬂ@request and wait a

searches in the traffic table what i1s th
randomodelaslpﬁwdlmﬁgmpg armeher oequest, This enablés Terobtamp deftérent poft number

and i i B B85 of i GREGH e U bBBet oo dGalat Ton ana

qfﬁ@h@fhetprms@ﬁ)ua{ave@ es;l YhedDBEUYS $@Muatd tH0BO 8Gr rekkiVihg A new tariff
Fig. 8 shows an overview of the genera

bunm@éﬁﬁ@ﬁ@%@%ﬂﬁbﬂﬁﬁﬁﬁéﬁSK@ a nobile entity or 5 OBE
EAFERY, et s (A Rh R AR RRIGE M Bt bundle, and

searchpedi its oRinogy fiatie epimyiofgnesgmpiitht aatBbdddiebtoGhataatdom ID
rece|V|ng means, 62 for, r ce|V|ng the UPS signals. The

as stopdgligiag iy a@smb?&i legagian and § SERSTALOBRSARESE 0 t he
§§ddgg§zg RSB, @g@h p{@ﬁ% Bfnc{gg%s;ba@ﬁ rcﬁaﬁ%g%ﬂexﬁt/e%?%? Eh€h the tariff
bundle.dmph¢ sse afifizett piveaordixed runﬂmqslca,rthe QB@whdauhp karfl wlestifier, and

uses i ASRSHTBS o copeay GrT o BEBEE] o Ea o Ingip g in the tariff

specifia@¥h @icthe Mé&ﬁuﬁﬁaﬁe@ By [8£0tR of ﬁfétchﬁlentpgegﬁl%ﬁﬁ hMen 31mply
unit, a progr amabl e processor etc. Al so,

accunaiaie@ in nene enier duit pias pedistingilp sesst atvthe heglmgng ofthe ealeulation
nmegroce55|ng nmeans of other devices already present in
P he vehicle, e.g. the OBE can be an extension in form

Thirtlig! SWBE Easa A HiatsObt ViliaBleluhitary @ide?&@)pr@fe%ﬁ Rimilar, except
navi gatl on or i nfotainment SySt em_|In such

that iyprdghigesmemt whishpyice fdapiosyseiid Hierefhs wlfya&% e @BFdyst fetches
T e e e L
(using the ta&ﬁ@rmﬂlﬂeamﬁl step hs@audnirddythey sdavihies onthe @affid wblerveéhat is the

fed back to the OBE. The OBE may further conprise
corre§pRBding RESHE ¢ connected to the processing neans 61,

whi ch may be fornmed by a keyboard, a keypad, a

jog-shuttle, a joystick or any other adequate 20 user

i nterface conponent. The iné&t nmeans may al so be

realized as a touch sensitive surface also called

touch screen 70, conbi ning graphical input and out put
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turn is a certain realization of output neans 72,

whi ch besi des optical output neans nay conprise voice
out put neans. Further, storage neans 63 are provided
and connected to the processing neans 61, 25 which nay
be a flash nenory, a hard di sk or any ot her adequate

SEpprememetiono the Biopers, e galcplapddpsisatmply ot Esde giepps
com i 1 A0 A el d 0y ML U obigon i

Fig. iw th the processing neans, the input nmeans 71, the
out put neans 72 and the storage neans 63 dp. not _. )
Fign® sl alyo‘feavlﬁfv&g the_rﬁeéaliagporﬁmen@fwméw%@ aggobile entity or
OBE 2&6Rfifl 3%hd RerbiiSrBEdE SolBfi R I8 s 08ed Bk, tHPOBRTE Banged to
on the e

ind o cl'e and navigation and/or :
obtain pifstitomingdatd erspleyimmeny. €RSndatdllites H andbiviceilvimg nazans 6@ or receiving

the G Ygudls, dmced oGBS Poriichibl i welbbadip ocBE sl BifiiyFand thus
hereirl £&usle ARE1eerideAen BEST ETHe B Vnk Aibans 67 haR P 8§ ToRprise an

means 61 of the OBE al so is connected to comunication
antenipeerreste@Das sl signahamplifierd. Koy prenesting and evaluating th reegieekand

net k,64 with the stationary entity of.the r . tall
mayog PRl St arond R 1ok R Rk S st conal
processin g, bghﬁgi'arﬁﬁﬁbﬁtprb&@ﬁir ef) Al B1RMEBE Thesiviré Sle@8guired
network 64 may e.g. be a GSM or UMIS network for . .
processigrYer vgththe processing meansod pthep devieesalrgadst present insthe yehicle,
Fi '
o U O BT PR Y Pl bOASENRE S ARty prosn
navigitésneorrinfotaimasedysanuin swoh abairangetrsens mintst thel pbsitiddieg signals

.mpbile entity via the wirel ess n rk 64 forwarde e
receivgd &“Wltf@¥Pﬁﬂ’§rfﬁ%el‘3P& meeeﬁ%eﬁfi\sm@ﬁs%a@mﬁﬁ? e gevice in
the el&roflc rfelﬁ\%&t(ffttﬁé)&@ﬂ'i(%ie & dib¥equlBBy ERERINGN B aRsSied %a%k to the

thensel ves optionally may be adapted for reception 1
OBL.of wireless signals; however in nost cases a direct

n ion.tg the intend wl| nor e opriate. In

FREDBTcndRoirter iputis it dhinea L BB e I Riipe bans o1
whicteRby by fdzaRd B akeyBddrd kedPad, Atiegkaate fObyaickid ady bewaeadequate

connection to the interne. For processing of e.g. map
user iptarfads ovgarenent ke inpul BernsupaoPer be Teehized a5rdewdsichgtive surface

0 . . . ‘ .

o 3,805 57 e MAAU TN STRLLS6PaS R T gy
turn i$13 bdriai tealizationfol vatpuefeand 72, whéoheiealded bptédabb@pet weansnay

81, 82 may be connected to the processing neans 80 and
COMPRFOVAIEROUPYIBHESf or recei ved data, road nap data and

Igﬁﬁl‘l ' stbRE OB %’ﬁare‘ﬁ% ded 28 éﬁﬂé&&ﬁomg&%m@%aﬁgm,

an be integrated in'the processing neans 8 _
whictempebe alflash mbmbtye achaed disls er srer @haradaquaig campdrent fpr efforing e.g.

fawfﬁ’g er%f%ggggﬁfﬁ%%llﬁﬁégtg%%hg%%% %L%rgaluseeﬁtfora Qgcing
colleciplpsed, which enabl e the renoval of information

fromthe positioning data describing the itinerary
Wsiesblaingd dgreeanngetionawish thetraoenssing awans; dvainputigeangdédthe output

a itihnerary of t riginatqr .of.the d .
mean 22 ab 1 Slefhel kers 3 B ioP ARG ol R R el ot QB0
accor8ifg i@ theaiFRdi@ pidpesedl dotlitidal Dppsididgait the kpel dftvehiefe dnldenavigation
route into equidistant sections, .renove tinmng ,
and/of HeofpinatenD sy SiaMORICSNY i B vehist. Marienstays of shasingdwrdware with

other rg%ig?sh'%lrcgg%(glgﬂﬁtg pké@grﬁ in ltﬂe%%ic%@@r@%%ssqﬁle LRS SRR f¥ isgrﬁ% of the

present solution.
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25 users by enploying a cormon "virtual grid". By
transmtting the slices in random zed order with an
arbitrary del ay, coherence of slices corresponding to
formerly nei ghboring portions of the itinerary, are

not correl ated anynore, ver, there is still_ enough
b} DIORSSINE N3RS 01 abtheQBE ﬁléoqung%d orsomynuREFRtiogmeans 60,

i G551 SRS RIS S LS, S Pei

road tolhkystenilVE Rt cdgemuficdtion nseuns 60 ai leastcomprisenaat droplifies ahthat least an
it_delegates in a secure ivacy-nreseryvij way . .

antenia, Ihe yaieless BerRHk 6Emevee b F BT BRodk i gptecting via

HWInQER%&TmEH%ﬁJOEEﬁ%QH? of dlgltal maps in the client is

not require tariff updates are only transmtted
Fige$ sheeemsaryview oéﬂwageneﬂahtorppmatswemppimd/iaa@staﬁonary entity

-i nal the data t mtted e ent. can
accordad i i e RuSseH O DR 88 arhitE RERia Sl ey e
mreléd@ﬁ&%ﬁéé«t forRereaeal via&ﬁ@fﬂf@ha% rectiVed BPYeckREMENBs 83 of the

the bandwi dth requirenments on the tel ecomunication

stationpgy wmtitk. THEuree¢ivng meras §3 dporelyes optianaly maydisiadgpted for reception

istics._on u
ot witkBiETpE Kol S Bl BRP TR mobeamhislhe e will e pore
approgl‘iaté 8 thd3dicydes At rerceﬁ&lgtmm of W dtetionfy dnifiviedtni e Wel$ known
een illustrated and described in detail in_ the

interfage 405 hbroad handeasnegiivmig thecatangst Fasprocsdng of ¢ gspapiishing and
B0 RSB o o, 1R ABEEE, IS AL
procedsing rdd a peodrivemeblegirosedhr endeodirnemiftiplicity of @rhﬁs etc. Several

variations to he di scl osed enbodi nent s
storag ferans B bt HRDGFIBEEER T e PHRSCS B diRevids soage for
receivgﬂ Agtal fhall %a?rlﬁteﬁhﬁ' taB 11'1f6i‘iﬁ5’ddn°!&lsof fl‘férE‘t&azéé M@%S‘Bfl An®2 can be

raMAngs e disclosure, and the appended cl ai is.

integra©dl in theeredesiing menkre8Oposmciatly mf)thﬂm angserdere or aoultiplicity of
excl ude ot her elenents or steps, and the indefinite
[rticle "a" or "an" does not exclude a plurality. A
Siuffla6izRbeARAl peitingtshiikt dliht aniBifethed fdrlalroddgriditg sjst@n pave
of several items recited in the clains. The nere fact
been dipelesed ewhigh snafle therremonglof infermattpn; fromthapasitipning data describing

| . .
el SERENHERL: PLELER ARSINAL hAERLG LS r o g
of thealdvwa nicagdinghh Ahccamaqrtitlemt pricogie chiotd hpgorifigusidan ectsanple olic original
distriputed on a suitable nedium such as .an [
positigrigg Re@IRIdhurAUET inkp QAHigaRsapiPTTeRFMONF STTHPE rfpmaifon from the

posmBlFﬂQgHEﬁ %f% ik @lsa 1£%Ete9flto%§19@srshgﬁé'dda\’ﬁﬁ@se p%ktldmy other road

I Stri ute in other forms, such as’'via th
users bypemphying a ainveon fvirted gid wWBy eltaasrmtm% e sheasnn wtdlonnzed order

it S L ek DobE 5 S S ocions o
the 1t1h@raﬂ/ ARt GoRBIRRN @hy&%ofeoﬂov‘)%\/éiafﬂe&gls atill leB&sph i@Rmation provided

characteristic of usage of
to the toll system to send an excerpt of the fee database allowing the smart pricing client or

3€1Vve

method to calculate the occurred fees.

The main advantage of the smart client and method is that it delegates in a secure and
privacy-preserving way the costly operations to the external toll server proxy. Thus, storage of
digital maps in the client is not required, and tariff updates are only transmitted when
necessary in a way that preserves privacy. Finally the data transmitted by the smart client can

be preprocessed and compressed in order to remove all unnecessary personal information,
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traffic infrastructure, in particular roads, the
nmet hod conprising: 5processing in said nobile
apparatus of positioning data representing a route
taken by the nobile apparatus in said traffic

infrastr re-sanpl i the positioning data,
thereba)re "ﬁf’ !bwyievaﬁﬁme@@r%menésa%thﬁge lecomynugica gy l%qt%?ﬁ?(nsuﬂher» the ..
propofi 2 Blyfienfile! Bt HAM M ob g BRAGE Tl BlfdBb Bianct By rond-
section witheuntsandphgenigg poivpey sfthe trrda'wiélﬁaimeidug;etshe posi tioning

%ﬁ@ S deg.h%tﬁ Bgﬁﬂnla{lﬁa}gt&l}f égtgl?qegg%gﬁ%h}sl hatn tl(y[n) alenc{rawmgs and

foregdi%' Hé&’cﬁf)@(ﬁf sBH ili§irdtidn 3R@AEscriptioNVBichO Be agﬁs@déiiéc[‘ﬂluts@atwe or
claiml or 2, 15wherein generating an individual

exemplanycind nof restuistives-thainybatibngs sot limitechty tb,atimb@wdmnlmbments

Bl VRS B e R RAT bRl oA b ybPbod it by hose

skilled 1h tR8 kit i€ pladticihd) theCtl fibnel GhventiSh, b 8 lstully OF ti drawings, the
predet erm ned, standardized vi r't ual grid in a system

dlSCIOé‘#Bg@ddh%@ﬂﬂe@ eodeisisnat es, and 20creating the bundl e
Jqh a g
g BB L 35505 B M M e
indefihiteafitRC'ation@nt Ha¢srot exdladed plutdizy. A emglefelérﬁera Iof athgt Bt may
t he generated bundl es conprises .at | east one of:
Fulfill g fupetiong of a5 era) digens geciied sprhsrclams e mAig fa¢t thatcrtgip measures

are re@®ddn %m&%lfféﬁmp@eﬁ)gh&éﬂ't Blhink il 8¢ R AR Rad I\ htiiRion of

parti cul ar
these measured cannot be used to advantage.

A computer program may be stored and/or distributed on a suitable medium, such as an
optical storage medium or a solid-state medium supplied together with or as part of other
hardware, but may also be distributed in other forms, such as via the internet or other wired or
wireless telecommunication systems.

Any reference signs in the claims should not be construed as limiting the scope.
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trip, with respect to a tine. 5. Method according to
any preceding claim further conprising delaying the
re-arranged bundl es by predeternmi ned time period, such
as one day or several days and/or trips, before
transm ssion to an external entity for valuating a
characteristic of the usage of the traffic
@Fgﬁqgtructure. 6. Met hod accordi ng to any precedi ng
claim further conprising 5renpving a tine information
associ ated with each of the positioning data and
optionally replacing said tine informati on by a comon

‘tinme period information for all positioning data of

one bundl e serving for enablin%_associatin a .
pr edMethodiin aangbils appwpiisier Yaleating gt leastiane cg@@ﬁf:n@im ¢fgrsage of
. . . ' ' . appar at us

PR R B0ES 1 B CUpPIORE A BBl BbLBRGRE “(0o0e o

t r af piocessinkrina siid wedhile @pparatup af pogdtibreing daadepredehting a route taken
t hod conprising: . ). receiving positioning data

gﬁ?%fﬁ%@&@@fﬁ%ﬁ%ﬁ%@ﬁ@ﬁ%ﬁéﬁ%ﬁ%&m ng data

procgssegd by, IQRiRnGY @ity to clainms 1 to 6;

i) ﬁgtchingr%§g?%id étationagy apparatus the

i nf ob)rat gemeratiog thandleslof suid m-shnidalpasiteming ddta,and

dat ahase containugg infﬁf tuﬁn, in particular map

i nf of/mat S AN EEG 8 BFET @EE% ®fraffic infrastructure,

iii) determning a partial route taken or a certain

MR$idd RBofEaRI6EIHMN 15ai d nobi | e appar at us,

iv) associating at |east one predeterm ned route
cri t Wheisi the st§p ohrasasplinggompsisestrapfrming e mgpifoning data

getgg#dteﬂ gpsdbgtaﬁﬁ'élgr d%q?:%iﬁantj%%ts in tim¥ znt%) é@ﬁﬁ%g idg%i cgprgsponding

east one pr ermn route cri ro

. tndajul distagpeias itsspa&. Met hod according to claim7,

Method according to claim 1 or 2,

wherein generating an individual bundle of the re-sampled positioning data
comprises

analyzing said re-sampled positioning data with respect to districts defined by a
predetermined grid, in particular the districts being cells of a predetermined,
standardized virtual grid in a system of geographic coordinates, and

creating the bundle as comprising those re-sampled positioning data lying in the

same district.

Method according to any of the preceding claims,
wherein the step of re-arranging the generated bundles comprises at least one of:
shuftling said bundles, and/or
shifting of each of said bundles, in particular bundles of more than one particular

trip, with respect to a time.

Method according to any preceding claim, further comprising

delaying the re-arranged bundles by predetermined time period, such as one day
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25wherein in the associating step further information
on tine-dependency of the at | east one predeterm ned
route criterion is associated with said partial route
or said certain position. 9. Method according to any

of the clainms 1 and 6, further conprising. 30 .
plossurial frysgaier Bips) befere trmemissiadeian exierial eatdy domvakaging 2

A ' j . od according to
%}%gécg?r&%htg?yeg{éﬁgé%ﬁg% ﬁéﬂ“&}ﬁé% )i | e apparatus and
valuating said partial route by neans of said at |east
one received predeterm ned route criterion, ., 10. Mobile
appaMethed aceprdined) ey precering Slaias UHGCRIONMREENE one
char aelcie™d lifre AroltiARh Blodidia Witk chilf 6FRE pHibHiRg dhi and
particul ar’ roads, the apparatus conpri sing:
petsinal Ly néphapimgesand timie infoemsticubypa canmos itimeoperiod infiormation for all
confiqur to estinmatin sitigning data of a.traf.fi
omordys it b o s oG o e s e prédeihed fee
RORGB IR FUteTBRNsitloRinRalatd Kl tod Processor unit,

configured fo execute the steps a) to c) of the nethod
according to one of the clainms 1 to 6, and 9;

transpitti.n ans, in rtJd cular. a ansm tier unit

cont Vtioddnd s PRy Pl Bt Phind bl A8 Reich i yls of usage
botraffis hitdsaetive, appatiedlsroads, $id ehys temprising:

1011, Stationary apparatus for a systemfor valuating .

at | Bast respigingiosiionsg; deta omfa mebilpanparatysapvhjcd positioning data

%&Eég@é& Bﬂﬁ&ﬁé‘cﬁod A&o%{%ﬂo%ﬂﬁg 11@@ds, the apparatus
onpri sing: receiving nmeans, 'in particular a
r eceiiy er matvhing Wyosaid gaticeert sppaeted the ifoshdticardongimddtia said
ent by a bj | e appar.atus according to claim10, .
E%ﬁ%%‘é’%@goﬁté%%,CO%%%&t F oD A R0 Grap pfopation,
F@ﬁsk%ﬂ{ges‘?&iéﬁaﬁ%m&uéﬁfeﬁteps ii) 15to iv) of the
0

according to claim?7, transmtting neans,
i n pat i detbarinmgtarmngatiroute takgniot a centaif ipgsitien passed by said mobile
transmt the at |east one predeterm ned route
EHH%P ¥ on to said nobile apparatus. 12.System for

val upti ngssadiatiigagtieRNEncHad@eingntdidute @tetisr@@@h@hid partial route
traffic infrastructure, in 20particul ar roads, the

& easiale poRBeTsinegid route, angt | east one stationary
appapat uﬁar%%iﬁ%fg'tgg th}le{kt SL%bxfé‘ﬁétépgﬁﬁrghd %Jté EdRlio?Fsaid mobile

nobi ['e apparatu ef’l ne
apparatus.

Method according to claim 7,
wherein in the associating step further information on time-dependency of the at
least one predetermined route criterion is associated with said partial route or said

certain position.

Method according to any of the claims 1 and 6, further comprising
receiving said at least one transmitted predetermined route criterion associated by
a method according to one of the claims 7 or 8 by said mobile apparatus and valuating

said partial route by means of said at least one received predetermined route criterion.
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10.

11.

12.

in particular wherein the conmuni cati on between the
stationary apparatus and the nobile apparatus is
configured such that the conmuni cation path, at |east
partially, 25conprises an anonynous channel, and/or

a server providing network address translation between
t he Mokile appargtusfsp arsastas fanvalbaing b bpaslongsharagteristic of usage of

I - i 30an
i MRl P ARl e A R conBRRUE Lo gr am
pr ot pesixkord@Cineins, i paitidudirgeshsitpnirpeunit, confipnekdoio estimatimg
peer -to-peer network, using other nobile apparatus to
pesiigningdaty gf R raHiCRAB IR g5 a0 aebile apperatygs 1o
accoydi.ng: -0f [ [ i
ppap SF R In G, (8 oL R L e o7 SR, Pl 10 b R thEstops )
appaf theunethod acadirdigg twomd &fithe tliimwher &iand Ohe
positioni.ng data are determ ned invol.ying.satellite .
havi BAITEHTE s dn et A Eggish ) oY GeuT fagsgmit the ro-
a3Rigel ?gsi_@oﬁﬁgldaﬁ% bilapiBhatY apyRh@of i@RRterand/ or | and
based bil e communi cati on”systens such as the @G obal
System for Mobil e Conmuni cati ons (GSM or Universal

Mobi .Tel ecommuni ¢cation st em ( UMLS) 14 . ..
CompOLPTS GOPEMDF SLOP SBoHpy FIOF L HAR" 0% SR Rbsii of usage
BRE&RC SE BB, B SEHOHlaCRESE ShelPphRnBrooaRsisiig: t
performthe steps of one of the nethod clainms 1, to 9.

15. TReiNingdRernscia PAFANAT adeeaies BB diongizrEdiin secglye positioning

,g@%@%#%%%jﬁ&ﬁhﬂ&m&%ﬂg%&a&dﬂ@ﬁg%Eﬂhqb?duct according to

processing means, in particular a processor unit, configured to execute the steps i)
to iv) of the method according to claim 7,
transmitting means, in particular a transmitter unit, configured to transmit the at

least one predetermined route criterion to said mobile apparatus.

System for valuating at least one characteristic of usage of traffic infrastructure, in
particular roads, the system comprising:

at least one stationary apparatus as defined in claim 11 and at least one mobile
apparatus as defined in claim 10,

in particular wherein the communication between the stationary apparatus and the
mobile apparatus is configured such that the communication path, at least partially,
comprises

an anonymous channel, and/or

a server providing network address translation between the stationary apparatus
and the mobile apparatus, and/or

a network with an onion router, and/or

an intermediate mix and forward proxy using user datagram protocol packets with
forged source IP, and/or

a peer-to-peer network, using other mobile apparatus to relay the data of an

mobile apparatus.
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13.

14.

15.

Method according to any of preceding claims 1 to 9, or mobile apparatus according to
claim 10, or stationary apparatus according to claim 11,

wherein the positioning data are determined involving satellite navigation such as
Global Positioning System (GPS), assisted Global Positioning System (A-GPS) and/or
land based mobile communication systems such as the Global System for Mobile

Communications (GSM) or Universal Mobile Telecommunications System (UMTS).

Computer program product comprising data which when executed on a processor causes

the processor to perform the steps of one of the method claims 1 to 9.

Data sequence signal corresponding to the data comprised by the computer program

product according to claim 14.
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