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Traffic Offense and Onboard-Unit Therefor The present invention re1ates to
d method for 5 electronically processing a traffic violation

whi ch conprises an onboard unit having a transceiver, an inp mm “ m
an output device. The invention further relates to an onboard

carrying out this nethod. Onboard unitsg ((OBUs) are el ectroni-c-devi'® é%“‘ T
carried by 10 vehicles so as to be able to identify the vehicles in a
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comuni cation (NFC) 15 chips, dedicated short range communication (DSRC)
transceivers for radio or infrared data transm ssion, wireless access in
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or the |idectroni®alhy REssahgt he tRYERLEOR A akeBACToSUgh (dBlds-1usabl e
for processing traffic violations_such 20 as speed limt, violations,
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i nvent i orjeviles 01 eat deashidMatdly merethiegtfion ehaeheenireakiks to
processin tbtoaffl C_V] ]Jfatl on of, a vehi cil whi ch_conpri ses an onboard

uni t havia%b P&HSBEF‘ OT FRTMGRS F&i EB15nBeER°But put device, 25
conprising: Onboak@anstiitist i (@B@s ) r akéi ce1\ecQJra;m@n desisage tappiedbegcon to
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facility;form of active or passive radio transponders, radio frequency

identification (RFID) chips, near field communication (NFC)
15 chips, dedicated short range communication (DSRC) transceivers
for radio or infrared data transmission, wireless access in
vehicular environments (WAVE) and wireless local area network
(WLAN) nodes, or the like. It is the object of the invention to
render such OBUs usable for processing traffic violations such
20 as speed limit violations, parking time violations or the like.
In a first aspect of the invention, this object is
achieved by a method for electronically processing a traffic
violation of a vehicle, which comprises an onboard unit having
a transceiver, an input device and an output device,
25 comprising:
transmitting a traffic violation message from a beacon to
the transceiver of the onboard unit and outputting the traffic
viclation message on the output device of the onboard unit;
accepting a user selection concerning two options wvia the
30 input device of the onboard unit;
if the wuser selection indicates the first option,
transmitting the traffic violation message from the onboard

unit to a remote central facility;
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NNl VIOURI EEM |wo nu 111111 0111 0111 0111 lit 1111 *@00002* if the
user selection indicates the second option, generating a debit transaction
related to the traffic violation and charging the debit transacti on agai nst
a user account. The invention allows traffic enforcement officials, such 5
as | aw enforcenent officers, policenen, parking enforcenent officers,

par ki ng space nanagers and the like, tg wite a detected traffic violation,
such as a speed limt or parking tinme violation, directly to the onboard

f th | | f | 66 f
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violali onepssagean the goboard-dildecidh KoaGas0ULPHL 1 GEARN C di spl ay

and can then decli né or accept the V|olat|o via the Tnput device. In the
first case, tR&etdarfendieroladdions 15 afdfdsagnifior Jegemdr dud itcd ag se e rftucil

faciligty Jsor 16QNVEMHIQRAlent ObAk1 QI 06835E8Hen f OF a%ﬁal CorPfbr@enlctPr | Nt
and mai | genalty notice to the user, who nm hen al so”l odge an appeal .
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i medi at elat Rayd he-dime Wididiiendi duwh tdie enbgacd YRk t2Qd pdhadhg he
onboard unlt en rat.es a correi ond| n debit transaction and charges it

agai nst 0 o EECF A0 dnditept the vigl d  be
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6, 16 W21 I after_anal,yzin 5 data received via vehicle sensors an
road 9i dY%; ang’c?zi‘rc(?él Hetectds H&]cﬁr?ﬁj‘t\ﬁ%ol 3% i GnshFdhsd vERVEFR: af®T with
appropri abeangdeer usyngf radieo v<br)lﬁtﬂmedaummatrlehablly ao8t acd Se s mhlel ce,
who can then read out the viol | on dgta f.rom.t he lgroces& ng unit.

pol i ce of i 108 THHFLst 81 i S s8pRPard 38 o RAGS cQEFBWE Wlolrh t he
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VIOIatIOQEJf% ﬁ%ﬁ”ﬁyé%e551ng, for example so as to print and mail a
penalty notice to the user, who may then also lodge an appeal.
In the second case, if the user accepts the violation, the user
can immediately pay the fine with the aid of the onboard unit
20 in that the onboard unit generates a corresponding debit
transaction and charges it against a user account or at least
initiates this step.
It shall be noted here that an onboard processing unit is
known from the document US 6,163,277, which, after analyzing
25 data received via vehicle sensors and road-side signboards,
detects speeding violations of the wvehicle and, with
appropriate severity of the violation, automatically contacts
the police, who can then read out the violation data from the
processing unit. The police officer can then establish separate
30 voice communication with the vehicle driver and offer to have
the vehicle driver pick up the ticket or to have it mailed.
The user selection made by the user can preferably be
confirmed by éntering' a PIN code so as to increase system
security; this can prevent unauthorized persons from confirming

35 or declining a traffic violation, for example.



- 3 - It is also favorable if a cryptographlc signature of the OBU is
transmtted together with the traffic violation nessage, and in particular
if thé OBU signs and/or encrypts the traffic violation nessage with a
cryptographi c signature. Authenticated 5 data can thus be generated for
penal ty notices, offering maxi mum | egal safeguards. According to a
particularly preferred enbodi ment of the _invention, the user selection can
be made in particular by way of an NFC connection in the input device. For

exanple, a nobilegl %1E£J§9§§§§b1% QPQﬂ§q>égﬁa£%_? 3 aQtQEet%% e
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charged there agai nst e user account an alternati've user
account idewW@st approhchteat Fle dmidility, the onboard unit can 5 transnmt a
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of the onhoargunitts tadBeqhagcen andickeatip8atfent r& fiie invention,

the user account is kept directly in the onboard unit, the
onboard unit can-also directly generate the debit transaction
and carry out a corresponding debit against the user account.
If an NFC-compatible input device is used, the user account can
25 also be kept on a data carrier, which is debited by way of such
an NFC connection. For example, one of the above devices, these
being mobile telephone, smartphone or the like, can be used as
the input device, the NFC connection can be established by the
device approaching the remaining OBU part and, for example, a
30 payment transaction for the data carrier can be generated in
this device or sent to the mobile communication network via a
mobile communication connection and the debit transaction can

be charged against a user account there.
If the user account is kept in the central facility, the

35 onboard unit can, for example, transmit the traffic violation



10 violation nessage in the beacon depending on the received status. For
exanpl e, the status of the onboard unit can relate to an operating node of
the ohboard unit and/or of the vehicle, such as standstill or novenent,
speed, operating node, "parking”, the readiness to pay a particular parking
fee, 15 claimng a particular priority, for exanple energency vehicle,

mul ti-occupant status for so-called hi gh_occupancy vehicle (HOV) |anes, the
result of an earlier toll transaction, parking fee transaction or vehicle

i nspect i %s%ragtehetbggehepep@m'mgc@ tdé"erSt%E‘.’décUﬂéh 'éore@rgemee ng%mthe
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I
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aspect , tcﬁ’ea |aﬁ\lf§r]ft1|28ang§eg]?%spﬁ%c%%ﬁtgats&egnPE FEPREMYERTRY & %t(?ﬁﬁﬁ é{fng a
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the status that 1is read out from the onboard unit, the

20 inspecting officer can compile the corresponding traffic

violation message on the beacon or the beacon can generate it

automatically, for example based on its own control

measurements on the vehicle or the OBU, and can write the
violation message to the OBU.

25 The communication between the beacon and onboard unit

preferably takes place according to the dedicated short range

communication  (DSRC) standard, for example the CEN-DSRC

standards using radio or infrared data transmission, ITS-G5,

IEEE 802.11p, wireless 1local area network (WLAN), wireless

30 access in wvehicular environments (WAVE), radio frequency
identification (RFID), near field communication (NFC), or the
like.

In a second aspect, the invention creates an onboard unit
for a vehicle, comprising a transceiver, an input device and an

35 output device, which is configured



The invention will be described in greater detail hereafter based on an
exenpl-ary enbodi ment, which is shown in 20 the acconpanyi ng draw ngs. In

the draw ngs: FIG 1 shows a schemati c overview of the comrunication
of an onboard unit in the tolling node with tolling beacons on their way on
a road;- FIG 2 shows a schematic overview of the comuni cation of

25 onboard units in the parking node wig h a parking beacon during parKking;
FIG 3 is a block diagramand FIG 4 is a front view of an exerrpl ary
onboard unit c tq t e oS

transition di ?é"r gcr%%lc? grg %argt}edoffq\g %Oﬁgglé?& c?rsstj1 nerfart%| ng paesakl ng afe
transact i@HPUthat g éhﬁrpéﬁp@@td¢\rﬂ%ﬁw onboard unit; FIG 6 is a flow
chart of a palicebea Jrehhod fs%ﬁe@%%ﬁatdd?&e%%b“QJc?e beaggacthgnsddat is
carried out in a parking beacon; i’s scﬁ matic il ustratlon
of a roadnBuf [Geyi€Reck, during the course of V\:hl ch a part of the nethod
according to tlﬁethevagékogeiéc@%ﬁllerailcaatt,esa@ﬂe%%sg SPPY6n ! herdraldnad of
the invention in the formof 5 the signal flows between_ the conponents

i nvol ved b t%fﬁéf:haaolatlon TSTAG P 3 TEERTE éeH}tF§1rr6¢/‘Fh3g1‘b§h ®% oad 2

at a speed andfi ntige diigelrNgsdli d@GHdPON1 Bd i e d N theG sé’c&ﬁi/ebéln&ﬁhl des 1
are parked in each case in a parklr%tg space 4 of the road 2 he road 2 can

be any arBt¥r@5e « FBf 1 i9eN6FabAPRI MY afeadeRr to2BRarpLel ad Bxphedsifly, a
hi ghway Qicasurgntrielateaatosyss efrdffid Giclat@bna shoul der, a large parKking
spac or a par% ?Pé]%ara ein FIGfZ aij of these are con5|der d ,t%be
cove dd by thé SPTEoHBEDt PEPTEFRRLY SOMBLEFFDI t RECVRhi BPEE PqLe
equi pped sdatusanaadboas d wnﬁlglt're(dCBU): Stragmit | habl etheusarvya ouhe
Wi rel ess conmuni.cat i wi th roadsi de beacons g oadsj de units, Scﬁé 6, 7.
The OBUs t’fcneﬁ?el}é’%eggra § FSACEs 1o HPRRCEGR Har it D TP
el ect I’OﬂlOZIQDCEEyKSI amitlThes cpam:mcuharbm BreSesdioly tanfegurediedocaiceg short
range co t ( b 0 cording to the DSRC
st andar drsﬂ%% Cr%clroglgltogggc%% f% ega b 2tr é:n(séms‘silglt:('l)%n tCEtl\kl‘ EEET802. 11p,
WAVEL1S5W AN, RRebDerBfECeorig hmatie keno Thbe b edcores ﬁerﬁemttms rleg\aedanges:ﬁmct ive
Locally deldid e radifs 0be ! BHEALREFAUBLRIL AR ek EUER oF AL 2
show t wo rent types of beacons b, an

onboard unit according to the invention.

The invention will be described in greater detail

hereafter based on an exemplary embodiment, which is shown in
20 the accompanying drawings. In the drawings:

FIG. 1 shows a schematic overview of the communication of
an onboard unit in the tolling mode with tolling beacons on
their way -on a road;

FIG. 2 shows a schematic overview of the communication of

25 onboard units in the parking mode with a parking beacon during
parking;

FIG. 3 is a block diagram and FIG. 4 is a front view of an
exemplary onboard unit according to the invention;

FIG. 5 is a state transition diagram of a part of a method

30 for generating parking fee transactions that is carried out in
an onboard unit;

FIG. 6 1is a flow chart of a part of a method for
generating parking fee transactions that is carried out in a

parking beacon;



25 application scenarios of the described conponents. The beacons 6 of FIG
1 are "tolling" beacons (tolling roadside units, T- RSUs) that are set up
i‘n a geographically distributed manner along the road 2. Wth the aid of
periodically broadcast polls 1, the tolling beacons 6 request all passing
OBUs 5 to 30 establish conmunication 8, as is illustrated based on the
exenpl ary response 12. So as not to "mgs" any passing OBU 5 due to the
potentially high speed of the vehicle 1, the polls 11 of the tolling

beacons 6 areghgoadgasgy aj s@h@n %%lcy ﬁmgtfa&%{ alg, Jogos&ama%ﬁ%ery

100 ns or |ess. For the p for  exanpl'e, so-called wave service
announcerick( V\Sﬂ)lrmgsa"d’@ Wsﬁseéfl nwitheh WRVE parandaf d, thamd medhed | ed

beacon s c\eo%l&l%blce £§§Tin@&§§§&€slsarc%ﬁ%%q bt hgn&EN- DSRC st andar d.
Successful communi cation W t passi ng denonstrates that the OBU 5

is located i nFiRe ﬁoé&MWF<ﬁ§QrWQ%hP@S%%véh%génVﬁﬁbéo@ o" the fermi rd

beacog 61tﬁ@%r1%lﬁ)élafﬁ8§s( EQlden RN Renghanged 1 hob148@06n Afnd M dreat i on
of the toll % beacon 6. For exanple, the tolled |ocation usage can be the
F&

driving on a ad ISectli-ot ‘fHE it e1r|h“g BPVENDaPR i 2uFardt ér Attt & ywreed ty
toll") oradded ikerilQhg eepbeastn 3paskangn beaconsSséparki NEHiRAds de

units, I:)“atre parked in each case in a parking space 4 of the road 2. The
road 2 can be any arbitrary traffic or parking area, for
10 example an expressway, a highway or an entire road system in
" FIG. 1, or a shoulder, a large parking space or a parking
garage in FIG. 2; all of these are considered to be covered by
the general concept of "road" 2.
Each of the vehicles 1 is equipped with an onboard unit
15 (OBU) 5, which is able to carry out wireless communication 8
with roadside beacons (roadside units, RSUs) 6, 7. The OBUs 5
can be separate devices or an integral part of the wvehicle
electronics system. The communication 8 is short range or
dedicated short range communication (DSRC) , preferably
20 according to the CEN-DSRC standards using radio or infrared
data traﬁsmission, ITS—GS,'IEEE 802.11p, WAVE, WLAN, RFID, NFC
or the like. The beacons 6, 7 thus have a respective locally
delimited radio or infrared coverage range 9, 10.
FIGS. 1 and 2 show two different types of beacons 6, 7 and
25 application scenarios of the described components. The beacons
6 of FIG. 1 are "tolling" beacons (tolling roadside units, T-
RSUs) that are set up in a geographically distributed manner
along the road 2. With the aid of periodically broadcast polls'
1, the tolling beacons 6 request all passing OBUs 5 to
30 establish communication 8, as 1is illustrated based on the
exemplary response 12. So as not to "miss" any passing OBU 5
due to the potentially high speed of the wvehicle 1, the polls
11 of the tolling beacons 6 are broadcast at relatively short
intervals, for example every 100 ms or less. For the polls 11,

35 for example, so-called wave service announcement (WSA) messages



RSUs) 7 are enployed in the parking scenario of FIG 2, which use a pol

11, for exanple a WBA or BST nessage, to request all the OBUs 5 located in
t-he coverage range 10 to provi de response nessages 12 so as to charge a fee
for the usage of the parking 15 spaces 4, as will be described in greater
detail hereafter. To this end, a parking beacon 7 may be in charge of onhe
or nore parking spaces 4, which together forma parking area P.

Because parked vehicles 1 are stopped, a parking beacon 7 can broadcast its

pol I's 11 gl consi depakhy lpRger stifB.<9, | Bher wal EaHe&h%%atc@ﬁ tQllying

beacon 6 of FIG 1, for exanple every 10 m nutes, which al so defines the
time resdﬁﬁﬂﬁod3§ﬁ)tﬁ@sﬁégﬁ$n@FQ|¢ﬁ? il ithg. CﬁHeD§BQe$%@Rﬂ¢%$ge 10 of the

par ki ng beacomy{-eaBehe adrpheditacibs Sratiglcexpansionofnd heopgr kisng
spaces 4 using 25 optional neasures, for exanple directional” antennas, so

as to avOlMoNEsEeRsEs that ofNEMRY 5 oS eifiacres 11 Fhar leral otdgddmiésd f or
exanpke RR[RIAGeVehhsyes.9 Asranchét eldiatinge Beatsnaddi t kBBrebhe BYsed Of

t he vehlcles . can also be caused to assune different operating nodes,

whi ch ar el "&®dpt'ed 7P edeh €heEIED £OTt hBSRIRn&Xi 08NRf Jc@Eior apE Eheand
more par tud.mllalgl Yeacbhr st telleopasad, wm@&léaolbtﬂglcﬂiﬁ)d%agﬂv,bcafrplbe
responses IIs 11 fron1toII|n beacons and a second ark

oper at i ng¥o o‘i'”( Ay Aod€@2PrNjeTor nres%%%s@‘ét‘ﬁuf% Bgl s Hal a%ar ki ng
beacons “terditbhe pobhEylﬂollh)e deagong ike .7 can :

10 In contrast, "parking" beacons (parking roadside units, P-
RSUs) 7 are employed in the parking scenario of FIG. 2, which
use a poll 11, for example a WSA or BST message, to request all
the OBUs 5 located in ‘the coverage range 10 to provide response
messages 12 so as to charge a fee for the usage of the parking

15 spaces 4, as will be described in greater detail hereafter. To
this end, a parking beacon 7 may be in charge of one or more
parking spaces 4, which together form a parking area P.

Because parked vehicles 1 are stopped, a parking beacon 7
can broadcast its polls 11 at considerably 1longer time

20 intervals AT than the tolling beacon 6 of FIG. 1, for example
every 10 minutes, which also defines the time resolution of the
parking time billing.

The coverage range 10 of the parking beacon 7 can be
adapted to the spatial expansion of the parking spaces 4 using

25 optional measures, for example directional antennas, so as to
avoid responses 12 of OBUs 5 of vehicles 1 that are not parked,
for example passing vehicles. As an alternative or in addition,
the OBUs 5 of the vehicles 1 can also be caused to assume
different operating modes, which are adapted in each case to

30 the scenarios of FIGS. 1 and 2, and more particularly a first
toll operating mode (tolling mode; TM) for responses 12 to
polls 11 from tolling beacons 6, and a second parking operating
mode (parking mode, PM) for responses 12 to polls 11 from
parking beacons 7. In the polls 11, the beacons 6, 7 can

35 optionally broadcast a respective beacon identifier, which



.35 optionally broadcast a respective beacon identifier, which - 8 -

i ndi cates whether it is a tolling beacon 6 or a parking beacon 7. The
beacoh identifier can, for exanple, be indicated as a service of the beacon
as part of a WSA or BST nessage. O course, the tolling beacons 6 and

par ki ng beacons 7 can 5 al so be inplenented by one and the sane physi cal
unit, which alternately or sinultaneausgd y perforns the functions of a
tolling beacon and a parking beacon 6, 7. Such a conbined unit 6, 7 can

t hus br oay I ith the_.b i L fie i n, for
exanpl e glg’%??%t}%%l I;‘/”%gtjcilg otrl? }L%t er ggﬁgﬁ%gggél%(g%o(flgﬁ ém%%lr{bge&%%gbglon

i denti fi eéf- ofhey beakemgidericbhicr atanonfer exewpval sbel Tndikethdi est @ say
occasi onald iy ddis@r SREr B84con S L A-DRAC A Wl Ly §sﬁéhﬁ§sé£g?&.harge of both
charging a toll for a road section of the road 2 and charging a fee for a
parki ng area Pf Fepreranphe. tabbdpeRfiasynen 6t Radoparki g geearinsTM ¢taPM of
the GBU %1gndhdepapidichi iy the sfcehMgd cheaclnel daRtdilher uitihe QB can,
for exanple, respond only to tolling beacons 6 if the GBUis in the tolling
node TM GLtGHRRtEdYpaPki i Bedcaieurlyt PRefeBls i $hen £HBCPAPRS nPhode PM

.20 The Ctﬂﬂrlairié;n%e@@@% ahdas EBYkdn§apehidbt el be Sneoded-a% ihdata iressage
(status) st an trtlayg{sn‘itted as part _of the,resgonse 12. A beacon 6, 7 can
appr opri dt'el’y E@Fal k% FRAISRSEUBOL Sy bLelVVER Fhe PFREPOINENH LT Ofat
tolling meawnsd irﬁgk%éa/cbcﬁharm t@kdr?‘pﬁ@Lcdrhﬁrﬁf @s_s_q;]geitofsh@lﬂs %w&wagss,th at us
st 25 ™™ rking beacons 7 on charge f.ees for the parking of those
s 18 wirith RS BN AR LR IERET o dn B e HEHEE™ Hoi
own respedt i Veormpgst t i biseypvalyl tAsBNSnvhithesest o tibhe eaf Ki dgedigiaaeig vy,

whi ch conpar.e the received positions p to the r ective parking areas P
and only cWé:re§59§6sFées g&l‘: tﬁetbpea?rclannqét’of;th%_sgﬁgﬁuén&c hE€p& itaqoc?ﬁ’s p of
whi ch ar ehsindiing Bheoléspecrt a veopardaatg car e PheThbadwe | dndecttbasrimidbed i n
nore det g r eaf .t h e t . 3to 6. transition diagram
of an OB@GIBE qﬁ% %hbgglﬁ\ﬂ%é %%\ng%gi’eg&grete\%ggkgét | east) two operating nodes
T™M aAdd PM in &spendangeomi the tdreemplniac aoiden T¥cenaPMost of hd-IGEST 5, aamdl 2.
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t he showtheéepsessigglncdadPHoni tor output, for exanple by way of voice input
and oyt put, sensObEaYateny mealisorh topies 2ad ERechikepe ThEddRitaARd

out put devices 16, 17 can al so be forned by physically separate conponents

such as Gt aBP§§29RaviYertoh dévi cesd sweatphdies PBAsPathbled s tied the
li ke and wapeconpectzedpbfcon 6, 7 can appropriately evaluate the

status st received in a response 12, so that tolling beacons 6

only charge tolls for the passage of OBUs 5 where status st =
.25 TM, and parking beacons 7 only charge fees for the parking of
those OBUs 5 where status st = PM. Moreover, the OBUs 5 can
also measure their own respective positions p and transmit
these to the parking beacons 7, which compare the received
positions p to the respective parking areas P and only charge
30 fees for the parking of those OBUs 5, the positions p of which
are within the respective parking area P. This will be
described in more detail hereafter with reference to FIGS. 3 to

6.
FIG. 3 shows an exemplary block diagram, FIG. 4 shows an

35 exemplary outside view, and FIG. 5 shows an exemplary state



:15 the mcroprocessor 14 by wire or wrelessly, for exanple by way of NFC,
Bl uetooth(r), W.AN or infrared. The OBU 5 can optionally al so conprise
a novenent sensor 18, for exanple in the formof a satellite navigation
receiver for a global navigation satellite system (G\NSS), such as GPS, 20
GLONASS, GALILEO and the like; instead of a GNSS receiver, it is also
possible to use any other type of noverent sensor 18, for exanple an
inertia sensor (inertial neasurenent unit, IMJ) or a sensor that is

connect eq 40, 4OABANGALSrah bRE KeWEel &, 1wHilh GHRMHE & GUMRCHs the
speedoneter or engine of the 25 vehicle 1. In the sinplest case, the
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and/ or a setjdematacseunt Bfant Be Yserardfe OBU identifier id is

transmtted together wth every response nessage 12 fromthe OBU 5 to a
beacon 6, 7 sd@h&s OB initpielsPhikastlilyy alise @RUPT iget 7 mesjsaentt gemiserbeacon

6, 7. 18, for example in the form of a satellite navigation receiver
for a global navigation satellite system (GNSS), such as GPS,
20 GLONASS, GALILEO and the like; instead of a GNSS receiver, it
is also possible to use any other type of movement sensor 18,
for example an inertia sensor (inertial measurement unit, IMU)
or a sensor that is connected to components of the vehicle 1,
for example a connection to the speedometer or engine of the
25 wvehicle 1.

In the simplest case, the movement sensor 18 can also be
only a connection to the vehicie electronics system, for
example the ignition lock of the vehicle, so that the position
of the key (engine running - not running), for example,

30 indicates the (anticipated) movement or parking status of the
vehicle. _

The OBU 5 can optionally also be equipped with a position
determination device 18', which 1is able to determine the
current position p of the OBU 5 - in response to a poll,

35 periodically or continuously. The position determination device



20 The nenory 15 can further include the status st, which indicates the
operating node TMor PMof the OBU 5 for the correspondi ng scenario of FIG
I or 2. The status st can be nodified or adjusted both depending on a
novenent (or non-novenent) of the OBU 5 neasured by the novenment sensor 18
or by 25 a user selection via the input device 16. For this purpose, the

i nput device 16 may, for exarrpl e, cor:rp{rLbse a |l ockable button 16' (FIG 4),
which is | abel ed "PM for parki ng node" PMand switches the OBU 5 to the

parking rpde Y bé’p%% reset g ang lm%%%'e?g e SEl LhG, st Al ugnst She, the,val ue
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t he parklng eacon S to reques | oca e coverage
range 10 afo fheovisgss -r é’hpoﬁ@@s@@ﬂﬁn@q dl 26, ttrhesmespe@seege.l_@% vt vi ng
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det engl ned by rhle RAgid) oNs debar MRRH0N devigR 18 IPgchigcekvVedinich
identifiers 30 statuses sti and positions pi are tenporarily stored in the

par ki ng bedEGRtESasthe coPPEMt it BEe It r cRMrof the OBU'S5 for the

corresponding scenario of FIG. 1. or. 2. The status st can be

modified or adjusted both depending on a movement (or non-

movement) of the OBU 5 measured by the movemerit sensor 18 or by

25 a user selection via the input device 16. For this purpose, the

input device 16 may, for example, comprise a lockable button

16' (FIG. 4), which is labeled "PM" for "parking mode" PM and

switches the OBU 5 to the parking mode PM by pfeSsing and

locking and set the status et to the value "PM". The OBU 5 is

30 reset to the tolling mode TM and the status st is set to the

value "TM" by releasing or unlocking the button 16'. The output

device 17 can optionally output appropriate advisory and/or
confirmation messages.

FIG. 5 shows several of the possible operating states of

35 the OBU 5 again in detail in the form of a state transition



.Thereafter, a check is carried out within a l'oop 21 covering all received
|dent|f|ers idi as to whether or not the respective status sti is set to
the parki hg node "PM', see 35 decision 22. In addition (or as an
alternative), it can be - 12 - checked in the decision 22 whether or not
the respective position pi - provided this was transmtted - falls within a
pr edet er m ned geographical region, nore;particularly the parking area P of
t he parking beacon 7. If only sone of the 5 conditions that are checked in

deci si on 22 366 Mt R@ANCEH ‘“On Yo Z2):1c iR SURGLLIEN £81 Py 2og8d oA are

ski pped and“the loop 21 1s continued or exited for step 25 upon conpl etion.
I n contrddto jtheglnarkiadc gwdict iPdhPvarmr apstinowineh bugtes 34y iapd/ps pifesent
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deci sion 23 whether the respective identifier idi corresponds to a
previ ous|dy BHYrRE e BeFend fiodT 3 AHNESS, WieC X8RS - saRewRECh&a%or not

It oceUr $d et FabaseheSehirRehl Abat asi}pdék ot §l drtentd i8S e @Sy These
"old" identifiers jdi,iast were determ ned during an earlier execution 15

of the mBiHGASARE Sthst SBUEFOR heb JarPRSEPTsdY a8 WPVEMBBL d&dc e dORYr Saf t er .
If the rm@@ttleuebgueﬁgnﬁqov&ﬁéﬁﬁ f,cj,e_Q{sdIdllgdoeS not agree with any old
identifierlast 1 |ch %%}/ gPes not ur in the dataset set |ast
(branch "n" of™25y® PAE }Ié%pm 2(Yht,eoHtB eGBr LERRUEH Fof P28 after
it is COIﬁHw%tre@avllf]gt hﬂr@p Smé@ eqmenkepby anchd' ymood %3):tlt:hEafTBj1 heg
bran&hes to steag n whi Chﬁ% par k|]1rlg fee transactl an t

gener3t eFI0r & J}arserﬁecie& i &° Tada 12 d’(éas?:&(ﬁnge é (Zataé]ld
detail | atesrt. a257fé‘stpemss:t €2 .24 het 08U (50p:a211 alssoc ovatkien wed f(rrom a:frieersleep

corrpletlonéit rf% a_tr ition %lmeeel t ﬁ Jan st pmgr S0
current TRER FELSFs) BFoGRrerM et T Res o8 BFePras atP LB ings s
i dentifi ercsl| abe wdamhings modeayPM.heThe time period At 1is preferably
shorter than the time period At between consecutive wireless
15 polls 11 of a parking beacon 7. As an alternative or in
addition, the OBU 5 could also be awakened again by receiving a
subsequent wireless poll 11.
FIG. 6 shows the method for generating parking fee
transactions in the application scenario of FIG. 2 that is
20 being carried out in a parking beacon 7 in cooperation with the
OBU 5 of FIGS. 3 to 5.
In a first step 19, a poll 11 is broadcast by the parking
beacon 7 so as to reqguest the OBUs 5 located in the coverage
range 10 to provide responses 12. In step 20, the responses 12
25 arriving from the OBUs 5 are received, wherein each response 12
includes at least the respective identifier id; of the OBU 5
with the index i and - optionally - the status st; thereof
and/or the position p; thereof determined by the position
determination device 18'. The received identifiers 1id;,
30 statuses sty and positions p; are temporarily stored in the
parking beacon 7 as a current dataset setcurr.
Thereafter, a check 1is carried out within a 1loop 21
covering all received identifiers id; as to whether or not the
respective status st; is set to the parking mode "PM", see

35 decision 22. In addition (or as an alternative), it can be



current dataset set(now) stored as an "ol d" dataset -curr i S - 30selast t
Thereafter, in step 26, a wait is carried out for the predefined tine
period AT, which is between the individual polls 11 of the parking beacon
7, and then the nethod is repeated (loop 27). - 13 - During the next
repetition in the loop 27, the previously determ ned current identifiers
idi now constitute the "old" identifiefg ldj,iast, and if in step 20 again
"new' current identifiers idi are determ ned, these can then be conpared in

5 step 23Hkhe il dché dﬁ@E&EhSﬁs izasﬁnhfe"tﬁgkt e | 33 da ﬁése}e%dt%% As a
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a vehiclé 1 10 conpri sing an&B having this identifier has obviously
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gener at ed for the OBU jdentifier idi for parking over the tinme period AT

(step 24t 23Thethsr EPH@eg‘é%mE r%@aﬁ:t%?’oﬁéldt adi afegéhEP%%QoaIﬁ tdied o®® can

be settled diéecadnyslmaeahanbeamaea jijscal e%é\;srplze byp&haeemﬁmetlﬂeﬁe te a
user account that % HeT{[)t 1|rln t he. beacon 7. Alternﬁtlvebg/ a,rkl fee
t ransact iSRS PEE d} Lcahl bERT oF M ideP sy aFI‘?emSEaCH 10135 59

facility greeien20 yewn)st ;Wi chM kee@Spuser pac@dmich, 'tyol |oﬁCQQMDt .s.t b.%ﬂk ]
accounts d|t account d the |like under th |dent|f|ers so t hat
t he Egl’klcﬁ]& &8 tﬁﬁnsactf‘éﬁtgh‘?%( 1do‘?flcg&r?nbe%8ha?" g ther e QgdisiReF1ve

cor r espondieng ifeet| edent actmwpond-dometycer ai tpreswaius-:clyposs:ld):leei f orolidve
gener at ed artk:gn%f eg 25 tr ctlon S) ta( to be retur ed from t.he

beacon 7 15 Lffth ‘fl |d]e?1t FigrYi Vél?etgh%f F BT Har FSFERerd
agai nst @ skttalsetresetacefimt 1.6dn Stelodct ndrhcipiese"” 3ds hat. i Thdeapt'dlait he

oBU S. AQ%&Q&Efﬁ@&%oEdiﬁa;°w£§gp8é€££$¥nééOéﬁiiﬁgféﬁ”é%éﬁher execution
15 of the method and stored in the dataset setiast, as will be
described hereafter.

If the respective current identifier id; does not agree
with any old identifier id;j,iast, which is to say does not occur
in the dataset setissce (branch ™"n" of 23), the loop 21 is

20 continued or exited for step 25 after it is completed; if there
is agreement (branch "y" of 23), the method branches to step
24, in which a parking fee transaction ta(idi) is generated for
the current identifier id;, as will described in greater detail
later. '

25 After step 24, the 1loop 21 1is continued or, after
completion thereof, a transition is made to step 25.

In step 25, the current identifiers id; determined in step
20 are resaved as ﬁoid" identifiers id;,iast, which is to say the
current dataset setenr is (now) stored as an "old" dataset

30 setiast-

Thereafter, in step 26, a wailt 1is carried out for the
predefined time period AT, which is between the individual
polls 11 of the parking beacon 7, and then the method is
repeated (loop 27).



30 transaction(s) ta(idi) returned fromthe parklng beacon 7 to the OBU 5
in the OBU 5 and, when the OBU 5 returns to the tolling node TM have the
OBU 5 send it/themto a tolling beacon 6 on the way for settl enment
purposes, as if it were a toll transaction. FIG 5 shows a correspondi ng
operating node 35 "post ta", which the OBU 5 tenporarily assunes after
returning - 14 - fromthe parking npdg3PNIand in which it awaits the next
tolling beacon 6 on the way, so as to deliver the parking fee

transaction(s t e r p t in returns to the
"normal " toll ?Dutrq% }“Ia‘l\/ﬁe%tlj‘hgggggci:%%\%r?eggs {]g%p% 9%1 a%reVJfouSI rse,
be appr opiqt@tr@ilyleﬁnﬁlﬁmiacédﬁmngletlos pridgr amvi ngomﬂ;imdse kinben 'tal &
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idi, where status sti = "PM or position pi Elff, are stored as current
[ dentl fi t&En-t hé @Urrleéﬁltltdatléséts sEted dud DR kean cexd ey isa

i npl enented Widdheresk! voandn H06 %@M@melstﬁpsdéeemlﬁéd%q 2?&14191924

could be carried qut imediately after receipt_of a response 1

i dent i fi &1S3GAR iF Rafed ks Rﬂldce”sd”%l%]ﬂ%aqm Rre@%?é”ltofdlﬂ-’d{n@ i§ ®&ddsi ng

that thisiicanabengonachetmpenneonsierut pyelyaanmd;ving sespopsesnidiel it
shoul.d be noted.in this re%ard that, according_ to sone DSRC standards, the

20 régporf‘soé‘?rfflé‘g &8vEPY| SoBEY1Rg #Bb?yﬁﬂﬁnfb B RHPTRRV IR PR | 11
are vari a yléam’teadh@veﬁ.mél persedaaTt Ampreventoeotddsi pasgef 10esponges 12,
wher eby suffi.ci en n remai n _between individual, responses 12 for

steps 22 R 2% Ct°8 2 o AFar BT behc orPFE SRR r RFE T &ge IS of
whi ch coweramsdctdewnerall ma)r kidrg Ispagerhtedt folte thaneBty fBeheCLiye€Sid

conpl et e gveryvi W of the cupancy_ st.at f king spaces 4 in its
par ki ng aér)eaplér% g P‘e’%ﬁl?ﬁ%f&trﬁ Reers]poﬁzgp EZ;EBf B?Le OBUs 5 in step 20.

For tBis purpdbe, phlteihgacer amhysaeetlsns otsohpar eydriegatedbdn @ftep 24
identiquﬁﬁ1igei éé%%ﬂégﬂjJiQeEE§9 %gthiﬁpenggggr §ﬁ for example by
' charging these to a user account that is kept in the beacon 7.
Alternatively, the parking fee transactions ta(id;) can be
forwarded by the beacon 7 to a remote central facility (not
20 shown), which keeps wuser accounts, toll accounts, bank
accounts, credit accounts and the like under the identifiers
idi, so that the parking fee transactions ta(id;) can be
charged there against a corresponding settlement account.
However, it is also possible for the generated parking fee
25 transaction(s) ta(id;) to be returned from the beacon 7 to the
OBU 5 with the identifier id; and to be charged there against a
settlement account (an "electronic purse") that is kept in the

OBU 5. '
Another option is to temporarily store the parking fee
30 transaction(s) ta(id;) returned from the parking beacon 7 to
the OBU 5 in the OBU 5 and, when the OBU 5 returns to the
tolling mode TM, have the OBU 5 send it/them to a tolling
beacon 6 on the way for settlement purposes, as if it were a
toll transaction. FIG. 5 shows a corresponding operating mode

35 "post ta", which the OBU 5 temporarily assumes after returning



30 parking spaces 4 in the area P, so as to obtain a proportional or
percent age- based utilization rate of the parking spaces 4, for exanple
"“806""if 4 out of 5 parking spaces are occupi ed, and so forth. The parKking
space occupancy status thus determ ned can be sent to a central facility
foor parking area 35 managenent neasures, for exanple. - 15 - FIG 7
shows a first part of the nethod for _ejgctronically processing traffic

vi ol ati ons based on a control scenario, in which a control person 31 checks
a vehi cl o] i e (B Spihe f t d r PYtabl e
beacon S%IJO\Rﬁl (E:qr?\él ?afl&ltn | enent e g érg&héﬁﬂdhgf e\gf'/lls:ceaQJ lgcrst egg%pl%e%l n the
exanpl e Stedviring: eageni 6l @ the me(‘ﬁq risa tpard@kﬁg/egpazd@ parRiiagpdee ng
node PM t [ h t in
t he rrenn\r/!?%f%%g%ﬂ%ﬂegg lt%gdﬁdspacéggr%glé?mggt q{hgl%u pri %%1 8ﬁg gdltg%%of t he
OBU 5 andeswenst tehshgeleprpal" 1o beimid mypdsedMons 7, for exanpl e,

cor r egpondi ng Tlaar kpegcé@@réé angaghi ons, t ¥y genggat eds ascpasAes gl bed
based on FI GS. to The control person 31 now carries out a road
traffic ai@él@n}altaﬁetlwemaddféﬁdt REPELEBE 32 RHPAUREMINPUNTRCES dvavdl e,

thl s 15 Ft@:rS@“p@f@%kss]t:hﬁléi@riﬁct:héebﬁrtngF%fr tehanpacki ReeMede 1BYLLN 2bhe OBU
hown_in, FIG for this purpose in a first step 33 the

i dentl fi é:ro’“’il(fii bt y?rt ﬁBcéFﬁ‘Fﬁs 18t S5eP 1 oBrE bF ECRELEhEEked
vehicl e Jclﬁo&ggeamecwllterh tHhe tstt@htm%a@ﬂ 32 \drd 1aie2Q:1CfQ@iFU|1ld]§aE.b0|§eE to
Optignally, addifjonal data such as the starting time tl o par ki n

procéds (tiMre ad’té/\ﬁf’ﬁ e PG h Pinsde aiﬂ\/l}r‘ierbt%t é1eé"d)ldlt hélhixithuf™al | owed
par ki ng ditreat ilon viﬁe:tdhlrs tloeat ooly | théde {oemtDfierd | 1d , WMWh@dw Gitatfis

al | oned ele ng tI"Pﬁ one_ or nore of the_| ast par Kin Ciee 25 transactl ons
tai ast priodessSed th%rcﬁef% 19%f Bic i ofati Bh %E%’gee tdat WErE

previ ouslidesttdifedrisn irheckBUchroent hdataker ean.gl sorTibe Lead aut.cobdgendi ng
on the infy td [ e con_32, [for exanp | e whet her, .t he

st at us S{L %:?ng) ar}'l‘g;le n\égeged}ft\%ge?g?%@ngmrfggt Ief/(af“ PPV BRS¢ %3 iSer ,
traf flbc \/24olca¢|2ﬁ1 trres%fageomb@ b canpied@doun anm@mtiaﬂybasfedarorraemmual

ConparISQ&-Qy éggﬁonse 12 for an identifier id; i1f this takes place so

quickly in terms of data processing that this can be done

a

between consecutively arriving responses 12. It should be noted

in this regard that, according to some DSRC standards, the

20 responses 12 of several OBUs 15 replying to one common wireless
poll 11 are variably spread over time so as to prevent
collisions of responses 12, whereby sufficient time can remain
between individual responses 12 for steps 22 to 24 or 23 to 24.

A parking beacon 7, the coverage range 10 of which covers

25 several parking spaces 4, at the same time receives a complete
overview of the occupancy status of the parking spaces 4 in its
parking area P as a result of the responses 12 of the OBUs 5 in
step 20. For this purpose, the beacon only needs to compare the
number of identifiers id; received in step 20 to the number of

30 parking spaces 4 in the area P, so as to obtain a proportional
or percentage-based utilization rate of the parking spaces 4,

for example "80%" if 4 out of 5 parking spaces are occupied,

and so forth. The parking space occupanéy status thus
determined can be sent to a central facility for parking area

35 management measures, for example.



control person 31 - or also in a partially or entirely autonated fashion
directly by the beacon 32, if it has appropriate sensors. |If the beacon 32
carries out step 34 35 autononously, instead of being a handhel d device, it
can also - 16 - be set up in a stationary nmanner, for exanple, or carried
hy a patrol vehicle. It is also possible for the beacon 32 to be

i npl emented in the formof one of the pegacons 6 or 7 and to generate
traffic violation nmessages rec, for exanple in the 5 case of speed limt

vi ol ations, paking LhaEsVLObALLONS AN F LR st GEG P@:Ek%]ﬁ&c 1
no-stopping zones with time limts and the |iKke. Thereafter, LX'a
step 35, auecessang Er@fdligt ivowlasdongebreedi ont marmafitinodd sagmario, in

communi caf ik & enthe1 Bbkson WErEddi& 10 2BS88ge11 Sofp PP H &ML put

device 17 to the user of "the vehicle 1, for exanple via voice output or
graphi ¢ di spreseciusiiid the iaightoiedi Beanmortab lex hffceny Gidoe W i6r the

keyboagr ddrr'iﬂl%n{é‘f’l%"edofast 'E_H’a?rﬂirf‘él% Jdéiﬁ%eQOVfo%C%%&tmp(l'é){" n Hh U AGAEPL
("n"), thetraffic violation for paynent_and make a_ 15 correspondi ng user
sel ecti orfBAWR: CRPb@ SEFdCefent ady bRdTRed | ATt e Pa¥EiBF &R afhce Tgs?

addi ti ongldsk imgPi¥aeodsr RRY ke eguesiedded Be aeMeiotd S0 amilcd fiw tdaer

i ncrease the paynent securi,ty, for exanple s s to prevent third-party
o ect; orf T T REASHO0R o CEENDEROT B b8 OF bye VAR of Lt At 2l 20
cars who sfte Haotr Rt hat tEedhé Oa B€ CES THN@BACGOUAY. one of 14 ExailRd i f
t he input and outﬁut devi ces %6, 17 are conﬂ%%yred as .a smartphone with an
NFC ¢8nnd@5"oid t RE2GPBF at{on 104n BB URLEpt W HTFPL Faffent2 P tidsE€an be
trigger edrsimplct ibyst ha amer gphereta@pr eachasgds der {vat desed 2 FIdS .of t he
OBU 5. I&e% step 36 then, the user selection y/nis transmtted via the
transcei VerrA3 - or another transceiver of the OBU 5,

The control person 31 now carries out a road traffic check

with the aid of the beacon 32. In the illustrated example, this
15 person checks the correct setting of the parking'mode PM in the
OBU .5.
As is shown in FIG. 8, for this purpose in a first step 33
the identifier id and (optionally) the status st of the OBU 5
of the checked vehicle 1 are read out into the beacon 32 via a
20 communication 8. Optionally, additional data such as the
‘starting time t; of a parking process (time at which the
parking mode PM 1is entered), the maximum allowed parking
duration at this location in the form of a time window or an
allowed ending time t,, one or more of the last parking fee
25 transactions tajsse processed in the ORU 5, traffic wviolation
messages that were previously stored in the OBU 5 or the like,
can also be read out.
Depending on the information received in the beacon 32,
for example whether the status st in a parking space 4 was set
30 correctly to "PM" by the user, a traffic violation message rec
is compiled in a step 34 based on a visual comparison by the
control person 31 - or also in a partially or entirely
automated fashion directly by the beacon 32, if it has
appropriate sensors. If the beacon 32 carries out step 34

35 autonomously, instead of being a handheld device, it can also



for exanple a nobile comunication nodule or via WAVE/ LAN access of the

di stributed beacons - to a renote central 30 facility 37 together with the
trraffic violation nmessage rec and the identifier id of the OBU 5. The
central facility 37 can take on any arbitrary form for exanple a central
facility of a road toll system parking fee billing system a bank
conputer, a credit card account procesggr_and the like, which is 35
connected wirelessly or by wire to one of the beacons 6, 7 - 17 - and/or

32. The t aci ity . Y di t ' e t v f the
beacons gg?%gér ‘%pgclrl . St:I?éztlt% %gr sglrgnggféc%§%né%?dﬁée’l arEFrned‘:e afdrorglehdg%% %
decl i nat iratstl t¥ehididi cattedier alspc peissiithlporfor e beneorst8p 88 be
thereaft ef dhent Y N Ifd@' tokh CbP! ofd L3 WRANRLIIAN NSy 1HALLKC o
viol ation nmessage rec(id), for exanple it is printed out and mailed to the
user of tIRNSrEEc| eraf figyevhetaicbt nedsages haeregdion epaieke t hnt tdee

avai | abl eca@_réf\gs$@§dt [ @RSE $8b0R: 9bnd NepsRIngGeL ek 9AoYAR; bR SERP 410 30,
the authenticity of the user can optlonaIFy_be checkedigé_aqélthnqlly
t r ansni t tSRF ta CERPpRAFHAPHI @0BU S ditatshoPPiRat Zogiest gridd itimehe imBYs5
and/ or theydOBWS 1G&Ra . Si gn and/ or encrypt the user selection y/n and/or the
traffic violatjion nessage rec(id) wth the OBU signature and/ or an OBU key.

In this way, T5SF8RA58Fs 4P theStRRr 3P nt ERgctited fiRatv Idiad 9P iMESER@e can

be generatf.is transmitted in a communication 8 to the OBU 5, where the
10 message is output on the output device 17 to the user of the
vehicle 1, for example via voice output or graphic display.
Using the input device 16, for example voice input or the
keyboard, the user of the vehicle 1 can now accept ("y"), or
not accept ("n"), the traffic violation for payment and make a
15 corresponding user selection y/n. On a supplementary basis, in
the case of acceptance "y", additionally a PIN code may be
requested to be entered so as to further increase the payment
security, for example so as to prevent third-party selection in
the case of open convertibles or by vehicle users in rental

20 cars who are not authorized to access the account.

For example, if the input and output devices 16, 17 are
configured as a smartphone with an NFC connection, the
violation can be accepted and a payment process can be
triggered simply by the smartphone approaching the processor

25 part of the OBU 5.

In a step 36 then, the user selection y/n is transmitted
via the transceiver 13 - or another transceiver of the OBU 5,
for example a mobile communication module or via WAVE/LAN
access of the distributed beacons - to a remote central

30 facility 37 together with the traffic violation message rec and
the identifier id of the OBU 5. The central facility 37 can
take on any arbitrary form, for example a central facility of a
road toll system, parking fee billing system, a bank computer,
a credit card account processor and the 1like, which is

35 connected wirelessly or by wire to one of the beacons 6, 7



JAf the user selection y/n related to the acceptance of the traffic
viol'ation ("y"), in step -40 a debit transaction ta(id) is generated from
the traffic violation nmessage rec(id) and 20 charged agai nst a user account
41, for exanple by debiting the user account 41 with a fine indicated in
the traffic violation nmessage rec(id). Alternatively or additionally, in
step 42 the debit transaction ta(id)_can also be returned to the OBU 5 via
a communi cation 8 and charged there against a user account (an 25

"electro | ¢t,") t tly 5...The r C Q4L oul d
al so be Lgergit}@n gtz arr%(ﬁeg éghet%l%r} utfhgﬁ%b%% é% cgk}%g %7; Q#L ecl% Xcrrpl e
if the seﬁﬁ?h@@emﬁﬁﬂehﬁnPéﬁ Y %h@nhﬁaQ@nﬁeﬁn1ﬁaprs@éh as nobile telephone

smart phone, PRA, ﬂﬁgﬂégeﬁx%éieéJEBA &PhCQQﬂQEé&dtﬁﬂ%%Ee%ﬁkﬁunaQ oﬁx%ﬁple

via 30 NFC, Bluetooth(r) or the 1k hi's case, can
progr amedies g ndigetad appEBHEI X%@lﬁéb%fagé"m'é) seit a 09‘%€F9 53%1?1’&@@535‘51'53931‘

connegt ed; pardorfertiBnhNPUt 1 88R-QUt Pot €8Vi 68cdfed 17from the traffic
violation message rec(id), for example it is printed out and
mailed to the user of the vehicle 1 together a notice of the
legal remedies that are available.

During the transmission of the user selection y/n in step

10 30, the authenticity of the user can optionally be checked by
additionally transmitting a cryptographic OBU signature that is
stored in the OBU 5 and/or the OBU 5 can sign and/or encrypt
the user selection y/n and/or the traffic violation message
rec(id) with the OBU signature and/or an OBU key. In this way,

15 datasets of the user interaction that hold up in court can be
generated.

If the user selection y/n related to the acceptance of the
traffic violation ("y"), in step 40 a debit transaction ta(id)
is generated from the traffic violation message rec(id) and

20 charged against a user account 41, for example by debiting the
user account 41 with a fine indicated in the traffic violation
message rec(id). Alternatively or additionally, in step 42 the
debit transaction ta(id) can also be returned to the OBU 5 via
a communication 8 and charged there against a user account (an

25 "electronic wallet") kept directly in the OBU 5. The user
account 41 could also be kept in a part of the input and output
device 16, 17, for example if the same is implemented by a
mobile terminal such as mobile telephone, smartphone, PDA,
tablet PC or the like connected wirelessly, for example via

30 NFC, Bluetooth® or the like. In this case, the OBU 5 can be
programmed so that an appropriate message 1is sent to this
wirelessly connected part of the input and output device 16, 17
for debiting the user account 41 and there, for example, a user

account 41 in this terminal is debited or the debit transaction



for debiting the user account 41 and there, for exanple, a user account 41

inthis termnal is debited or the debit transaction - 18 - ta(id) is
forwarded by the latter, for exanple to a billing center of a nobile
conmruni cat i on net wor k. Alternatively, it is possible for the debit

transaction ta(id) to be generated directly in the OBU S5 fromthe traffic 5
vi ol ati on nmessage rec(id) and charged g@gainst a user account 41 kept in the
OBU 5, in which case step 36, this being the forwarding of the traffic

vi ol ati on Jyggages r?&ﬂré’ﬁde&”ﬂ: BEEONRS ReCesSRH Yekaimﬂﬂ? toabf iy Mis lgat' on
is declined (“n"); or a debit transaction ta (id) that is directly

gener at efsn¥eroofha wekA be | qommunitA tiqsd negwoRE -central facility 37 for

processi ng InAifteen%lvewsteed iof ﬁw@sm&l AELON (ARSSAGA of 8Ckdfhaction |
after an extended period,” Tor exanple_one nmonth, the user has not entered a

user sel &&4iGh yonPa h?@r\?éfé‘rte@eldéé’telcéﬂylemy/tﬁec%Ubé datom Fhe grrdddier mi ned

val uesdi radilay iby inass@& Pe@fh CahdeHle bgRi A6 €Ss eds @€ g 1 The
user selection is then 5 eferably set to the value "n" so as to not to

debi t an KeRCor FRcticcRMt Sor Fau¥Bigh &a5ey %R r 36 orF s aP8eRdl ithe i n
t he case ffrwvardieket of 20A{d errali€ idseviSEheldn Olﬂle)é/sﬁgaasr@@eiﬁﬁ‘ﬁt &mag i nto

the OBU 5, the traffic violation ness ec(id), inthe OBU 5 is deleted or
mor ked AP FOESs SRTesearY T HHE [t ort I TOE (4 (P e Hidn
enbodi mentrs,a béébencorpassesi@al | tyaniant shand 1I§DdilfxieQ:&U.Iy0I’c_tf$enb|iaﬁ:ear é@n
covergd Ry 2o0hfe $eaRe QL LR ACSEMAVEAY CLAE: alfiiced AT eor

processing in step 36 - 1instead of the violation message

rec (id) .
If after an extended period, for example one month, the
user has not entered a user selection y/n, the user selection

15 vy/n can be set to a predetermined value directly by the OBU 5
and can be further processed accordingly. The user selection is
then preferably set to the value "n" so as to not to debit an
incorrect account or cause an early expiration of a deadline in
the case of a ticket.

20 After the user selection y/n has been entered into the OBU
5, the traffic violation message rec(id) 1in the OBU 5 is
deleted or marked as processed.

The invention is not limited to the shown embodiments, but
encompasses all variants and modifications that are covered by

25 the scope of the accompanying claims.



1. A nethod for electronically processing a traffic violation of a vehicle
‘whi ch has an onboard unit having a 5 transcei ver, an input device and an
out put devi ce, conpri sing: transmtting a traffic vi ol ati on nessage
froma beacon to the transceiver of the onboard unit and outputting the
traffic violation nmessage on the output device of the onboard unit;
accepting a user selection related to {w_options via the 10 i nput device

of the onboard unit; if the user selection indicates the first
option, transnlttlng the traffic viehali@n nessage fromthe onboard unit to
a renote central faC|I|ty, if the user selection indicates the

second option, 15 generating a debit transaction related to the traffic

violation andjchargi ngdhig; debit éi@@@f&ﬁié&l1%93b9§Ee§s9§§r ACGQURHE] ¢
2. The nmethod according to claim1, characterized in that™the user

sel ect i oiYifpdstipe éﬁhfFrﬁ@ﬁ“ﬁVfEnV%%?%gh&SPﬁﬂl0883032@3uﬂﬂirﬁﬁY&RB a

accor gi ng ria@sekaiBrl g £hp&%ﬁﬁé¥¥déWaé%dahnohB? tad@wﬂ@&<Xﬁaﬁﬁyfé1%ggnature
of the onboard unit is transmtted together with the traffic violation

message. transgitihpg net EJE BEG OF IR 4RF 10 ARFSGHE SFOR & MSaFORo tg,

char act eru'héetirlaﬁsbaabethefoaheabdbu@rcu LsmgthSazad\obhmpxﬁﬁqrnsgottsleZiﬁa&eltcr affic
viol ation ssage with a cr E%ra hi ¢ %%gnaturf The .net hod
|

accor di nd 1S 3EAToRES BRI PpLt F56t 8Fi B%Y ?WP?%EH WHe iuser

sel ection takascppatry ba{ u@yroéezaébtt\ﬁﬁl CEHIRERId @b itwd kpdiopet vdavicee.

6. Th nethgg aecordln? one. of %Iains 1 to 5, 30 characterized in

t hat * clotint © st?%d? R thé Btoard unit and the debit transaction
is generated iR thheonbmand EmHECtlon indi¢atéhe mhéhodiaecord@mgoho any

one of clal B L.10 t:%har |gegii9 %Qat tgp user accoupf is % pt.Lon a
data 35 CHARCEF toaRSer S BEBFELE Via ki Rec Berdae i
unit to a remote central facility;

if the wuser selection indicates the second option,

15 generating a debit transaction related to the traffic violation
and charging the debit transaction against a user account.

2. The method according to c¢laim 1, characterized in
that the user selection must be confirmed by entering a PIN
code.

20 3. The method according to claim 1 or 2, characterized
in that a cryptographic signature of the onboard unit is
transmitted together with the traffic violation message.

4. The method according to any one of claims 1 to 3,
characterized in that the onboard unit signs and/or encrypts

25 the traffic violation message with a cryptographic signature.

5. The method according to any one of claims 1 to 4,
characterized in that the user selection takes place by way of
an NFC connection in the input device.

6. The method according to any one of claims 1 to 5,

30 characterized in that the user account is kept in the onboard
unit and the debit transaction is generated in the onboard
unit.

7. The method according to any one of claims 1 to 5,
characterized in that the user account is kept on a data

35 carrier, which is debited via an NFC connection.



- 20 - 8. The method according to any one of clainms 1 to 5,
characterized in that the user account is kept in the central facility, and
the traffi'c violation nessage is transmtted together with the user
selection to the central facility, where 5 the debit transaction is

gener at ed. 9. The nethod according to any one of clains 1 to 5,
characterized in that the user accountgyps_kept in the central facility and
the debit transaction is generated in the onboard unit and transmtted to

Lhe central Tacil i e 1018odTe Juathod A0S 0A) NGrL Y- 01 T 1 10
e

9, characterized by the preceding step of tra smtting a status o
onboar d uHharacs i€ seddorrhatd thiceatsery adseuntafify kagtolidt i W nesrsael i n

the beacog, dengRdi ngngn e £esetved SlAkYS onlSidssdde MRt hofhRgeardiqg to
any one of clains 1 to 10, characterized in that the conmunication between

t he beacdrPaidiarh&ibhb5BLIUERT t ST ERESI I & thec sraithglt Haehbl DR EMdar d.

12. Ag onhargbini trhekadt Y8R £4 egetdPUdSi Ng a transceiver, an i nput device
and an out put device, 20 characterized in that the onboard unit is

configured: 2- t3PedEheda AGEMF SIS afFHn OREs SdgeSF3 01 al bé&con and
out put itclm‘tatdt%rﬁlﬂeﬂuﬁnd&\é‘ia@:eithe 21155etf10 a&m&h e &wﬁﬁptsﬁlﬁcﬁ%@%&%i%{] ni ng
two options vi.a the jnput \i ce: if the user selection indicates the
first optidHlYy ¢ stl%iet dleﬁ?étt FERPPRCEION at f oBCHRERIERE 10 TP SRR %Nt 1 al

facility,uiit and transmitted to the central facility. '

10 10. The method according to any one of claims 1 to 9,
characterized by the preceding step of transmitting a status of
the onboard wunit to the beacon and creating the traffic

" violation message in the beacon depending on the received
status.

15 11. The method according to any one of claims 1 to 10,
characterized in that the communication between the beacon and
the onboard unit takes place according to the DSRC standard.

12. An onboard wunit for a wvehicle, comprising a
transceiver, an input device and an output device,

20 characterized in that the onboard unit is configured:

to receive a traffic violation message from a beacon and
output it on the output device;

to accept a user selection concerning two options via the
input device;

25 if the user selection indicates the first option, to
transmit the traffic violation message to a remote central
facility; or

if the user selection indicates the second option, to
initiate the generation of a debit transaction for a user

30 account related to the traffic violation.

13. The onboard unit according to claim 12, characterized
by comprising a stored modifiable status and being configured
to transmit the status via the transceiver to the beacon in

response to a wireless poll.



. f the user selection indicates the second option, to initiate the
‘genération of a debit transaction for a user 30 account related to the
traffic violation. 13. The onboard unit according to claim12,
characterized by conprising a stored nodifiable status and bei ng confi gured
to transmt the status via the transceiver to the beacon in response to a
wireless poll. - 21 - 14. The_ogpoard unit according to claim12 or
13, characterized in that the onboard unit is configured to keep a user
account and chargerhbe gehbdxd T AACt Ia%ofmhgst cblCcaTE. 155. The
onboard unit according to any one of clains 1 characterlzed in

t hat the dhemrsEerderd) dnatheRcthrapsberyérunit is conflgured to keep a

user account and charge the debit transaction against the same.
15. The onboard unit according to any one of claims 12 to
5 14, characterized in that the transceiver is a DSRC

transceiver.



