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cameras are mounted approximately central on the front
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10 face marking, wherein the canera unit |lies approximtely in the
pl ane oft the |ight fan and has an opening angl e which covers both the
surface marking and the license plate. The projected |ight fan thereby
creates a boundary of the 15 parking space in an easy manner; is this
boundary interrupted on any position, e.g. by a parking vehicle, the
projected surface marking too is intersupted in any case. Such an
interruption of the surface marking can be detected by a camera unit which
approxi matel yrd i 88 &n the¢ept ané ahet Hevenghtnf ao arda2@ whiddviconiared to

the state of the art, is hot subject .t.o,a sjagnificant restricti
rel ati ng™eot FRs 2 i it h o Bt SUs T or}%l“}’t egaq{psfar%n%nl pa%:rtgaé. IIgér%lby a

caner a uaghit kaawn mperitee cere beoatégnedarhisacie fnafier vehatlat onhetlsane

time the |icense plate of the_yehjc ' N the geackieng.spagce lies in
its 25 opehihy angie &td "Ean é ?%c%&%q ﬁgathﬁ"l S wa% a moni toring of the
par kig posi tThoirs odira Vehiacheewad thietipar kileyicpaet ahe anfeedrdidglof the
license plate ca a li;sh i A camera unit and a sinple

i ghti nglp‘ﬁrﬁ%%‘?“e@ ol %qrglpr]hégl ?gﬁ#%ge]ﬁ%t h project a light fan in an
i nvi si bl e 30 aavEdergih yefgessignesdr 8@ GheuPRr&vngl epace and moppbedy an

irritatippeplofh ogrhYgﬁeQEiﬁgequqb%Eef%%.W%Hh1 Siﬁhgndaﬁgebxﬁﬁaﬁwﬂy
interference wth other Iight sourcés is reduced, although preferably the
li ght fameptbfetteteny admnd ighdwgami ©fi $PenPeRELDTsPBReS wavef efyt h

ran T@g%gbﬁ{agppng'i, proj ected surface markings thenselves and a parking in
the Tight tfan are recogni zable for the driver of thel vehi gge, 5]00 §¥ nmeans
of the interrpRERL® fac@ RERKPRYS: 1 4P S PRI TiITGHA Ypadint 88 BhFFacR

mar ki ngs t6an1bgnenishihednd has an Jgehir@bimyld wienar dedherd icersetipt at e
well, the camera 10 unit is pref erabl% rrgunt ed at a height between 10 and
120 cm parfrenl BRYIR 6t (¢ BeChBER 2525hd 50 cm It is especially

advant ageous tfet Beodd@dd NYi gHY tfdrs viaurbed cabevest heboandaayuaftthén this

manner even_ hi gher | ocated parts and superstructures of th ehi
i nt et ? upPaFKeNd55PRghRt 1Paf” £rHe "GERFTEr e s tlrflljc%fS te gﬁr%o?rn\eéé?kg 1g%dthe
par ki ng spaefy positidefosdingoy oa grothierg adhrdntlagechs embodchedt sef—t he

invention the capera unit,is.confiqgured.to -read a vehicl Leense plate
nunber fr8fft RETIERBn5RC pt At ?er.lt%ré?pgcbey, léisﬁgﬂ?aclal%%égi?éﬁ ta&eeiglgge 0?
par ki ng ¢iehatdfonse ther flaeg stardtingn chat oofdetechashiley eai saveeet poafcal |y

recordabl e .and can be forwarded to.further onpf i ¢,Rr 0Gessi NGy g Ina
second adpect (W& TRVERL Fgla crl%ast els£ arc%gr Iﬁlﬁdgltel ot with a %I%ural ity of

parkng spaces tompwehictestheattnipard nfi25¥pade Beitngueqarppéd #vh one
of /the alonaentioped.dey] ceponMaleldl A 1iahts fiafdak! Ghbs ot¥st
nei ghbori ng par ki ng spaces fromeach other. In case of two or nore directly
adj oi ni ngrepar kiong-hepavakiog arparki AGSFePYone CafeEai drdevicEeYsBEFi €8s per
par ki ng HR3Cqt Q156R8 L€ dhe, RakicRg tsRaces fhomarch itdhthe license
plate of the vehicle parking on the parking space lies in its
25 opening angle and can be recorded. In this way, a monitoring of
the parking position of a vehicle on the parking space and a
recording of the license plate can be accomplished with only
one camera unit and a simple lighting unit.

The lighting unit can project a light fan in an invisible

30 wavelength range, infrared or ultraviolet,



"30 ¢r and also on both sides. In a third aspect the invention creates a
parkinglot with a plurality of parking spaces, each parking space being
equi pped with one of the aforenentioned devices with a canmera unit for
OCR-readi ng, for vehicles having license plates with 35 OCR-readabl e

| i cense pl ate nunbers and onboard units with radio - 4 - IDs
(identifications) that can be read odt3via radio, which parking lot is
characterized by a central conputer for storing parking space reservations
each conpri si vige gelpardd ng ripacepnaoki ceaser prat eo hureerveandlanaasseghed
radio |1 D atrh%di beacon 5 _comon 19 t he park i (r)\ér:;thsgrac&s }gtha% (S osi;i oned

S cr o an 1nterference O ces 1
at an enfirance o thhe par Ki'ng ot and serves readi n% out the fadio I D

of an entediungdyehiltheugha pradicaadhg Sitgnaligigt t ienr adiog ekcbetio dyhetloent r al

conmputer,.and.for every_parki space.each said vice to signal t
ot ead i DR BRLELY R0 her ey B B Ee e ST r o o g b I Y o e
central ponpateed whereica trwerkcerts atheosplves Bsdconf pgukédgt dnchelok

whether 196n2 £afll 0-LD-5L 000 £b 1D {die GRNLA, GORRULEE LRR; UED CLS, ) | cense
pl ate nuibér "assigned thereto in a stored parking space reservationis
subsequehtl yesngnaifed sy ttercamsed gnirf a6k rhRirk1parki agsspadditandato | og

15 instapgescbl Wi £ded M di$igR0kahhBeCafetdbie canera units used on the
par ki ng spaces can therefore not only serve for an optically checking of

the correct pa?kPAgapasi thcorrasioral perki h-Satf cbeahd e bt r EREFHY t he
vehi ghe Lihgense phateradiPenoublidd agdi fi prabhy soehlen 16 seanessi en, 20

wth a radi o beacon that 1s able to read out radi o onboard
particularly preferred between 25 and 50 cm.

It is especially advantageous 1f the 1lighting unit 1is
mounted above the camera unit. In this manner even higher lo-
cated parts and superstructures of the vehicle interrupt the

15 light fan if the vehicle is not parked correctly on the parking
space.

According to another advantageous embodiment of the inven-
tion the camera unit is configured to OCR-read a vehicle 1li-
cense plate number from the license plate. Thereby, especially

20 in the case of parking violations, the registration data of the
vehicle is electronically recordable and can be forwarded to
further automatic processing.

In a second aspect the invention creates a parking lot
with a plurality of parking spaces for vehicles, each parking

25 space being equipped with one of the aforementioned devices,
wherein each light fan delimits two neighboring parking spaces
from each other. In case of two or more directly adjoining
parking spaces on a parking lot one of said devices suffices
per parking space to separate the parking spaces from each oth-

30 er and also on both sides.

In a third aspect the invention creates a parking lot with
a plurality of parking spaces, each parking space being
equipped with one of the aforementioned devices with a camera
unit for OCR-reading, for vehicles having license plates with

35 OCR-readable license plate numbers and onboard units with radio



units (radio OBUs) of the vehicles at the entrance, a fully au- tonated
reservation, clearance and nonitoring of a plurality of parking spaces in a
par ki ng | ot managenent system The identi- fication of an entering vehicle
takes place via radio, and 25 therefore in a way that is forgery-proof and
I mune to inter- ference, while the | ocalization and validation of the
vehicle in the parking space is once-again realized with a high relia-
bility for locating by neans of optical recognition (OCR). The conbination
of centrapiz¢dqradi pi & sk deegat r abhzed opéad:abueo viacaldddat,i arhiatid

val i dati on aIIowsafuII aut omat e nd hi ecure t f. the
par ki ng PREXYHALLYS it s Elrrﬁﬁ}r‘?éltzﬁg %—y e éﬁi Cgﬁ“ﬁu?%es %%ggtgﬂnq s al so

possi bl epf ek iekesphde kﬂ@g\@r\f;ﬂtﬁmﬁs(laéacfhlrkﬁdm;ﬂnfﬁﬂdgl es @usiirapl spacsuche as

advance reserva- tions via the |nternet | f t.h Ki
fees, attomEg cp]Ea 15 ongRiYai MYt Parkih gr%ﬁ%l it |lo°ns1b£5 an:jnrg Lf?caa}{ e

eval uat i @GBmon to thé p&Sr}fla‘lg)l’sqﬁdEsl fchiahe icapesatinonégd &bgeh hemtmttdrfs t he
central computer, getects. and,! 9gs,& cpYe L% Alg G S KPS of
an entering vehicle via radio and signaling the radio ID to the
central computer, and for évery parking space each said device
to signal the OCR-read license plate number of a vehicle park-
10 ing thereon to the central computer, wherein the central com-
puter is configured to check whether for a radio ID signaled to
the central computer the vehicle license plate number assigned
thereto in a stored.parking space reservation is subsequently
signaled by the camera unit of this parking space, and to log
15 instances in which this is not the case.

The camera units used on the parking spaces can therefore
not only serve for an optically checking of the correct parking
position of a parking vehicle and for OCR-reading the vehicle
license plate number, but additionally enable, in connection

20 with a radio beacon that is able to read out radio onboard
units (radio OBUs) of the vehicles at the entrance, a fully au-
tomated reservation, clearance and monitoring of a plurality of
parking spaces in a parking lot management system. The identi-
fication of an entering vehicle takes place via radio, and

25 therefore in a way that is forgery-proof and immune to inter-
ference, while the localization and validation of the vehicle
in the parking space is once again realized with a high relia-
bility for locating by means of optical recognition (OCR). The
combination of centralized radio ID and decentralized optical

30 localization and validation allows a fully automated and highly
secure operation of the parking lot that is also immune to in-
terference. In this case, it is also possible to make all known
technical functionalities available, such as advance reserva-

tions via the Internet, automatic billing of the parking fees,



5 ing by a vehicle parking thereon. Thereby a vehicle, which is not parked
correctly, is not only detected, but such an incident can al so be recorded
centrally, be considered in the reservation systemand, if necessary, be
prosecuted. A preferred enbodi nent of the invention is characterized 10 in
that an additional canera for OCR-reading the |icense plate nunber of an
entering vehicle and signaling the |+cense plate nunber to the central
conmputer is nounted at the entrance, and in that the central computer is
further gopdhouredado shieckgahedhesasksignal ethtriadisy |dDdanstat vehicdle
| i cense pl ate nunber 15 signaled by the additional canera unit are assigned
to one a B het b Sy par ki ng space reservation, as well as to |ogg instances
in which thistsisndavichabtaséer Thescamkes urtitpossigbltbetowiell flze @an-
additional validation stage _at _the. entrance that further_ingr he
protectiBﬁa%g%ﬁWEﬂtﬁﬁ’s§§§%8FStﬂ%gpﬁ?%?ﬁﬁ oi%t " ot EE?nS%Fﬁ%ggﬁgﬁﬂﬁickly
i nforsm t heguser a a&ediisptapapriey tbhatewd! ethdmeldhen cesttrale,conputteriyg s

nounted at _the_gentrance the centr o) | S fl t i spl ay
the parki'?y Bpace”tha r?(gtrhda%’silgsneréig o&lél)?a%?%é%dsﬁ gbﬁginegd%e%hep%%nt ral
conput erd2sti am phskiby spacelakesmEniakilon, obet hendidprey paneghe res—  The
parking | ot aecerdingd aqhe iknyention ¢ s suigaRledkan. | nteracting vith any
type of onboard umt that can be read out via radio such as, e.g.,
transponder s Xkapréger bh3d vehbed iesentRRYD B¢ psnverkiomhés r glr62 peabird
preferably i5,8 OoRCysadi o beacon 30 fpor ddi-‘(a@e@giﬁ?'lt tRaboardnsmitraef a

DSRC (dedi cated short-range comuni cation) road to systemvia radi o. Due
to thei rnipet edf coMMEREEELNBNVERAGES ARFCALIERAL bad r 8R% r + EERRF] P r egi on

of the parking Lot goteance 1 RIRpURG asheacarsdPLevide antiasseasat
immunity to interference and a definite allocation and 35 | ocalization of

t he onboard thaitt €f r Y2 beFARPYRAE b6t .further oQddadrRg %8 andther
aspect, thechaventkygnPaski ngilOtrsalnd iz0rdhs cpar tiiieshae ! y1sué t abriee f or
equgaging_the par ki ng spaces with electric _vehicle charging stations

("power &&EDRLed bt Flonse YAl IS8ty e Cc8RPr APSERNPUL BY, CWhe?dT n t he

central 5tgeppuherr igadkinighespaeenfigaredtionynkecketine asharqi neyst &b+ on for
chargi ng the vehicle after successfung checkin? t he vghgclg Iiggnﬁféplate
nunber sPGARFEE bY PRERaRBFA &Ri £Obf TPRi §2P&r ki AG° sPaces bueP?s” the
inventiveocesbinati en afidf el Frandia®iknl etakbiezati cheofnthenvehtitde, a
highly reliaple validation 10 of the .vehicle | ocated_in Kj ceis
achieved%gﬁEﬁefhé?cf?@§?7mﬁQﬁmﬁr?E§§% ”cﬁ&?d?ﬁg Stations sggﬁ gg?kzgg., t he
chargbngistati on of an adjacent (unreserved) parking space, is precluded.
The parki ng space_reservation preferabl I ontai C i NGon-
paraneters th %r?%rs%%c?$}% %%:Fﬁéngbﬁﬁ%liggﬁd %rgggﬁ%?YeQQ%% tﬁ%n

char gi ngtsbatednbpythbeceentahl comphareris Sweintedargi ijepananenee sapdy, for
exanpl e, Loput.{n t 13l (G PG ef o di d heof BSekYALi 9Pa0f the
par ki ng §§§C56§§£?%eéﬁné?ﬁgfq?bféngQEP? - %e rég%uéutef?on1thé og%oard
unit by thet20sr agsogbedcon aandddgt dRasigaslyd ddddda serfeapaFRMAEtSpace

resepyati;gn, ggi‘:kmé%ss &H%)%E‘serfv@%&ghnenp@ﬁ@n@i@g&; hateare specific to the
vehi cl e are correspondingly stored in the onboard unit such that they can
be read out viherpailing lot according to the invention is suitable for
interacting with any type of onboard unit that can be read out
via radio such as, e.g., transponders carried by vehicles, RFID
chips, etc. The radio beacon preferably is a DSRC radio beacon
30 for réading out onboard units of a DSRC (dedicated short-range
communication) road toll system via radio. Due to their limited
communication range, which can be restricted to the region of
the parking lot entrance, DSRC radio beacons provide an in-

creased immunity to interference and a definite allocation and

35 localization of the onboard unit currently being read out.



This feature is particularly advantageous if the user did 25 not reserve a
par ki ng space in advance, but rather directly nmakes an "ad-hoc" parking
space reservation at the entrance, e.g., in order to inmediately utilize a
currently avail abl e parking space with a charging station. Al charging
paranmeters that are specific to the vehicle are stored locally in the 30
onboard unit and therefore are inmmedi e ely avail able to the charging
station. This elimnates the need to query any user data fromrenote

super or di nat e\ GRS, t6. BnotNéA Hafect i nee, isiveeeisuchaguend esoweud-d be

di sadvant ageous, for ace reservatipn d to t act
Chat ¢ hey el 19 Fequrra95Y aPRohHRre far S gpor e he. byl (e
utilizatéonyofh alcreiia U@h&cl@rcmimgingxﬁuauﬂuwsn (6bomeveheryEce rsta-par ki ng
space eqU| dwth a station by neans _of SPLPr o t he
option of! ?nﬂt%ﬂﬂﬁﬁ?&ﬁﬁg gh?h%e%tﬁ%réxﬂﬁmFeFér nDnlﬁér?%g t% char gi ng
process, cd)zﬁpﬂi‘df’lﬁi ﬁstﬂemckaémraomgune@bdmjsuramctierm ¢l ref 3t Adghi cl e
during t ?]é F@rg rocessmcrleora(%%rert %utcrcleggf? ?g aharmid @ daxdmum

t enper at I's makes it prevent” danger ous
over heatcng d:aueesle elgt¢ bymdef e@ugvel@@hbml éhﬁatctaénelrés uer tf @1 thichar gi ng

Processes, rAPIedImentian s cfesery beds 1) aheaber 08t 8kl -herel nafder with

referenc%% ry embodi ment s 1 are Illustrated in the attached
dr awi ngsOCRnlbheldzawcngsof the vehtile, 1ashowsla sehénals cVpeldpetdnt ve

vi ew S‘FULM% dlvaeo olea@gd' oh, at 99t hey Wdd ellse@t;hh@aledcgun@m@mts t hat

are 1 strated 1nt formof a bl ock diagram % 2 shows a
scherratl t;h@opmmwlbfusédjoél FRAGIPAT KF FRYC SPHT 1Y 2She Spdr ki S| D2 Fi g.

1, each Eggsggggldﬁtgfaage¥dﬁﬁx§ﬁpOﬁghQQeEQeHhepbﬂkﬁﬂé|Qﬁac@ﬂdls pre-
Fig. 3 s schematic si vi ew of one of the parking 20 spaces of Fig.

2. ckipgafe 1 shows a parking lot 1 with a plurality of parking spaces

2 for one respeeti \é@k\iﬁbl cdpucd Theepasikidg @maeeSaB:ngaram reanhemsfrom an
adj acent traffic area 4 through a conmon, ntranC(?1 Qr .exa

ent r BhcecBargipg v LR W %h tQaSaF‘FF sBeChi 1%, T e glﬁéﬁr B ggarﬁ%_t
absol ut ehyiapekat itve. cHe gindi \étdaltaJonpa‘J’ykltnge spacesal asepuespeciuaiel y
partitioned or separated from one another

exanpl e, SPREISDT FRREAHHIKINGS Y7 MRy Béar&%ﬁ%’ gugjﬁ%c%qul&ghngg Z?%Zral i
or-like thapsuetager Iegd I@Htg:‘re"éervapliopecf ethopafie rgr cpadei hySOhe h'es+ or m of
fane o A€ wiol TEAratLted P MOPE dotal 1 Threr BRIDH The vehi s 3
t hat 2ose rbbeopaektog &od ducomterzally added to the parking space res—
ervation. For this purpose, charging parameters that are spe-
cific to the vehicle are correspondingly stored in the onboard
unit such that they can be read out via radio.
This feature is particularly advantageous if the user did
25 not reserve a parking space in advance, but rather directly
makes an "ad-hoc" parking space reservation at the entrance,
e.g., in order to immediately utilize a currently available
parking space with a charging station. All charging parameters
that are specific to the vehicle are stored lécally in the
30 onboard unit and therefore are immediately available to the
charging station. This eliminates the need to query any user
data from remote superordinate centers, e.g., via data lines,
since such queries would be disadvantageous for an ad-hoc park-

ing space reservation due to the fact that they usually require

35 a longer period of time.



tionally has one or nore license plates 10 on which its license 35 plate
nunber 11 is printed in an optically readable fashion. - 8 - The vehicles
3 furthernore carry onboard units (OBUs) 12 that can be queried via radio
and consist, for exanple, of onboard units that are used in electronic road
toll systens and respectively have a distinct radio ID 14 (OBU-ID) that can
be read 5 out via radio. The radio I'D74 usually identifies (only) the
onboard unit 12, but nmay also directly correspond to or contain the |license
pl ate nunber 1k oftitheavebhche. a Thenonbaarid doirt $hé2lnayltomsicst of a

separate devices or re ctively form part of. the electro e f the
vehi cl esV&1iakR n“’acPdlf%alrg‘rJrnga SPAd o eﬂé‘éEBﬁd 1H 4y ARGt Cgt%%esogln'zﬂ ance 5

in orderméong ead ook éaééopm&ﬁidéhetmadoptiﬁh1df051mhbt@m¢mmﬁkylnﬁxmmz of
an enterln vehicle radi o. The rad erablyy, hag,a radio
cover age* eﬁaT%r?hﬁPlFs%Pésanlﬁgang e re |§qn§fF?%§eentrance 5. 15It
goes 9 t bialt csla@/raz]gumhmréctmrd:ada otlbemna)]n Jlrﬁatmayofél goe haslel gls/ e HI 119

di stributed radio, unit far,.an.en Lhosgveral Japgsimto

whi ch a 5Bparited %%&n<f?ﬁ%%?\mﬁ gega ?okco é§5 %Mgre% festricted to this

| ane is tespecdtwed ;asasmcgﬁedd T'lfﬂewazdaloe?e:olrﬁnmséahlént926pF%Ye‘?"eafbﬁ‘hg out

the radig 'D 14 v fecably gakeserlace anaetergdanesrmid h the
DSRC st aAdar -@ h cate y %sﬁgfggganéggc%nﬁﬁnlcatlon) wherein the radio

beacon 15raﬁ@@¢tﬂrqﬁQﬁg@®msp§p§e§$ea DSRC radi o beacon and the onboard unit

L2 cppsists ofna DR, CRY Al tacnatiyel vint heokad: oqeommunieatinardd: coul d
al s ake place i n accordance with 25 other “short-range COﬂﬂUﬂl%@élOn

st andar dwishche ference . to WEANPLAF ¥ ePBRRIRRRLS difed RECWOTK LS T AVEY (Wi r el ess

access ippa yehigh&y E‘cﬁ"a{vh%@@e”tlh +BLugt 9Py ) , RFID (radio frequency
identification), NFC (near field conmunication camera unit 17 for

optically r eaBifig } heh oW eh st AR BESTERESE 11T Bﬁeﬁnogn?grﬁﬂﬁe itle 3
i's furthﬁ%?ﬁﬁﬁg”@HG¥GQO§Ether with electrical components that are il-

15 lustrated in the form of a block diagram;

Fig. 2 shows a schematic top view of adjoining parking
spaces of the parking lot of Fig. 1, each equipped with a de-
vice according to the invention; and

Fig. 3 shows a schematic side view of one of the parking

20 spaces of Fig. 2.

Figure 1 shows a parking lot 1 with a plurality of parking
spaces 2 for one respective vehicle 3. The parking spaces 2 can
be reached from an adjacent traffic area 4 through a common en-=
trance 5. For example, the entrance 5 is provided with a barri-

25 er 6, but this barrier is not absolutely imperative. The indi-
vidual parking spaces 2 are respectively partitioned or sepa-
rated from one another by surface markings 7, 7'. For example,
the surface markings 7 may be applied on the ground with paint
or—like the surface markings 7' — projected on the ground in

30 the form of light markings by one or more lighting units 8,
e.g., in the form of light fans 9 as will be discussed in more
detail later.

Each of the vehicles 3 that use the parking lot 1 conven-
tionally has one or more license plates 10 on which its license

35 plate number 11 is printed in an optically readable fashion.



the entrance 5. The radi o beacon 15 and the canera unit 17 of the entrance
5 are connected to a central conputer 18 of the parking lot 1. The radio
beacon 15 signals a radio ID 14 que- ried by the radi o beacon via radio to
the central conputer 18 and the camera unit 17 also signals a vehicle

| i cense plate nunber 11 read by the canera unit to the central conputer 18.
The vehicle license plate nunber 11 +éhd by the canera unit 17 is
preferably converted into an al phanunerical value by 5 neans of optical
char act efnd ecogd 103 (aﬁR)h@mbrsé gcﬂa&ne_,d dribddrel qerittrsal ( Qﬁ@rsputlezr &t |t

goes w t hout sayin | uati on al orlth cuted
on the ce rif ?ékﬁg Vﬁ% r?% h?% cadeE ¥ qﬂé %%rresg%D i'ng Oéﬁggbgégnents
of the cemtaltrcamuiens:8 aneeatsoracansimerdedotld bgstempom@@tsesﬁeQ+ua 10
camera unjt 17

barri er %FY%l%r%@Y%eﬁydﬁ%géggéa?EQQCtE¥ 1qp'%%%”E%9 %gg%e%%n be reij a

act uat the central conputer 18.
The centsoat fzﬁ)arpmtaaliowTheatmdes d datdabase 1y vndemtpaﬁ'ué‘-s i (g lspacere

reservatl ns espect 5 c f a
par ki ng % %‘”5% meIIBag ggge% ? f%cen Iatggﬁﬁébg? %ﬁ gﬂgggjfadlo

| D 14 oftnevehcemeeSpbgsegmwmqu)Iru@flth%ngehp¢bﬁe Pharberoggt Wxdnpl e,
the parkiggmggqgﬁuh%& o \&d 599§e29%9§@b§em?q; 5% dciiRtoyt Rerdap abaser 19 by

t he user vance .g., Via a web interface of the central conputer
the electronic system of the vehicles 3.

10 In addition, a radio beacon 15 is arranged at the entrance
5 in order to read out (arrow 16) the radio ID 14 of the
onboard unit 12 of an entering vehicle 3 via radio. The radio
beacon 15 preferably has a radio coverage area 13 that is re-
stricted to the region of the entrance 5.

15 It goes without saying that the radio beacon 15 may also
have several distributed radio units, e.g., for an entrance 5
with several lanes, to which a separate radio unit with a radio
coverage area restricted to this lane is respectively assigned.

The radio communication 16 for reading out the radio ID 14

20 via radio preferably takes place in accordance with the DSRC
standard (dedicated short-range communication), wherein the ra-
dio beacon 15 accordingly consists of a DSRC radio beacon and
the onboard unit 12 consists of a DSRC OBU. Alternatively, the
radio communication 16 could also take place in accordance with

25 other short-range communication standards such as, e.g., WLAN
(wireless local area network), WAVE (wireless access in a vehi-
cle environment), Bluetooth®, RFID (radio frequency identifica-
tion), NFC (near field communication), etc.

A camera unit 17 for optically reading the license plate

30 number 11 of an entering vehicle 3 is furthermore mounted at
the entrance 5. The radio beacon 15 and the camera unit 17 of
the entrance 5 are connected to a central computer 18 of the
parking lot 1. The radio beacon 15 signals a radio ID 14 dque-

ried by the radio beacon via radio to the central computer 18



2018 or its database 19. When a vehicle 3 enters the parking lot, the
radi o beacon 15 signals the radio ID 14 of the vehicle 3 to the central
com puter 18 and the central conputer determnes the parking space
reservation 20 in the database 19 that is associated with the 25 radio ID
14. If the (optional) canera unit 17 is provided, this camera unit can also
signal the vehicle license plate number -11 read by neans of OCR to the
central conputer 18 and the central conputer can cross-check the vehicle
:ola(r:EP?\g %}lb@t gh@u@ggrglu\tﬂiﬁth 1t278ealﬁdni gigndicensecplialle runfeesestmoradgd i n t he

space reservation ter. a _parkin a i
been val PHER%d florrsPre i GRSl (éﬂ“?]é?:h%nﬁtDtﬂ 4fd %te g %ghl rﬁgﬁﬁlﬁeggs]ezgl Q?Z
num ber 11 optd onathiyl hasibeese sptaesshuhbyrcridsseedrecked, th@hecac@m:atral

conput er 18 actuates the rrier such. t hat |t n rrier

is providett i tie pﬁ*?ﬁagﬁé{cgonﬁﬁ%%rl%troea %BS %EL %ag%ltr cohﬁ;ut :ar

és can ghémﬁyof hepPabknn@hapaceeregemgniiohoﬁo (D@Rﬁ hends exiayfalielde teehicl e
on a dis n 22 at the_entra er, Vi t he

user of th éﬂ?ﬁ ]Z ﬁ?‘f‘%quug E% % gﬁ%ggﬁgers%lygégt ﬁgta(r%u%rbh%r (f)t?%the

| ocat i one®abfatien palddmigrepacey Zal@éoe)remtetedi Pl aynpafRsrR2 RV al so

be arranged at. i he rkin ac e vV
respectl lé? rleéserve§ gar%faﬁg %ﬁe Cé&gﬁdnlﬁ%e?g@ogg?hgﬁgggir(lg{)e%&the
val i dati oanbfahrnd‘r@dwmcéB paekahg%@%@ld%ﬁ@\ﬁé’t P6n coppopplrg of the
alt%&patIVS£ Qh%Q:Q% H%S%%Q& a1d BgtdéffgﬁﬂD&'ﬂﬁﬁQe%@n ad- bper p@rking
space resarvation at the entrance 5. In this case, the radi o heaco
signal s the r&fi® H@I]a&rq@erllseér&?i’ad?%dlbt tGRT e SCeREr AFTEBRPULRY 1 and
the camera upi{ Jf,5ignahg the vehicle license plate nunber 11 read by

means of OCR to the central conputer, wherein the central gcorn:
The central computer 18 'features a database 19 th park-

ing space reservations 20 that respectively contain a number or
15 a location of a parking space 2, as well as a vehicle license

plate'number 11 and a radio ID 14 of a vehicle 3 assigned to

this license plate number. For example, the parking space res-

ervations 20 can be entered into the database 19 by the user in

advance, e.g., via a web interface 21 of the central computer
20 18 or its database 19.

When a vehicle 3 enters the parking lot, the radio beacon
15 signals the radio ID 14 of the vehicle 3 to the central com-
puter 18 and the central computer determines the parking space
reservation 20 in the database 19 that is associated with the

25 radio ID 14. If the (optional) camera unit 17 is provided, this
camera unit can also signal the vehicle license plate number 11
read by means of OCR to the central computer 18 and the central
computer can cross-check the vehicle license plate number 11
with the vehicle license plate number stored in the parking

30 space reservation 20.

After a parking space reservation 20 has been validated
for the signaled radio ID 14 and the vehicle license plate num-
ber 11 optionally has been successfully cross—checked, the cen-
tral computer 18 actuates the barrier 6 such that it opens—if

35 such a barrier is provided in the first place. Furthermore, the



15 puter then determ nes an avail abl e parking space 2 and assigns the radio
I D 14, the vehicle license plate nunber 11 and the nunber of the parking
space 2 to one another in a parking space reservation 20 in the database
19. If the radio ID 14 directly corresponds to or contains the 20 vehicle
| i cense plate nunber 11, a parking space reservation 20 can al ready be
generated based on the radio ID 14 sigbated to the central conputer 18
only; in this case, the (optional) camera unit 17 can be used for
fBoiz- chfﬁkﬂt%gl té}ﬁnpula;f&glsl@l | ¢ censespl At etmwnbnfﬁ)ﬁkﬂﬂg i fyoh oAt eeks érvathieorr adi o

Wi e vehicle i cense, plate nunber .11.in the central ut er
18 that #@&steebldepysaeans BFeo&Rhl$L% s@F §u6§§ﬁﬁ§#tﬁ?n§ﬁi%2safh§9%£hicIe

3to thgerﬁ@zfég%é{ 3, Vel y. I eserametbparKippwprceciz Esoh arkiagrepade 2 i s
equi pped w its own canmera unit 23 that reads the |icense 3 t e nunber
11 of th‘_él%hi’{:?‘éa]paﬂ?(f‘?ﬁ“a}tﬁO[“necc%”ecsepréléﬂgvet%ﬁar%mblenrg Osrpa%lee (g?cpélet?\ltoglri ng

t he Eﬁr kd)flgtks@ﬁ@ﬂkm apadce Cansindebedmboeabsepbay epeneimsdedudyy alme term
"parking" in this context) by means of OCR ,The c it of e
parklngg§%a€é§a§g? sﬁécﬁﬁ%%l§a§¥ﬁH%ISPﬁ%e%e idﬁ% ??%%%sggpfgfé%ﬁuég%?s 11
read 35 byiveanss afheOCRspectheetent st roohmarkindg spaklerei n the OCR al -

Po be encompatsatty The Ferir OO Gandr & an (arparr (Hasdiie batl Tadi o
beacon 15ngi gpats mesadiaridd, 14t twalcentltgirnesipeal ér 2180 ike ppoyt dmfed for
Che?hﬂngtghggggétigemgggEgg "ad-hoc" parking space reservation at the
entrance 5. In this case, the radio beacon 15 signals the radio
ID 14 queried via radio to the central computer 18 and the cam-
era unit 17 signals the vehicle license plate number 11 read by
means of OCR to the central computer, wherein the central com-
15 puter then determines an available parking space 2 and assigns
the radio ID 14, the vehicle license plate number 11 and the
number of the parking space 2 to one another in a parking space
reservation 20 in the database 19.
If the radio ID 14 directly corresponds to or contains the
20 vehicle license plate number 11, a parking space reservation 20
can already be generated based on the radio ID 14 signaled to
the central computer 18 only; in this case, the (optiocnal) cam-
era unit 17 can be used for cross-checking the vehicle license
plate number 11 indicated in the radio ID 14 with the vehicle
25 license plate number 11 in the central computer 18 that was
read by means of OCR.

The user subsequently drives the vehicle 3 to the respec-
tively reserved parking space 2. Each parking space 2 1is
equipped with its own camera unit 23 that reads the license

30 plate number 11 of the vehicle parking in the respective park-
ing space (or entering the parking space, which is considered
to also be encompassed by the term "parking" in this context)
by means of OCR. The camera units 23 of the parking spaces 2

respectively signal the vehicle license plate numbers 11 read

35 Dby means of OCR to the central computer 18, wherein the OCR al-



5 unit 23 of the parking space 2 indicated in the parking space reservation
20 together with this radio ID 14 subsequently also signals the vehicle

| icense plate nunber 11 indicated in this parking space reservation
20-preferably within a predeternmned period of tinme. If this is the case,
the respective car is 10 properly parked and the parking fees can also be
correspondi ngly cal cul ated, e.g., by the-central conputer 18. If this is
not the case, the vehicle 3 obviously has reached an incorrect parking

Sp?_Ce 2| ﬁ@g'imss Ht%ptadl!SSD a:tel lsasiutlaggad thy thateedt cahpeospul ®rs ke
optional [y, correspondi ng al arms, warning nessag-. 15 es, or warnj
announcefent$ %%ﬁDBé’ﬁﬁtSBFOWP?ﬁS?% ﬂggkéﬁgmbrog%sﬁﬁg§58 ot %fgg%ntion
panel s 24 of AhepaHd nGadsRAeRSc3n 15 sighbesreadadio 16D0f4 t hehe ackiro- | D 14

via radio by ne f the radio b 5 f i e :
of an enF%‘?‘{nﬁO’&g‘%% &%?ls{/\/?ﬁ%%rﬁ%%‘%%it%ﬁrc% %% OrewﬁgéHéPs%%gie%gé%acatu on

_ P s "' mune er- 20
Fncei5_ andnlhe2§§5€fcaﬁerpaumh§ 2Baocé thénpackied spaties Rarkswy espaga eci se
ocal i zati on and. valj dation. of the parked vehi ) units
23 may fﬁ??ﬁ%X?ﬁﬁ%?téQtE&%?tPSF &h %k?%bstﬂﬁﬁ%%ﬁﬁgé% 5§P§$ﬁ3g§§%??¥§%9or
park|nglst@melmftm@evvhhtbéeSiGe@EbileMQ pantké ngl spaeescPtgch ithathithey
optica nitor_and ev he, St Kings: £, 57, i to
Fgs. 2 BAGRS S TRE | R ST et Ry ERSE o preifEer A )
especi al pyrabdveft heireanelf ohis 23. tlite casss, atheghtesiastdval 6ivg ohe of

t he undar | f r.ki.n i id HeS L ihd-th
caséR?o P{g??ﬁ}iﬁg%nﬁﬁﬁ% arfég,gf%QgﬁSaﬁﬁéﬁf%ﬂ%ﬁgfti6§rf?§§F9gF§%eﬁ%Btolfhe
surface &f thkcphbrtichg 9-6t-,10yThEe| FERETE A IRE P Sgedér 4Péd by TRk

lighting Hpit.8e 8 ¢hd" vBnIc1BY 2 bl anBhty | 8AR Qlea@hleiighin emhtbipgedi ode
where a slit aperture or cylindrical |ens,” 35 respectively, is connected
downst r earrkhes eppacs Lancbhéhgenépct is at least logged by the central

computer 18; optionally, corresponding alarms, warning messag-
15 es, or warning announcements can be output with loudspeakers or
displayed on information panels 24 of the parking spaces 2.

The readout 16 of the radio ID 14 via radio by means of
the radio beacon 15 therefore ensures identification of an en-
tering vehicle 3, which [identification] is immune to interfer-

20 ence, and the OCR camera units 23 of the parking spaces 2 en-
sure a precise localization and validation of the parked vehi-
cle 3.

The camera units 23 may furthermore be used for checking

the correct parking position or parking state of the vehicles 3
25 in the parking spaces 2 in that they optically monitor and
evaluate the surface markings 7, 7'.

According to Figs. 2 and 3 a lighting unit 8, 8', 8" 1is
mounted on a parking space 2, especially above the camera unit
23. It casts a light fan 9 along one of the boundaries of the

30 parking space 2 to which it is assigned, in this case to its
lateral boundaries, in an approximately vertical plane onto the
surface of the parking lot 1. The light fan 9 can be generated
by the lighting unit 8, 8', 8" e.g. by a filament lamp or a
light emitting diode where a slit aperture or cylindrical lens,

35 respectively, 1s connected downstream thereof or can be gener-



- 12 - ated by a laser scanner. Depending on the wavel ength used, the
lighting unit 8, 8, 8" projects a visible or invisible surface marking 7'
onto the boundary of the parking space 2. Additionally to the projected
surface marking 7' a surface marking 7 5 can, if desired, be applied onto

the surface of the parking lot 1 with paint. Every opaque object in
the light fan 9, e.g. a vehicle 3 parked-therein, |leads to an interruption
of the Iight fan 9 and thereby to an - at |east partial - shadow ng or
interrupii@n, bylls rmtddéﬁirbé,r ofbele@dsuyf anethar kamglar&gtrﬂ'mschei,edihsuch an
i nt erruptl on or shadovm n the surface marki

lies apphbdtdrEY it O h pI ﬁnepﬁ?j??ﬁes 15 g‘ﬁtSlfbg% thas g% ﬁq‘t‘aas such an

openi Ng Aagk Eh@ ANhrle heran bafunelatrgt odn thbh@'arknngespads 2 heAddIHgleJrof t he

surface marking 7. in e.g.. o 15 _border area its in L whi | e
at the s%l%JeYtF%etf‘F lpéc?égﬁgeahéuﬂ%ﬁ?af“aﬁﬁce se plaatseu Q:Ofg[%%(g_ h| cle 3
par ked opath hei patddingdspaeeagpeigd omtd hehotsherfalper dér theepavfing sladpeni ng
angl e a. If, akﬁpllcatble the canera unit 23 could also be tilted for this
pur pose, T s& thdt®its i mage recording depicts 20 the horizontal sloped. To
be abl e to re&xoerni/ tdfrmqumgéncﬁcta irehited el idhderfed fate urtbefetiriield, the

camer a u%'t R eéelg{e 8L3A] Y00 APRECK (LAY dihepbel dhhe O uiskal

li cense prate’ 1 hel g etween 10 and 120 cm Ereferabl
bet ween 2Beaeidy 500 cAn 25Rh tlhéspr esahtadi sclsbédPélP%eC’fob@ PREURNIY a" of

the lc(flmaigs DLE: npfow Isgs hatd Lheherlgont al rgsquebtt a§uémear\/eirﬁ4 cal
en r

ext so co ised wmthin. The opening angl e a can define
cone- shapedreptieh apyl shadewing 9F eFle ofUBptFeafe T e f ecolef n@a’&ﬂ"’h

caneras QBRF”2§ [ect a%‘ﬁ@:!ldal@%z Sectin@n p3AnkSopi Ehyr edgise fhato thed
opening angle a usually defines a pyra- md-shaped fjield of . viewwth a

rect anguhaf baséeabh wHeBeaBpeRePhBICARBIE AnPrPd28UFed” PRIERFETtAEe the
vertical gpd horizehrad alnexin@rts oef thBesopentagnangng a'can di§f esndrom

eaChlgthggrder area of its opening angle «, while at the same time it
records the frontal license plate 10 of the vehicle 3 parked on
the parking space 2 e.g. in the other border area of its open-
ing angle o. If applicable, the camera unit 23 could also be
tilted for this pﬁrpose, so that its image recording depicts
20 the horizontal sloped. To be able to record the image of a ve-
hicle license plate number 10 well, the camera unit 23 lies
preferably on approximately the height of a usual license plate
10, i.e. at a height between 10 and 120 cm, preferably between
25 and 50 cm. '
25 In the present disclosure the “opening angle o“ of the
camera unit 23 comprises both the horizontal as well as the
vertical extent is also comprised within. The opening angle «
can define a cone-shaped solid angle; in the field of optical
image recording with cameras often a rectangular image section
30 is pictured so that the opening angle « usually defines a pyra-
mid-shaped field of view with a rectangular base, in whose apex
the camera unit 23 lies. In this case the vertical and horizon-
tal extents of the opening angle o can differ from each other,
even though this is not compulsory. In any case, the opening

35 angle o is given by the focal width of the camera optics of the



" even though this is not conpulsory. In any case, the opening 35 angle a is

given by the focal width of the canera optics of the - 13 - canmera unit
23; the choice of the focal width suitable for this purpose is known to the
person skilled in the art of camera technology. If the canera unit 23 - if

applicable together with the 5 central conputer 18 - detects a shadow ng or
“interruption, respectively of the surface marking 7' by a vehicle 3 parking
thereon, this can be | ogged or reported, respectively. Such a report can
conpri secaieptirgal 2andiae anoustief sitgnalocatl thdtpaskingbbpater Xhis g. on

an information panel 24 or via speak- 10 ers, so.th the driver of the
vehi cl e REPTHany? %H8WBO§Pt itg‘ﬁ (ﬁel?seoé'be%}fli@eq@ Be ! BRrariorca

the“6Fi éntation Bt Hi s/ her
vehi cl e Segihdheyypar ki ng space 2. The report can be sent fromthe canera

unit 23 tot central conpute , _Whi [ Iy st Ukn C Lkt he parkidg
space 2 as ogjiftjpﬁee(j ah ?r?fuﬁﬁél %gabl el,fcrs]aa#r#c]ﬁc%r}f aenac{b correct 15 parking on
t he Basi sewtrd hecd@GRitrezad dvehiddtedtiscenséapbategnanbentgapruption, Ag-evi dent

fromFig, 2. for. a parking | W | ural ity of, parking égggggl one
devi ce e%%%¢WY%lya (ggrrgbg tjsﬁl:}%a% é&ﬁ%kgnlei %tiél% ani't 8, 8, 8" suf fglzces to
delinit twerewighthP9 bourbaglpaskd ngr spaeestodf r spsreehl wiltyer Such a Fjgs,
2 and 3 hatthe Ligbting Wik 81 &na/8r l-eommuntediasahi ghting unit 8
approxin%?%%%éd?%%c???bagove theehéﬁera 6hitr2§;oas ﬁi h#?ns,unit 8

appr oxi npeekyngespacs df aie par kimdrdeasetiep Baneighfifg Uhd tSBR2%t the

end Of the, 25, papkiNg, |$HAGE: A ORNOSIHL JePilhe caneraaHpLttRS Pssatich
di ff'erent position above the boundary of the parking slgace 2 prefﬁ?r ably
u

above t hercamePacthlel 3 thThetd S0&r taP8o He R/ T mBFetFighti 1§ Uit s 8,

8", 8"_f85r§§§@ HHK N0 SPRCReBorvhish B¢ | sdH 0] oG tthei Eahkghtung: f20s 9
appr oxi matelg in the sane verti- 30 cal plane as surface r ki n%sk.Y' and
each wor kowkbf 8FFFER EnEOTRIVE Tendn a8/ 6P &HED ﬁani“aEE{Tﬁ";ea% rring

al ternat gbycti pedsi r@c%uggeas kan,t @ rdisbber eabl at esthenidm oam ohecanosdier . One
or nore parking spaces

L Ng may furthernole%}gof e%peq.vjth charging stations
25 (YDowBRTEERYi Ve StatidHS PIf 6PCePER- 3R 119 S “¢fargtny ?ﬁe par ki ng
vehi cl espdrvia.a chargi ng cabl e _

As evident from Fig. 2, for a parking lof 1 with a plural-
ity of parking spaces 2 one device each with a camera unit 23
and a lighting unit 8, 8', 8" suffices to delimit two neigh-

20 bouring parking spaces 2 from each other.

Figs. 2 and 3 show that the lighting unit 8, 8', 8" is
mounted as lighting unit 8 approximately directly above the
camera unit 23; as lighting unit 8' approximately central of
the parking space; or as lighting unit 8" at the end of the

25 parking space 2 opposite to the camera unit 23 or at a differ-
ent position above the boundary of the parking space 2, prefer-
ably above the camera unit 23. There can also be two or more
lighting units 8, 8', 8" for each parking space Z, which all
project their lighting fans 9 approximately in the same verti-

30 cal plane as surface markings 7' and each work with different
wavelengths and/or are individually and alternately timed in
succession to differentiate them from one another.

One or more parking spaces 2 may furthermore be equipped
with charging stations 25 ("power service stations") for elec-

35 trically charging the parking vehicles 3 via a charging cable



- 14 - 26. In this case, the central conputer 18 nay be progranmed for

rel easing the charging station 25 in order to charge the vehicle 3 after a
successful radio ID and OCR.| ocalization and validation of the vehicle 3 in
the parking space 2, i.e., if the 5 radio ID 14, the vehicle license plate
nunber 11 and the parking space nunber are assigned to one another in the
par ki ng space reservation 20. -For this purpose, the radi o beacon 15
may al so read chargi ng paraneters that are specific to the vehicle such as

the 10 char gi NG W @Rk, the @@@tg&ng:@tparmt amsi mraiycse et g rarfmeyin fidre
onboard unit 12 via radio and si nal Egse char r amet etrset t.he

central tohgaiEs 18e whiscwing -FG hiPPa mlPSOE% g%r% et hl_

correspoagi ng éﬁEHﬂﬁaﬂ&u%Eé%E66125ad£%tfﬂr&ﬂd\udRyiochaﬁgaﬂgo@aamdmnawﬂs t hat
are specific to the vehicle may al so_ 15 be fed |nto t dat aba e.g.,
via the WEBLioR e?f atle® 2MCNEHF atidBl ©8° e parki #y sp?t%e reser\s;lgﬁi Htgnns 20.

If the usgaial ready, isha \re&gucslleerlad:e@lsst oieteohurber pat kimg the  Pate data
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when t helTBUSRASS| S8TEE t & Tthe Tist nedg N °§?kgﬁgg§%gcé§ gﬁ&ft% chargi ng

statlonss§5ceth5érﬂnﬁmmnuamts 23 a55|gned to the parking spaces 2 can al so

be used for npni toring, (e charglng, procsss.af (de.yeh cherdaapaidicul arly

for detectlng @é? ea I'reées I'S purposeé, the canera units 23
nmay opticabl pademectrsetpaf @nﬁmﬂﬁqqﬂﬁ%n of eke Zghééégl§échgﬁﬁ MSre) or

addi onahl %?éf?n%g%?o*ﬁ perml 1*%?1?@1 ;g,{] cth%%aewegtyggl cbec3, i fr&fidghie t O

trig |nned| of f the charglng station 25 when a
WBX|nun1behperatumet|32eWﬁeawqurﬁﬁduﬁRQRﬂﬁnﬂhqsﬁaﬁéarglng parghetehventi on

s not igiiggd Lo Lhe Iddnsideal o ephodh 3, Mk diuksencanpasacsa skt

varlatlons nodi ns which fall within the scope_of the aggended
clai ms. etetb ?Octéﬁn§0r£esmkﬂ¢kﬁgf?ﬂaqﬁﬁﬂ%(ﬁﬁ%ﬂjo& gar kg espats’

vehicle, ,.h thg p8r GRDBL A UPL L assk 0BeEc1 01 d heo perki hghspBeemandawant ed 5
t her eon to r picture of a frontal |icense plate of the vehlgg
% space

- char &gt ebﬁzefdidbwféol |fd”kﬁ drfahfise (& 99" )VHsstiynet®? o Phe parki

and added to the parking space reservations 20. If the user al-
ready is a registered customer of the parking lot, the data may
have already been stored in the database 19 of the central com-
puter 18 when the OBU was issued to the user.

20 In parking spaces 2 with charging stations 25, the camera
units 23 assigned to the parking spaces 2 can also be used for
monitoring the charging process of the vehicle 3, particularly
for detecting overheating or fires. For this purpose, the cam-
era units 23 may optically detect, e.g., a development of ex-

25 cessive light (fire) or additionally record a thermal image of
the parked vehicle 3 in order to trigger an alarm and/or imme-
diately shut off the charging station 25 when a maximum temper-

. ature is exceeded in the thermal image.
The invention is not limited to the illustrated embodi-

30 ments but encompasses all variations and modifications which

fall within the scope of the appended claims.



(2) and rmounted thereon for projecting a light fan (9) lying in an
approxi mately vertical plane along a boundary of the parking 1lOspace (2) as
a surface marking (7'), wherein the canmera unit (23) lies
approximately in the plane of the Iight fan (9) and has an opening angle
(a) which covers both the surface marking (7, 7') and the |license plate.

2. Device according to claiml1, charagberized in that 15the light fan (9)
projected by the lighting unit (8, 8, 8") is in the visible wavel ength
range. _ 3. Device according toctaahsn 1 or 2, characterized in that the
canera unit (23) is mounted at a hei ght between 10 and 120 cm preferably
between 25 and 50 cm 204. Device according to one of the clains 1 to 3,
charac- terized inpehatet Berl nght tdwginmid f2Bkidlg, s@arei Sonvantad @sove t he

Ca 2 LY d 2 caner it S RO Db 0s Shallo ) WA
25 g;yﬁrﬁﬁéfiéﬂ3f?ﬁez@$?iszry?®em?<ldﬁk@rﬁnmmtm&Iliﬂﬁnﬁﬁ[ﬁkﬁﬁﬁ(qinthe
each parKg%bc%%aé%“?ffgﬁgﬁﬁﬁheéﬁ?ppggrm;?ﬁ ZpggS?cézéczg:dyﬁglfgegngsé% t he
cl aikimrs] 1 tocgz 1(/\@1teiing eaclt 3(@3t,| isght 8f'an aEg) gderi bt shewba REIhbBRAFRy
g?rpargizg?s%%%éé%nggé t%%%%?ﬁg?ggé%éo'%f%ﬁﬁ%éﬁﬁgggggﬁkgh(2652%?%€|ﬂ£alIty
accor di ngnt apptakimd;elforershiceleplehat ahenve 4 ikewsaryl afes§he 1037
CII%{§ad§BLSe (2) as a surface marking (7'),
wherein the camera unit (23) lies approximately in the
plane of the light fan (9) and has an opening angle () which
covers both the surface marking (7, 7') and the license plate.
2. Device according to claim 1, characterized in that
15 the light fan (9) projected by the lighting unit (8, 87, 8") is
in the visible wavelength range.
3. Device according to claim 1 or 2, characterized in
that the camera unit (23) is mounted at a height between 10 and
120 cm, preferably between 25 and 50 cm.
20 4. Device according to one of the claims 1 to 3, charac-
terized in that the lighting unit (8, 8', 8") is mounted above
the camera unit (23).
5. Device according to one of the claims 1 to 4, charéc—
terized in that the camera unit (23) is configured to OCR-read
25 a vehicle license plate number (11) from the license plate
(10) .
6. Parking lot with a plurality of parking spaces (2)
for vehicles (3), each parking space (2) being equipped with a
device according to one of the claims 1 to 5, wherein each
30 light fan (9) delimits two neighboring parking spaces (2) from
each other.
7. Parking lot with a plurality of parking spaces, each
parking space being equipped with a device according to claim

5, for vehicles that have license plates (10) with OCR-readable



- 16 - Ilcense pl ate nunbers and onboard units mnth radio I Ds that can be

read out' via radio, characterized by a central conputer (18) for
storing parking space reservations (20) each conprising a parking space
(2), alicense plate 5 nunber (11) and an assigned radio ID (14), a

radi o beacon (15) common to the parking spaces (2) that is positioned at an
entrance (5) of the parking lot (1)-ahé serves for reading out (16) the
radio ID (14) of an entering vehicle (3) via radio and correspondingly
S'gna||nglééﬁ%é7¥ﬂdielghﬁbéié)ah@ bheo oenturdlt scompht end{d8)Ds arftat can for

every parking space e d device tp.signal the OCR-read |icense

pl at e ndﬁ%eﬁe?QEﬂuHﬁV 6éaﬁ8rea%§5afﬁﬁ$ﬁ§l Nereon to a central conputer
§18) whgrelFidﬁhuaantbahfageﬁuKE$ ) (A8 sﬁbnxmdﬂpgmkedgtap@heckeﬁﬁrwmether
or aradjo ignal e to the ce ut h the, ] nse

pl ate nuhberts (& é. £ TEHPE HEF BP0 i 7 A T%f%ﬁpgarg hggspggghgégéfggflon
(20) 9s ﬁ&ﬂ&ﬁqugmllmnﬁlgmabedlbyeﬁh3a®amﬁﬂa urit, (23) of this parking space

(2), and to Iog%kgg%%pces in @?lch hst tgghggpgig 5§pa§§§ ;g king | ot

according to T G acteli 76 cane a unit t oget her
with thelsepbsatlcoﬂ@uaera@18¥ﬁd@m@@tsfﬁndofogbeapéékéﬂgndoéf ﬂHe Aift f ace

marking (7, 70) by @egggh(glg £3), %wr kihag LRELEGD (14) of an efeePBHKI NG
| ot according to clalm § aracterized 25 in that an additiona

canera umehuélle?) 8br vOCRredadi Agdt ke TkPeRABSi I Bf S Hifemq 14)e ofadkiP
ent e/ n91¥ m&” led %@%%&lrg&alcbfaguw@ tigensepl ate nunber (11) to the

central ut er IS nmount ed he entrance , and in that the
central conpu@@ﬁ %Wﬁﬁy|R§f$apﬁhépa€6nf?buﬁ%ﬁpt%?%ﬂu%?ﬁ*@ﬁeFﬁeFlﬁnﬁ}dHE?ed

radio 305-kD {14) 1§egn§ev§hla%e ddr@RRse pljat &f nunbahicht) & )gnphediby the
addi ti onal canmera unit are a55|gned to one another in a parking space

reservattbﬁr€Q@)tOzﬂquﬂiﬂadgCPW§P5ﬁéeé $h/ which this is not the case.
10. Parking | @te ACGOr hd0ctHr PMe Odmplie€l @i st eoRfiPhraharactiestzed in

thatlg dkﬁnggrp%ggla(%%%l%P%&{olle byéggaed tx}7the central computer
the vehicle license plate number (11) assigned thereto in a
stored parking space reservation (20) is subsequently signaled
by the camera unit (23) of this parking space (2), and to log
instances in which this is not the case.
20 8. Parking lot according to claim 7, characterized in
that the camera unit (23) together with the central computer
(18) detects and logs a covering of the surface marking (7, 7")
by a vehicle (3) parking thereon.
9. Parking lot according to claim 7 or 8, characterized
25 in that an additional camera unit (17) for OCR-reading the 1li-
cense plate number (11) of an entering vehicle (3) and signal-
ing the license plate number (11) to the central computer (18)
is mounted at the entrance (5), and in that the central comput-
er (18) is further configured to check whether a signaled radio
30 ID (14) and a vehicle license plate number (11) signaled by the
additional camera unit (17) are assigned to one another in a
parking space reservation (20), and to log instances in which
this is not the case.

10. Parking lot according to one of the claims 7 to 9,

35 characterized in that a display panel (22) controlled by the



central conputer (18) is mounted at the entrance (5), and in that the
central conputer (18) is configured to display the parking space (2) that
is assigned to a radio ID (14) signaled to the central conputer (18) in a
parking space reservation 5(20) on the display panel (22). 11.
Parking | ot according to one of the claims 7 to 10, characterized in that
the radi o beacon (15) is a DSRC radrolbeacon for reading out (16) onboard
units (12) of a DSRC road toll systemvia radio. 1012. Parking | ot '
accor di ngeﬁ@r@nec@ﬁpam ctm nBid houdfed char abterinzednca tﬁat, @tndl gast one

par ki ng space IS equipped with el ect hi cl h
(25) conthdf| &ge bfetnﬁégge Orn}ﬂut(%rrp@t%ér %%8? RS velrljé%%efcﬁeq{:le Stt%%)érrgzter

(%8) is g‘;fﬂ;&h@g hwl d g(]tﬂ )edtHaa unrl (a(slsu;hedcluar@ ngd’soawoml4)1551(<2f5§l€fd)r

char gi ng e vehicle ter s ycces f checki C i - | at e
number sFgnal&d 4% ca(??g’ra uni éé Pof t |I[s]&p§hk| nagégspg%é %% P

13. Parking) |ot wocatidiplgyt packai 0242, characterized in that the parking
space reservﬁ%iOn#%u%ﬁgé?&o%aggc %d%h 9:3PRGE %Otﬁﬁg Santai ns «har@i ng

parameters t fic to hi'cl 6 and transmtited to the charglng
station (:B5£[admye:tnhzeactenmrahatompat gradit8)beacon (194, iPaekiMR]d ofa&kor di ng

to clai 13 h t
Medeof éf?cgg szrgcgr&ﬁlt k‘?é)( tlcg&)?oafaeﬂi cherspecid) G ehargimg pasaneters

are read ?romt 2 uni by the radio beacon (15) and added
to the paoklngystp%meﬂraesr@ld\l@tl on (20). 15. Parking lot according to

one P(g the clpj s E;Ia%ktl?n 14L’otc%’c%cird@h'gz%@ R¥el Bt hate tdie iGayrer acainit, (23)
of said parKki ng space f al so records a thermal i1nmage of the V?t’ll cle (3)

dur- 30 Fhgreahecciredi g ptbakssatn Gaddr £t rPYHE AN SB25Em i'F) a haxi mum
te”peratgﬁﬁibﬁegx%gggeQn electric vehicle charging station (25) con- '

trolled by the central computer (18), wherein the central com-
puter (18) is further configured to unlock the charging station
15 (25) for charging the vehicle after successfully checking the
vehicle license plate number signaled by the camera unit (23)
of this parking space (2).
13. Parking lot according to claim 12, characterized in
that the parking space reservation (20) for said parking space
20 (2) contains charging parameters that are specific to the vehi-
cle and transmitted to the charging station (25) by the central
computer (18).
14. Parking lot according to claim 13, characterized in
that the vehicle-specific charging parameters are read from the
25 onboard unit (12) by the radio beacon (15) and added to the
parking space reservation (20). § ,
15. Parking lot according to one of the claims 12 to 14,
characterized by in that the camera unit (23) of said parking
space (2) also records a thermal image of the vehicle (3) dur-
30 ing the charging process in order to trigger an alarm if a max-

imum temperature is exceeded.



