PAY PARKI NG SYSTEM AND METH OD Cross-Reference to Rel ated Applications 5
This application clainms priority fromUnited states provisional patent
application No. 60/711,690 filed August 29, 2005 which is pending.
Technical Field 10 The present invention relates to pay parking systens
and, nore particularly, parking systens utilizing apparatus which detect
the presence or absence of a vehicle, 15 Background Art Prior parking
neters are known which increase revenues by detecting the presence or
absence of a vehicle. U SAPFHARKNNG4YSAEN ANWMIERIOsued to POV

I ncorporated in 1989, describes an electronic parking neter systemthat
resets the 20 timng circuit to zero when a vehicle is no | onger detected
in the assocCmseBefstnkd ndRelapbbplic¥SpOM | ncor por at ed parking meter is
pl aced in an operational node when a coin is deposited. Wen placed in the
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sonar range ﬂmhdéwnékbé@@ébé%)%@@ﬁégm%gg§0ﬂ§816£Fﬁ§5@§br control | er when
the 25 vehicle is no longer in the associated parking space, and the

m croprocessor controller resets the tinmer. Wile the POM I ncorporat ed
parking neter assists in maximzing parking neter revenues, it does not
cat ch par ki ngedisicalFigiilo] ati ons. In order to catch 30 parking neter
viol ati ops, parking neter attendants and parking by-|aw enforcenent

officers patrol the St’lrh%f‘plile%ent-{z){\%hﬁﬁtw (cs 9O PRATALLY LYk ey anfior cement

officers are char respons i ng
neters, so epfrbedehentkig QY%‘%%‘HHV m&t‘lpﬁ‘éét‘g W[F‘ﬁfig ﬁgg}i’) ‘r’r‘qic\l/mvacsme% pr%{éés(sed in

t he present bfwenio's United States Patent no. 5 777,951. That patent

di scl oses a parking neter systemin which a canera 35 is used to record and
store the inmage of the license plate of a parking violator. A

m cr ocont? ol Bagkerawnd Mt es a timer for a prepaid parking interval upon
receiving a signal that a payment has been accepted. Vehi.el.e detection
means is coupled with §fe aﬁ&&%ﬂ&&@%&@ho&ﬁ&m&%ﬁmﬂékeﬁﬁkﬂgsbhemanﬁ@ence or

absence of a vehicle int Ssocl at i
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pl ate upon hheqmeMMohe9ﬁEUemhhmmnmEan@nspghagmmﬁgSF%@ﬂHéﬂH¥%¥ ¥Sr ocessor
the pr esﬁ?(ﬁlceugqugt Auit 1o zero when a vehicle is no fonger detected in the associated parking

space. The POM Incorporated parking meter is placed in an operational mode when a

coin is deposited. When placed in the operational mode, a sonar range finder is turned

on which detects the presence or absence of a vehicle in the associated parking space.

The sonar range finder provides a signal to a microprocessor controller when the
25 vehicle is no longer in the associated parking space, and the microprocessor controller

resets the timer.

While the POM Incorporated parking meter assists in maximizing
parking meter revenues, it does not cateh parking meter violations. In order to catch
30  parking meter violations, parking meter attendants and parking by-law enforcement
officers patro] the streets. Typically, comparatively few enforcement officers are
charged with responsibility for a huge number of parking meters, so enforcement is
random, at best. This problem was addressed in the present inventor’s United States
Patent no. 5,777,951, That patent discloses a parking meter systenl in which a camera
35 s used to record and store the image of the license plate of a parking violator. A
microcontroller initiates a timer for a prepaid parking interval upon receiving a signal
that a payment has been accepted. Vehicle detection means is coupled with the
microconiroiler for defecting the presence or absence of a vehicle in the associated

parking space. The micropro-



vehicle in the associated parking space after the tinmer has signalled to
the m cropro- cessor the expiration of the prepaid parking interval. 5 An
enhanced parking nmeter systemis disclosed in the present inventor's

I nternational application no. PCT/CA99/00896, published April 5, 2001
under no. WD 01/24127, which is also incorporated herein by reference. The
| icense plate of a vehicle is provided with an electronic tag such as an
RFI D which 10 transmts the vehicle's unique identification nunber upon
recei pt of an external interrogation signal. The parking meter has a neter
head carrying a payment mechanism tidre di splay wi ndow, a vehicle
detector, a mcrocontroller, a commu- nications nodem and an interrogator
whi ch sends an interrogation mcrowave signal directed at the parking
space, and re@eioy&utidiee digiyl camerg e didfe @ dnggeat! the whiclhkceng: plaicemse pl at e,
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mi crocont ol | er causes the interrogator to send an interrogation signal

directed at the parking r t he ct ed coded si gnal
fromlicense plate, The reﬂ%&l%ecl ?ﬂgigig%%%r&és Bdéy dl?fﬂ%l% Hb'% “iPeritti fi cation
nunmber is corFRHEH E@f’rﬂ’t‘ilopﬂeapﬁi“@ﬁ@w%tE‘%T4Ceﬁf99f(l§)l89@,tmubh@@daﬁlmw 6r2¢01 call is
initiated thnadghoa VeOOMAIZA viad1Sis RO &fbo méd'héigmn@rrléﬁ,%c,@ufm@“ ties as
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provi ded ! pésﬁnﬁ%%hﬁgeh1%19§ﬂléwmr1@ﬁ%t19@hiu@b@ upen exstipt of & waoerpiled with a
ni crocont r ol lieerrbgiioneipear i phikeng PEESRRGENQEr l@!ﬁ&@ﬁ&?ﬁn hpaynighicle in the

associ ated p stem.ha of nonitoring
units com’run?lﬁzeg &%ﬂ?%ﬁidlay@ &'n}dgxuén %h@ggetﬁ%&q}éﬁtrﬁﬁ&c%‘yﬂéﬁta BREGI n,

credit card éifcaﬁ‘%ﬁsﬁmqeﬁh g an Wfqgﬁ@f &bich sotdsiangntatrbgatign aricrowaven- t ai ni ng
the system i signedieedd aBfe Brkm@rsbﬁﬁe BRsRbdiPdsl 1RO re@fecBd @(YM&HQ ndihgsg ygnd ot her

descri pt Fon tnci PER" VeBBeL ald RERRIGAR R ﬁEr?ti‘&am@aﬁ%%vt G i,
wherein: F G.COQEmi”§F aThreepepuaioniof heviagving metgr ininitioicddly asteheét pydling inar ki ng
system the associated parking space and its presence being detected by the vehicle detector.

Upon occurrence of a parking violation, the microcontroller causes the interrogator

to send an interrogation signal directed at the parking space, and receives the

20 reflected coded signal from license plate. The reply signal is decoded and the

identification number is communicated to the microcontroller for storage and/or a

call is initiated through a communications modem notifying parking authorities as to

a parking violation and providing the vehicle identification number.

25  Disclosure of Invention

According fo the present invention there is provided a pay parking
system where a vehicle detector is coupled with a microcontroller for detecting the
presence or absence of a vehicle in the associated parking space, which system has a

30 plurality of monitoring units communicating with a single unit for accepting
payment by coin, credit card or both. In this way the cost of installing and main-
taining the system is reduced.

35



havi ng a single paynent station and nmultiple units which detect the
presence or absence of vehicles; FIG 2 is a detail perspective view of
the paynment unit and stall unit 10 used with the systemshown in Fig. 1;
FIG 3 is a perspective view of a parking garage system having a single
paynent station and nultiple stall units which detect the presence or
absence of vehicles; FIG 4 is a perspective view of a second enbodi nent
of a municipal 15 street parking neter system or parking garage system
havi ng a single paynent station and nultiple units which detect the
presence or absence of vehicles; FIG35 is a perspective view of an
enbodi nent of the nunicipal street pay parking system having a single

payment station and nultiple units which detect the presence or absence of
vehi cl es andm&&mﬂg%md wirel ess 20 cameras; FIG 6 is a
perspective view of a parking garage system having a single paynent
station and nultiple s i.Ls ich tect the esence or absence of a
vehi cl e and indivi dual %?éﬁé a‘grwbéf%%l’ ﬁ%li”é’?g @edﬁvﬁﬁv%?ﬁh’e@)m‘? MAge 2PRsEEpect i ve
view of a sed@RutheApHTinEARsCrftion imwhiad ipterence 5 madece thepmyenpiad Kiavg syst em or

par ki ng gér agesswhéreim havi ng a single paynent station and nmultiple units
whi ch detect the prese 19k abrsen e of v%hi cl es atnd i ndi vidual in-ground
wirel ess caneras; FIG 8 i's® &PpePEpeet itV i BRIUPa sHET DAY PRIEHE HSEBI ess
canmera; and Dl a gingle paymenswiatiomand miltipktunits vhichtdeecntat hoderat ot he

i nvention. 3@bsBeztorMaliees) For Carrying Qut the Invention Referring to FIG

1, i ci pal st t 1 . b 12 and.a pluralijt of marked parkin
spaces 14" each with o0 ait drlah PeRNerrs Rl sie LN S red

with a uf@ quiese et the pystenssholnds Fig.dunber or al phanumeric. An exanpl e of
such as in-ground sensuG. B$s & PasfRRNReROPa pIAMY ACid ez B I S - 4-
which is a V‘éiﬁ%gﬁf e §el f.-corat ai ﬁeld agn-ﬂro%??g ttraf I ¢”noni tor v_ym_ch .
transmits a " T resdt SPUNLIY BYHPIG Stal dofte hish dgteGiethe eresencags abseateed wi t h
each parki ngefsyshiséesi4 is either a pole unit 18 or payment unit 20, shown
in further detail in M@ 4% ApdsRetivadgse of REEERELAYbditient of a municipal
15  street parking meter system or parking garage system having a single payment
station and multiple units which detect the presence or absence of vehicles;
FIG. 5 is a perspective view of an embodiment of the municipal
street pay parking system having a single payment station and multiple units which
detect the presence or absence of vehicles and individual in-ground wireless
20 cameras;
FIG. 6 is a perspective view of a parking garage system having a
single payment station and multiple stall units which detect the presence or absence
of a vehicle and individual in-ground wireless cameras:
FIG. 7 is a perspective view of a second embodiment of a municipal
25  street pay parking system or parking garage system having a single payment station
and multiple units which detect the presence or absence of vehicles and individual
in-ground wireless carneras;
FIG. 8 is a perspective view of an in-ground wireless camera; and
FIG. 9 Is a flow chart illustrating the method of the invention.
30

Best Mode(s) For Carrying Out the Invention

Referring to FIG. 1, municipal street 10 has curb 12 and a plurality
of marked parking spaces 14, each with an in-ground vehicle sensor 16 and each
35  marked with a unique identifier such as a number or alphanumeric. An example of
such as in-ground sensor is the GROUND-HOG™ manufactured by Nu-metrics



Paynment unit 20 has the functionality of the parking neter described in

I nternational application no. PCT/CA99/00896. It includes, in its head 22
nount ed on pole 24, a mcrocontroller, a timer coupled with and controlled
by the mcrocontroller, and a paynent acceptance nmechani sm coupled with
the 10 mcrocontroller. The paynent acceptance nmechani sm can be configured
to accept paynent by coin, credit card or both for use of the associ ated
par ki ng space 14 and has a keypad tp permt the vehicle operator to enter

i nformation such as the parking space identifier. A comunications nodem
is coupled with and controlled by thed -microcontroller. Two digital caneras
30 are focussed on associ ated parking spaces 15 14 and are coupled with and
controlled by the microprocessor. By providing two caneras per unit 18, 20
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off payment unit 82 by supporting arms 92 (Fig. 4).

Referring to FIG. 1, the pay parking operation, whether by pole unit

25 18 or payment unit 20, is initiated by a vehicle pulling into associated parking space
14 and its presence being detected by vehicle detector 16 which transmits a signal to
associated unit 18 or 20, preferably wirelessly. The microcontroller initiates a timer
in association with the parking space’s identifier for a predetermined standby
interval upon receiving a signal from vehicle detector 16 that a vehicle is present in

30  associated parking space 14, The driver then makes a payment at payment unit 20
for a particular parking space by entering the parking space identifier, such as a
parking stall number, which is communicated to the appropriate microcontroller.
Should payment be made for use of associated parking space 14, the microcontroller
will receive a signal from payment unit 20, terminate the timing of the standby

35  interval and initiate the timer for a prepaid parking interval. A parking violation
occurs when the operator of the vehicle either fails to make any payment or when



5 reader interrogates the tag, which emts a coded reply signal which
comuni cates a vehicle identification code to the interrogating source

whi ch decodes it and either the identification nunber is stored with the
violation information for |ater process- ing and/or a call is initiated

t hrough a conmmuni cati ons nodem notifying parking authorities at a
nonitoring station 21 as to a parking violation and providing the 10
vehicle identification nunber. In either case a parking ticket is prepared,
preferably with the digital inmge of the vehicle license and nailed to the
regi stered owner of the vehicle. As flescribed in International application
no. PCT/ CA99/00896, 15 digital canera 30 nay function as both a vehicle
sensor and vehicle identification means. By utilizing appropriate

shape- di st i nthaipsdpanigpaglofig ingaresl ekiecsi bpgea getkegtedatidy thedmiceanenaliccan be
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58, as descri fe %nlt exce t uni t nonitors one
stall 54. Ce }ceH mf 8&%‘?%‘3’ flo @eﬁ%ﬁ‘é@?ﬁ' %ﬁo‘ﬁ?ﬁ‘(“ e??ﬁ@? 'ﬁ@“ RSt eat ur es of
paynment uni tth2deablcatior xempdr it lstatedlmzmtchedxoﬂmrronbﬁmmamd fbniammprdcesrs a parking
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provided to |nter ace between an existing parking t et dispenser having
coin or credPf Vé4® paynent and the pole units 18, 58, 62 and in-ground
sensors 16, 56. In that way 35 the existing parking ticket dispenser can be

d t of th I Ki
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parking space 14. Camera 30 may be an infrared camera to function in low light

situations.
20
Referring to FIG. 3, a parking lot or garage 50 has wall 52 and a
plurality of marked parking spaces 54, each with an in-ground vehicle sensor 56.
Associated with each parking space 54 is a pole unit 58, as described above for unit
18 except that each unit 58 monitors one stall 54. Centrally located is a payment
25  unit 60, having the features of payment unit 20 above except that it need not be
used to monitor a parking stall and therefore may lack digital cameras. Pole units
58 can be replaced with wall-mounted units 62 which otherwise function in the
same way.

30 The system can be adapted to an existing parking ticket dispenser
having coin or credit card payment by means of an adaption box 100. In that case
an adaption box having wired or wireless communication means is provided to
interface between an existing parking ticket dispenser having coin or credit card
payment and the pole units 18, 58, 62 and in-ground sensors 16, 56. In that way

35  the existing parking ticket dispenser can be used as part of the system.



and may conmmunicate with units 82 by wire or wireless and nmay be supported
on arnms 92 connected to unit 82 or directly to wall 74, 76. Canmera units
90 have a digital canmera, mcrocontroller, battery and wireless or wred
comuni cation to in-ground sensors 80 and units 82 and ot herw se function
as descri bed above. The battery may 10 be charged by a sol ar panel.
Referring to FIG 5, a further enbodi nent of the pay parking systemis

di sclosed in which the digital cameras are located in in-ground housi ngs
rather than on posts. A nunicipal sgreet 100 has curb 112 and a plurality
of marked parking 15 spaces 114 separated by dividing |ines 115, each with
an in-ground vehicle sensor 116, as descri bed above. Each space or stal
114 is marked with a Mﬁhﬁﬁgumﬂmb@Hun&i&pdfhEAMngﬂbmnym@@ﬁgbpsWéha
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i ncl udegpa H@Cﬁ&e&pﬁums{@m@la ti mer coupl ed W|th and controlled by the
m crocontrol l er, "and a 30 paynent acceptance nmechani sm coupled with the

m crocontrol l er. The paynent acceptance nmechani sm.can ed to
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wired o1 wudess commumc,auon dewce and bdl"iel y. A solar panel (not shown) may

be included to charge the battery. Wireless communication can be via witan, wifi,

Bluetooth, gsuv/gprs or other wireless protocol, and the units are addressable with an

1P address. ‘The vehicle sensor and camera could be incorporated into the single

25  housing 120.

One or mote centrally located payment units 130 are provided for the

parking lot. Payment unit 130 is a pay-and-display, pay-by-stall device. It includes a
microcontroller, a timer coupled with and controlled by the microcontroller, and a

30  payment acceptance mechanism coupled with the microcontrofler. T he payment
acceptance mechanism can be configured to accept payment by coin, credit card or
both as described above. A communications moden is coupled wi ith and controlled
by the microcontrolles and communicates with vehicle sensors 116 and cameras 118,
The digital cameras 118 are focussed on associated parking spaces 114 and are

35 coupled with and controlled by the microprocessor. Preferably a single camera 118 s

used per stall, located on the dividing line and focussed on where the rear Hcense



with an in-ground vehicle sensor 116. Each space or stall 154 is marked
with a unique nunber 157. Associated with each parking lot is one or nore
centrally located paynent units 130, having the features described above.
10 I'n the enbodiments shown in FIG 5, 6 and 7, when a vehicle pulls into
a parking space 114, 154 its presence is detected by vehicle detector 116
which transmits a signal to unit 130. The mcrocontroller initiates a
timer in respect of that nunbered stall for a predeterm ned standby
interval upon receiving a signal from 15 vehicle detector 116 that a
vehicle is present in associated parkifng space 114, 154. The driver,
either before or after entering the nunbered stall, nakes a paynent at
paynent unit 130 for the particul ar nunbered parking space by keying in the
stall nunbeplagnd asirkyg webickswitirbedpeathdt Irc purddictidm wheor atandsrialkd enly a

term nat es t@z‘% ite'ﬁ%r%g 148, it b%t Mtlﬁ nhGENak p%ﬂéjin'o%tdlréétﬁ)% otnﬂﬁ otr' rrer for

t he prepald ? kln terv é? |ng vi ol'at1on occurs
oper at or %%“W?%Heés@” héca Pg"‘flﬁ ‘make any paynent or vvhen the

prepaid par king interval expires. Upon a parking violation, the

m crocontgoller activ r d he
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of the vkhicle Ilcense and rralled to the registered owner of the vehicle.

30 As described in | ntigrnat g kvﬁ% (¢ 0 wﬁd/&éﬁ%/@ﬂﬁ?@ ulsdigi tal
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I nternety parking violation occurs when the operator of the vehicle either fails to make any

payment or when the prepaid parking interval expires. Upon a parking violation, the

microcontroller activates the digital camera 118 associated with the numbered stall

to take a digital image of the license plate of the vehicle to obtain the license

number and either the image is stored with the violation information for later

25  processing and/or a call is initiated through a communications modem notifying
parking authorities at a monitoring station as to a parking violation and providing
the license plate image. A parking ticket can then be prepared with the digital

image of the vehicle license and mailed to the registered owner of the vehicle.

30 As described in International application no. PCT/CA99/00896,
digital camera 118 may function as both a vehicle sensor and vehicle identification
means. By utilizing appropriate shape-distinguishing software, the image detected
by the camera can be used to detect the presence or absence of a vehicle in the
parking space 14. Camera 30 may be an infrared camera to function in low light

35  situations.



connection to a renote server. After a certain tinme period the
controller/server checks if the vehicle remains in the space. If it does
the controller/server causes the in-ground canera 118 to take a picture of
the vehicle license plate which is trans 10 mtted along with the date and
time to the controller/server and then to the central station to prepare a
violation ticket which is sent inthe mail to the owner of the vehicle.
While the systemcan utilize any existing paynent nethod, whether 15
coins, bills or credit cards, the preferred paynent nethods are pre-paynent
by credit card or pay-as-you-go cred8t card paynment. In the forner the
user pre-pays on a credit card in pre-selected pre-paid increnents. Wen
the pre-paid tine expires, a violation is issued if the car has not |eft

t he parking spot. For Biepagreusd whiglegensegssand iiyireldse camesas $wivpds Fig. or edi t
card to commen&g:ht bendgalldsi teistd WRhéudAPait@ent Aeteplafeak$8HIIS (C0MidE @ self-
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Accor di nif t ométiedlangrvist de dpiprapheme  therdeatreliarserversand ther gehe cangral e- swi pe

30 his/her casbn t6padpaienOvionabmadket WalchUs@hnt T Akl ¢eaRaSviet opthgecond user
parks in the\éeﬁc?%[ and swi pes his/her card but recommences when the second

user re-swip i s/her card and | eaves the spot. The use of the in-ground
sensor permts a nunber of additional 35 features to be provided in the

abpzl_e- flescr i befl pay pawikidife $ystn€ban utﬁ'rzi: by éciﬁt%ﬁ@ipﬁ%gﬁQ?éth&jﬂvmehﬁﬂ, _ gnd t
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payrent . viheRPlTe AAfIAIS islbes E e ear o Trg! Cp aebink et AOGF 8 sensor 16
communi cat esyaukge ysteme tivaiserf swipgs arbdit¢asd toocammngned Seqrarkdog viiechnitizkes a
digital 20 The user's card is pre-authorized to a maximum amount to ensure the card is valid,

and then when the vehicle sensor senses that the vehicle has left the spot prior to the

maximum charge time, then the pre-authorization is cancelled and the card is

charged the exact amount of the parking cost. Alternatively, the user swipes the

card again before leaving the space to stop the charge against the card. In the latter

25  the system may be set up so that if the user forgets to re-swipe the card and leaves

the space, the charge will continue to be made against the card, and if a second

vehicle parks in the space, a charge will be made concurrently against the second

user’s card, until either user re-swipes his/her card or a maximum time period

expires. According to an alternate approach, if the first user forgets to re-swipe

30  his/her card, charging against that user’s card ceases if a second user parks in the
spot and swipes his/her card but recommences when the second user re-swipes
his/her card and leaves the spot.

The use of the in-ground sensor permits a number of additional
35  features to be provided in the above-described pay parking system.



i mage of the license plate and commences the timer. A digital image of the
license plate nay be taken imedi ately on detection of the vehicle to
avoid situations where 10 the license is obscured or not visible when the
viol ation event has occurred. After the tiner has determ ned that the
initial paynent grace period has been exceeded w thout paynment, then a
parking violation is issued using the previously captured image and/or a
second new y-captured i nage. 15 The initial paynent grace period wll
typically not be charged as part of the parking tinme, but the charged tine
starts upon the driver making a cash-or- credit card paynent. If no paynent
is made within the initial paynent grace period, and the vehicle is stil
sensed withing the parking spot a violation is issued. According to one
aspect, homever the cbnd ryplchlecontiguratien, pn dgidmapaiesigradegicriad. fohe 20 end of

the initial {0%:%1&%3! 8 mJu!ﬂa% tﬁiﬁﬂé\g?ﬂ: Ak V2 'ﬂge)ﬁ@dﬂe Renigkahd ed wi t hout
a paynment haV| ng ’b de. or the vehi W t hout, i ssui ng a

e | eav
viol ation. ke Il?éifm‘ff’és@he ‘Pﬁéocﬁﬁttr%”‘er Wi P?y“??&}h‘t"?‘h%(g%figg? prRgragped o issue
pr edet er m ned ppekingdiplasay adblicenseniutags capiure asibniztieallgraftend vethelt haelond peri od

will issug asééds@& g'ntziﬁzﬂ'k %mﬁﬁ aﬂﬁl}/ﬂ@ﬂﬁlaf rdERAG e U &g bissé‘i PRygRent is nmade

during that .accrued up unti| the_ point of
payment wil | P%“%dW@F%H‘erFBHet%?W BRRAIRSPAGE ’B&I?W sehPT {Re vehicle
| eaves duri ngommahicses tiegrgendead the tehml topaytndnir 20herickatakes odigitdlon i s

I ssued. I'n all,of, fttﬁ'@lléeﬂgfﬁgde A4 %@)rﬁh’l@ﬁdeﬁ the tm'aﬁ?t 'A d%ﬁ&! a8t bPhe IRSsk SSued

the unit can cator, suc een
i ndi cating t &! %mabﬁééﬁk%fmff‘?ﬁﬁ“e H(S’“ﬁ’ﬁfeﬁﬁl%o \I‘S‘BV%{T@BFP %"e?g f‘%ﬂ%‘}fg%&f%o as a
further f@at uiedjcehdedas 30scaredtor abi wsibliwhen clsd dolativreevenehdsarccyagdnedticri s bei ng

tendered by %e%rhé’rq{aﬁhﬁénﬁn&?{h%ﬂﬂe 1x£{‘h§rf5a§rﬁéht ?ﬁc@}g@ﬂo@ﬂﬁtbe@?%&ei&ﬁ perm t

par ki ng, such m_par d refuse
to accept thé"lfﬁa‘}tr?éﬁ’cnemnﬂteﬁétpaé%k%‘”o*PH%n Pﬁ‘éﬁ”ﬁ Bt EW’IPégv ‘iE)”r? chﬁf% unit 20
can be progr anmgecind®rtahsatond 3bwiynepwehd imtage.oper at or can select a "no fine"
option upon payment. Wen the vehicle enters the parking space, the
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of
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payment having been made or the vehicle leaving and without i 1ssumg a v:olatlon
In that case, the meter will continue to time for a predetermined period, say 15
minutes, and at the end of that second period will issue a violation if no payment is
made. However if a payment is made during that period the amount of time

25  accrued up until the point of payment will be deducted from the remaining paid
period. If the vehicle leaves during that second period without payment then a
violation is issued. In all of the foregoing situations, until a violation has issued the
unit can display an indicator, such as a flashing green light, indicating to an
observer that no parking violation has issued. Also as a further feature, the

30  controller will calculate whether payment is being tendered by a driver for a period
when the parking spot does not permit parking, such as rush hour or beyond a
maximum parking period, and refuse to accept the payment in that case.

The microcontroller in payment unit 20 can be programmed so that
35  the vehicle operator can select a “no fine” option upon payment. When the vehicle
enters the parking space, the in-ground sensor 16 communicates the presence of the



can calculate the exact tinme and bill the credit card accordingly, plus the
prem um when the in-ground sensor senses that the vehicle has |eft the
parking stall. A 10 variation of this feature can be used where the system
is conbined with pay-by- phone parking. In those situations a vehicle
operator has initiated a charge against a credit card by dialling a
central server froma cell phone and entering a parking stall nunber to
commence chargi ng agai nst a pre-authorized credit card. The in-ground
sensor can signal controller when the vehicle |eaves the stall which in
turn signals 15 the server to cease-dllar ges against the card. Currently the
user nust dial a second call to cut off the charges. The m crocontroller
in paynment unit 20 can be programred so that the vehicle operator can pay
t he exact anwehmtle gwiniglher Yt whickiakengdighe ipagkdhige Zicersp ptate aenmthe vehicl e
enters the pafckiddheiage, Plohiged the @kQURMkeS RSN FRhBANT WM peRhes t he
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t he user kes paynment for a parking duration thin the initial paynment
grace  peti ol SHEVEORERF uBsEBghan s Fa . Grepile g s B Aitha Sarhe | on or
the time paidaliftorcul off thexbergded, the microcontroller is progranmed to record
a violation. However, the controller can be programmed to provide a
post-vi ol ati on grace riaq 15 5 m nutes, durib‘rgﬂ whi ch ‘L%On ermts the

d, sa
operator to pay for t eé‘B&‘f"P‘?“&%&Fr 0,057 PEY Uit A0 caflbe REErapLg Ay
vi ol ati on. [the véfdclgoperetopeni iy theexxkcengmtowmgthetory &aviog ehd makies Wi t hout
paying fr tde: axhdrant v&Bele niisAhepdrRig isSack SEH e eroliid d@bt 1P nihigisyst em
can cates the presence of the vehicle to unit 18 or 20 which takes a digital image of the
license plate and commences the timer. The vehicle operator proceeds to the
payment station 20 before leaving, pays the amount shown to be owing on the
parking spot, and is given a time interval (e.g. 30 seconds) to return to the vehicle
25  and exit before a violation is signalled. If the in-ground sensor 16 senses that the
vehicle has left the stall without payment, or after the grace period has expired, then
a parking violation is issued using the previously captured image and/or a newly

captured image as the vehicle leaves.

30 The microcontrolier in payment unit 20 can be programmed to
provide the vehicle operator with a post-violation grace period which gives the
operator an opportunity to pay for extra parking time after the pre-paid time has
expired, or optionally pay a parking violation fine immediately at the time of the
viclation if the grace period has expired. When the vehicle enters the parking space,

35  the in-ground sensor 16 communicates the presence of the vehicle to unit 18 or 20
which takes a digital image of the license plate and commences the timer. Provided



provi de the user an option to cancel a violation by paying a discounted
fine prior to leaving the parking stall and/or within a further grace
period. |If the user |eaves the 10 stall w thout paying the fine or after
the grace period has expired then the system comrunicates a violation with
the captured digital imge and a notice of the full fine is sent to the
regi stered owner by mail. Again in instances where a violation has issued
the unit can display an indicator, such as a flashing red Iight, indicating
to an observer that a parking violation has issued. This will occur where
the vehicle 15 has been parked w thquat. paying, or |longer than the tine paid
for, or beyond a maxinmumtinme or in a no-parking period or zone. The
m crocontroller in paynent unit 20 can be progranmed to issue a parking
vi ol ati on atigd us¢roegise paynmge foraptatkisg darborawitidaltheyinafat payn@enopoacerum time 20
has been expagmafe0till Be G6LIRn OuNGE tlck Yo RN AG0ANHL 838 Loy ML her
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su}(ﬁcwnt payment has been made Such action would occur if the vehicle has

parked during a no-parking period (rush hour), in a no-parking zone, or in excess of
a stated maximum time. In that case the in-ground sensor 16 will sense the pres-
ence of the vehicle and signals the microprocessor which will issue a parking

25  violation and license image capture immediately if one of the automatic violation
criteria is present, or after the maximum time if the vehicle has not left the spot.

Alternatively the microprocessor could cause a wireless signal to be sent to the
towing company to signal that the vehicle can be immediately towed. As a vana-
tion, the in-ground sensor and/or digital camera can be used to analyse whether the

30  same vehicle has returned to a stall to circumvent the maximum duration require-
ment. In that case firstly the system will not permit a further payment to be entered
for a further parking duration beyond the maximum permitted until the in-ground
sensor 16 senses that the vehicle has moved. A signature of the vehicle is taken by
the digital camera and/or a sensor chip, and compared to a signature of the next

35  wvehicle to enter the parking stall within a fixed period, say 15 minutes. If the
comparison indicates that the same vehicle has returned then the system will refuse



bei ng sensed, analyse the licence nunber and conpare same to a list of high
risk or stolen licence nunbers which will then be conmmunicated to
authorities. 10 The present systemis useful in conjunction with
pay- by- phone parking systens. Under such systens a user registers with the
system by providing a credit card authorization and cell phone nunber in
association with the user's |icense plate nunber. The user wanting to pay
for parking, phones into the service, 15 which recognizes the cell phone
nunber and pronpts the user to key in a neter nunber or parking stal
nunber. The systemthen pronpts the-ugef to enter the nunber of hours to
be charged and comences timng. Once the tinme has expired a text nessage
is sent to the user. Alternatively the user can have the charges running
until the usér agaptiasfusberkpapmentt durtaliasenson diépsgar Wisgpmdseerecitaduyed bWt h t he
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sub- conmbi nations as argeWréBhtty§Baiig udefiien c&i}nhr[chbn@ﬂﬂpﬁ?—%?%hoﬂ@ WHAT | S
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tex message as sent to the user. Alternatively the user can have the charges running

until the user calls back and terminates the parking time charge. With the present
20  system the in-ground sensor will sense when the vehicle leaves the stall and cause a

communication to be sent to the parking service. In the latter case that will cause

the time charges to be terminated and in the forrner case will avoid the need for the

parking service to send the text message to the user.

25 While a number of exemplary aspects and embodiments have been discussed
above, those of skill in the art will recognize certain modifications, permutations,
additions and sub-combinations thereof. While wireless communication between the
vehicle sensors, digital cameras and central processor is preferred, the system could
also be wired for communication. It is therefore intended that the following

30  appended claims and claims hereafter introduced are interpreted to include all such
modifications, permutations, additions and sub-combinations as are within their true
spirit and scope.



each adapted to be focussed at said one of said parking spaces in the area
of the parking space where the |icence plate of a parked vehicle is

| ocat ed, and conprising neans for comrunicating a digital inage of said
licence plate of a parked vehicle; 15 iii) a paynent acceptance neans
associated with said plurality of parking spaces for accepting paynent for
use of a parking space associ- ated with one of said unique identifiers,
conprising a mcrocontroller coupled with a tinmer such that the

m crocontroller initiates the tinmer.j§aor a prepaid parking interval upon
receiving a signal fromsaid vehicle 20 detection neans or said paynent
acceptance neans; and iv) digital storage neans for storing said digital

i mage; vvherwm\j @Clrmmgg@q;}t roller initiates said digital canera to take
an imge of it v i cense paces when a
vehicle is dbtect 8a3| ?f‘eléué %H“eiog?ontu%lhélgq qﬁa}ﬂg‘f@ﬂ‘ﬁ“ Q%lrkiwg%%unum cat 25
ing said digital palagesee é&‘;(@mdr\ailﬂl @alrtlk‘?%dm&ﬁ’tehbia@t’ﬁ}s‘ilﬁf a parking viol a-
tion is detected in re;)specg Qﬁalﬁﬁbﬂve@fbﬁ@iccﬁatﬂcmrekalmgscspmde&ih e The pay

par ki ng dél stem of g;%%‘m%@&ﬁ neg é)ace?%& d%?’bﬂlgttﬁpiaz%gé?m stecdd.oprseans  and

each said’digital §ociat ed ace re 30

nmount ed within the saivakiclenn gpidorrolivaid Prikée S‘Bacefﬂf‘é %‘é‘? Yfst em of
claim 1 further Conprcbﬁlhﬁlﬁicaﬂﬁgiﬁéx&@ﬁﬂ&ﬁﬁ&ﬁhﬁms&em&bm@i@d with said
m crocontrol ler, the f.ocon i Adph a call notifying a renote
moni toring 35 station u618 i aete Onemc%ldp% ;I %tgence of a rk| ng violation
and communi cating saitd di giptuplity phgjeilal camera eangfgch moupsd ﬁ&““@stem of
claim1 jerein said fﬂflﬂf;@@ﬁdﬂsh@ﬂh&ﬁssﬁamd nsthonaof mcpopnpgessend 5 5. A

pay parking system for, g dta{)t%d 'Mo%ﬁ&%@ﬁ@oﬁmsﬁﬁﬁﬁﬂ% ﬁ)@&@,%thceaCh

par ki ng space associ at'@ ue jdentifier
plurality of vehicle dfe‘{‘élfﬁliedﬁl%%cee‘é]&%“ dedispicaplie Cﬁpat%ﬁﬁa%dm% Sai d
parking spaces for detiggtddnghddoeppsiag enees forcca]bsv@ncfémgfdd&,ﬂalﬂemépfe in said

one of said parking spg FPSASlangnigans for 10 communicating a
signal indicative of tﬁ%ei%em%%%ég or agé &

sence of a g one of
sai d par k% ng spaces; ilil) admdﬂ?lﬁ}t|a?‘§}3p@fm€cfp@“ﬁ at'so%atﬁ,éyvgmggﬁéudl Hfj

associ ated with one Ofparking spaces for accepting payment for use of a parking space associ-
ated with one of said unique identifiers, comprising a microcontroller
coupled with a timer such that the microcontrolier initiates the timer
for a prepaid parking interval upon receiving a signal from said vehicle
20 detection means or said payment acceptance means; and
iv) digital storage means for storing said digital image;
wherein the microcontroller initiates said digital camera to take an
image of a vehicle license plate in one of said parking spaces when a
vehicle is detected in said one of said parking spaces and communicat-
25 ing said digital image to a central parking authority if a parking viola-

tion is detected in respect of said one of said parking spaces.

2. The pay parking system of claim 1 wherein each said vehicle detection means
and each said digital camera means associated with a parking space are
30 mounted within the same in-ground housing.
3. The pay parking system of claim. 1 further corprising:
V) telecommunications means coupled with said microcentroller,

the microcontroller initiating a call notifying a remote monitoring
35 station upon determining the existence of a parking violation and

communicating said digital image.



sai d parki ng spaces and each adapted to be focussed at said one of said
par ki ng spaces in the area of the parking space where the |icence plate 15
of a parked vehicle is |ocated, and conprising neans for comrunicat- ing a
digital inmage of said |icence plate of a parked velucle; iii) a. single
centrally |l ocated paynent acceptance neans associated wth said plurality
of parking spaces for accepting paynent for use of a parking space
associated with one of said unique identifiers, conpris- 20 ing a

m crocontroller coupled with a tinien4such that the mcrocontroller
initiates the tiner for a prepaid parking interval for one of said parking
spaces upon receiving a signal fromsaid vehicle detec- tion neans
associated with said one of said parking spaces or upon. receipt of a
payment in respect, of said qne.of ~sai G NG: @R 2Rrls¥ s di gi tal

S orage moang for gy PR e ey i1 R R A A Tt ol 1 er
initiates said diglitairoEa®era to take an imge of a vehicle license plate
in one of said parking spaces when a vehicle is detected in said one of
sai d parking.spac d, .QEMQ' =l i ol G N o1, Qa@ central

par ki ng a%thgritygﬁfﬁgg%%gk néﬁg?%?%hggﬁﬁﬁggﬂﬁhggg?géggggin respect of said
one of said parkiﬁﬁm§%aﬁﬁg?$°%$ﬁﬁﬁﬁh6&9”5%%@WH%”§§§PHWP%T claim1 further
conprising: v) tel econyuni eatiralits ofrecixde ¢oenpbe chemstdacisaisebisteEwatomt r ol | er

the microcontroller inidjating,ascomiieatihohe pkbdctiopghsnde@mte 35
nmoni toring station upon déternlﬁlng t he exi stence af a _arklng viola- tion
and communi cati ng said@HF&PPéWdPﬁ%@é@mifggnﬁﬁmﬁﬁé“@§9H$§WR¥Hﬁ gJé&enlof

claim6 Wherein said mogmocontingh kignal delqtiveseShapresincs opboaessbr . 5 S. The

pay parking system as defiNgdaikinlbAlafl BulihIhdsn the mcrocontrol ler
initiates the tiner for a predeter

! ror or edet erm ned standby interval. upon, recelving a
signal fromthe vehi dle degRepigaT gl §mpﬁéfmé“V%ﬁﬁ8F8“F§ res8Rt in the
associ ated parking spacguaritinespiarod ervhrdidiettoibs ffa@a*}@ﬂ@tjfiﬁﬁfg@lt@é)rf fithate the
timng of the standoyulynheryals ihBRAEERIM NG Rnsl ORI ik ambibplRay Tent
acceptan means, 10 and t é)nlctgcontrolle Jnitlates a.commni.cation to
sai d renbte nonitorind! ¥ gpbigls iy! Caéedpﬁ?(&‘ioﬁé’”ﬁn% Ao’ &t 1Iénrm? e
expiration of the standpy digttiemagt of saictlveute plase ef apankredavebiclgnal from sai d
payment acceptance neags$ thaf,f RAYMBNbcaliBRyR8RMciBRHRce means associated
with said plurality of parking spaces for accepting payment for use of a
parking space associated with one of said unique identifiers, compris-
20 ing a microcontroller coupled with a timer such that the
microcontroller initiates the timer for a prepaid parking interval for one
of said parking spaces upon receiving a signal from said vehicle detec-
tion means associated with said one of said parking spaces or upon
receipt of a payment in respect of said one of said parking spaces; and
25 iv)  digital storage means for storing said digital image:
wherein the microcontroller initiates said digital camera to take an
image of a vebicle license plate in one of said parking spaces when a
vehicle is detected in said one of said parking spaces and communicat-
ing said digital image to a central parking authosity if a parking viola-
30 tion is detected in respect of said one of said parking spaces.

6. The pay parking system of claim 1 further comprising:
V) felecommunicalions means coupled with saild microconiroller,
the microcontrolier initiating a communication notifying a remote
35 moniloring station upon determining the existence of a parking viola-

tion and communicating said digital image.



1.5 9. The pay parking systemas defined in claim5, wherein the

m crocontroller determnes the existence of a parking violation upon the
vehi cl e detection neans signalling to the microcontroller the presence of
a vehicle in the associated parking space after expiry of said prepaid
parking interval. 20 10. The pay parking systemas defined in claimb5,
wherein said plurality of vehicle detection neans comuni cate wirelessly
with said mcrocontroller. 11. The pay parking systemas defined in claim
5, wherein said plurality of digital j5camera means conmuni cate wirel essly
with said mcrocontroller. 25 12. A method of operating a pay parKking
systemconprising a plurality of parking spaces, a plurality of vehicle
sensors each associated with one of said parking spaces, and a paynent
recei ving deyi ce .communi catin sa l.e . , rising a
nicroprocess%r co Eﬂ?ﬁpﬂfgﬁs g?“ﬁéganaéq?ﬁ?hégpﬁﬁﬁ§§§ﬁgﬁgl?@%?ggﬂﬂpon
recei vi ng a si gnahicfaporressai.d vehi cl e detection neans or said paynent
acceptance nmeans, said method conprising: a) one of said vehicle sensors

sensing t resence Oﬁaa%gg,éybtemas 11@@11&?51&@9«1’1%{% e nfdro@RlGidi mer

starting p e-pa pre- paynent grace period
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parking viol ati Onﬁom (HebreBikld detcati6n @etink tieak deljpely ntscnisn edesochatedespect  of

the parking space mlfﬂl{r% %?%tlhc m&ocoﬁ?ﬁ@?ﬂtad%ﬁ&ﬁg 18 éﬂa?cdlhg I@Hmf% Cﬁrﬂ% pai d

par ki ng peri od, erio end of
the pre-paid par k‘itwébbeﬁqf% uﬁoﬂ/éﬁ?lléﬂﬂé%%ﬂ%‘t Tt thierlf“yr?sentl ﬁ‘ié;elbtarr‘clglnﬁeén% pace, and
a no-fingocr edi t GaE: ARkdoM: RS i metesaeloasi ety s rvishiie gleasitopes at or

signal ling a par kltcggm ?(1 *géufeiﬂg v{o)diiloaaﬁl& tﬁch& ﬁgt%rpctf tﬁ@ﬁﬂﬂﬁiiﬂi@{/&d par ki ng

period a vehicle Ts go N edit card
option was sel ect‘éﬂh%*}'lopﬁém \?*é?fﬁ“éll 1’6%? a%lr*ent %c}’?hl?‘iﬁ?%é“eﬁﬁs ﬁcflp[a?ng‘ﬁ

pre-paid parking pebe@dnid. said 10 credit card and going back to step e).
13. The method of claim 12 wherein an additional grace peri od is provided

after the pre-pai d parking period has _expi reg qurl ng 1;[ ﬁelvehl cle
oper at or .¢an%: payT11‘?1?3Y1I>Pﬂéﬂ%cﬁdﬁit~liﬂdhé?h“é*ijh‘bdé”m WISHTY ’é)?BfrPeodl 'BeF'i od wi t hout
a viol ati on bei ngdetckmires Sisagtistence of a parking vielation upon the vehicle detection

means signalling to the microcontroller the presence of a vehicie in the
associated parking space after expiry of said prepaid parking interval.

20 10, The pay parking system as defined in claim 5, wheren said plurality of vehicle

detection means communicate wiretessly with said microcontroller.

it The pay parking system as defined in claim 5, wherein said plurality of digital

camera means communicate wirelessly with said microcontroiler.

12. A method of operating a pay parking system comprising a plurality of parking
spaces, a plarality of vehicle sensors each associated with one of said parking
spaces, and a payment receiving device cormmunicating with said vehicle
sensors and comprising a microprocessor coupled with a timer for initiating

30 the timer upon receiving a signal from said vehicle detection means or said

payment acceptance means, said method comprising:
a) one of said vehicle sensors sensing the presence of a vehicle in
a parking space;
b) said timer starting a pre-payment grace period;
35 ¢) if the pre-payment prace period expires while the vehicle is still

in the parking space, signalling a parking violation;



14. The method of claim 12 wherein the vehicle operator can pay a

di scounted fine for the violation at the paynent receiving device prior to
| eavi ng said parking space or within a further grace period. 20 15. The
met hod of claim 12, wherein said pay parking system further conprises a
plurality of digital canera nmeans each associated wth one of said parking
spaces and each adapted to be focussed at said one of said parking spaces
in the area of the parking space where the licence plate of a parked
vehicle is 25 | ocated, and conpri sinhg;neans for comruni cating a digital
image of said |licence plate of a parked vehicle, wherein said canera takes
an image of the wvehicle |icense plate which is comunicated to a renote
moni toring station ugpn dgterdithagaiien exhadaneapeat otthpaukinagpadeol ati on.
R o o OP Gt eSSt DB LT SARILBhOfrBaP, e Al LY Of

par ki ng spaces, a pl nsors €a ssocTated with one of
sai d parking spaces, tien the paymmeharitisgpirigidhg devi ce communi cating with
sai d vehicle sensors.and GOIPESd Adh@pRiLidGRIOLessoE acebipleédsiliinh a ti mer
for initiating the tiner upon recejving a St . Sai kgle
detection means or saitf P§5 0Vﬂ%%?m%%%ﬁggaﬁ%%?%%gﬁg%ﬂgkﬁgbﬂggﬁ%g%§
conprising: - 17 a) one whickaipdraletsigieBing e peding Y@A4 g t he presence of a
vehi clde i;l ? pﬁrki NG £S5 PaCEat Bk cBAbONE bx’éﬁﬁligﬁﬁaﬂﬁﬁgp@ioaamehiohayﬂéﬁu lgrace
period; C if the pre-paynent grace, peri.od _expir. i, . nele is
still 5 in the parki h‘%légg%%?ljg%‘% 6?1%9 Fimig° %?aég!ﬁi‘?ﬁ%tw\wo%ast&li@ %ﬁ{@&ﬂgﬁgf a
credit card authori zatveGaleioperntatishiraing s pddtonst PeRBIIRIFRPHBEIOL A duri ng
the pre-paynent gracecﬂ;@rtic%ah@%oiagmsc@n@atiepleparki ng period,
pre-authorizing said credit card paynent to a pre-determned fixed anount
for a maxi mum parking period and commencing the 10 tipmng o dt_elparking
period; e) ufon s'ﬁiednc\?lechliQ‘fICélilQé%s‘@ﬁl‘e%ﬁ’sﬁldﬁgmtlﬁﬁacéé?%o RICIE“A5Y 1 eft the
par ki ng space or HPeR FRGRHMENERA hineipaad lamefwideh taivehigaypesor canecei vi ng

device that said parking period. has. b et mr sth&@h Cllabn bkiRg t he
payment which is 3%ﬁﬂdg‘%@ﬁggﬁﬂﬁﬂﬁggﬁgﬁggﬁﬁfght%%fEEEd chargen15 gnd
chargi ngi>sai d caliswkdt ed paynent to said credit card; f) if at the end of

sai d nmaxi mum parking period a vehicle is stil
14, The method of claim 12 wherein the vehicle operator can pay a discounted fine
for the violation at the payment receiving device prior to leaving said parking
space or within a further grace petiod.
20
15, The method of claim 12, wherein said pay parking system further comprises a
plurality of digital camera means each associated with one of said parking
spaces and each adapted to be focussed at said one of said parking spaces in
the area of the parking space where the licence plate of a parked vehicle is
25 located, and comprising means {or communicating a digital image of said
licence plate of a parked vehicie, wherein said caera takes an image of the
vehicle license plate which is communicated to a remote monitoring station

upon determining the existence of a parking violation.

30 16. A method of operating a pay parking system comprising a plurality of parking
spaces, a plurality of vehicle sensors cach associated with one of said parking
spaces, and a payment receiving device communicating with said vehicle
sensors and comprising a microprocessor coupled with a timer for initiating
the timer upon receiving a signal from said vehicle detection means ot said

35 payment acceplance means, said method comprising:



in the parking space, signalling a parking violation. 17. A nethod of
operating a pay parking systemconprising a plurality of parking 20
spaces, a plurality of vehicle sensors each. associated with one of said
par ki ng spaces, and a paynent receiving device communicating with said
vehicle sensors and conprising a mcroprocessor coupled with a tinmer for
initiating the timer upon receiving a signal fromsaid vehicle detection
means or said paynent acceptance neans, said nethod conprising: 25 a) one
of said vehicle sensors sensing the_presence of a vehicle in a parking
space; b) said tinmer starting the timng of the parking paynent period and
a pre-paynent grace period; c) if the pre-paynent grace period expires
while the vehicle is sfill ;.30 d:ft JARIPBAKENGNSPRGS preségBal 4 vadgelainpar ki ng
violation; d) if a paymnent. %or a pre-paid parking period is nade in respect
of the parking space dRFFRgSHfe pre-payment grace period, continuing the
timng of the parking lpaynent! tiper stading e pre-paymenberigsgetipd ti m ng of the
par ki ng payment periodyif saidye3aymelissdce pbeavaspirsaiellNas kinge spatte and
sai d el apsed parking p,z;yrrent_ ._period i%l‘l ess _%.han.O ai.d. pre-paid parking
period; -A8- 1) if sai'll ﬂf:?a%?akl‘?‘r)fgs%‘éyﬁﬁ]ﬁ"t et P "exCéeds’ sai d pre- paid
parking period and a dyehi of eciedit gtd uthiratioeis peadR irigsispride ReFlgp&l 1ing a
parking viol alti on. f s},§$e AriB IRk HiynRREHAL gwoatf@f\_xpr@@iikbm’gingyst em
conprising a plurality of parking. .spaces havi a |limted.Dp: g period,
a plurality of vehicl ep‘"’élcgﬂ%?'gmgcgifﬁlgp 5&?506%4?%%&%(:{;19&\.’\\}1}6%{ '8 r‘?’é)?cg?é?‘grélllﬁléfapar ki ng
spaces, a plurality offididgitoaht fommersmyparsking aetpd84 6eTREENEE h one of
sai d parfphng spaces angngachuadamrlgdetioibe focussed at said one of said
par ki ng spaces in the area of tr arking space 10 : l.kcence pl ate
of a parked vehicle is océﬁ’@ﬁ?al‘gﬁcgn%%ﬁfrgﬁls? ?lﬁsg;n%‘rtéglr?\é\@%%? E@g%?ﬁ;ati ng a
digital inmmge of said pardememcpirapen preiinganiedicaeniioreaid REFEi n said
canmera takes an i mage QfcitingMedikdt 8aill pe@NEeepbabes bohi whninsted,@aleniatini cat ed
to a renote nonitoring station n.determ ning: L B 84 cBfre@ parking
viol ation, and a paymefté l}eeoé‘él?“\a}}tegvgm el\slP‘g@rgt%ﬁlﬁﬁﬁ%‘%%ﬁ%%%&mﬁ?ﬁ&dﬁ%ggai d

vehi cl e $2nsors and comglrdheicivg said silevlaisd bewagbio %‘&fﬁ?‘%&&m?th a. timer for
initiating the timer ugon riegehd/di®1 8ai8 hERRhurh paigaedodehihtdieisdet ect i on

eans in the parking space, signalling a parking violation.

17. A method of operating a pay parking system comprising a plurality of parking
20 spaces, a plurality of vehicle sensors each associated with one of said parking
spaces, and a payment receiving device communicating with said vehicle
sensors and comprising a microprocessor coupled with a timer for initiating
the timer upon receiving a signal from said vehicle detection means or said

payment acceptance means, said method comprising:

25 a) one of said vehicle sensors sensing the presence of a vehicle in
a parking space;
b) said timer starting the thming of the parking payment period and
a pre-payment grace period;
) if the pre-payment grace period expires while the vehicle is still
30 in the parking space, signalling a parking violation;
d) if a payment for a pre-paid parking period is made in respect of

the parking space during the pre-payment grace period, continuing the

timing of the parking payment period;

c) terminating the timing of the parking payment period if said
35 vehicle leaves said parking space and said elapsed parking payment

period is less than said pre-paid parking period;



or said paynment acceptance neans, said nethod conprising: a) one of said
vehi cl e sensors sensing the presence of a vehicle in a parking space; 20
b) said timer starting a parking paynent period and said digital camera
taking a digital inmage of the license plate of said vehicle; c) displaying
to a user the anobunt of paynent required for the elapsed parking paynent
period; d) if a paynent is nmade in respect of the parking space for an 25
el apsed parking period, accepting said paynment and commencing the timng
of a post-paynent grace period; :1).i{§.at the end of said post-paynent
grace period a vehicle is still in the parking space, or if the vehicle

| eaves the parking space without any paynent, signalling a parking

v: ol alti on. ?0 19i< A mef hodiffidQR@natjap@e HRAYd patkisngd pyspahpainpri sing a
plurality of parking s es having a.l.imt . LOg: Rar afippl urality
of vehicle sensors ea@ﬁB%§¥§3€F§?ggsaﬂlﬁq%zEg%ﬁgégfﬁglg?&?%gpgggges, and a
paynment receiving devivedationormuni cating with said. vehicle sensors and
conprising a mcroprocessor 35 coupled with. a tiner for initiating the

sai 0 paynont [ScodbPREE 0%&2@%@%&?&?psaﬁ%%q%’%@f%%ﬁ“%#i?ié?_%éﬁ"ﬁﬁ" ona of" sai d
vehi cl e sensors semss hyitgreliprekpmidas period. § ehrainef ghiclk SEEPKIAE space; 5 b)
sai d tiner startighcpdd@nPRmERid grang spaks,adlurety bf dighe cppeapaynent grace
s S o M L 5 Mg W B agsee, oo
space during the fogmsesdrayaie pee fg()rlsaiélé’aﬁ@m wace & ths F@-aﬁgf 8 pﬁ‘lﬁﬂnlgi R “peri od
whi ch i sjreater wikfe hB@BeiwabHtd dinighadd pelik igopesd, ad), conplisis: ngasai d
b7 o payment | gr actopeRT O FORE e L REE L ek AE DL PR e or
equal to said | i miiaseln paif i FEeS BUMAEE BEBE VoIECls Hrs o et PR d
conunenei ng t he tdommgi@icdtihe rpadkinagitq@ets sedion bpoif Jetdrfriratg thhexigieteof sai d
pre-paid parking xﬁ’%rpiar gngavigﬁi%ng lal?d 5 ﬁaﬁ‘ﬁein]t %ecéi@ing device communicating with
15 said vehicle sensors and comprising a microprocessor coupled with a timer for
initiating the timer upon receiving a signal from said vehicle detection means
or said payment acceptance means, said method comprising:
a} one of said vehicle sensors sensing the presence of a vehicle in
a parking space;
20 b) szid timer starting a parking payment period and said digital
camera taking a digital image of the license piate of said vehicle;
c) displaying to a user the amount of payment required for the
elapsed parking payment period;
d} if a payment is made in respect of the parking space for an
25 elapsed parking period, accepting said payment and commencing the
timing of a post-payment grace period;
) if at the end of said post-payment grace period a vehicle is still
in the parking space, or if the vehicle leaves the parking space without
any payment, signalling a parking violation.
30
19. A method of operating a pay parking system comprising a plurality of parking
spaces having a limited parking period, a plurality of vehicle sensors each
associated with one of said parking spaces, and a payment receiving device
communicating with said vehicle sensors and comprising a microprocessor

35 coupled with a timer for initiating the imer upon receiving a signal from said



t he parking space, signalling a parking violation. 20. A nethod of
operating a pay-by-phone parking systemconprising a plurality of parking
spaces each associated with a unique identifier, a plurality of 20 vehicle
sensors each associated with one of said parking spaces, and a paynent
recei ving device comunicating wth said vehicle sensors and conprising a
m cr oprocessor communicating wwth a central server and coupled with a tiner
for initiating the tinmer upon receiving a signal from said paynent
acceptance neans, said central serverg conprising a database of authorized
user credit card 25 information and accessi ble by tel ephone network to a
plurality of users, said nethod conprising: a) a user initiating a charge

agai nst a credit GafidicR¥et@lARELRbNGId SALENCRM ke SREMEE iR MEhedt ering t he
uni que identifier associated wth a parking space; 30 h) said tiner

starting the tim fJWBFYhe parking payment period in respect of said
parki ng space; c¢) upomusai cvehidd ecli@ngosoraswenk dcanesgheepl ayahiglegar ki ng
space sensing that sajg.vahigle has left the parking space or upon
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in the parking space, signalfing a parking violation;
d) if a payment is made in respect of the parking space during the
pre-payment grace period for pre-paid parking period which is greater
10 than said limited parking period, refusing said payment
e) if a payment is made in respect of the parking space during the
pre-payment grace period for pre-paid parking period which is less than
or equal to said limited parking period, accepting said payment and
commencing the timing of the parking period,
15 £) if at the end of said pre-paid parking period a vehicle is still in

the parking space, signalling a parking violation.

20. A method of operating a pay-by-phone parking system comprising a plurality
of parking spaces each associated with a unique identifier, a plurality of
20 vehicle sensors each associated with one of said parking spaces, and a payment
receiving device communicating with said vehicle sensors and comprising a
microprocessor communicating with a central server and coupled with a timer
for initiating the timer upon receiving a signal {rom said payment acceptance
means, said central server comprising a database of authorized user credit card
25 information and accessible by telephone network to a plurality of users, said
method comprising:
a) a user initiating a charge against a credit card by telephoning
said central server and entering the unique identifier associated with a
parking space;
30 b) sald timer starting the timing of the parking payment peziod in
respeet of said parking space;
c) upon said vehicle sensor associated with said parking space
sensing that said vehicle has left the parking space or upon receiving an
indjcation from said payment receiving device that said parlking period
35 has been terminated, caleulating the payment which is owing, and

charging said calewlated payment to said user's credit card.



