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t providing parking for vehicles it is comdm fo 'es or car park
. owners to provide an open public car park that does not have entrance and

Bay. T sucnAARING R MORFARINGANBCOELERABNMEING ¢ 7o hofie of
collecting parking fees at such open public car parks, mhlch I ncl ude:
FIELD OF THE INVENTION

This invention relates to a parking fee mbnitoring and collection system.

According to one particular example the invention is able to be used with a
5 portable memory means. such as smart card which can be used with an

electronic in-vehicle parking meter having a communication device.
BACKGROUND OF THE INVENTION

in providing parking for vehicles it is common for authorities or car park owners

to provide an open public car park that does not have entrance and exit barriers o
10  but where a parking fee is payable for use of a parking bay. In such car parks |

there are currently several different methods of collecting parking fees at such

open public car parks which include: |

1._Parking Coupons

- Car park owners or management organisations print parking coupons e
15 where a motorist must buy parking coupons and when using the coupons .~ - -

the motorist is required to estimate his parking time and display cOrrecily :-

at least one coupon before parking according to the period of time

required. The coupon is required to be displayed in the car at an

appropriate place to allow car park wardens to check it visually. This
20 system suffers from several inconveniences which include :

(1a) The parking fee is based on the estimated parking time at a
minimum time unit (eg. 30 minutes). If the actual parking time used =
is less than the estimated parking time, the motorist cannot be
refunded the overpaid fees. If the actual parking time is more than -

25 the estimated time, the motorist is required to go back into the car,
and display additional coupons before the estimated time passes,
———————toavoid the risk of being fined. REPLACED SHEETS  SG
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1. Parking Coupons Car park owners or managenent organizations print

par ki ng coupons 15 where a notorist nmust buy parking coupons and when
using the coupons the notorist is required to estimate his parking tine and
di splay correctly at |east one coupon befqg e parking according to the
period of tinme required. The coupon is regtlred to be displayed in the car
at an appropriate place to allow car park wardens to check it visual

This 20 sys{th stheevisual sheekingrefl displayedepouprnss bywwasdens,ds ése

ime unit (oo, 30 m nubeagorie, IO BT shfbpttd b.Ein boft SRS

the estimted parking hdr thé RnpoXitsn 6f high'peplaltiks in the event of an offence.

(1c) The use of a large quantity of paper in production of the coupons
5 results in a waste of resources and can be the cause of
environmental pollution.

2. Pay and Display Machines

A pay and display machine comprises a fixed ticket dispensing machine
installed in the open public car parks for use by motorists. Before parking,
10 a motorist has to estimate his parking time and input that time into the pay
and display machine. The machine will then calculate and display the
corresponding parking fee to be paid. The motorist pays the fee by
feeding money into the meter and in turn receives é receipt from the
machine. The motorist then displays the receipt in the vehicle for visual
16 inspection by wardens. While the use of the pay and display machine
does provide the motorists with some conveniences (eg. the motorists do
| not need to buy coupons or display a number of coupons according to the
anticipated parking period) the use of such machines still result in the

three inconveniences described at (1a) to (1c) above.

20 An alternative form of car park comprises a closed car park where the entries
and exits are associated with gates or booms where the gates or booms will be
raised by a parking attendant who will deliver entry coupons on the entry of a
vehicle into the car park and collect the parking fee on the departdre of the
vehicle from the car park or alternatively inspect a coupon or pass card. It is

25 also common for such closed car parks to be automatic whereby on entry of a

- car into a car park, a coupon is delivered to the driver by a machine prior to the
gate or boom being opened and on departure of the vehicle the driver must
present money or a prepaid coupon to a machine associated with the exit gate
or boom. The parking fee collection and monitoring systems used with closed
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refunded the overpaid fees. If the actual parking tinme is nore than 25
the estimated tinme, the notorist is required to go back into the car, and
di spl ay additional coupons before the estimated tine passes, to avoid the
ri sk of being fined. -2 - (1b) The visual checking of displayed coupons
by wardens is tine consumng, which requires the support of a high cost

8}0 ? rez;tcleon anc%roéar gesuW?rséH h%nsa%e ?or%'rl] oP SQfacutlty as fnas ngne eesrc]:}'lbed a%ove in

relation to open car parks.

OBJECT OF THE INVENTION

It is an object of the invention to at least partially overcome some of the above
5 mentioned difficulties of existing systems for monitoring and collecting parking
fees.

SUMMARY OF THE INVENTION

Accordingly the invention resides in a parking fee monitoring and collection
means comprising in combination at least a portable memory heans; an in-
10 vehicle parking meter; an enforcement means; and a top-up means; the portable
storage means having a first memory comprising a reloadable first store for
carrying credit and a second store capable as serving as a-carrier of car park
data related to car park owners, previous transactions and car park pricing
parameters; an in-vehicle parking meter having a second memory of a
15 corresponding form as the first memory, a processof, and a communication
means, said processor being adapted to calculate a parking fee according to the
car park pricing parameters and the particulars of the parking bay, the time of
day, the day of the year and the parked time, to debit the parking fee from the
memory device and said communication means being adapted to remotely
20 communicate with the enforcement means to provide credit data to the
enforcement device; whereby the enforcement device is able to be used to
remotely check the validity of the in-vehicle parking meter and to record and
print parking offence notices; said top-up machine being adapted to transfer a
credit to first store of the portable memory device, update the status of the car
25 park pricing parameters in the second store and obtain transaction from the
. portable memory device regarding previous transactions.

According to a preferred feature of the invention at least a portion of the memory
of the portable memory device constitutes at least a portion of the memory of the
in-vehicle parking meter.
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(1c) The use of a large quantity of paper in production of the coupons 5

resul'ts in a waste of resources and can be the cause dhis S
‘pol lution. 2. Pay and Display Machines A pay and di spl ri ses:
a fixed ticket dispensing machine installed in the open rks - .-

for use by notorists. Before parking, 104- a notori st has to estimate -

his parking time and input that time into the pay and display machi ne. The -

machi ne wi | AcddighgCh 5lfhﬁh8r PFtﬂ’eﬁbaFfbé ré 6t R8T ihoSmRsHIt .rileémcwﬁgﬁ@néo be

paid. The notorist pays the tee by f I ng noney 1nto the neter a nturn

recei ves a metari giso _rammnpri&esrrmrhunmt Theantwinickt is redapied ptoayke talber émei pt
'n the vehi gc':mem];.l%fcaé wﬁh the portable memory device to receive credit therefrom, '

update the car park pricing parameters and transfer the transaction data to the
5 portable memory means. |

According to a further preferred feature of the invention the enforcement device
further comprises a memory adapted to accommodate said car park pﬁcin'g_'_‘ '
parameters; a clock providing date and time data; a keypad; a visual display; a _
processor; and a printer; said enforcement means bei-ng capable of receiving ' 
10 information from the keypad regarding the particulars of a vehicle; storing said
information and the credit data received by the communication means from the
in-vehicle parking meter; said printer being able to print parking offence notices.

According to a further preferred feature of the invention said top-up machine
comprises an input that is capable of transferring credit and car park data to the

15 portable memory means and transaction data from the in-vehicle parking meter ; a
keyboard; a visual display; a processor.

According to another aspect of the invention the invention resides in a parking
fee monitoring and collection means comprising an in-vehicle parking meter
which includes an input means, a memory, a clock, a processor and a display
20 means, said clock providing timing and date details, said-memory adapted to  "
receive and store a credit value and to accommodate information relating to car"
park pricing parameters and car park particulars, said input being capablé of '.
inputting data regarding a parking event and to activate the processor, said-_ |
input further comprising a reader adapted to be able to transfer information and
25 credit to and from a portable memory means to vary the credit value, sai_id
processor adapted to procé_ss said data according to said information and the
timing and date details of the parking event, determine a fee for said parking. "
event, deduct the fee from said credit value and transmit to the memory"'the L
particulars of the parking event which are stored as a transéction, said display
30 means comprising a visual display means providing time, timing and date defgils
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15 - I nspection by wardens. While the use of the pay and display
‘nachfne does provide the notorists with sone conveni ences (e.g. the
‘notorists do not need to buy coupons or display a nunber of coupons .
according to the anticipated parking period) the use of such machines stll'
result in the three inconveni ences descrBbed at (la) to (1c) above. 20
3. In-vehicle Electronic Parking Meters Different el ectronic parking neters
have been dasgrapsscticiiadtads, $4i§- dlﬁﬂéﬁfﬁt‘ieé\*& fuﬁhé?%o%‘i sititfla | conaRtniBatient
Nos. 72802 and 76111. Their common features include an electronic par ki ng
met er that meens adapted to Gelentivelynprqvids andingioationofcthedstatus of thercredit:

I nterface (b ttona}or sw tches) 25 for starting/stopping the

nmet eri ng, %ﬁ’ﬂgggurlng t he parked tine,

According to a preferred feature of the above aspect the parking fee monitoring

5 and collection means further comprises said portable memory means, and a top--
up means from which the portable memory device receives the credit and the
information for use by the in-vehicle. parking meter and to which the portable
memory device passes previous transaction details.

According to a preferred feature the portable memory device provides at least a-
10 portion of the memory for the in-vehicle parking meter.

According to a preferred feature of the above aspect the parking fee moniforing _
. and collection means further comprises an enforcement means havihg_ a
communication means, an input, a processor, a memory, and a printer, said
- communication means adapted to communicate with the communication means
16 of the in-vehicle parking meter, said input means adapted to receive information
regarding the vehicle accommodating the in-vehicle parking meter, safd
proceséor adapted to determine an appropriate penalty relating to the park_ihg
everit, to activate the printer to print a notice relating to the parking event, and
pass the information to the memory. '

20 According to a further preferred feature the memory of the enforcement means is
adapted to accommodate said information and the communication means of the
enforcement means is adapted to transmit said information to the in-vehicle

_parking meter.

According to a preferréd feature of the above aspect the signal comprises an
25 electromagnetic signal. According to one example the signal comprises an-
infrared signal. '

According to an alternative preferred feature of the invention the portable'_: K
memory means comprises a smart card. I
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and a display for indicating the available (balance of) credit/tinme
eventual | y checked by car park wardens.. The el ectronic parking neter

di scl osed by U S. Patent no. 4,730,285 has zone sel ection features that -
allow the neter to be used for different parking zones with different 30
charging rates. -3 - One of the major-@rawbacks of the electronic
parking neters conmes fromthe visual checking of neters.

10

15

20

25

Throughout this specification the term portable memory device shall be taken as -
including a smart card (self-protected memory card or micro-processor card) or
equivalent device which is able to be used to transfer information between
installations and which has a means to enable the information to be transferred _
which means can include a machine readable interface or a transmitter and
receiver of electro-magnetic radiation such as infrared radiation, and which are
capable of transferring encoded data to and from the device.

According to a fu_rther preferred feature of the invention the in-vehicle parking
meter is provided with an activation means which is able to activate and.
deactivate the in-vehicle parking meter to initiate and terminate respectively a
parking transaction. According to one embodiment the activation means'
comprises a control associated with the in-vehicle parking meter and which is:
adapted to be operated manually. According to another embodiment _.the :
activation means comprises a control associated with a car pérk which will cause
activation and deactivation of the in-vehicle parking meter on the entry and the

departure from the car park respectively of the vehicle housing the in-vehicle
parking meter. '

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

The invention will be more fully understood in the light of the following
description of several specific embodiments. The description is made with
reference to the accompanying drawings of which:

Figure 1 which is a schematic representation of a parking fee monitoring system

for open public car parks according to the first embodiment;

Figure 2 illustrates the display and the in-vehicle parking meter according to the

first embodiment;

Figure 3 illustrates the enforcement device and the interconnection between_the
elements of the enforcement device according to the first embodiment;
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4. Electronic Parking Tag/ Meter with RF Communication Devi ces European

pat ent EP 0523742A2 (EASY PARK LTD) discloses a system5 for

noni toring parked vehicles, conprising a portable parking tag for each

vehicle and a readi ng device used by wardens. The portable parking tag uses - -
a menory for storing parking parameters afd pre-purchased credit. The L
credit in the tag is decreased in respect of actual parked tinme and zone.

The par ki ng Riggreud diusiraigs (haadiisplayrmttmiytlemonmmtim?émw\ethboae?ﬁpts of

(a non-contggct .data co nication circujt coupled with an antenna or -

ef fecting dzf‘ﬁt?ﬁ"éﬂﬁéﬁ@iﬁg?écﬁﬂm t‘?eﬂ'@cf!rﬁbﬁﬁ'gﬁgtni@”tboupl ing with the

readi ng device or host. The reading device includes an antenna coupled to a._.
reading cir qtjghrd 8indstFeY RS itBHatE 3idh b el fobSlp Mdthie FGPEASEIHd B

top-up amount according to the first embodiment;

5 Figure 6 illustrates the interface screen of the top-up machine displaying the
result of a top-up operation according to the first embodiment;

Figure 7 to Figure 10 illustrate some display screens of a management station
which is connected to the top-up machine by a network for management of the

car park pricing parameters by a relevant authority according to the first
10 embodiment;

Figure 11 illustrates the display of a computer connected to the top-up machines
by network for settlement according to the first embodiment; and

Figure 12 which is a schematic representation of a parking fee monitoring
system for closed public car parks according to the second embodiment..

15 The open public car park parking fee monitoring system, according to the first
‘embodiment as illustrated schematically at in Figure 1 is intended for use in an
open car park and, comprises in combination a portable memory means which
takes the form of a “smart card” (1) functioning both as a reloadable stored value
card (or chip) and as a carrier of the data related to the idéntity of the vehicle

20 owner, the car park owner and to the car park pricing parameters; and an in-
vehicle parking meter (2) that has a microprocessor and an infrared |
communication device where the in-vehicle parking meter (2) is used to
calculate the parking fee, to debit the fee from the smért card (1) énd to o
communicate with an enforcement device (3) which also forms part of the __ i

25 -combination and which is to be used by car park wardens to check the validity of
parking meters and to record and - print parking offence notices.  The
embodiment further comprises a top—up machine (4) for replenishing the smart |
card, for collecting the necessary information regarding previous:transactions for

This Sheet Has Been Replaced

MBI




each parking paranmeter stored in the parking tag menory; a validity 15 . .
verification nmeans coupled to the readi ng circuit TAShe&t Hae Tmnﬁla\c&! to the.

first si gnal for generating a validity signal; and s coupl ed___.
to the validity verification means and responsive t signal "
for producing a visual or audible output8-The use cormunl cation in
the system provides a solution to the 20 - pr obl ems from vi sual

checki ng of sgttiementptig@serand aiso Brmpmuhgr@rqfa‘rle peieingy patantetersinsthebie-.
recorded into the corresponding garkl ng via the RF communi cation °

bet ween theVeF'“é@GlPﬂjklﬂé\m@'@rélW@UQ @@é@awrﬂﬂéi the probl em of di sagree'rfent
between the warden and the nmotorist on the offence/offence ticket can be - _,'-._-; .‘

significanthy ceflifelhove the form of portable memory device used in the first

embodiment comprises a smart card which is an IC card with either a self-

5 protected memory or a microprocessor in the IC chip and which is a portable
digital data carrier with high security' due to its specially designed protection .
logic circuit, security code, éndlb_r cryptographic keys, encryption and
authentication algorithms.

The smart card used in the embaodiment has two roles :

10 (a) a reloadable stored value media for providing credit to the in-
vehicle parking meter where the prepaid credit is stored in the card .

and deducted by the parking meter according to parking rate and
- parked time.

(b) a carriér of data related to the owner‘ of the vehicle, the owner of
15 the parking place (bucket) and to the car park pricing parameters.
n regard' to the bucket, a car park owner’s bucket is a memory
zone assigned to a car park owner and is used to accumulate the
charged parking fee of previous parking trahsactions that belong to
the owner of the parking place. When the card is being
20 replenished, the amount in the bucket relating to previous
transactions will be transferred into a corresponding “pool”
provided in the top-up-machine for settiement purpose.

The car park pricing parameters include the parking rate related to a parking'-"
zone, the date and.time'-;' time unit of charging; beginning and end points' of time

25 zones, etc. These parameters are set by the car park owner or by the relévant
authority and are subject to 'modification- as and when the need arises. The
parameters are stored in the top-up machine and any variationé are transferred
into the smart card during top-up operation to be transferred to the in-vehicle
parking meter when the card ié inseﬁed into the in-vehicle parking meter .




devi ces provide the problens of (la) to (1c). However, the - ..
'system has sone ting to security and RF communi cati on which
are described as" I : -4 - (1) . Security Problem The portable
parking tag uses a nenory to store pre-p@r‘chased credit, which can be
renewed by using a termnal via RF communication. This conception is quite. . .
fragil e i n The sg@rtucard/ used in the embodiment can be.a special parking card or a

general purpose cash card with a special parking fee file.

25 - The sm;%tuﬁm@naﬂfmd onic parking tag with RF conmuni cation

The in-vehicle parking meter (2) of the embodiment comprises a smart card
pricing terminal which can if desired be the size of a pocket calculator and is to. _ '
5 Dbe placed on the dashboard of the vehicle. The parking meter (2) has a first
memory accommodating information in regard to the parking tariffs according tb
the parking zones available to the motorist, the parking time, the time of day and
particular days of the year, a clock and a processor which is able to calculate
the parking fee payable based on the parking rate, the'parked timé, the time of
10 day and the particular day of the year. In addition the in-vehicle parking meter
has an input which is adapted to receive the smart card to access the memory
contained in the card in regard to the credit available in the card and the parking
tariff parameters. The processor is able to deduct the parking fee from credit
stored in the smart card provided the smart card has been ins'talled in the input.~
15 The credit which is deducted ét each parking transaction is in turn recorded in-
the bucket in the smart card in order to identify the party (ie parking place
owner) to whom the credit is to be credited when the smart card is again topped
up from the top-up machine. In addition, if on installing the smart card the
parking tariff parameters have changed, the memory in the in-vehicle parking
20 meter will be upgraded accordingly. )

On parking the vehicle at a parking place, a motorist inputs into the in-vehicle
parking meter, the relevant code for parking zone by using the cursor buttons (5)
" and the LCD (6) which also displays other pertinent information such as date,
time, the balance of credit available in the smart card, parking fee, etc. As
25 stated the memory in the in-vehicle parking meter includes the parking pricing
table (8) set by relevaﬁt authority. The pricing table contains car park pricing
parameters such as parking r,ates', zone, date and time. The pricing paraméters

in the table can be modified by the authority when it is necessary. The new
pricing parameters are stored in the top;up machines and transferréd into the in-
30 vehicle parking meter through the smart cards. The clock (9) is used to provide
real time clock and calendar functions and is linked to the processor. The input




aspect in that the RF conmunication signals for renewing credit can 5 Ry
be easily captured and reproduced by soneone. (2) Dr as ?eﬁg;-:-
“RF technol ogy: To obtain a fast and efficient checking, t :
comuni cati on di stance between the readi ng device and par E
range from1l to 2 nmeters. However, due -t e€onstraint in antenna size, power

]
:;
i
|
}
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H
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consunption, cost 10 ~and RF interference, the comunication -
di stance i scdmh ée%cb hmaﬂ LR E Y CEHSINTITER198) foR HiePédding ePd witing 6PtHeocata.
centineters. i ng high frequency radi o wave can increase the connunlcatlon

di st ance wlnha@.diﬁom thatisrivehidle zearking: metes incorporates a displmy) perare whieh
| NVENTI ON comprises a transmitter and receiver in the form of an infrared commumcatipn_,-’?_ :

i ' device (7) which is able to receive the query signal and the time calibrat'igh."_ '
5 information from the enforcement device (3), and transmit the meter statqs" [
5 including the credit status of the smart card to the enforcement device for validity '
; checking. The processor (11) is programmed to find the actual parking rate from
the pricing table according to the parking zone being occupied, the date, and the' "
time of day, the day of the year in order to calculate.the parking fee, and to

10 perform debit transaction control, parameter transfer control, communication,
security and other functions. ' '

| - The enforcement device (3) as shown at Figure 3 is used by car park wardens -

: for checking the in-vehicle parking meter validity, the status of the credit stored

; by the smart card, calibrating the time clock in the in-vehicle parking meter_'*'

‘l 15 (when necessary), and dealing with. parking offences. The verification of the

% validity of the in-vehicle parking meter includes the checking of the parameters -
received from the meter through mfrared communication, such as security code,
date, time, parking zone pricing rate etc. Once a warden presses the checking
button of the enforcement device, an infrared query sxgnal is sent to the parking

20 meter to be checked. The meter will respond by returning its status and working
parameters. If there is a small time difference between the time clock of the
meter and that of the enforcement device, the enforcement device will send a
time calibration information package to the meter to correct its real time clock. If
any error in the meter is detected, the enforcement device asks the warden to

25 input the car registration number, and then it will print a prp’blem or offence’
notice. The enforcement device also allows the warden to input the parking.
place errors, such as parking in places other than in a parking lot, failing to obey'
signals, and etc., and to print the parking offence notices. The parking offence
records stored in the enforcement device can subsequently be downloaded to a

30 management station when the warden returns to the office. The enforcement " :
device has an alphanumeric keypad (13) and a LCD display (14) which all'ows:.z'




It is.an object of the invention to at Ieast partially overcome some of the
above nentioned difficulties of existing systens for nonitoring and
col l ecting parking fees. SUMVARY OF THE | NVENTI ON 20 Accordingly the- s
i nvention resides in a parking fee noni tq ing and col |l ection system

conprising in conbination at |least a smart-card as secure portabl e menory

means; an in-vehicle parking nmeter; an enforcenent neans; and a top- up and
settl ement #R@wardes to input the relevant car parking zone, to start the in-vehicle parkmg '

meter checking, to input car registration numbers, the parking place, error L
codes, etc. An infrared communication device (15) is used for exchanging. _'
information with the in-vehicle parking meter. A small printer (16) is used to - '.

5 print parking offence notices. The same car park pricing table (8) as that in the
in-vehicle parking meter is stored in a non-volatile memory. A real time clock -
(17) provides date and time data. The enforcement means is provided wit_H a
microprocessor (18) and its related IC chips and software (19) which are uéed' o
for the checking the validity of the in-vehicle parking meter, for calibrating the: .

10 time clock of the meters, and for performing other functions such as keypa'd,'--' |

control, print control, communication control, etc. |

The top-up machine shown at Figure 4 is used to replenish the credit in the
smart card, to update the car park pricing parameters stored in the card, ahd to
deal with the operations related to parking fee settiement. Tﬁe top-up machine

15 can either be a machine specially 'designed for the parking fee monitoring
system use only_of may comprise an Automatic Teller Machine (ATM) in which
the necessary hardware and software for the parking fee monitoring system has
been 'integrated. The top-up machine comprises a smart card reader/writer '(20)_
which is used for reading and writing the smart card; a monitor (or display) (21),

20 a keyboard (22); a printer (23) for producing receipts; énd a microprobessoi'
based processing device (24) including a software (25) for pérforming the
functions of: .

(a) smart card top-up (loading a credit into the purse file in the smart card
chip by an exchange of money or a bank account transaction);

25 . (b) management of car park pricing parameters (accept new parameters
set by relevant authority; transfer the new parameters to smart card
chips).

(c) settlement which involves the extraction of the parking fees charged: '_
for prewous transactions from the portion of the memory in the smart o
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-5 - CHARACTERI ZED I N THAT: the smart card includes: a secure nenory for
storing prepaid credi 1R king paranmeters and parking transaction records; ;.
5 AhiziShe 2 In-vehicle parking neter includes: a smart card - =%
interface f g and witing, an infrared device consisting of an-.-™
infrared r ei ving coded i nfl2ar ed waves and converti ng it.into,

el ectronic data, an infrared transmtter for converting coded el.ectronic
data into infrared earderelevant tondthetbucketi of the ;parking place owner, and the

transfer of the amount to the corresponding owner’s account.

Figures 5 and 6 illustrate two interface screens of the top-up machine for the

card top-up operation. By using the screen in Figure 5, a motorist can choose - N
5 the amount that he would like to transfer to the smart card. The screen in Figure - S

6, shows the balance in the smart card before top-up, top-up amount and the

new balance in the smart card. If desired the motorist can choose to obtain‘a. _

print-out of the top-up receipt. |

Figures 7 to 10 illustrate some sampie screens of a management station which:
10 is connected to the top-up machines by a network for updating cér park pricing
parameters by the relevant authority. The screen in Figure 7 is intended for |
selecting the parameters for updating. The screen in Figure 8 allows for
modification of the basic parking rates. The screen shown at Figure 9 is uéed to
set the pricing parameters for one car park zone where the parameters include
15 car park owner; car park zone number; pricing schedules for week days,
Saturday, Sunday and holidays; and whole day limit. The screen in Figure 10is -
intended for setting holiday dates. | |

Figure 11 illustrates the screen of a computer connected to the top-up machines -
by network for settlement processing. |

20 In the case of the first embodiment as described above and as shown in the
drawings the smart card provides the store for the credit which is to be -
consumed by the in-vehicle parking meter. According to an alternative
embodiment the in-vehicle parking meter may have its own memory for storage |
of the credit in which case the input is able to transfer credit from the smart card

25 tothe memory of the in-vehicle parking meter.

'Th_e second embodiment which is schematically illustrated at Figure 12 is of a
very similar form to the first embodiment is intended for use in association with a
closed car park where the entries and exits are controlled by gates or boor_n_s_
(26) which are each associated with a barrier controller (28). In t:he'case"of the




10 -circuit for decoding the data received and coding the data to be
transmtted, a parking neter menory for storing car park pricing paranmeters. '
-and parking transaction records, a real time clock circuit for providing
the data of date and tinme, a mcroprocessor coupled to the smart card
interface, the infrared device, 15 the4gnory and the real tine clock
circuit, and being adapted to conpute the parking charge based on the .
parki ng parsyEhar smbeiMést sacH Marfiél @ohRElER i gﬂ&naeeew;tﬁaé %c%ﬂﬁe? (oP) and
to the parked tinme, to authenticate the smart card, to control e par

t ransact i orwlich caadzar nhountedidn tige gatelor badinar thedsupport therefoo andalduches
first recelv d S|gnal fromthe infrared device and verify it, and in

case where @ sRImynicate With,the, invehige PRTkINGaMetArofd) effk @ Vﬁ@ﬁ’ﬁsast'&

send a approaches the gate or boom (26). Such communication in the case of the second -
5 embodiment is effected by an encoded infrared signal. ' v

The scanner associated with én entry to the car park communicates with the in-vehide.‘. ,
parking meter of an incoming vehicle to ensure that it has sufficient credit stored in the * - |
memory and if there is sufficient credit to activate the in-vehicle parking meter and
open the gate or boom. '

10 The scanner associated with the exit of the car park communicates with an exiting:
vehicle to deactivate the in-vehicle parking meter check. At this point in time _th_e, S
processor of the in-vehicle parking meter will determine the parking fee payable'énd_ _
deduct that fee from the credit stored in the memory. If at the conclusion of the -
transaction, the in-vehicle parking meter has sufficient credit stored in the memory the |

15  controller (28) will open the gate or boom (26). -

According to a further embodiment the smart card may provide the memory for
the in-vehicle parking meter in relation to the parking parameters as well as the.
credit balance wherein the smart card must be inst_a||ed in the input to provide
the memory for the in-vehicle parking meter.

20 According to a further embodiment the in-vehicle parking meter may be self
contained in regard to the memory functions of the smarff card of the first
embodiment. In such a case the transfer of information to' and from the in-
vehicle parking meter is effected through a separate portable memory means
which is able to perform all of the functions of the smart card referred to above

25 bljt which is able to communicate with the in-vehicle parking meter and the top--
up machine by means of an encoded signal in order to load the in-vehicle
parking meter with credit and the parking parameters and to extract from the in-
vehicle parking meter, the particulars regarding thé consumption of credit and
the relevant bucket to which the consumed credit is to be credited. The signal

30 may comprise any desired form of remote transm|ssmn A particular example

comprises infrared radiation.
et Has Been RT‘laced
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response including neter status and parking transaction records to the

enforcenent neans, and to control the updating of the parking paraneters -
stored in the neter; -6 - and in that the enforcenent neans includes: an .
infrared device consisting of an infrared transmtter for converting coded:

el ectronic data into infrared signals and4+ansnitting it out, an infrared-

recei ver for rece|V|ng coded infrared waves and converting it into
el ectroni c dafBould be appreciated that the scope of the présent invention need not be

limited to the particular scope of the embodiments described above.,

-
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perpe EE S e

5 a circuit for coding the data to be transmtted and decodi ng the data

received, a nmenory for storing parking paraneters,

" of fence notices by the enforcenent neans itself, a realThs

for providing the data of date and tinel}5%0 a por
for prodUC|ng par ki ng offence notices, a mcroprocessor

i nfrared d
and bei ng

-records received fromparking neters, and the records of issued ﬁ? kl%%

e Shac PR B B o 5 (1o 01 Ik

nmeter and to record and | ssue parking offence notices, to transfer

par amet er s 1i B PariHg feROmERIBFiAg aHal collectiohmbAé colfpristily ifP campirttion arrent

means i ncl ude:

10

16

20

25

least a portable memory means; an in-vehicle parking meter; an enforcement

means; and a top-up means; the portable storage means having a first: - -

memory comprising a reloadable first store for carrying credit and a seoond- .
store capable as serving as a carrier of the data related to car park owners,
previous transactions and car park pricing parameters; an in-vehicle parking
meter having a second memory of a Corresponding form as the first memofy;,f@é;.t' -
processor, and a communication means, said processor being adaptecl_":to
calculate a parking fee according to the car park pricing paraméters and -'ihe_
particulars of the parking bay, the time of day, the day of the year and the

parked time, to debit the parking fee from the memory device and.said

communication means being adapted to remotely communicate with the °

enforcement means to provide credit to the enforcement means; whereby the . -

enforcement means is able to be used to remotely check the Avalidity of in-.
vehicle parking meter and to record and print parking offence notices; said -
top-up machine being adapted to transfer a credit to first store of the portable

“memory device, update the status of the car park pricing parameters in the

second store and obtain transaction data necessary from the portable memory
device regarding previous transactions.

. A parking fee monitoring and collection means as claimed at claim 1 wherein

at least a portion of the memory of the portable memory device constitutes at
least a portion of the memory of the in-vehicle parking meter.

."A parking fee monitoring and collection means as claimed at claim 1 wherein

the in-vehicle parking meter alsa comprises an inout means which is adapted

to be able to communicate with the portable memory device to receive credit
~ therefrom, update the car park pricing parameters and transfer data regarding

previous transactions to the portable memory means.

* c L M S *

parking-transacttom
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atermnal including a smart card interface for card reading/witing for

transferring a credit and parking paraneters to a Thin$heet eplagede tine
for collecting the parking transaction records from , a
managenent neans for parking paraneters nagenent, nt nmeans - .:

for settling 20 collected parking charges 1o correspondi ng car park
owners' account. According to a preferred feature of the invention the
pr e- pur chas&d A patking fee smaniteiingrand eoligrtion means asheJaimediat any ane:of the t

o o o P e AP BB B e o b

infrared devi GriapksPth bBcdifimodate aaiakéagq?a;fﬁtﬁrci@6a'rérnétb?s;ea1tmze¢mrdiﬁ@ans

provi des a communi cation distance of u meters wth small device size, '
smal | power celateand time data; a keypad; a visual display; a processor; and a printer;; . -

5 said enforcement means being c_apable of receiving information from the
keypad regarding the particulars of a vehicle; storing said information and the
data received by the communication means from the in-vehicle parking meter, |
said printer being able to print parking offence.

5. A parking fee monitoring and collection means as claimed at any one of the

10 preceding claims wherein said top-up machine comprises an input that is

capable of traﬁsferring data to and from the portable memory means; a
keyboard; a visual display; a processor.

- 6. A parking fee mohitén'ng and collection means as claimed at any one of the .
preceding claims wherein the portable memory means comprises a Smar;;-. RS
15 card. ' -

7. A parking fee monitoring and collection means as claimed at any ,onefo_f.: o |
claims 1 to 5 wherein the portable memory means is able to communicate with

the in-vehicle parking meter and the top-up machine by means of an encoded
signal. -

20 8. A parking fee monitoring and collection means as claimed at claim 7 wherein
- the signal comprises an electromagnetic signal.

9. A parking fee monitoring and collection means as claimed at claim 8 wherein
the signal comprises an infrared signal.

10.A parking fee monitoring and collection means comprising an in-vehicle

25 . parking meter which includes an inpdt means, a memory, a clock, a processor
and a display means, said clock providing timing and date details, said
memory adapted to receive ahd store a credit value and to accommodate
information relating to car park pricing parameters and car park particulars,

A RO 010




the invention t meters include parking charge rates rel ated
to different car ype of days and tine periods with a version
nunber and effec ording to a further feature of the invention .
t he parking paraneters are set by 5 the tar park owners or by the relevant . .
authority and can be nodified as and when the need arises. The paraneters

are stored i nsaideinpupcomptising aeypaddor inputting data regarding a parking event -
_and to activate the processor, said input further comprising a reader adapted
to be able to transfer information and credit to and from a portable memory
means to vary the credit value, said processor adapted to process said data )
5 according to said information and the timing and date details of the parking
event, determine a fee for said parking event, deduct the fee from said credit . |
value and transmit to the memory the particulars of the parking event which

RF i'nterferenc ggleﬁ eaReplaced - 7- According to a preferred feature of

are stored as a transaction, said display means comprising a visual display
means providing time, timing and date details and. transaction details, said "
- 10 display means further comprising a communication means adapted to.

selectively provide an indication of the status of the credif value in the
memory. -

11.A parking fee monitoring and collection means as clalmed at claim 10 further"__.-
comprising said portable memory means, and a top-up means from which the .
16 portable memory device receives the credit and the information for use by the __
in-vehicle parking meter and to which the portable. memory device passes
previous transaction details. |

12.A parking fee monitoring and collection means as claimed at claim 11 -
wherein the portable memory device provides at least a portion of the membry '_
20 for the in-vehicle parking meter.

13.A parking fee monitoring and collection means as claimed at any one of the
claims 10 to 12 and further comprising an enforcement means he_ving a -

communication means, an input, a processor, a memory, and a printer, said
communication means adapted to communicate with .the communication

25 means of the in-vehicle parking meier, said input means. adapted to receive
information regarding the vehicle accommodating the in-vehicle parking
meter, said processor adapted to deterrnine an appropriate penalty relating to
the parking event, to activate the printer to print a notice relating to the
parking event, éhd pass the information to the memory.

* (4 L M K *




any-variations are transferred into the smart card during top-up operatlon

According to a further feature of the invention the in- R
meter conprises a table of current parking paraneters wt rrber R
~and a 10 table of spare parking paraneters with a corres L
number and effective date in its nenory.18Men the effective date of the

spare parking paraneters is reached, the parking neter will update the.

current partd.Agparkirgrefeer monitoting t dred scoliection tinetinsfas Fotaimeat @t palaime1®rs.
When a smart card.is inserted, the l%arkln neter will read the version

nunber of t haViRIRID Fg Memeny, G ibeceraorcenent maans is agapted Fféa@ee@mﬁat@h R
par ki ng. ot eroals AOTIEFEEhA 4RE cEnRuRBRATT idche g dieS eﬁ@*@ﬁ?ﬂ%&hﬁ % ’

those of the aﬂﬁp@wtcetransmltfshw inforehation to the in-vehicle parking meter.

5 15.A parking fee monitoring and collection means as claimed at any one of t'he'j- _ g
. claims 10 to 14 wherein the portable memory means comprises a smart card.' S

16.A parking fee momtonng and coliection means as claimed at any one. of? o
claims 10 to 14 whereln the portable memory means is able to commumcate:f'

with the in-vehicle parking meter and the top-up machine by means of ,an_' |
10  encoded signal. |

17.A parking fee monitoring and collection means as claimed at claim 16 .-
wherein the signal comprises an electromagnetic signal. '

18.A parking fee monitoring and collection means as claimed at clai'm'. 17_.'
wherein the signal comprises an infrared signal.

16 19.A parking fee monitoring and collection means as claimed at any one of the |
_preceding claims wherein the in-vehicle parking meter is provided with an
activation means which is able to activate and deactivate the in-vehicle parkmg N
meter to initiate and terminate respectively a parking transaction. '

20.A parking fee monitoring and coll_ection means as clai'med at claim 19.
20 wherein the activation means comprises a control associated with the in--
vehicle parking meter and which is adapted to be operated manually.

21.A parking fee monitoring and collection means as claimed at claim 19
wherein the activatidn means compﬁses a control associated with a car park |
~which will cause activation and deactivation of the in-vehicle parking meter dn
25 the entry and the departure from the car park respectively of the vehicle
| housing the in-vehicle parking meter. | |

22.A parking fee monitoring and collection means substantiélly as herein

L

described with reference to the accompanying drawings.




Accor di ng to a preferred feature of the invention the parking transaction
rrecord includes a charged amount reélated to' a corresponding car park owner,
the 20 parking start and end tine and the transaction date and tine.
According to a further preferred feature of the invention the parking
transaction is recorded in both the smart1&ard and the parking neter "= - .-
menory. The records in the smart card will be collected by the top-up rreans ;
and processag gi_ the_settlenment nmeans, while the records in-the parking -
“meters can ﬂﬁé Ed by 25 using the enforcenent neans and processed by
t he correspondi ng car park managers for the car park owners' reference. .

According to mka@rﬁ P{éﬁﬁdﬂm@rl_w]lgfcgp%Eﬁgyggfmgﬂﬁge sai d parkl ng.'

meter conpri ses or storl ence notice. recel ved 2
fromthe

A parking fee monitoring and collection means t:ompnsmg an in-vehicle parklngrj,__ "
meter (2) which can be associated with a portable memory means: (1), an_':_' i
enforcement means (3); and a top-up means (4); the portable storage means (1)t' i
having a first memory adapted to store a credit value and also adapted to store ;:" :
data related to car park owners, previous transactions and car park p'ric'ing”f -
parameters; the m—veh:cle parking meter (2) having a second memory (8) of a:_ 3
corresponding form as the first memory, a processor (11), and a- communlcanonaf' o

means (7); the processor being adapted to calculate a parking fee according to s
the car park pricing parameters and' the particulars of the parking bay, the'-ti'r:ne-"_ B

of day, the day of the year and the parked time, to debit the parking fee from th_e_ _
memory device; said communication means being adépted to rembtély_' k

communicate with the enforcement means to provide data to the enforcement
means; whereby the enforcement means is able to be used to remotely check
the validity of in-vehicle parking meter and to record and print parking offence:
' notiées; the top-up machine being adapted to transfer a credit to the first _memory
device, update the status of the car park pricing parameters in the first memory
and obtain transaction data neceésary from the portable memory device
regarding previous transactions. |

Figure 1
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enforcenment neans via infrared comuni cati on neans. -8 - According to a
further preferred feature of the invention the in-vehicle parking neter

al so conprises operation interfaces, such as buttons and display for

par ki ng zone sel ection, netering start'[@ and stopping. According to a
.preferred feature of the invention the enforcenent neans 5 conprises an
“interface for linking to the car park managenent host, for upl oading the
col | ect egkgwﬁdgg transaction records and the parking of fence’

Top-up and Settlement Car Park
Owners

1t

Settlement
Organisdtion

Figure 1
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records. According to a further preferred feature of the invention the

enf orcenent neans has a function of calibrating the real tinme clock in the
parking nmeter. 10 DESCRI PTI ON OF PREFERRED EMBODI MENTS The invention wll
be nore fully understood in the |ight of the follow ng description of
"several specific enbodiments. The descyjetion is nmade with reference to the
acconpanyi ng draw ngs of which: Figure 1 which is a schematic
representation of a parking fee nonitoring system 15 for open public car
parks according to the first enbodinment; Figure 2 illustrates the display
“and the in-vehicle parking neter according to the first enbodinent;

R «]
' 5

ﬁicing Table
8 |

Rate
Time
0.59 Zonen
Zone m
Real 11 '
9 | Time Infrared
Clock | WP | Microprocessor «» Device 7

3

Parking Time Transaction | |Transfert of
Counter Control Parametres

Software t

\1 2 Card ReaderMriter| 10 /

Figure 2
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Figure-3 illustrates the enforcenent device and the interconnection between
t He el enents of the enforcenent device according to the first enbodi nent;
20 Figure 4 illustrates the display and the interconnection between the
-elements of the top-up machi ne according to the first enbodi nment; Figure 5
which is a schematic representation ofy g parking fee nonitoring system for
cl osed public car parks according to the second enbodi nent. -9- The open
public car park parking fee nonitoring system according to the first

7
e
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]
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e
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ﬂicing Table

s A
Rate
[ime
| e Zone n
9 Zonem
17 .
Real 18
Time |8 | Microprocessor | €ap| Infrared 15
Clock ‘ Device
KeyPad | Printer |Scanning, | Time
19 control - | Control |Checking | calibration
K Software /
Figure 3
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enbodi ment as illustrated schematically at in Figure 1 is intended for use
“in open car parks, and conprises in conbination a snart card as a secure
portabl e nenory neans (1) functioning both as a rel oadabl e stored val ue
card and as a 5 carrier of the data related to the identity of the vehicle
owner, the parking paraneters and the pagki ng transaction records rel ated
to car park owners; and an in-vehicle parking neter (2) that has a

m croprocessor and an infrared conmunication device (7) where the
in-vehicle parking neter (2) is used to calculate the parking fee, to debit
the fee fromthe smart card (1) and to 10 comunicate with an enforcenent
,device (3) with an infrared g cation _dovi 5) which also forns part
of the conbi nati on and whi clf ark wardens ‘to check the
validity of parking neteps ¢

20

22 23

4 21 22 \

20 Displayer| | Keyboard
Smart Card ‘
Reader/Writer 24 23
or Mi .
g | 4| Microprocessor || printer
Device '
25 '
Software
Prepaid parking | Update of Settlement
fee Top-up, parameters processing
Figure 4
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- parking offence notices. The enbodi ment further conprises a top-up machine
(4) for replenishing the smart card, for collecting the necessary
informati on 15 regardi ng previous transactions for settlenent purpose, and
al so for updating car park pricing paraneters in the in-vehicle parking
meter through the smart card (1). The spgrt card used in the first

enbodi ment is an IC card conformng to 1 SO 7816-1, 2,3 and 4 standards with
a mcroprocessor in the IC chip and which is a 20 portable digital data
carrier with high security due to its specially designed protection |ogic
circuit, security code, and cryptographic keys, encryption and

aut hentication algorithns. The smart card used in the enbodi nent has two
rol es:

« Topup purking tee

s Balance

Card old balance: $12.50

Top up value: $100.00
Card new balance: $125.50

(Tff"

Figure 6
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(a) a rel oadabl e stored value nedia for providing credit for parking fee
- paynment where the prepaid credit is stored in the card and

deducted by the parking neter according to parking rate and parked tine.

(b) a carrier of data related to the owner of the vehicle, the owner of

the parking place (bucket) and to the gay park pricing paranmeters. 30

In regard to the bucket, a car park owner's bucket is a nenory - 10-

CModity Parameter

Figure 7

- Modify Parking Rate
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zone assigned to a car park owner and is used to accunul ate the charged
parking fee of previous parking transactions that belong to the owner of

t he parki ng place. Wien the card is being replenished, the amount in the
bucket relating to previous 5 transactions will be transferred
into a correspondi ng "pool" provided ifns9he top-up-nmachine for settlenment
-pur pose. The car park pricing paraneters include the parking rate rel ated
to a parking zone, the date and tine; time unit of charging; beginning and
.end points of tinme zones, etc. These paraneters are set by the car park
owner or by the relevant 10 authority and are subject to nodification as
and when the need arises. The paraneters are stored in the top-up nachine
and any vari ati on/ e

Figure 9

s Public Holidays Table Defination
~Variable HO']C‘IG}’ e ——
TR NCT e 07/02/1997 |

Hari Rava Puasa

i 09/02/1997 .
Goad Friday: PEIRIAEETA ‘

i
P
i
|

Hari Raya Haji: TETZAER
Vesak Day 21!05"997
Deepavali: [31112/11997] ‘

Special Holi
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into the smart card during top-up operation to be transferred to the

I n-vehicle parking nmeter when the card is inserted into the in-vehicle
parking nmeter. The smart card used in the enbodi ment can be a speci al
parking card or a 15 general purpose cash card with a special parking
file. The in-vehicle parking neter (2)g¢b the enbodi nent as shown at Figure
2 conprises an off-line smart card pricing termnal which is the size of a
pocket cal culator and is to be placed on the dashboard or the inside w ndow
screen of the vehicle. The parking neter (2) has a first nenory (8)
accomodating 20 information in regard to the parking tariffs according to
t he parking zones available to the notorist, the parking tine, the time of
day and particul ar days of the year, a clock (9), a power supply unit (13)
and a mcroprocessor (11) with its

 Parking fee tor owners

Owner 1: $12.50 [_4._.

Owner 2: $36.80

Total accumulated parking fees:

Owner1: $1254.50
Owner 2. $2680.50

Figure 11
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software (12) which is able to cal culate the parking fee payabl e based on
the parking rate, the parked tinme, the tine of day and the particul ar day
of the yeatf. 25 |In addition the in-vehicle parking neter has a smart card
interface (10) which is adapted to receive the snmart card to access the
menory contained in the card in regardgyg9 the credit available in the card
and the parking paraneters. The m croprocessor is able to deduct the
parking fee fromcredit stored in the smart card provided the smart card
has been installed in the interface. The credit 30 which is deducted at
each parking transaction is in turn recorded in the bucket in the smart
card in order to identify the party (ie parking place owner) to whomthe

Figure 12
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credit is to be credited when the smart card is again topped up fromthe

t op- up machi ne.

I'n addition,

of current parking paraneters with a versi

par ki ng paranmeters with a correspondin
"nits 5 medbPARKING FERMONTORING ANQ COLLEGTION SYSHEM

the parking nmeter wll

HIELBT e HyERIO

i s reached,
be the sane
t he parking

araneters.

the in-vehi clﬁ_ parking nmeter conprises a table
n

nunber and a table of spare

ver si on nunber and effective date

ng paraneters

update the current parking paraneters to

When a smart card i s inserted,

ersion nunber of the parking paraneters in

the card, and if the version is later than that of the spare parking
paranmet er s i ITHid énvetishneldtes a6 .a parkind) fed Mdni@ingeard cMibdtiohospsteni biSing

spare parl<5i.ng paraneters to be the

sane as

smart card as secure portable memory and electronic in-vehicle parking meter

with Infrared communication device.

BACKGROUND OF THE INVENTION

In providing parking for vehicles it is common for authorities or car park owners

to provide an open public car park that does not have entrance and exit barriers

open publié car parks, which include:

10

Y
16

o
25

1._Parking Coupons

but where a parking fee is payable for use of a parking bay. In such car parks

> there a"re_‘currently several different methods of collecting parking fees at such

Car park owners or management organizations print parking coupons

where a motorist must buy parking coupons and when using the coupdns

the motorist is required to estimate his parking time and display correctly

at least one coupon before parking according to the period of time

required. The coupon is required to be displayed in the car at an

appropriate place to allow car park wardens to check it visually. This

system suffers from several inconveniences, which include:

(1a) The parking fee is based on the estimated parking time at a

minimum time unit (eg. 30 minutes). If the actual parking time used

is less than the estimated parking time, the motorist cannot be

refunded the overpaid fees. If the actual parking time is more than

the estimated time, the motorist is required to go back into the car,

and display_additional coupons before the estimated time passes,

to avoid the risk of being fined.
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t hose -of the paraneters in the card. On parking the vehicle at a parking

pl ace, a notorist inputs into the in-vehi c%e parking neter, the rel evant
code for parking zone by using the cursor Duttons (5) and the LCD (6) which
al so di splays other pertinent information such as date, 15 tine, the

bal ance of credit (#iypi Tael gisull ichecking' bf emplayddricbupsnd asy mﬁrﬁené\ﬁssﬁlﬁbw
the menmory (8) in the in-vehicle parking neter includes the parking

parameters as the par kﬁﬁgSlEhlflﬂ. nghlchtﬂeguges tbl? S&ﬂp@ﬁaﬂf aabghlocostyopmémog t
ricing table contains rKi ar afe ar one ate
gnd ti ?re The par ki ng ﬁﬁg F%l"gp?ﬂ SQE' tﬁ%t?g?f‘gﬂfemo face.

authority when it is 20 necessary. The new par ki ng paraneters are stored

in the top-up nmachiges Thedudd éf‘éflafgeeduaﬁﬁt? df (papef iy phodutioRastkthB ScdlRoMs
through the smart cards. The cl
5 results in a waste of resources and can be the cause of

" environmental poliution.

2. Pay and Display Machines

A pay and display machine comprises a fixed ticket dispensing machine

installed in the open public car parks for use by motorists. Before parking,

g 10 a motorist has to estimate his parking time and input that time into the pay
and display machine. The machine will then calculate and display the
corresponding parking fee to be paid. The motorist pays the fee by

feeding money into the meter and in turn receives a receipt from the

machine. The motorist then displays the receipt in the vehicle for visual

16 inspection by wardens. While the use of the pay and display machine
does provide the motorists with some conveniences (e.g. the motorists do

not need to buy coupons or display a number of coupons according to the

anticipated parking period) the use of such machines still result in the

three inconveniences described at (1a) to (1c) above.

20 3. In-vehicle Electronic Parking Meters

Different electronic parking meters have been disclosed, such as U.S.
Patent No. 4,730,285 and Israel Patent Nos. 72802 and 76111. Their
common features include an electronic parking meter that has a memory
for storing prepaid parking credit/time, an interface (buttons or switches)
25 for starting/stopping the metering, a timer for measuring the parked time,
and a display for indicating the available (balance of) credittime
eventually checked by car park wardens. The electronic parking meter
disclosed by U.S. Patent no. 4,730,285 has zone selection features that

allow the meter to be used for different parking zones with different

30 charging rates.

This is the replacement sheet
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(9) is used to provide real tinme clock and cal endar functions and is |inked
to the mcroprocessor. The smart card intefface (10) is for the reading and
witing of the card. In addition the i N- | e parklng neter i ncor por at es

a communi cation 2% ne whi ch, co LLSES r er. receiver in the
formof an infnar Z%I‘%Bﬁ%m@bqu Aw ggekscg lﬁﬁa{]%rwc p@rlgggén?tg@ 88%\‘3\%#"?%
query signal and thevisuBPcletkiny &f mefersnf or mat ion fromthe enforcenent

device (3) as ghown in Figure I, and transmt the neter status (such as
current date and tine of the parKki ng rret er cl ock zone _nunber, startl ng
time and parked ti4neElestienisfiarking gith B ! eviees

enforcenent deygice for validity checkl ng The m cr opr ocessor (11) S
prognamc, o | B A b RIE 05387Ng (ERRY PARIC DN sbBBE a7 "0
5 for monitoring parked vehicles, comprising a portable parking tag for each
vehicle and a reading device used by wardens. The portable parking tag
uses a memory for storing parking parameters and pre-purchased credit.
The credit in the tag is decreased in respect of actual parked time and
zone. The parking tag uses a RF (radio frequency) communication device
10 (a non-contact data communication circuit coupled with an antenna) for
e effecting data transfer via mutual electromagnetic coupling with the
reading device or host. The reading device includes an antenna coupled
to a reading circuit for receiving and reading the first signal representing
each parking parameter stored in the parking tag memory; a validity
15 verification means coupled to the reading circuit and a responsive to the
first signal for generating a validity signal; and an output means coupled
to the validity verification means and responsive to the validity signal for

producing a visual or audible output.

The use of RF communication in the system provides a solution to the
20 problems from visual checking of parking tags/meters. The parking
offence event can also be recorded into the corresponding parking tag via
the RF communication between the reading device and the tag, so that
the problem of disagreement between the warden and the motorist on the

offence/offence ticket can be significantly reduced.

25 The system using electronic parking tag with RF communication devices
provides a solution to the problems of (1a) to (1c). However, the system

has some drawbacks relating to security and RF communication which

are described as follows:
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-12- the year in order to calculate the parking fee, and to perform debit
transaction control, paranmeter transfer coptrol, comunication, security
(such as authentications, encryption and -) and ot her functions. The
enforcenment device (3) as shown at Figure 3 is used by car park wardens 5
for checking the imyvehi clegcOmvkPribleR! T riabi it 8% hidn
clock in thg i n-ve(h?cl e pgfékl ﬁﬁ/ n@er (V\Rg\r@neceésgg% %}g%de% I ng ’%Mllynﬁ’
par ki ng of f ences. Thstqrernre1p@mhasndmredlhe~mah|oanth tehemresl by usinlg z terminal

parking meter incl UdS% It-'{pecommunication. This conception is quite fragile in the security

aspect in that the RF communication signals for renewing credit can

5 be easily captured and reproduced by someone.

(2) Drawbacks from using RF technology: To obtain a fast and
efficient checking, the most suitable communication distance between
the reading device and parking tags should range from 1 to 2 meters.
However, due to constraint in antenna size, power consumption, cost

10 and RF interference, the communication distance is limited to a very

short range, normally less than 10 to 20 centimeters. Using high

frequency radio wave can increase the communication distance with

small antenna size, but this is costly.

15 OBJECT OF THE INVENTION

It is an object of the invention to at least partially overcome some of the above
mentioned difficulties of existing systems for monitoring and collecting parking

fees.
SUMMARY OF THE INVENTION

20 Accordingly the invention resides in a parking fee monitoring and collection

system comprising in combination at least a smart-card_as secure portable

memory means; an in-vehicle parking meter; an enforcement means; and a top-

up and settlement means;

25

This is the replacement sheet

‘Date: = 2 SEP 18



checking of the parameters received fromthe neter through infrared

communi cation, such as security code, dat; time, parking zone, pricing
rate, 10 etc. Once a warden presses the ki ng button of the enforcenent
device, an jnfrared query signal is sent to the parking neter to be
checked. Thg net elCRARACTERIZED IN THATurning its status and working
paraneters.|If there is a small tine difference between the tinme clock of
the meter apd that,K of the enforcenent device, the enforcenent device wll.
send a time| cal i brtB® SBIAM ¢AMGRGHASH package 15 to the neter to correct its
real time c|ock. If any error |n the neter is detected, the enforcerrent

device pronpts the, WaRdRN hémbRPYr SREirkAprékiy Stk BngH fa Lt
enc n&?’ﬁ Jfi % Iﬂe ce a o aI

will print g problemor notlce orcene _
t he warden cparlnpgttralﬂsacttm kegogdsgyl ace errors, such as parking in places

5 and in that the in-vehicle parking meter includes :
a smart card interface for card reading and writing,

an infrared device consisting of an infrared receiver for receiving coded
infrared waves and converting it into electronic data, an infrared transmitter for
converting coded electronic data into infrared wave and transmitting it out; a

10| circuit for decoding the data received and coding the data to be transmitted,

a parking meter memory for storing car park pricing parameters and
parking transaction records,

a real time clock circuit for providing the data of date and time,

a microprocessor coupled to the smart card interface, the infrared device,
15{ the memory and the real time clock circuit, and being adapted to compute the
parking charge based on the parking parameters related to the selected parking
zone, date and time, and to the parked time, to authenticate the smart card, to
\_/ control the parking transaction and record including card reading and writing, to
read the first received signal from the infrared device and verify it, and in the
20| case where the signal is an inquiry signal from a enforcement means, to send a
response including meter status and parking transaction records to the
enforcement means, and to control the updating of the parking parameters

stored in the meter;
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other than in a parking lot, failing to obey signals, and etc., and to
print the 20 parking offence noti ces. Th_eaparki ng of fence records stored
in the enforcenment device can subsequentty—be upl oaded to a nanagenent

stati on whe

n the warden returns to the office. The enforcenent device has

an al phanungric keywdnd thatthe amforeehfant thedpisdbicl(idds: whi ch all ows the warden

to input th
par ki ng net
pl ace,

errof

exchangi ng

(16)

IS use

sane car pa

time clock
5

10

15

20

25

b rel evant car parking zone nunber, to start the in-vehicle

br checking, 2 tQ input car registration nunbers, the parking
coded@n éf%@feind@m? &apgistipgneh apatnfraredi diansanittes Yo sopvedingor

' it | B Iy GJ: rkin . A snpll printer
S et T S o fhBon 2, 3 4 FEARE,
[ kegaiver fog récaing @odet aifrarediiivesantcbbileptima itkhto 88t SHic dAts eal
17) provides date and time data and a power _

a Circuit for coding the data to be transmitted and decoding the data received,
a memory for storing parking parameters, parking transaction records
received from parking meters, and the records of issued parking offence notices

by the enforcement means itself,
a real time clock circuit for providing the data of date and time,
a portable output means for producing parking offence notices,

a microprocessor coupled to the infrared device, the memory, the time
clock circuit and the output means, and being adapted to remotely check the
validity of the in-vehicle parking meter and to record and issue parking offence

notices, to transfer parameters into parking meters;
in that the top-up and settlement means include:

a terminal including a smart card interface for card reading/writing for
transferring a credit and parking parameters to a smart card at same time for
collecting the parking transaction records from the smart card, a management
means for parking parameters management, and a settlement means for settling

collected parking charges to corresponding car park owners' account.

According to a preferred feature of the invention the pre-purchased credit is
stored in the smart card. The credit in the smart card can be deducted by a

parking meter but never be transferred into a parking meter.

According to a preferred feature of the invention the infrared devices used in the
parking meter and in the enforcement means provides a communication
distance of up to 2 meters with small device size, small power consumption, no

RF interference and low cost.
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39 supply unit (21) for providing electrical energy. The enforcenent device
is provided with a mcroprocessor (18) and,its software (19) which are used
for checking the validity of the in-vehiele—parking neter, for calibrating
the tinme cl pck -13- of the neters, and for perform ng other functions

such as keypatcordihg @b a We'féﬁedifﬁétﬂ@ of thernAvention themp kit Faranfitrs fﬁaﬁade
top-up machi{ne shown at Figure 4 is used to replenish the credit in

smart card, | h@rkipgeharge, satesrelated e differeat sarsparkezbnes, tyre ofidays amﬂ tlme

deal with periods with a version number and effective date.

According to a further feature of the invention the parking parameters are set by
5 | the car park owners or by the relevant authority and can be modified as and
when the need arises. The parameters are stored in the top-up terminals and

any variations are transferred into the smart card during top-up operation.

According to a further feature of the invention the in-vehicle parking meter
comprises a table of current parking parameters with a version number and a

10 | table of spare parking parameters with a corresponding version number and
N effective date in its memory. When the effective date of the spare parking
parameters is reached, the parking meter will update the current parking
parameters to be the same as that of the spare parameters. When a smart card
is inserted, the parking meter will read the version number of the parking
15 | parameters in the card, and if the version is later than that of the spare parking
parameters in the parking meter, the parking meter will update its spare parking

parameters to be the same as those of the parameters in the card.

According to a preferred feature of the invention the parking transaction record
includes a charged amount related to a corresponding car park owner, the

20 | parking start and end time and the transaction date and time.

According to a further preferred feature of the invention the parking transaction is
recorded in both the smart card and the parking meter memory. The records in
the smart card will be collected by the top-up means and processed by the
settlement means, while the records in the parking meters can be gathered by
25 | using the enforcement means and processed by the corresponding car park

managers for the car park owners' reference.

According to another preferred feature of the invention the said parking meter

comprises a memory for storing the parking offence hotice received from the

enforcement means via infrared communication means.
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52the -operations related to parking fee settlenent. The top-up nmachi ne can
ei ther be a nmachine specially designed forgthe parking fee nonitoring
system use only or may be an Automatic Teﬁie# Machi ne (ATM in which the
necessary hardware and software for the parking fee nonitoring system has

been i nt egr atstordiRg tboP furtharasieféifed FeatUIS BF tife Wrﬂloﬁathé inCUeHi élé%rk%)
which is used for reading 10 and witing the smart card, a nonitor

di spl ay) (2f)metgr @ls® anaprises) oparq(slpnnméerques) S‘L@h psdmttnnsg angchSptasy( ;ag)
|y or oceSS|n evi ce
Fﬁ\éfﬂdisﬁgpa ?@flf'&ﬂ%gg%;?ae? CS'8F' W&'s rﬁfgfﬁotﬁé'srfgh%mf BPI s of: (g) smart card

top-up (loafling a credit into the purse file in the smart card 15
by an exchapgecetdingsto & prefenrdld dsatartoft fiNSAGdritoR) the enforcement means

5| comprises an interface for linking to the car park management host, for

uploading the collected parking transaction records and the parking offence
records. '

According to a further preferred feature of the invention the enforcement means

has a function of calibrating the real time clock in the parking meter.

10 DESCRIPTION OF PREFERRED EMBODIMENTS

The invention will be more fully understood in the light of the following description
of several specific embodiments. The description is made with reference to the

accompanying drawings of which:

Figure 1 which is a schematic representation of a parking fee monitoring system

15 for open public car parks according to the first embodiment;

Figure 2 illustrates the display and the in-vehicle parking meter according to the
first embodiment;

Figure 3 illustrates the enforcement device and the interconnection between the

elements of the enforcement device according to the first embodiment;

20 Figure 4 illustrates the display and the interconnection between the elements of

the top-up machine according to the first embodiment;

Figure 5 which is a schematic representation of a parking fee monitoring system

for closed public car parks according to the second embodiment.
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(b) managenent .of parking paranmeters (accept new paraneters set by rel evant

authority; transfer the new paranmeters to smart cards). (c) settlenent
whi ch invol ves the extraction of the par fees charged for previous
transactions fromthe portion of the nenory in the smart 20 card

rel evant to tihe bpékPublit daf papRiparikiflg b8 GRofivifG, syAtemt %%céfo@tﬁ;t(?;tgé’fﬁrithe

anobunt to the corresponding owner's account. In the case of the fi _
enbodi ment asnkediment @sallustsateddschemnatisallyiat inhEigurenii isyintehded rfar useaind

provi des the store for, the

i
par ki ng met e/OPen car parks, and” comprises In combination a smart card a

10

15

20

25

30

redit which i,s to be conr?urred sb\a/ Stetéle"é Bélytgglied e

memory means (1) functioning both as a reloadable stored value card and as a
carrier of the data related to the identity of the vehicle owner, the parking

parameters and the parking transaction records related to car park owners; and

an in-vehicle parking meter (2) that has a microprocessor and an infrared
communication device (7) where the in-vehicle parking meter (2) is used to
calculate the parking fee, to debit the fee from the smart card (1) and to
communicate With an enforcement device (3) with an infrared communication
device (15) which also forms part of the combination and which is to be used by

car park wardens to check the validity of parking meters and to record and print

parking offence notices. The embodiment further comprises a top-up machine
(4) for replenishing the smart card, for collecting the necessary information
regarding previous transactions for settlement purpose, and also for updating car
park pricing parameters in the in-vehicle parking meter through the smart card

(1)

The smart card used in the first embodiment is an IC card conforming to ISO

7816-1,2,3 and 4 standards with a microprocessor in the IC chip and which is a

portable digital data carrier with high security due to its specially designed
protection logic circuit, security code, and cryptographic keys, encryption and
authentication algorithms.

The smart card used in the embodiment has two roles :

(a) areloadable stored value media for providing credit for parking fee
payment where the prepaid credit is stored in the card and
deducted by the parking meter according to parking rate and

parked time.

(b)  a carrier of data related to the owner of the vehicle, the owner of
the parking place (bucket) and to the car park pricing parameters.

In regard to the bucket, a car park owner's bucket is a memory
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-14- TFhe second enbodi ment which is schematically illustrated at Figure 5
is of a very simlar formto the first emgdi ment is intended for use in

association with a closed car park wher entries and exits are _
controlled by gates or boons (32) which are each associated with a barrier

controller (31). In theopasssifndd® & caf paskewhEPafd T8 tise8as hd2akiulste the
controller is provided with an infrared scanner (30) which can be nounted

on the gate or boom or chaeged paiing feecofgirevious pavking transactions that belong to
conmuni cate with the inpgzvehicl rkin ter (2) of,,a vehicle as.it, .
approaches the gate orqﬁ%o _P?E) BPT%Q nﬁﬁgr pi%“)?ocw?% etrf’a&ﬁ &t P§Ngo
the car park communi cayggienish@d! Nhel imount in the bucket relating to previous
5 transactions will be transferred into a corresponding “pool”

provided in the top-up-machine for settlement purpose.

The car park pricing parameters include the parking rate related to a parking

zone, the date and time; time unit of charging; beginning and end points of time

zones, etc. These parameters are set by the car park owner or by the relevant

10 authority and are subject to modification as and when the need arises. The

o parameters are stored in the top-up machine and any variations are transferred
into the smart card during top-up operation to be transferred to the in-vehicle

parking meter when the card is inserted into the in-vehicle parking meter .

The smart card used in the embodiment can be a special parking card or a

15 general purpose cash card with a special parking file.

The in-vehicle parking meter (2) of the embodiment as shown at Figure 2

comprises an off-line smart card pricing terminal which is the size of a pocket

calculator and is to be placed on the dashboard or the inside window screen of

the vehicle. The parking meter (2) has a first memory (8) accommodating

20 information in regard to the parking tariffs according to the parking zones

N available to the motorist, the parking time, the time of day and particular days of
the year, a clock (9), a power supply unit (13) and a microprocessor (11) with its

software (12) which is able to calculate the parking fee payable based on the

parking rate, the parked time, the time of day and the particular day of the y.ear.

25 In addition the in-vehicle parking meter has a smart card interface (10) which is

adapted to receive the smart card to access the memory contained in the card in
regard to the credit available in the card and the parking parameters. The
microprocessor is able to deduct the parking fee from credit stored in the smart
card provided the smart card has been installed in the interface. The credit
30 which is deducted at each parking transaction is in turn recorded in the bucket in

the smart card in order to identify the party (ie parking place owner) to whom the
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10 vehicle parking neter of an incomng vehicle to ensure that there is a
valid smart card in the parking neter and.,i,f there is sufficient credit in
the card to activate the in-vehicle parkiag—eter and open the gate or
boom The scanner associated with the exit of the car park comuni cates
with an exit ichedivRhicche cietitdeionhen e shizfet tardvis i taded 0 fFovh e EHSCH-
At this point in 15 tinme the m croprocessor of the in-vehicle parking
meter will dénaghingeln ﬁ@dltj@ﬂ kihm&@%@klaganetanmmnsasaa takle ofr ounrente

credit store%' he 4 \C € transact on,
t he parkung A8 ‘

control | er ameiérsoﬂﬁﬁ éhéol@e% rin %i‘%léﬁzr)lumggr 'éncﬁ*é@f'éb &€ate _in_its
appr eci at ed tha € ScOope o € presen efimied to

t he parti dul anemoopaNbentthe @‘fdmd!demtahesafdbecsplab@qbadbwmarameters is reached,

the parking meter will update the current parking parameters to be the same as

that of the spare parameters. When a smart card is inserted, the parking meter

will read the version number of the parking parameters in the card, and if the

version is later than that of the spare parking parameters in the parking meter,

10 the parking meter will update its spare parking parameters to be the same as

those of the parameters in the card.

On parking the vehicle at a parking place, a motorist inputs into the in-vehicle
parking meter, the relevant code for parking zone by using the cursor buttons (5)
and the LCD (6) which also displays other pertinent information such as date,
15 time, the balance of credit available in the smart card, parking fee, etc. As
stated the memory (8) in the in-vehicle parking meter includes the parking
parameters as the parking pricing table set by relevant authority. The pricing

table contains parking parameters such as parking rates, zone, date and time.

The parking parameters in the table can be modified by the authority when it is

20 necessary. The new parking parameters are stored in the top-up machines and
transferred into the in-vehicle parking meter through the smart cards. The clock

w (9) is used to provide real time clock and calendar functions and is linked to the
microprocessor. The smart card interface (10) is for the reading and writing of

the card. In addition the in-vehicle parking meter incorporates a communication

25 means which comprises a transmitter and receiver in the form of an infrared
communication device (7) which is able to receive the query signal and the time

calibration information from the enforcement device (3) as shown in Figure 1,

and transmit the meter status (such as current date and time of the parking

meter clock, zone number, starting time and parked time, current charging rate,

30 and etc.) to the enforcement device for validity checking. The microprocessor
(11) is programmed to find the actual parking rate from the pricing table

according to the parking zone selected, the date, and the time of day, the day of

T
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-=15 -» The clains defining the invention are as follows: 1. A parking fee
noni toring and col l ection system conprising_in conbination at |east a smart
card as secure portable nmenory nmeans (1l)=—a#n~-in-vehicle parking nmeter (2)
with an infrared conmmuni cation device (7), an enforcenent 5 means (3)
wi th an infrdhegeaoinmonderato calcolate thee pafking fes] and i peffofn deisit trhssadtion

; T:
means (4); %ﬁﬁ\'g{E%aSrgr%eltg T’l—r?nsfer control, communication, security (such as

authentications, encryption and etc.) and other functions.

The enforcement device (3) as shown at Figure 3 is used by car park wardens

5 for checking the in-vehicle parking meter validity, calibrating the time clock in the
in-vehicle parking meter (when necessary), and dealing with parking offences.

The verification of the validity of the in-vehicle parking. meter includes the
checking of the parameters received from the meter through infrared
communication, such as security code, date, time, parking zone, pricing rate,

10 etc. Once a warden presses the checking button of the enforcement device, an
infrared query signal is sent to the parking meter to be checked. The meter will
respond by returning its status and working parameters. If there is a small time
difference between the time clock of the meter and that of the enforcement
device, the enforcement device will send a time calibration information package

15 to the meter to correct its real time clock. If any error in the meter is detected, the
enforcement device prompts the warden to input the car registration number,

and then it will print a problem or offence notice. The enforcement device also
allows the warden to input the parking place errors, such as parking in places
other than in a parking lot, failing to obey signals, and etc., and to print the

20 parking offence notices. The parking offence records stored in the enforcement
device can subsequently be uploaded to a management station when the
warden returns to the office. The enforcement device has an alphanumeric
keypad (22) and a LCD display (14) which allows the warden to input the

relevant car parking zone number, to start the in-vehicle parking meter checking,

C

25 to input car registration numbers, the parking place, error codes, etc. An infrared
communication device (15) is used for exchanging information with the in-vehicle
parking meter. A small printer (16) is used to print parking offence notices. The

memory (20) includes the same car park pricing table as that in the in-vehicle

parking meter. A real time clock (17) provides date and time data and a power
30 supply unit (21) for providing electrical energy. The enforcement device is

provided with a microprocessor (18) and its software (19) which are used for

checking the validity of the in-vehicle parking meter, for calibrating the time clock
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the smart

card (1) as a secure portable nenory conprises a rel oadable first

store for storing pre-purchased credit, a second store capable as serving

as a 10

carrier of the data related t ki ng paraneters, and a third

store for carrying parking transaction records; the pre-purchased credit is
stored in thefthameters Obf(d)‘crﬁﬁlf&ﬁﬂn@%th&%ﬁb%héoﬁu@\ BaeyRad &S rfiFol bHﬁnt

never be transferred into a_ parKki n‘% meter. the in-vehicle parking nmete
19)

i ncl udes a

sr?&ntmh&pmmuméahméorot efcor card 15 readi ng and writing, an

infrared device (7) for effecting renote comunication wth the enforcenent

el time o on e RaBind i, 2 e T 1S 1iseR R e PR e oSl ofte:

means (3),
supply unit
5
10
15
e 20
o

(sh@rt cardyite Upatectherking Para@erdre dtdradtiR éhe card, and to deal with
the operations related to parking fee settlement. The top-up machine can either
be a machine specially designed for the parking fee monitoring system use only
or may be an Automatic Teller Machine (ATM) in which the necessary hardware
and software for the parking fee monitoring system has been integrated. The
top-up machine comprises a smart card interface (24) which is used for reading
and writing the smart card; a monitor (or display) (27), a keyboard (28); a printer
(23) for producing receipts; a_power supply unit (29); and a microprocessor
based processing device (26) including a software (25) for performing the
functions of: '

(a) smart card top-up (loading a credit into the purse file in the smart card

by an exchange of cash or a bank account transaction);

(b) management of parking parameters (accept new parameters set by

relevant authority; transfer the new parameters to smart cards).

(c) settlement which involves the extraction of the parking fees charged
for previous transactions from the portion of the memory in the smart
card relevant to the bucket of the parking place owner, and the

transfer of the amount to the corresponding owner’s account.

In the case of the first embodiment as described above and as shown in the
drawings the smart card provides the store for the credit which is to be

consumed by the in-vehicle parking meter.
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siart :card interface (10), the infrared device (7), the nmenory (8) and the
real 20 time clock circuit (9), and bgi@g_ adapted to conpute the parking
charge based on the parking paraneters r d to parking zone, date and
time, and to the parked tine, to authenticate the smart card, to control

the parking tThanseednd enitdiimerPwhich i sehdifaticly iﬂt‘i‘étfgté? eginﬁigg'fé 5 Rof b
ce (7) a yit,

read the first received signal fromthe infrared devi veri f
and in the casyy sinilas fome ta thenfiist embadingént is intended Jorsiismial adsooiation with a

' gtn ];1? Lgetrrgni h& a2 Oé%l)e%r&l{) wﬁégpndghaﬁ rgjemfr%%ngﬁd ie?(ﬁls ua% nc%nctrr%ﬁlgcrj t%”Sa e%rcl)(rI Igcg)oms
(32) which are each associated with a barrier controller (31). In the case of the

5 second embodiment each barrier controller is provided with an infrared scanner
(30) which can be mounted on the gate or boom or the support therefor and
which is able to communicate with the in-vehicle parking meter (2) of a vehicle
as it approaches the gate or boom (32).

The scanner associated with an entry to the car park communicates with the in-

10 vehicle parking meter of an incoming vehicle to ensure that there is a valid smart

oL card in the parking meter and if there is sufficient credit in the card to activate the
in-vehicle parking meter and open the gate or boom.
The scanner associated with the exit of the car park communicates with an
exiting vehicle to deactivate the in-vehicle pérking meter check. At this point in
15 time the mib_rqprocessor of the in-vehicle parking meter will determine the
parking fee payable and deduct that fee from the credit stored in the smart card.
If at the conclusion of the transaction, the parking fee has been successfully -

deducted from the card, the controller (31) will open the gate or boom (32).

1;%% 20 It should be appreciated that the scope of the present invention need not be
~

limited to the particular scope of the embodiments described above.
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-46- the enforcenent neans includes an infrared device (15) for effecting
renote conmuni cation with the parking ne[qr_(Z), a menmory (20) for storing
par ki ng paraneters and records of parking gffense notices issued by the
enforcenment neans itself; a real time clock circuit (17) for providing the
data of dat e Tvecclaims définiRg tife AvEhfih afEas Mllows8) coupled to the infrared
device (15), the nenory (2%), the tinme clock circuit (17), and being
adapted to remtely check the validity of the in-vehicle parking meter (2)
and to i ssue Tpdy RAAND fee menitesingcand cellestion syisiem momrising ire somiviration( 49

transterrng oo SHHRA Sl anSsQlPE oGl Befiarfiieats (1. apainvetipieand
at same tine f@arkiag/mefer 12) WitR SMPinfiaféd EbRMRficatRIh 866HEE ¢9), [drP8hforcement

5 means (3) with an infrared communication device (15), and a top-up and

settlement means (4);
CHARACTERISED IN THAT:

the smart card (1) as a secure portable memory comprises a reloadable first
store for storing pre-purchased credit, a second store capable as serving as a
10 carrier of the data related to parking parameters, and a third store for carrying
parking transaction records; the pre-purchased credit is stored in the smart
card (1) and can be deducted by a parking meter but never be transferred into
a parking meter.

the in-vehicle parking meter (2) includes a smart card interface (10) for card
15 reading and writing, an infrared device (7) for effecting remote communication
with the enforcement means (3), a parking meter memory (8) for storing
parking parameters, a real time clock circuit (9) for calendar and date-time
functions, a power supply unit (13), a microprocessor (11) coupled to the
smart card interface (10), the infrared device (7), the memory (8) and the real
- 20 time clock circuit (9), and being adapted to compute the parking charge based
on the parking parameters related to parking zone, date and time, and to the
parked time, to authenticate the smart card, to control the parking transaction
and record including card reading and writing, to read the first received signal
from the infrared device (7) and verify it, and in the case where the signal is an
25 inquiry signal from a enforcement means (3), to send a response including

meter and parking status to the enforcement means (3);
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the smart card;_a managenent neans for parking paranmeters managenent, and a
settlement means for -settling collected pggking charges to correspondi ng
car park owners' account. 2. The system-aeserding to Claim1 wherein the
infrared device used in the 15 parking nmeter (2) or in the enforcenent

means (3) cdmpithe enferceimeit ameahy inckidesrarf infrares @levided( 18y ded effaétiey eémote
signals and [converting it into electronic data, a infrared transmtter for

converting cdod&@mmugication withathe parking metelr@) aingemapryatRf)tforstaring: paking

out; acircuit f ' d e] . codin he,data.to be . -
transmtted.| 20 a?@fngﬁ‘eﬁ'g%g@g&egﬁfd&@fﬁ% Fﬁé éfge?%egpqi{c%zg ! LPY, ths, gnforeemegt
paranet ers inclngngd Asedi;na eatieRe clote cirelit{£r) foP piblillingenk dahb dfaddteZRES.
type of dag/s and time ] ]

time; a microprocessor (18) coupled to the infrared device (15), the memory
(20), the time clock circuit (17), and being adapted to remotely check the

validity of the in-vehicle parking meter (2) and to issue parking offence notices,

the top-up and settlement means (4) includes a terminal cbmprising a smart
card interface (24) for transferring a credit and parking parameters to a smart

10 card (1) and at same time for collecting the parking transaction records from
~ the smart card; a management means for parking parameters management,
and a seftlement means for settling collected parking charges to

corresponding car park owners' account.

2. The system according to Claim 1 wherein the infrared device used in the
15 parking meter (2) or in the enforcement means (3) comprises an infrared
receiver for receiving coded infrared signals and converting it into electronic
data, a infrared transmitter for converting coded electronic data into infrared
signal and transmitting it out; a circuit for decoding the data received and

coding the data to be transmitted.

20 | 3. The system according to Claim 1, wherein the parking parameters include

Y parking charge rate related to different car park zones, type of days and time
periods.

4. The system according to Claim 1 and 3, wherein the parking parameters are

set by car park owners or by the relevant authority and can be modified as
25 the need arises. The parameters are stored in the top-up terminals and any
variations are transferred into the smart card during the top-up operation of
the card.

5. The system according to Claim 4, wherein the parking meter memory (8)
comprises a table of the current parking parameters and a table of the spare

30 parking parameters with a version number and an effective date.

A N A
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periods. 4. The systemaccording to daim1l and 3, wherein the parking
parameters are set by car park owners or hy, the relevant authority and can
be nodi fied as 25 the need arises. T aneters are stored in the
top-up terninals and any variations are transferred into the smart card

during the {@- urhe@ef@ﬁlamoﬂfmglf@mﬁhds Whefdlf tﬁé%ia‘?ﬁh?%@fe@“vﬂﬁl Updafd "

4, wherein the parking neter nenory (8) conprises a tabl'e of the current
par ki ng par pnet evgenh farking nasametaractos parthessame apdhat of thar spareeparking h
a version nJ”beE)alaar?'rqet%Ps %fnggcthbvs?paq'gtgarkmg parameter becomes effective. When a
smart card is inserted, the parking meter will read the version number of the
5 parking parameters in the card, and if the version is later than that of the
spare parking parameters in the parking meter, the parking meter will update
its spare parking parameters to be the same as those of the parameters in

the card.

7. The system according to Claim 1 wherein the parking transaction record
10 comprises a charged parking fee amount related to a corresponding car park

owner, the parking start time and end time and the transaction time.

8. The system according to Claim 7 wherein the parking transaction records are
also stored in the parking meter's memory and can be collected by the

enforcement means via infrared communication.

15| 9. The system according to Claim 7 to 8, wherein the enforcement means
comprises an interface for linking to car park management host for uploading

the collected parking transaction records and the parking offence records.

10. The system according to any one of the preceding Claims, wherein the
parking meter comprises operational interfaces, such as buttons, switches

L 20 and display, for manual operation of parking zone selection, starting/stopping
metering.

11. The system according to Claim 1, wherein the parking meter memory (8)

comprises also a store for storing parking offence notice record received from
the enforcement means.

25 | 12. The system according to any of preceding Claims, wherein the enforcement
means comprises a function of calibrating the real time clock of the parking

meter via infrared communication.

This is the replacement sheet

Date: ~ £ SEP 1999 |

A



-17- 62 The system accord| ng to Caim5, wherein the parking nmeter wll
update the current parking paraneters to he the same as that of the spare
par ki ng paraneters once the spare parKki aneter becomes effective. Wen
a smart card is inserted, the parking neter will read the version nunber of
the 5 parABSFRACRMeters in the card, and if the version is later than
that of the spare parking paraneters in the parking neter, the parking
meter wll update its spare arkln araneters to be the sanme as those of

t he par amet erA PARKING FHEM ANBHGRLLESTIONISYSTEMN 1 wherein the

par ki ng transaction record
A parking fee monitoring and collection system comprising a smart card (1) as

secure portable memory; an in-vehicle parking meter (2) with an infrared

9 communication device (7); an enforcement means (3) with an infrared

communication device (15); and a top-up and settlement means (4); the smart

card (1) as secure portable memory means adapted to store a credit value and

also adapted to store data related to car park owners, previous transactions and
car park pricing parameters; the in-vehicle parking meter (2) having a smart card

10 interface for card reading and writing, an infrared device (7) for communicating

\‘v with the enforcement means; a microprocessor (11) being adapted to calculate a

parking fee according to the car park pricing parameters and the particulars of
the parking zone, the time of day, the day of the year and the parked time, to
debit the parking fee from the smart card; said infrared communication means
15 being adapted to remotely communicate with the enforcement means to provide
data to the enforcement means; whereby the enforcement means is able to be
used to remotely check the validity of the in-vehicle parking meter and to record
and print parking offence notices; the top-up machine being adapted to transfer a
credit to the smart card, update the status of the car park pricing parameters in

20 the smart card and obtain transaction data necessary from the secure portable

D memory regarding previous transactions for settlement purpose.

Figure 1
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106 :conprises a charged parking fee anmount related to a corresponding
car park owner, the parking start tinme and end tinme and the transaction
time. 8. The system according to Claim7 wherein the parking transaction
records are also stored in the parking neter's nenory and can be coll ected
by the enforcenent neans via infrared ggmmuni cation. 15 9. The system
according to Caim7 to 8, wherein the emnforcenent neans conprises an
interface for linking to car park managenent host for uploading the

col | ect eghrpWINGY transaction records and the parking offence records. 10.
The system according to any one of the preceding Cains, wherein the

par ki ng nmeter conprises operational interfaces, such as buttons, sw tches
20 and di splay, for manual operation of parking zone sel ection,
starting/stopping
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nmetering. 11. The system according to Claim1l, wherein the parking neter

menory (8) conprises also a store for storing parking offence notice record

received fromthe enforcenent nmeans. 25 12. The system according to any of

precedi ng C ai ns, wherein the enforcenent neans conprises a function of
calibrating the real time clock of the parking neter via infrared

communi cati on.
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