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A PARKING FEE MONITORING AND COLLECTION MEANS I 
FIELD OF THE INVENTION 

This invention relates to a parking fee monitoring 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 

1 O 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: 

15 

1. Parking Coupons 

Car park owners or management organisations print parking coupon~ 

where a motorist must buy parking coupons and when using the coupons . · 

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 

20 system suffers from several inconveniences which include : 

25 

(1 a) 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. REPLACED SHEETS SO 
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(1b) The visual checking of displayed coupons by wardens is time 

consuming1 which requires the support of a high cost operation 

and/or the imposition of high penalties in the event of an offence. 

{1c) The use of a large quantity of paper in production of the coupons 

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, 

· 1 O 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 

15 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 departure 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 park1 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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car parks .suffer from the same form of difficulty as has been des.cribed above 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 means; an in-

1 O 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 processor, 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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According to a further preferred feature of the invention the in-vehicle parking 

met~r also comprises an input means which is adapted to be able to 

communicate with the portable memory device to receive credit therefrom1 

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 pricing· 

parameters; a clock providing date and time data; a keypad; a visual display; a 
processor; and a printer; said enforcement means being capable of receiving 

1 O information from the keypad regarding the particulars of a vehicle; storing said 

information and the credit data received by the communication means from ~he 

in-vehicle parking meter; said printer being able to print parking offenee notices. 

According to a furthe"r preferred feature of the invention saia 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,m~mory adapted to 

receive and store a credit value and to accommodate information relating to ca.r .·· • .. ·· ·' •. 

park pricing parameters and car park particulars, said input being capable 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, said 

processor adapted to process 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 

particulars of the parking event which are stored as a transaction.' said display 

30 means comprising a visual display means providing time, timing anq date det~ils 
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and transaction details, said display means further comprising. a· communication 

means adapted to selectively provide an indication of the status of the credit 

value in the memory. 

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 porta~le 

memory device passes previous transaction details. 

According to a preferred feature the portable memory device provides at least a· 

1 O portion of the memory for the in-vehicle parking meter. 

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

and collection means further comprises an enforcement .means having a 

communication means, an input, a processor, a memory, and a printer, said 

communication means adapted to communicate with the communication means 

15 of the in-vehicle parking meter, said input means adapted to receive information 

regarding the vehicle accommodating the in-vehicle parking meter, said 

processor adapted to determine an appropriate penalty relating to the parking 
. . 

event, 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 preferred feature. of the above aspect the signal comprises an 

25 electromagnetic signal. According to c;>ne example the signal comprises an ·· 

infrared sjgnal. 

According to an alternative preferred feature of the invention the portable· 

memory means comprises a smart card . 
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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 

5 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 fl!rther preferred feature of the invention the in..:vehicle parking 

meter is provided with an activation means which is able to activate and 

1 O 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 park which will cause 

15 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 

20 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 . 

25 first embodiment; 

Figure 3 illustrates the enforcement device and the interconnection between the 

elements of the enforcement device according to the first embodiment; 

L. ... .- .. ·.·"'=--· -···-----··---··· ... ; w ~ .. , 



-7-

Figure 4 illustrates the display and the interconnection between the elements of· 
the top-up machine according to the first embodiment; 

Figure 5 illustrates the interface screen of the top-up machine for selecting the 

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 1 O 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 

1 O 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 identity 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 smart card ( 1) and to 

communicate with an enforcement device (3} which also forms part of the 

25 · combination and which is to ~e 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 
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settlement purpose, and also for updating car park pricing parameters in the in­

vehicle parking meter through the smart card (1 ). 

As stated above 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, and/or cryptographic keys, encryption and. 

authentication algorithms. 

The smart card used in the embodiment 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· tq parking rate and 

· parked time. 

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

15 the parking place (bucket) and to the car park pricing parameters. 

20 

In 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 transactions that belong to 

the owner of the parking place. When the card is being 

replenished, the amount in the bucket relating to previous 

transactions will be transferred into a corresponding 11pool" 

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 

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

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

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 ~he in-vehicle 

parking meter when the card is inserted into the in-vehicle parking meter . 
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The smart card used in the embodiment can be. a special parking card or a 

general purpose cash card with a special parking fee file. 

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 be placed on the dashboard of the vehicle. The parking meter (2) has a first 

memory accommodating information in regard to the parking tariffs according to 

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 time, 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 cr~dit 

stored in the smart card provided the smart card has been installed in the input. 

15 The credit which is qeducted 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 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 a.Isa 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 relevant authority. The pricing table contains car park pricing 

parameters such as parking rates; zone, date and time. The pricing parameters · 

in the table can be modified by the authority when it is ne~ssary. The new 

pricing parameters are stored in the top-up machines and transferred 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 

~,. .. ,,,,. ..... ·-,.,..= ... '. .-----·-·- ........... .. 
. _ __,....__,...--:::-~~~~~~. · .. ~ ........... ~-·-·-·· . 
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comprises a smart card reader/writer (10) for the reading and writing of the card .. 

In addition the in-vehicle parking. meter ·incorporates a display means which 

comprises a transmitter and receiver in the form of an infrared communicati~n. / 

device (7) which is able to receive the query signal and the time calibratiqn 

5 information from the enforcement device (3), and transmit the meter status • 
· .. · 

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 tt)e .· 

time of day, the day of the year in order to calculate. the parking fee, and to 

1 O perform debit transaction control, parameter transfer control, communication, 

security and other functions. 

The enforcement device (3) as shown at Figure 3 i.s 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" · 

15 (when necessary), ~nd 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, tfme, parking zone, pricing rate, etc. Once a warden presses the checking 

button of the enforcement device, an infrared query signal is sent to the parking 

20 meter to be checked. The meter will respond by returning its status and working 

parameters. ff there is a small time difference between the -~ime 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 met~r is detected, the enforcement device asks the warden to . 

25 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 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) ~ich allows 

::· .. ·;, 
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the warden to input the relevant car parkin·g zone,_ to start the in-vehicle parking 

meter checking, to input car registration numbers, the parking place1 error 

codesl 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 with a 

microprocessor (18) and its related IC chips and software (19) which are used 

for the checking the validity of the in-vehicle parking meter, for calibrating the. 

1 O time clock of the meters, and for performing other functions such as keypad .· · 

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, and to 

deal with the operations related to parking fee settlement. The top-up machine 

15 can ·either be a machine specially designed for the parking fee monitoring 

system use only or 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; and a microprocessor 

based processing device (24) 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. 

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 previous transactions from ·the portion of the memory in the_ smart 

. ·.· ~ . •' .... •.· ... ·. . .. 
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card relevant to the bucket of the p~rking 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 . 

5 the amount that he would like to transfer to the smart card. The screen in Figure 

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

new balance in the smart eard. If desired the motorist can choose to obtain a 

print-out of the top-up receipt. 

Figures 7 to 1 O illustrate some sample screens of a management station which 

1 O is connected to the top-up machines by a network for updating car 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 used 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 10 is 

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 9ase the input is able to transfer credit from the smart card 

25 to the memory of the in-vehicle parking meter. 

The 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 booms 

(26) which are each associated with a barrier controller (28). In the case.of the 
' 
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second embodiment each barrier controller is provided with a scanner (27): 

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 (26). Such ·communication in the case of the second 

5 embodiment is effected by an encoded infrared signal. 

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

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. 

1 O 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 the. 

proces~or of the in-vehicle parking meter will determine the parking fee payable arid 

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 installed in the input to provide 

the memory for the in-vehicle parking meter. 

20 According to a furt~er embodiment the in-vehicle parking meter may be self 

contained in regard to the memory functions of the smart .. 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 car~. referred to above 

25 but 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 the 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 transmission. A particular example 

comprises infrared radiation. 
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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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The claims defining the invention are as follows: 

1. A parking fee monitoring and collection means comprising in combination at 

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 second 

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 memory;·'a. 

processor, 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 tJie 

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 validity 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. 

.. 
2. 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. 

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

25 the in-vehicle parking meter also comprises an input 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. 
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4. A parking fee monitoring and collection means as claimed at. any one of the 

preceding claims wherein the enforcement device further comprises a memory 

adapted to accommodate said car park pricing parameters; a clock providing.· 

date and time data; a keypad; a visual display; a processor; and a printer;· 

said enforcement means being capable of receiving inform~tion 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 transferring data to and from the portable memory means; a 

keyboard; a visual display; a processor. 

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

preceding claims wherein the portable memory means comprises a smart. 

15 card. 

7. A parking fee monitoring and collection means as claimed at any one· of 

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. 

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

25 parking meter which includes an input means, a memory, a clock, a processor · 

and a display 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, 
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said input comprising a keypad for· 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 

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 . 

are stored as a transaction, said display means comprising a visual display· 

•' •,•. 

means providing time, timing and date details and. transaction details, said . · ; . : : ·. 

1 O display means further comprising a communication means adapted to 

selectively provide an indication of the status of the credit value in the 

memory. 
·· .. · . 

11.A parking fee monitoring and collection means as claimed at claim 10 further 

comprising said portable memory means, and a top-up means from which the ·· 

15 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 memory ·. 

20 for the in-vehicle parking meter. 

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

claims 1 O to 12 and further comprising an enforcement means having 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 meter, said input means adapted to receive 

information regarding the vehicle accommodating the in-vehicle parking 

meter, said processor adapted to determine an appropriate penalty relating to 

the parking event, to activate the printer to print a notice relating to the 

parking event, and pass the information to the memory. 
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14.A parking fee monitoring and collection means as ·claimed at claim 13 · · 

wherein 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. 

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

claims 1 O to 14 wherein the portable memory means comprises a smart card. 

16.A parking fee monitoring and collection means as claimed at any one :Of ·· 
. . ·_. 

claims 10 to 14 wherejn the portable memory means is able to communicate' . 

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

1 O encoded signal. 

15 

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 claim 17 

wherein the signal comprises an infrared signal. 

19.A p~rking 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 parking 

meter to initiate and terminate respectively a parking transaction . 

.. 
20.A parking fee monitoring and collection means a~ claimed 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 activation means comprises a control associated with a car park 

whi.ch will cause activation and deactivation C?f the in-vehicle parking meter on 

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 substantially as herein 

described with reference to the accompanying drawings. 
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