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(54) Automated parking system

(57)  Avehicle parking system for use at an on-street
or other roadside parking area having provision for park-
ing at least one vehicle at said area, the system compris-
ing:

a) primary camera means (1,4) arranged to sense and
record the numberplate of any vehicle entering the area
and entry time;

b) data input means (5) for the user of a vehicle parking
at the site to identify their vehicle and/or parking space;
¢) payment receiving means (5) coupled to a processing
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arrangement arranged to calculate a fee due and to ac-
cept payment and optionally to issue a receipt;

d) secondary camera means (1,4) arranged to sense and
record the numberplate of any vehicle leaving the area
and an exit time,

wherein the processing arrangement is arranged to
record vehicles entering the parking area and parking
their vehicles, and so distinguish them from vehides trav-
elling on the road or street not using a parking space
within said parking area.
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Description

[0001] The invention relates to a car parking system
for on-street or other similar roadside parking areas and
in particular to a parking system where the user pays a
car parking fee, and may be required to pay excess
charges for overstaying and/or penalty charges for non-
payment.

[0002] The conventional method of monitoring on-
street or road side parking to ensure that vehicle users
have paid is through the use of parking wardens or other
traffic patrols. There is therefore a desire to automate
such fee paid parking to remove the need for staffed pa-
trols.

[0003] There are various known automated methods
of charging the user of a conventional car park including
the use of barriers to ensure that only those who take a
ticket and pay can get in and out of the car park. On-
street parking bays or other road side car parks however
have a throughput of traffic for usually short term stays
which means that barriers cannot be used.

[0004] Conventional automated methods of monitor-
ing fee paying car parks are therefore not applicable to
on-street or roadside car parks, so conventional known
methods will not provide an acceptable solution.

[0005] Itis from a consideration of existing parking sys-
tems and their limitations which has lead to the develop-
ment of the present invention.

[0006] In accordance with the present invention there
is provided a vehicle parking system for use at an on-
street or other roadside parking area having provision for
parking at least one vehicle at said area, the system com-
prising:

a) primary camera means arranged to sense and
record the numberplate of any vehicle entering the
area and entry time;

b) data input means for the user of a vehicle parking
at the site to identify their vehicle and/or parking
space;

c) payment receiving means coupled to a processing
arrangement arranged to calculate a fee due and to
accept payment and optionally to issue a receipt;

d) secondary camera means arranged to sense and
record the numberplate of any vehicle leaving the
area and an exit time,

wherein the processing arrangement is arranged to
record vehicles entering the parking area and park-
ing their vehicles, and so distinguish them from ve-
hicles travelling on the road or street not using a park-
ing space within said parking area.

Preferably, the system further comprises:

e) tertiary camera means arranged to provide CCTV
coverage of the parking area entry such that vehicles
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remain in field of view until exit from the relevant car
parking space.

[0007] Preferably, the processing arrangement com-
prises CCTV monitoring software arranged to track
where a vehicle has parked and record when they enter
and leave a parking space within the monitored area, a
parking database arranged to receive information from
the camera means and calculate the duration of each
vehicle’s stay in a space, and a payment log arranged to
receive information from the payment receiving means
and transmit said information to the parking data base.
[0008] Preferably, the processing arrangement further
comprises an ANPR (automatic number plate recogni-
tion) engine arranged to capture an identifiable image of
a vehicle or vehicle numberplate rather than log number-
plate details.

[0009] Preferably, the system is arranged to accept
alternative methods of payment such that payment can
be accepted by ‘phone, mobile ’phone, internet, voucher
system, or the like, optionally arranged to accept pay-
ment in advance or within a limited period after parking.
[0010] Preferably, the system comprises an on-site
personal computer arranged to receive data from all cam-
era means, track vehicle movements, calculate parking
duration and communicate with the payment receiving
means to relate payments received to vehicles parked.
[0011] Preferably the system is arranged to capture
and record number plate details of any vehicle which
parks in a parking space within the fee paying area with-
out paying and to forward such information to the parking
area operator for onward processing.

[0012] Preferably the payment receiving means in-
cludes a pay and display parking meter comprising
means for relating payments received to a particular ve-
hicle.

[0013] Preferably, the data input means is associated
with the payment receiving means.

[0014] Preferably, the data input means comprises a
touch screen display from which a vehicle user may iden-
tify their vehicle from amongst a plurality of vehicle im-
ages.

[0015] Alternatively, the data input means comprises
an alphanumerical key pad by which a vehicle user may
enter their vehicle registration number and if required a
code associated with their parking space.

[0016] Inaccordance with another aspect of the inven-
tion there is provided a method of obtaining payment from
a vehicle user for vehicle parking charges, which involves
a vehicle user using a vehicle parking system at an on-
street or roadside parking area as described above.
[0017] In order that the invention may be illustrated,
more easily appreciated and readily carried into effect by
those skilled in the art, the following embodiments will
now be described purely by way of non-limiting example
with reference to the accompanying drawings where:

Figure 1 shows a simple site layout of monitored
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roadside parking (where the parking spaces do not
form part of the road) on one side of a road only, and

Figure 2 shows a more complex monitored car park-
ing area of roadside parking (where the pavement
has been narrowed to create parking spaces which
do not encroach on the road) on one side and on-
street parking (parking spaces forming part of the
road surface and delineated by painted lines) on the
other side.

[0018] A vehicle entering the site shown in Figure 1
from point A will be seen by Automatic NumberPlate Rec-
ognition (ANPR) camera 1 having coverage views to 2a
and 2b of any vehicle point A or point B and leaving from
the opposite side. A vehicle entering from point A may
park in any of the empty spaces 3 or it may continue its
journey. In either event it will be identified and logged by
ANPR camera 1inview 2a as itenters and 2b as it travels
onward. To be effectively captured the number plate
should preferably occupy between 30% and 40% of the
field of view and within 50 metres of the ANPR camera.
[0019] If a vehicle parks in any of the spaces 3 it will
be in the field of view (not shown) of CCTV cameras 4.
Sufficient CCTV cameras 4 are provided to give overlap-
ping coverage of the entire site. In any event, only 5% of
a vehicle need occupy a CCTV camera'’s field of view to
be covered. On-site control software (not shown) linked
to CCTV cameras 4 and ANPR camera 1 will identify and
track the vehicle as it moves from point A to a parking
space 3 and as it leaves a parking space 3 to travel on-
ward. The on-site control software will also note the du-
ration of a vehicle’s stay in a parking space 3 and link
this with the amount paid at pay and display system 5. If
the vehicle user has paid for less than the amount of time
that they stayed in parking space 3 or has not paid at all,
the system will note this and forward the identified vehi-
cle’s details, optionally with CCTV footage, to a central
data point managed by the car parking area operator (not
shown) by suitable known transmission means.

[0020] ANPR and CCTV cameras can be located an-
ywhere within the site as long as the required field of view
is maintained. Cameras can be fixed to existing lamp
posts or poles or have a separate dedicated support
mount. CCTV cameras may already be in place for mon-
itoring and/or enforcement purposes and will then need
only be linked to the system of the present invention.
[0021] The on-site control software may be housed in
the pay and display machine 5 or elsewhere. The on-site
control software comprises a payment log arranged to
receive information from the pay and display machine
and transmit to a parking database, said parking data-
base arranged to receive information from the cameras
and calculate the duration of a vehicle whilst in the fee
paying parking area, CCTV monitoring software linked
to the ANPR and CCTV cameras and arranged to track
and note vehicles entering and leaving the fee paying
parking area and optionally but preferably an ANPR en-
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gine arranged to identify vehicles and capture an identi-
fiable image thereof rather than just log the number plate
details.

[0022] The payanddisplay system 5 can be of aknown
type having alpha-numeric key pad upgraded to permit
a vehicle user to input the identity of the vehicle by en-
tering the registration number of the vehicle and/or the
number of the parking space, e.g. A24. The vehicle user
will also input the time they expect to stay for and a pay-
ment and may receive a receipt. Alternatively, the pay
and display system may comprise a touch screen display
showing an image of any vehicles for which payment is
due and the vehicle user may select their vehicle by
touching the relevant part of the screen.

[0023] The system may provide for alternative meth-
ods of payment, e.g. by phone, mobile phone, internet,
vouchers or other means, either in advance or within a
certain interval after parking.

[0024] The central data point (not shown) is generally
an IT system which receives information on vehicles
where inadequate or no payment has beenreceived, and
may forward this information for onward PCN processing
and evidence gathering/presentation. The central data
point will also log and report on the revenue generated.
The system can be arranged to automatically generate
and issue PCNs.

[0025] The video evidence generated can be used in
the event of prosecution in pursuit of a claim and it is
hoped to reduce the number and cost of appeals against
fines.

[0026] Figure 2 shows the same system in operation
to cover two separate sites; A and B.

[0027] ANPR cameras 1 situated at either end of the
site ensure that a vehicle 6 travelling along the road is
identified by reading and recording the numberplate de-
tails regardless of whether they subsequently park. Note
that ANPR cameras optionally may be located to cover
only an entrance or exit rather than both. Sufficient CCTV
cameras (not shown) are provided to give complete over-
lapping coverage 2 of both sites A and B.

[0028] The systemin Figure 2 works as exactly as pre-
viously described.

Claims

1. A vehicle parking system for use at an on-street or
other roadside parking area having provision for
parking at least one vehicle at said area, the system
comprising:

a) primary camera means arranged to sense
and record the numberplate of any vehicle en-
tering the area and entry time;

b) data input means for the user of a vehicle
parking at the site to identify their vehicle and/or
parking space;

c) payment receiving means coupled to a
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processing arrangement arranged to calculate
a fee due and to accept payment and optionally
to issue a receipt;

d) secondary camera means arranged to sense
and record the numberplate of any vehicle leav-
ing the area and an exit time,

wherein the processing arrangement is arranged to
record vehicles entering the parking area and park-
ing their vehicles, and so distinguish them from ve-
hicles travelling on the road or street not using a park-
ing space within said parking area.

A system as claimed in Claim 1, which further com-
prises:

e) tertiary camera means arranged to provide
CCTYV coverage of the parking area entry such
that vehicles remain in field of view until exit from
the relevant car parking space.

A system as claimed in either preceding Claim,
wherein the processing arrangement comprises
CCTV monitoring software arranged to track where
a vehicle has parked and record when they enter
and leave a parking space within the monitored area,
a parking database arranged to receive information
from the camera means and calculate the duration
of each vehicle’s stay in a space, and a payment log
arranged to receive information from the payment
receiving means and transmit said information to the
parking data base.

A system as claimed in any preceding Claim, where-
in the processing arrangement further comprises an
ANPR (automatic number plate recognition) engine
arranged to capture an identifiable image of a vehicle
or vehicle numberplate rather than log numberplate
details.

A system as claimed in any preceding Claim, where-
in the system is arranged to accept alternative meth-
ods of payment such that payment can be accepted
by 'phone, mobile 'phone, internet, voucher system,
or the like, optionally arranged to accept payment in
advance or within a limited period after parking.

A system as claimed in any preceding Claim, where-
in the system comprises an on-site personal com-
puter arranged to receive data from all camera
means, track vehicle movements, calculate parking
duration and communicate with the payment receiv-
ing means to relate payments received to vehicles
parked.

A system as claimed in any preceding Claim, where-
in the system is arranged to capture and record
number plate details of any vehicle which parks in a
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10.

11.

12.

parking space within the fee paying area without pay-
ing and to forward such information to the parking
area operator for onward processing.

A system as claimed in any preceding Claim, where-
in the payment receiving means includes a pay and
display parking meter comprising means for relating
payments received to a particular vehicle.

A system as claimed in any preceding Claim, where-
in the data input means is associated with the pay-
ment receiving means.

A system as claimed in any preceding Claim, where-
in the data input means comprises a touch screen
display from which a vehicle user may identify their
vehicle from amongst a plurality of vehicle images.

A system as claimed in any one of Claims 1 to 8,
wherein the data input means comprises an alpha-
numerical key pad by which a vehicle user may enter
their vehicle registration number and if required a
code associated with their parking space.

A method of obtaining payment from a vehicle user
for vehicle parking charges, which involves a vehicle
user using a vehicle parking system at an on-street
orroadside parking area as claimed in any preceding
Claim.
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