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(54) System for regulating access to a resource

(57) A system for regulating access to a resource
(50) by a plurality of users is provided. The system com-
prises: a plurality of portable access keys (10), each be-
ing provided to one of the users and having an associated
variable access parameter (12); an access barrier (20),
having an open state allowing passage through and a
closed state denying access to the resource, and defining
an access queue (40); a sensor (60) that determines an
access queue characteristic related to a number of users

in the access queue; a controller (60), which sets an ac-
cess criterion based on the determined access queue
characteristic; and a detector (25), located at the access
barrier and which determines the variable access param-
eter of a portable access key when it is brought into the
vicinity of the detector. The controller sets the access
barrier in its open state if the variable access parameter
determined by the detector meets the access criterion.
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Description

Technical Field

[0001] This invention relates to a system and method
for regulating access to a resource, such as an attraction,
ride, show or event, as may be found in an amusement
park.

Background to the invention

[0002] An amusement park comprises a number of at-
tractions, for example, rides, shows and displays. Each
attraction has a limited capacity for people to gain access
to it at any specific time. For instance, a ride has only a
certain number of seats. It is desirable that access be
managed to use the attraction as efficiently as possible
and that any regulation of access should be deemed as
fair to all users. When more people wish to access the
attraction than its instantaneous capacity allows, people
who are unable to gain access immediately can be
queued.
[0003] Physical queue lines are a well known way to
manage access. However, the most popular attractions
tend to have longer queues for access than less popular
attractions. Moreover, potential users of an attraction
may become bored queuing in a line. Managing access
to a resource efficiently whilst minimising the length of
queue line is difficult.
[0004] An existing approach divides the people who
wish to access the attraction into two groups. A first group
of people is arranged into a physical queue at a first ac-
cess point for the attraction. Each member of the second
group of people is informed of an allotted time slot when
they can access the attraction. In order to access the
attraction, a member of the second group need only be
physically present at a second access point for the at-
traction, at their allotted time slot. Examples of such ap-
proaches include US-6,529,786 and US-A-
2008/0080445, both of which share common inventors
with the present invention. However, sophisticated com-
munications and computational facilities can be required
to optimally allocate time slots to the second group of
people. Moreover, since the users are separated in two
distinct groups, it is difficult to optimise allocation collec-
tively for all users.

Summary of the Invention

[0005] Against this background, the present invention
provides a system for regulating access to a resource by
a plurality of users. The system comprises: a plurality of
portable access keys, each portable access key being
provided to one of the plurality of users and having a
variable access parameter associated therewith; an ac-
cess barrier, having an open state allowing passage
through the access barrier towards the resource and a
closed state denying access to the resource, the access

barrier defining an access queue; a sensor, arranged to
determine an access queue characteristic, related to a
number of users in the access queue; a controller, ar-
ranged to set an access criterion for the access barrier
based on the determined access queue characteristic;
and a detector, located at the access barrier and adapted
to determine the variable access parameter of a portable
access key brought into the vicinity of the detector. The
controller is further arranged to set the access barrier in
its open state if the variable access parameter deter-
mined by the detector meets the access criterion.
[0006] Unlike existing systems, this system does not
require a communications network to inform a user as to
whether they are able to access a resource, since the
controller only sets a criterion and not a specific time for
access to the resource. As the variable access parameter
changes, the user is able to compare it with the access
criterion and thereby determine whether they are able to
access the resource. The cost and complexity of the sys-
tem is therefore reduced.
[0007] Since the access criterion is based on a param-
eter of the access queue, specifically relating to the
number of users in the access queue, the access criterion
can be set to adjust the number of users in the access
queue accordingly. Preferably, the access queue char-
acteristic is indicative of a waiting time of users in the
access queue. The average waiting time can therefore
be minimised, or set to any appropriate value, depending
on other factors. For example, if it is raining and the ac-
cess queue is uncovered, a short queue waiting time may
be preferred. The efficiency of the system is therefore
improved.
[0008] The system preferably adjusts the variable ac-
cess parameter associated with the detected portable
access key if the access barrier is set to its open state.
Advantageously, the portable access key is arranged to
store the variable access parameter and is arranged to
perform said adjustment.
[0009] In the preferred embodiment, each of the plu-
rality of portable access keys comprises a portable mod-
ule comprising: a memory, arranged to store the respec-
tive variable access parameter for the portable module;
and a transmitter, arranged to transmit the variable ac-
cess parameter associated with the portable module. The
detector may then comprise a receiver arranged to re-
ceive the associated variable access parameter.
[0010] Preferably, the system also comprises an en-
trance barrier, the entrance barrier and access barrier
defining the access queue. The sensor may then be ar-
ranged to measure the number of users in the access
queue. In this case, the sensor may comprise an entrance
barrier counter, arranged to count the number of users
passing through the entrance barrier and thereby leaving
the access queue. The entrance barrier counter may
comprise an indicator arranged to be activated when a
user passes through the entrance barrier. For example,
the indicator may be a switch in a turnstile arrangement,
or an optical identifier arranged to identify a person pass-
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ing through the entrance barrier.
[0011] In systems of this type, the sensor may be ar-
ranged to measure the number of users in the access
queue. This can be achieved by counting the number of
users joining the access queue based on the number of
times that the access barrier is set to its open state, and
by counting the number of users leaving the access
queue using the entrance barrier counter. Alternatively,
this may be achieved by using a camera to count the
number of users in the access queue. Using either ap-
proach, a waiting time can then be determined by dividing
the number of users in the queue by a throughput for the
resource.
[0012] In one embodiment, each of the plurality of port-
able access keys has an associated identifier, and the
entrance barrier counter is arranged to count the number
of users passing through the entrance barrier using a
receiver arranged to receive the associated identifier
from a portable access key. Moreover, the detector at
the access barrier may comprise a receiver arranged to
receive the identifier, and the controller may be further
arranged to set the access barrier in its open state if the
receiver of the detector receives an associated identifier
and the variable access parameter determined by the
detector meets the access criterion. Such a system al-
lows the number of users in the access queue to be count-
ed by wireless means at the access barrier and the en-
trance barrier.
[0013] In one embodiment, the entrance barrier may
have an open state allowing passage through the en-
trance barrier and a closed state denying access to the
resource. The entrance barrier may then comprise a re-
ceiver arranged to receive an identifier from a portable
access key and be further arranged to be set in its open
state if the identifier is received by the entrance barrier
receiver.
[0014] In some embodiments, the sensor is arranged
to determine the access queue characteristic by meas-
uring the waiting time of at least one user in the access
queue. This can be achieved by: determining a start time
at which the access barrier was set to its open state for
a particular unique identifier; determining an end time at
which the entrance barrier was set to its open state for
the same unique identifier; and establishing a waiting
time by taking the difference between the start time and
the end time.
[0015] In the preferred embodiment, each of the plu-
rality of portable access keys has an associated unique
identifier. When the access queue characteristic is indic-
ative of a waiting time of users in the access queue, this
allows the waiting time to be determined on the basis of
the number of users in the access queue and a waiting
time for an individual user. Advantageously, the waiting
time may be determined on the basis of waiting time for
a plurality of individual users. Optionally, the controller
may be further arranged to set one or more of the access
barrier or entrance barrier in its open state if the receiver
of the detector receives the unique identifier.

[0016] In systems where an identifier is associated with
each portable access key, each of the plurality of portable
access keys preferably comprises a transmitter arranged
to transmit the associated identifier.
[0017] Optionally, each of the plurality of portable ac-
cess keys further comprises a receiver. The entrance
barrier may further comprise a transmitter, arranged to
transmit an acknowledgement identifier which indicates
that the entrance barrier has received the identifier as-
sociated with the portable access key. The receiver in
the portable access key may then be arranged to receive
the acknowledgement identifier and the variable access
parameter stored in the memory can then be adjusted
accordingly.
[0018] In the preferred embodiment, the variable ac-
cess parameter associated with the portable access key
from which the identifier is received at the entrance bar-
rier is adjusted. In this way, the variable access param-
eter is adjusted when the user gains access to the at-
traction, beneficially allowing the user to leave the access
queue before accessing the attraction without penalty, if
they wish.
[0019] Optionally, the sensor is arranged to determine
a plurality of access queue characteristics, and the con-
troller is arranged to set the access criterion based on
the plurality of access queue characteristics.
[0020] In the preferred embodiment, the variable ac-
cess parameter comprises a number. Then, for each of
the plurality of portable access keys, the system is ar-
ranged to measure the time elapsed since the respective
variable access parameter was changed and to increase
the respective variable access parameter based on the
measured time elapsed. The system is further arranged,
for each of the plurality of portable access keys, to repeat
at regular time intervals the step of measuring the time
elapsed and increasing the respective variable access
parameter. This functionality may optionally be provided
in each of the plurality of portable modules.
[0021] In an embodiment, the variable access param-
eter comprises a number and the controller is arranged
to set the access criterion by determining a threshold and
to set the access barrier in its open state if the variable
access parameter determined by the detector meets the
threshold. Thus, the access criterion comprises a deter-
mination that the variable access parameter determined
by the detector meets the threshold.
[0022] The present invention may also be found in a
system for regulating access to a first resource and a
second resource by a plurality of users, the system com-
prising: the system as described above in association
with the first resource; a second access barrier, having
an open state allowing passage through the second ac-
cess barrier and a closed state denying access to the
second resource, the access barrier defining a second
access queue; a second sensor, arranged to determine
a second access queue characteristic, the second ac-
cess queue characteristic being related to a number of
users in the second access queue; a second controller,
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arranged to set a second access criterion for the second
access barrier based on the determined second access
queue characteristic; and a second detector, located at
the second access barrier and adapted to determine the
variable access parameter of a portable access key when
the portable access key is brought into the vicinity of the
second detector. The second controller is further ar-
ranged to set the second access barrier in its open state
if the variable access parameter determined by the sec-
ond detector meets the second access criterion. It will be
recognised that the second controller may be part of,
connected to, or integral with the controller in association
with the first resource. Alternatively, the second controller
may comprise a separate software or hardware entity in
comparison with the controller in association with the first
resource.
[0023] Further benefits of the system will be apparent
when access to more than one resource is regulated. For
example, the waiting time of one resource can be traded
off against the waiting time of another resource. This im-
proves efficiency of access to resources with significant
demand.
[0024] In a second aspect, a method for regulating ac-
cess to a resource by a plurality of users is provided. The
method comprises: providing a portable access key to
each of the plurality of users, each portable module hav-
ing a variable access parameter associated therewith;
defining an access queue using an access barrier; clos-
ing the access barrier so as to deny access to the re-
source; determining an access queue characteristic, the
access queue characteristic being related to a number
of users in the access queue; setting an access criterion
for the access barrier based on the determined access
queue characteristic; determining the variable access
parameter of a portable access key when the portable
access key is brought into the vicinity of a detector in the
access barrier; and opening the access barrier, to allow
passage through the access barrier, if the variable ac-
cess parameter determined by the detector meets the
access criterion.
[0025] In a third aspect, an alternative method of reg-
ulating access to a resource by a plurality of users. The
alternative method comprises: defining a plurality of var-
iable access parameters, each variable access param-
eter being associated with a respective user from the
plurality of users; determining an access queue charac-
teristic, the access queue characteristic relating to a
number of users wishing to access the resource who are
waiting in an access queue; and allowing a user from the
plurality of users to access the resource if the variable
access parameter for said user meets an access criteri-
on, the access criterion being based on the determined
access queue characteristic, to thereby regulate access
to the resource. In an embodiment of this alternative
method, the access queue is defined by an access barrier
and the step of allowing a user to access the resource
comprises opening the access barrier.
[0026] Either method may optionally further comprise

adjusting the variable access parameter for a user pass-
ing through the opened access barrier.
[0027] In some embodiments, the variable access pa-
rameter comprises a number, and the method further
comprises: measuring, for each of the plurality of users,
the time elapsed since their respective variable access
parameter was changed; and increasing, the variable ac-
cess parameter for each of the plurality of users, based
on the respective measured time elapsed.

Brief Description of the Drawings

[0028] The invention may be put into practice in various
ways, a number of which will now be described by way
of example only and with reference to the accompanying
drawings in which:

Figure 1 shows a first embodiment of the present
invention;
Figure 2A shows a flowchart illustrating the operation
of a processor in controlling an access barrier as
shown in Figure 1;
Figure 2B shows a flowchart illustrating the operation
of the processor in controlling an entrance barrier as
shown in Figure 1; and
Figure 3 shows a schematic diagram illustrating the
system shown in Figure 1 as applied to multiple at-
tractions.

Description of Preferred Embodiments

[0029] Referring first to Figure 1, there is shown a first
embodiment of the present invention. Each user is pro-
vided with a portable module 10. The user wishes to visit
attraction 50. An access barrier 20 and an entrance bar-
rier 30 are provided. The access barrier 20 and the en-
trance barrier 30 define an access queue 40. The access
queue 40 can be further defined by other fences or bar-
riers. Users wishing to use the attraction 50 must pass
through access barrier 20 and entrance barrier 30 before
reaching the attraction 50. The access barrier 20 has at
least two states: a first, open state in which users can
pass through the access barrier 20; and a second, closed
state, in which the access barrier 20 prevents users from
passing though. Similarly, the entrance barrier 30 has at
least two states: a first, open state in which users can
pass through the entrance barrier 30; and a second,
closed state, in which the entrance barrier 30 prevents
users from passing though.
[0030] The respective states of access barrier 20 and
entrance barrier 30 are controlled by controller 60. The
access barrier 20 comprises first detector 25 and the en-
trance barrier 30 comprises second detector 35.
[0031] Each portable module 10 comprises a proces-
sor 11, a memory 12, a transceiver 13, and a display 14.
The memory 12 stores the variable access parameter
associated with that portable module 10. The display 14
is configured to display the variable access parameter,
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which is a number. The transceiver 13 transmits an iden-
tifier, which is unique to that portable module 10. The
transmitter 13 also transmits the access parameter and
number of users associated with the portable module 10.
[0032] The portable module processor 11 manages
the variable access parameter, which is increased with
increasing time. For instance, for each minute that the
portable module processor is operative, the variable ac-
cess parameter is increased by one unit.
[0033] When detector 25 receives the transmission of
a unique identifier and a variable access parameter from
a portable module 10, it passes this information to con-
troller 60. Controller 60 compares the variable access
parameter against an access criterion. If the access cri-
terion is met, controller 60 then sets the access barrier
20 to its open state to allow the user carrying the portable
module 10 to pass through. Controller 60 stores the
unique identifier together with an associated indication
of the time that the user entered the access queue 40.
Once a sensor detects that the user has passed through,
the access barrier 20 is closed again. If the access cri-
terion is not met, the access barrier 20 is not opened and
remains in its closed state.
[0034] A user passing through the access barrier 20
joins access queue 40. When the user reaches the en-
trance barrier 30 and if there is capacity available on the
attraction, detector 35 receives the transmission of the
unique identifier from the portable module 10. In re-
sponse, it passes this information to the controller 60.
Controller 60 stores an indication of the time that the user
left the access queue 40 and associates this indication
together with the unique identifier relating to that user.
[0035] Controller 60 is thereby able to determine the
number of portable modules between the access barrier
20 and the entrance barrier 30 and therefore in the access
queue 40. This can be used to determine an estimated
waiting time for users in the access queue 40. The
throughput can be determined by analysing the number
of users passing through the entrance barrier 30 over a
predetermined time period. Then, a waiting time is cal-
culated by dividing the number of people in the queue by
the throughput. A waiting time determined in this way
changes dynamically based on the current arrival rate
and throughput in the access queue.
[0036] Over time, the probability of an error being in-
troduced into the number of portable modules in the ac-
cess queue 40 determined by the controller 60 increases.
This occurs because of the possibility that the access
barrier 20 or entrance barrier 30 register portable mod-
ules multiple times or not at all. Consequently, an error
may also be introduced into the waiting time determined
as described above (hereinafter referred to as a first wait-
ing time).
[0037] An individual waiting time is also determined for
each user, using the time difference between the stored
indication of the time that the user entered the access
queue 40 and the stored indication of the time that the
user left the access queue 40. A waiting time determined

in this way is specific to the user and relates to the waiting
time that users experience when the user joined the ac-
cess queue. This leads to a plurality of individual waiting
times being established. A second waiting time may be
determined by calculating an average of these plurality
of individual waiting times. The second waiting time is
also susceptible to errors, due to the possibility of differ-
ent behaviour by different users in the access queue 40,
which may skew this average.
[0038] This second waiting time can be compared with
the first waiting time. A third waiting time can be set there-
by, which is based on the first waiting time, adjusted on
the basis of the difference between the first waiting time
and the second waiting time. This third waiting time is
used for setting the access criterion and thereby reduces
the error in the determined waiting time and improves
stable control of the access queue.
[0039] When the controller 60 determines the pres-
ence of a portable module 10, the portable module trans-
ceiver 13 receives a transmission from detector 25 that
the entrance barrier 30 is opened, and in consequence,
the portable module processor 11 reduces the variable
access parameter to zero.
[0040] The entrance barrier 30 is opened when the at-
traction is available to accept new users. The entrance
barrier 30 is set in a locked state by default, so that it
cannot be set into an open state and no user can pass
through and gain access to the attraction. When capacity
on the attraction is available and the attraction is ready
to receive users, the entrance barrier 30 is unlocked.
Once unlocked, the entrance barrier will open when pre-
sented with a portable module 10, as explained above.
When enough guests have passed through to fill the ca-
pacity of the attraction, the entrance barrier 30 is again
locked.
[0041] The controller 60 periodically sets the access
criterion on the basis of the determined third waiting time
for users in the access queue 40. The access criterion
is a threshold, the level of which is set proportionately to
the third waiting time. For example, if the waiting time
increases, the threshold level is also increased. Con-
versely, the threshold level is reduced if the waiting time
decreases.
[0042] In this way, long waiting times in the access
queue 40 can be mitigated by reducing the number of
users who are able to join the access queue 40. The
access criterion, in the form of the threshold level, is dis-
played on public display 70. Public display 70 is provided
with this information by controller 60. This informs users
of the access criterion, which they can themselves com-
pare with the variable access parameter displayed on
display 14 of the portable module 10. The display 14 and
public display 70 thereby prevents users from needing
to test whether their variable access parameter meets
the access criterion by using detector 25 at access barrier
20.
[0043] Referring now to Figure 2A, there is shown a
flowchart illustrating the operation of the controller 60 in
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controlling the access barrier 20. At step 100, a portable
module is detected at access barrier 20. At step 110, the
variable access parameter associated with the portable
module is determined. At step 120, the variable access
parameter is compared with the access criterion. If the
access criterion is not met, path 122 is taken and the
access barrier remains in its default, closed state. If the
access criterion is met, path 124 is taken, leading to step
130. At this step, the access barrier is opened and the
processor appropriately increments the stored number
of users in access queue 40. Finally, at step 140, the
access criterion is reviewed in view of the new access
queue length and consequent new waiting time.
[0044] Referring next to Figure 2B, there is shown a
flowchart illustrating the operation of the processor 60 in
controlling the entrance barrier 30. At step 150, availa-
bility on the attraction 50 is detected. If there is no avail-
ability on the attraction 50, then no users will be admitted
to it. At step 160, a portable module is detected at en-
trance barrier 30. Any portable module detected at en-
trance barrier 30 is already within access queue 40. Then,
entrance barrier 30 is set to its open state and the proc-
essor appropriately decrements the stored number of us-
ers in access queue 40. Finally, at step 140, the access
criterion is reviewed in view of the new access queue
length and consequent new waiting time.
[0045] Referring now to Figure 3, there is shown a
schematic diagram illustrating the system shown in Fig-
ure 1 as applied to multiple attractions, such as in an
amusement park. A waiting area 200 is provided, which
may be physically large. For example, waiting area 200
may include all public areas of an amusement park, in-
cluding shops, restaurants, eating areas, etc. Users not
using any of the attractions or waiting in any of the access
queues wait here. Four attractions are shown: A, B, C
and D. Attraction A is associated with first access queue
210. Attraction B is associated with second access queue
220. Attraction C is associated with third access queue
230, and attraction D is associated with fourth access
queue 240.
[0046] For schematic purposes, the attraction that
each user in the waiting area 200 will eventually access
is indicated by the letter associated with that user. Al-
though the attraction that the user will eventually access
is indicated, each user does not provide any such indi-
cation to the system until the portable module associated
with the user is brought into the vicinity of the access
barrier 20 associated with that attraction. Whilst in the
waiting area 200, the portable module associated with
each user has a processor 11 which increases the vari-
able access parameter associated with that portable
module with time. When the user observes that the var-
iable access parameter of their portable module meets
the access criterion for the attraction that they wish to
access, they go to the access barrier for the appropriate
access queue.
[0047] The movement of guests between attractions
in a theme park is a type of queuing network. Rides, en-

trances, exits, and other attractions within the park are
the nodes of this network. In queuing theory, this network
is an example of a "Non-Jackson Network" (for example
as defined in "Fundamentals of Queuing Theory", 3rd
Edition, Gross & Harris, Section 4.6). It deviates from
being a "Jackson Network" primarily because the routing
probabilities are state dependent; the probability of
choosing each attraction is significantly influenced by the
queue length for that attraction, and to a lesser extent by
the queue lengths for the other attractions.
[0048] In a typical amusement park, there can be tens
of nodes, and thousands of possible users of the attrac-
tions at any one time. Using the analytical approach of
writing a stochastic balance equation for each state of
the network would lead to an extremely large number of
equations. For practical purposes, the most effective way
to analyse this network is by means of simulation on a
digital computer. This allows the candidate control algo-
rithm to be tested against various user behavioural mod-
els.
[0049] Whilst a preferred embodiment has been de-
scribed above, the skilled person will recognise that the
present invention can be implemented in a number of
alternative ways. For example, although in the system
above each user is provided with an individual portable
module, alternatively, a group of users may be provided
with a single portable module 10 and the portable module
10 stores the number of users associated with it in its
memory 12. Then, the portable module can transmit this
information to detector 25 and detector 35 as appropriate,
such that the controller 60 is able to determine the
number of users in the access queue 40.
[0050] The skilled person will understand that each
portable access key need not have an associated unique
identifier. Rather, multiple portable access keys may
share a common identifier, which can be detected to
cause the access barrier or entrance barrier or both to
be set to its open state. The common identifier may be
one or more of: a number; text; a data sequence; a code;
an image; or a sound, and it may be detected using one
or more of: wireless; audio; optical; or wired communi-
cation.
[0051] Alternatively, the portable access key need not
have an associated identifier. Also, the entrance barrier
need not have a closed state or an open state. Rather,
the entrance barrier may comprise a counter which
counts the number of people passing through the en-
trance barrier. Such a counter may be a switch in a turn-
stile arrangement, which identifies the event of a person
passing through the entrance barrier. Alternatively, the
counter may be an optical indicator, which identifies the
event of a person passing through the entrance barrier.
Other such counters to indicate that a person has passed
through the entrance barrier will be apparent to the skilled
person. It will be understood that although the variable
access parameter is set to zero when the user passes
through the entrance barrier 30, alternative approaches
might be considered. For example, the variable access
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parameter may be reduced by the threshold level, or
some other value. This value may be dependent on one
or more of: the threshold level; the current time; the nature
of the attraction; the weather; and the total number of
users in the amusement park. Alternatively, the variable
access parameter may be set to zero when the user pass-
es through the access barrier 20. In some embodiments
of the invention, an entrance barrier 30 may not be used
or even required.
[0052] The skilled person will appreciate that other
techniques may be considered for setting the access cri-
terion based upon a waiting time for the users in the ac-
cess queue described above. For example, although in
the foregoing, the variable access parameter is described
as a number and the access criterion a threshold, other
implementations might be considered. For example, the
variable access parameter may be a set of discrete levels
and the access criterion may select one or more of these
levels.
[0053] Advantageously, the waiting time relates only
to the time duration spent by users from entry to the ac-
cess queue until leaving the access queue. The skilled
person will understand that although one means for de-
termining a waiting time using the access barrier 20, and
optionally the entrance barrier 30, has been described
above, other techniques are possible. For example, only
the first waiting time or only the second waiting time (as
described above) may be used. The first waiting time
may be determined using turnstiles to form the access
barrier 20 and the entrance barrier 30 and by counting
the number of times that each turnstile allows a user to
pass through.
[0054] The second waiting time may be determined
using a form of statistical analysis based on the plurality
of individual waiting times, or by just selecting one indi-
vidual waiting time. Alternatively, other methods of de-
termining a waiting time may be employed.
[0055] For example, a camera may be used to obtain
an image of at least part of the access queue and to
determine a waiting time thereby. More than one such
means may be used to provide further alternative values
for the waiting time. For example, a camera may be used
in addition to the technique described previously by
counting passage through the access barrier 20 and op-
tionally the entrance barrier 30.
[0056] A further example may use additional technol-
ogy. If each portable module comprises position deter-
mining means, these may be used to report the location
of the portable module within the access queue to a cen-
tral server. The central server can thereby determine the
number of portable modules in the access queue and a
waiting time, thereby.
[0057] A combination of the two (or more) values ob-
tained can then be used in determining the waiting time
or setting the access criterion or both. Alternatively, one
or more of the determined waiting times can be adjusted
on the basis of a waiting time determined in a different
way. This mitigates any problems due to errors in deter-

mination of the waiting time using a single method.
[0058] Although the throughput may be determined us-
ing the entrance barrier 30, alternatively the attraction 50
may have a determinable or known throughput.
[0059] The skilled person will recognise that the ac-
cess criterion may be determined without the need to
determine the waiting time, but rather on the basis of one
or more parameters of the access queue, related to the
number of users in the access queue. This may be termed
an access queue characteristic. For example, the access
criterion may be determined on the basis of the through-
put of users through the access queue, the rate of arrival
of users into the access queue, the total physical weight
of the users in the access queue or the length of the
occupied section of the access queue.
[0060] It will be understood that the access criterion
may be set using other factors, in combination with an
access queue characteristic. These could include one or
more of: the number of users in the amusement park; the
type of users; type of attractions; the specific attraction
to which the access criterion relates; the attraction relia-
bility; the physical characteristics of the user (for exam-
ple, height or weight); the weather; the time and date;
public and school holidays; tolerance parameters; and
other variables that may influence user behaviour. The
portable module may be configured to store additional
information, such as physical characteristics. Some at-
tractions have a height or weight restriction, which may
form part of the access criterion.
[0061] Controllers based on queuing theory, or control
system algorithms may be considered. For example, a
proportional-integral-derivative controller (PID control-
ler) might be considered. The optimum tuning for a PID
controller will be dependent on the number of users in
the amusement park. To take account of this, gain-sched-
uling may be employed, whereby a family of PID control-
lers is employed each tuned for a specific population
range. Typical input constraints for a PID algorithm may
include one or more of: that the threshold level should
not be set below a specified minimum; that the threshold
level rate of increase should not exceed specified maxi-
ma; and that the threshold level rate of decrease should
not exceed a specified maximum.
[0062] It may be desired to optimize the controller in
other ways, such as to restrict the range and rate of
change of the threshold level in the presence of various
user behaviours. These behaviours could be due to ex-
ternal influences, random, or deliberate strategies on the
part of the guest.
[0063] The access criterion need not be based on just
one waiting time for users in the access queue 40. The
access criterion may be determined by considering mul-
tiple waiting times, for instance historical waiting times
for that attraction, or current or historic waiting times for
other attractions. In some cases, only historic waiting
times may be used, such as a weighted average of pre-
vious waiting times over a specific time period. This could
be useful, for instance, in mitigating effects from large
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groups of users desiring to access the attraction in an
unpredictable manner and thereby causing the threshold
level to change frequently. An example way to mitigate
this effect may use a linear controller in the form of, or
equivalent to, a weighted sum of past access queue wait-
ing times and threshold levels. The controller may use
other external variables to modify the threshold level,
such as those described previously. Hysteresis of the
threshold level might also be considered to further miti-
gate these effects.
[0064] Other alternatives include: a controller utilizing
a combination of linear and non-linear techniques; a con-
troller utilizing a combination of closed-loop and open-
loop techniques. The controller may be implemented in
many different ways, for example: as a mechanical de-
vice; as an analogue electronic device; or as a digital
electronic device.
[0065] Either a central server or the portable module
may count the number of attractions accessed. This al-
lows for the option of a lower cost entry ticket with an
entitlement to just a single attraction, a limited number
of attractions or specific attractions.
[0066] Terminals may be provided at which users
could use their portable modules to determine for which
attractions their current variable access parameter would
make them eligible. The terminal determines the variable
access parameter associated with the portable module
(in the same way as the access barrier) and identifies
the access criterion for each attraction in the amusement
park to provide an indication of the attractions for which
the associated user is eligible. Such terminals may be
combined with the standard attraction status displays, so
that normally they show all the attraction thresholds (cri-
teria). When a portable module is presented at the ter-
minal they could then briefly highlight just the eligible at-
tractions.
[0067] It is understood that the access barrier 20 and
entrance barrier 30 may be set into their respective open
and closed states in an automatic fashion, for example
using electronic control with motors. Alternatively, the re-
spective open and closed states may simply be indicated
to an operator, who manually opens and closes the bar-
rier accordingly.
[0068] A physical barrier, for either or both of the ac-
cess barrier 20 and entrance barrier 30 need not be pro-
vided. An operator, a sign or another type of indicator
can indicate whether access is provided (i.e. open) or
denied (i.e. closed). This indication could be aural or vis-
ual, for example. In other words, the barrier need only
comprise means to indicate an open or closed state.
[0069] Similarly, the access barrier 20 or the entrance
barrier 30 need not be required to receive a unique iden-
tifier before opening. Rather, detection of a portable ac-
cess key may be sufficient to trigger opening of the ac-
cess barrier 20 or entrance barrier 30.
[0070] A further alternative is manual operation. An op-
erator chooses a suitable threshold level on the basis of
an access queue characteristic and informs the guests

by writing the threshold on a blackboard, or other equiv-
alent method. Alternatively the guests may be informed
verbally.
[0071] In an alternative embodiment, the portable
module processor 11 may have two modes: an initialisa-
tion mode; and a waiting mode. When the portable mod-
ule processor 11 is in the initialisation mode, the variable
access parameter is set to zero. This mode is used, for
example, when the portable module is first given to a
user. When the portable module processor 11 is in the
waiting mode, the variable access parameter is in-
creased with increasing time. For instance, for each
minute that the portable module processor is operative,
the variable access parameter is increased by one unit.
This mode is used, for example, when the user wishes
to use the attraction 50, but has not yet passed through
the access barrier 20, or has exited from the entrance
barrier 30. When the portable module transceiver 14 re-
ceives a transmission from detector 25 that the entrance
barrier 30 is opened, the portable module processor 11
may be set to its initialisation mode to reduce the variable
access parameter to zero. The portable module proces-
sor 11 is then set to its waiting mode.
[0072] In a further alternative embodiment, the porta-
ble module processor 11 may have three modes: an in-
itialisation mode; a waiting mode; and an access mode.
The initialisation mode and waiting mode are as de-
scribed above. When the portable module processor is
in the access mode, the variable access parameter is not
increased. This mode may be used, for example, when
the user has passed through the access barrier 20, but
has not yet exited from the entrance barrier 30. When
the access barrier 20 is opened, the portable module
transceiver 13 receives a transmission from detector 25
to indicate this and in consequence, the portable module
processor 11 is set to its access mode.
[0073] The skilled person will further understand that
an alternative, but functionally equivalent variant of the
present invention may be implemented using paper tick-
ets instead of portable modules. Instead of each individ-
ual portable module storing the variable access param-
eter for the user, the paper ticket would simply provide
an indication of the variable access parameter, allowing
the user to identify the exact value of the variable access
parameter for themselves. The following embodiment is
an example of the way that such an approach could be
implemented.
[0074] On arrival at the amusement park, each user is
provided with a ticket indicating a time of issue and a
barcode. The barcode represents the time of issue and
indicates a unique identification code for the ticket. The
variable access parameter for the user is defined by time
difference (for example in minutes) between the current
time from the time of issue for the ticket. A global timer
is provided to provide a common reference point for both
ticket issue times and the current time.
[0075] In common with the previously described em-
bodiment, each user can pass through the access barrier
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of an access queue when the variable access parameter
is at least at the threshold level for the attraction. The
threshold level can be defined in time units, for example
minutes. In practice, this can be communicated to the
user in a simple way. The public display for each attrac-
tion shows a time earlier than the current time by an
amount equal to the threshold level. The guests can then
understand that access to the attraction is available to
them provided that the time on their ticket is no later than
the time indicated on the public display.
[0076] On arriving at an access barrier for an attraction,
the user provides their current ticket. The detector at the
access barrier comprises a barcode reader which there-
by detects the variable access parameter and unique
identifier. If the access criterion is met, the barrier is then
opened automatically. Alternatively, an operator could
check each ticket and open the barrier manually.
[0077] The access barrier may comprise means to re-
tain the ticket if the access barrier is opened. For in-
stance, the ticket may need to be inserted into a slot for
checking. Then, the entrance barrier may comprise a
simple turnstile, which thereby identifies the number of
users leaving the access queue. Alternatively, the en-
trance barrier may comprise a barcode reader to detect
a ticket and then the entrance barrier would comprise
means for retaining the ticket.
[0078] When the user exits the attraction, they are pro-
vided with a new ticket, in a similar way to the originally
provided ticket, the new ticket indicating its time of issue.
The new ticket could then be used in the same way as
the originally provided ticket. The rest of the system would
be identical to the previously described embodiment.
[0079] The skilled person would appreciate that in-
stead of using the real time, other units may be used. For
example, a global clock may be provided indicating an
increasing number of time units, for example minutes,
from the time at which the park opened. Tickets would
then be issued with the value of the global clock at the
time of issue. Alternatively, the global clock may be pro-
vided indicating a decreasing number of time units, for
example minutes, until the time at which the park will
close. Tickets would then be issued with the value of the
global clock at the time of issue.
[0080] In an alternative embodiment, the access key
provided to the user need not specifically indicate the
variable access parameter. Instead, the access key may
provide only a unique identifier; the variable access pa-
rameter associated with that access key is stored and
updated in a central server. For example, each user may
be provided with a wristband. Each wristband has an
associated unique identifier, which is linked to a corre-
sponding variable access parameter stored on the cen-
tral server.
[0081] The wristband is provided with a barcode to in-
dicate the associated unique identifier. Then, when ar-
riving at an access barrier, the detector scans the bar-
code to receive the unique identifier and communicates
with the central server in order to determine the corre-

sponding variable access parameter. The user may de-
termine their own variable access parameter by using a
terminal which may be provided for that purpose, and
which comprises a barcode reader and is able to com-
municate with the central server to determine the variable
access parameter. In all other respects, the system is
identical to any of the systems previously described, or
variations or combinations thereof.
[0082] Although the use of a barcode for electronically
providing the unique identifier has been discussed
above, the skilled person will recognise that other elec-
tronic transmission means may alternatively be used, for
example other optical recognition techniques, RFID, RF
or optical transmitters.
[0083] Possible options for the portable access key
may comprise a portable module, which may include a
mobile or cellular telephone, portable digital assistant,
an electronic watch. Such devices may be enabled to act
as an access key when provided with suitable software
in order to facilitate some of the features of the present
invention. Alternatively, a badge, a ring, a wristband or
device carried in a pocket could be employed. It will be
recognised that some embodiments of the present inven-
tion require the portable access key to include electronic
communication means, whilst other embodiments do not.
Similarly, some embodiments of the present invention
require the portable access key to include means read-
able by electronic systems, whilst other embodiments do
not.
[0084] Advantageously, speed of operation is in-
creased when either electronic communication means or
means readable by electronic systems are available.
Moreover, further features can be provided when either
of these two technologies are provided. For example,
these technologies may allow the portable access key to
also provide other forms of access control, such as open-
ing lockers, or electronic currency, as well as the features
of the present invention.
[0085] A portable device could be an aid in location of
a missing person such as a child. A supervisor or the
missing person could flag the fact that they are lost to a
central server, which may then cause an alarm to sound,
for example if the missing person uses their portable
module at an access barrier of an attraction. Additionally
or alternatively, the portable modules of a group of users,
for example children and parents, could be grouped so
that no child is allowed to leave an amusement park or
access an attraction without being accompanied by at
least one parent from the group, and the last parent of
the group to leave will be blocked if any children from the
group remain in the amusement park.
[0086] Where the portable module includes reception
means, the portable module may be able to provide other
indicators to the user. For example, this may be used for
reporting the access criterion for one or more attractions,
problems with any attractions, advertising. The portable
module may also include functionality to improve its op-
eration. For instance, the portable module may include
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positioning determination means, such as GPS. This may
be used for locating attractions and providing directions,
as an example, or as an aid to finding a missing person.
[0087] Where the variable access parameter is a
number, a transfer of quantity from a first portable module
to a second portable module could be allowed. This may
be limited to transfer within a defined group of portable
modules (such as those of a family), or allowed for all
portable modules. For instance, a couple, each with a
variable access parameter of 30, could combine their var-
iable access parameters, so that one of them would have
a variable access parameter of 60 and the other a vari-
able access parameter of zero. The user with the variable
access parameter of 60 could then access any attraction
with an access criterion threshold set at 60 or below,
rather than 30 or below.
[0088] When designing an access barrier 20 and an
associated access queuing area, it is important to provide
enough capacity so that users having an associated var-
iable access parameter that is sufficient to pass through
the access barrier 20 are rarely or never blocked from
doing so by other guests. For example, if the access
queuing area were to become full, and this prevented
eligible guests from entering the access area, it would
probably lead to an uncontrolled queue forming before
the access barrier 20. If this happened with any regularity,
guests would learn that there is an advantage to be
gained by joining this uncontrolled queue before their var-
iable access parameter met the access criterion. The du-
ration of this queue could potentially grow to a similar
extent to the physical queue. The skilled person will there-
fore recognise the advantages in providing sufficient
space in the access queuing area to allow as many users
to queue there as may be needed.
[0089] It is also desirable to prevent one user from ob-
taining multiple portable modules, and to block portable
modules that have not been enabled for the current day
from operation, so as to prevent one user obtaining an
unfair advantage over other users.

Claims

1. A system for regulating access to a resource by a
plurality of users, the system comprising:

a plurality of portable access keys, each portable
access key being provided to one of the plurality
of users and having a variable access parameter
associated therewith;
an access barrier, having an open state allowing
passage through the access barrier and a closed
state denying access to the resource, the access
barrier defining an access queue;
a sensor, arranged to determine an access
queue characteristic, related to a number of us-
ers in the access queue;
a controller, arranged to set an access criterion

for the access barrier based on the determined
access queue characteristic; and
a detector, located at the access barrier and
adapted to determine the variable access pa-
rameter of a portable access key when the port-
able access key is brought into the vicinity of the
detector; and
wherein the controller is further arranged to set
the access barrier in its open state if the variable
access parameter determined by the detector
meets the access criterion.

2. The system of claim 1, wherein the access queue
characteristic is indicative of a waiting time of users
in the access queue.

3. The system of claim 1 or claim 2, further arranged
to adjust the variable access parameter associated
with the detected portable access key if the access
barrier is set to its open state.

4. The system of any preceding claim, wherein each of
the plurality of portable access keys comprises a
portable module comprising:

a memory, arranged to store the respective var-
iable access parameter for the portable module;
and
a transmitter, arranged to transmit the variable
access parameter associated with the portable
module; and
wherein the detector comprises a receiver ar-
ranged to receive the associated variable ac-
cess parameter.

5. The system of any preceding claim, further compris-
ing an entrance barrier, the entrance barrier and ac-
cess barrier defining the access queue, and wherein
the sensor is arranged to measure the number of
users in the access queue.

6. The system of claim 5, wherein the sensor compris-
es:

an entrance barrier counter, arranged to count
the number of users passing through the en-
trance barrier and thereby leaving the access
queue.

7. The system of claim 6,
wherein each of the plurality of portable access keys
has an associated identifier;
wherein the entrance barrier counter is arranged to
count the number of users passing through the en-
trance barrier using a receiver arranged to receive
the associated identifier from a portable access key;
wherein the detector at the access barrier comprises
a receiver arranged to receive said identifier; and
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wherein the controller is further arranged to set the
access barrier in its open state if the receiver of the
detector receives an associated identifier and the
variable access parameter determined by the detec-
tor meets the access criterion.

8. The system of claim 7, further arranged to adjust the
variable access parameter associated with the port-
able access key from which the associated identifier
is received at the entrance barrier.

9. The system of claim 7 or claim 8,
wherein each of the plurality of portable access keys
comprises a transmitter arranged to transmit the as-
sociated identifier.

10. The system of any preceding claim, wherein the sen-
sor is arranged to determine a plurality of access
queue characteristics, and wherein the controller is
arranged to set the access criterion based on the
plurality of access queue characteristics.

11. The system of any preceding claim, wherein the var-
iable access parameter comprises a number and
wherein, for each of the plurality of portable access
keys, the system is arranged to measure the time
elapsed since the respective variable access param-
eter was changed and to increase the respective var-
iable access parameter based on the measured time
elapsed.

12. The system of any preceding claim, wherein the var-
iable access parameter comprises a number and
wherein the controller is arranged to set the access
criterion by determining a threshold and to set the
access barrier in its open state if the variable access
parameter determined by the detector meets the
threshold.

13. A system for regulating access to a first resource
and a second resource by a plurality of users, the
system comprising:

the system as defined by any preceding claim
in association with the first resource;
a second access barrier, having an open state
allowing passage through the second access
barrier and a closed state denying access to the
second resource, the access barrier defining a
second access queue;
a second sensor, arranged to determine a sec-
ond access queue characteristic, the second ac-
cess queue characteristic being related to a
number of users in the second access queue;
a second controller, arranged to set a second
access criterion for the second access barrier
based on the determined second access queue
characteristic; and

a second detector, located at the second access
barrier and adapted to determine the variable
access parameter of a portable access key
when the portable access key is brought into the
vicinity of the second detector; and
wherein the second controller is further ar-
ranged to set the second access barrier in its
open state if the variable access parameter de-
termined by the second detector meets the sec-
ond access criterion.

14. A method for regulating access to a resource by a
plurality of users, the method comprising:

providing a portable access key to each of the
plurality of users, each portable module having
a variable access parameter associated there-
with;
defining an access queue using an access bar-
rier;
closing the access barrier so as to deny access
to the resource;
determining an access queue characteristic, the
access queue characteristic being related to a
number of users in the access queue;
setting an access criterion for the access barrier
based on the determined access queue charac-
teristic;
determining the variable access parameter of a
portable access key when the portable access
key is brought into the vicinity of a detector in
the access barrier; and
opening the access barrier, to allow passage
through the access barrier, if the variable access
parameter determined by the detector meets the
access criterion.

15. A method of regulating access to a resource by a
plurality of users, the method comprising:

defining a plurality of variable access parame-
ters, each variable access parameter being as-
sociated with a respective user from the plurality
of users;
determining an access queue characteristic, the
access queue characteristic relating to a
number of users wishing to access the resource
who are waiting in an access queue; and
allowing a user from the plurality of users to ac-
cess the resource if the variable access param-
eter for said user meets an access criterion, the
access criterion being based on the determined
access queue characteristic, to thereby regulate
access to the resource.

16. The method of claim 15, wherein the access queue
is defined by an access barrier and wherein the step
of allowing a user to access the resource comprises
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opening the access barrier.

17. The method of claim 14 or claim 16, further compris-
ing:

adjusting the variable access parameter for a
user passing through the opened access barrier.

18. The method of any of claims 14 to 17, wherein the
variable access parameter comprises a number, the
method further comprising:

measuring, for each of the plurality of users, the
time elapsed since their respective variable ac-
cess parameter was changed; and
increasing, the variable access parameter for
each of the plurality of users, based on the re-
spective measured time elapsed.
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