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(57) ABSTRACT

A computerized system for managing a parking lot includes:
a beacon in one-way, or location sensor in two-way, com-
munication with a smart device for locating the smart device
without it having to determine its own location, a vehicle
sensor for sensing the presence of a vehicle, and a computer-
implemented server operable to determine from the beacon’s
identification or receive from the location sensor the location
of'the smart device. The server authorizes entry or exit of the
vehicle when a smart device status indicates acceptance, and
the smart device and the vehicle are both at a same appro-
priate location. The server updates the smart device status
after a payment transaction. Entry or exit may be authorized
by opening a barrier, displaying an authorization message,
communicating a message to the smart device, and/or not
issuing a non-authorization alert. The server may receive
reservations, and may communicate lot occupancy to third-

party systems.
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METHOD AND SYSTEM FOR MANAGING
PARKING BY DUAL LOCATION
VERIFICATION

BACKGROUND OF THE INVENTION

[0001] 1. Field of Invention

[0002] This invention relates to the management of
vehicle parking sessions and, in particular, to a method and
system for managing parking by dual location verification.
[0003] 2. Description of Related Art

[0004] Managing the parking of vehicles involves grant-
ing to selected vehicles access to parking stalls and receiving
payment for parking from the vehicle operators.

[0005] In conventional parking management systems,
human intervention is involved in many aspects of vehicle
parking management.

[0006] Some automated parking systems reduce the
amount of human intervention required, but do not eliminate
the need for human intervention. For example, in controlled
parking lots human intervention is often needed to operate
an access gate to ensure payment is received for parking. In
uncontrolled parking lots without a human-operated gate,
human intervention is often needed to patrol the parking lot
to locate instances of unpaid parking.

[0007] U.S. Pat. No. 8,131,596 to McQuilken discloses a
method and system of payment for parking using a smart
device and an in-vehicle display device for indicating park-
ing payment status in a manner that is visible or can be
scanned or sensed by parking enforcement personnel. The
smart device is in wireless communication with the in-
vehicle display device positioned for viewing or scanning by
meter enforcement personnel. However, the in-vehicle dis-
play device must be obtained in advance by the vehicle
owner and, once obtained, it is vulnerable to tampering,
other damage, and theft.

[0008] United States patent application publication No.
2012/0130775 to Bogaard et al. discloses a method for
processing a transaction for a parking session wherein the
user facilitates the transaction through a mobile computing
device of the user. However, the method of Bogaard et al.
requires that the mobile computing device receive a parking
identifier, such as by the user typing the parking identifier
into the mobile computing device or otherwise in response
to a user input action.

[0009] International publication No. W0O2004/070674 to
Kim discloses a parking control system using a mobile
phone. However, the system of Kim requires that the parking
person telephone a parking control server and input a
parking position serial number indicative of a parking sec-
tion position where his or her vehicle parks.

[0010] U.S. Pat. No. 7,319,974 to Brusseaux discloses a
vehicle parking management method involving short-dis-
tance communication, such as by Bluetooth™ communica-
tion, between a mobile telephone of the user and a parking
ticket machine. However, the method of Brusseaux requires
that the user enter on his or her telephone a message
including information about the user’s identity and infor-
mation concerning the parking time, and possibly informa-
tion concerning the vehicle parking location and possibly
information identifying the parked vehicle. When the user
decides to vacate the parking space, the user must send a
second telephone message to the ticket machine that
includes information concerning the identification of the
parked vehicle and the parking end time.
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[0011] U.S. Pat. No. 7,114,651 to Hjelmvik discloses a
method for control of parked vehicles in which a vehicle-
specific code is tied to a user-specific code in a parking
system computer. However, the method of Hjelmvik
requires a parking attendant send a voice message to a
telephone coupled to the parking system computer indicat-
ing a vehicle registration number.

[0012] U.S. Pat. No. 6,889,899 to Silberberg discloses a
vehicle parking system. However, the system of Silberberg
requires that the user dial a telephone number of a central
control station computer and also input the user’s account
number and a number identifying a parking meter or other
parking pay number.

[0013] An object of the invention is to address the above
shortcomings.

SUMMARY
[0014] The above shortcomings may be addressed by

providing, in accordance with one aspect of the invention, a
computer-implemented method of managing a parking lot.
The method involves: (a) authorizing an entry of a first
vehicle by a computerized parking controller in response to
a status indicating no entry rejection of a smart device, a first
location indicating that the smart device is located at an
entry location of the parking lot, and a first presence
indicating that the first vehicle is present at the entry
location, the first location being determined by the parking
controller in response to an entry-beacon identification of an
entry beacon of the parking lot, the entry-beacon identifi-
cation being communicated to the parking controller by the
smart device in a first communication; (b) determining by
the parking controller an updated value of the status in
response to a payment transaction associated with the smart
device; and (c) authorizing an exit of a second vehicle by the
parking controller in response to the status indicating no exit
rejection of the smart device, a second location indicating
that the smart device is located at an exit location of the
parking lot, and a second presence indicating that the second
vehicle is present at the exit location, the second location
being determined by the parking controller in response to an
exit-beacon identification of an exit beacon of the parking
lot, the exit beacon being selected from the group consisting
of the entry beacon and another beacon separate from the
entry beacon, the exit-beacon identification being commu-
nicated to the parking controller by the smart device in a
second communication, the exit location being selected from
the group consisting of the entry location and another
location separate from the entry location, the second vehicle
being the first vehicle or another vehicle separate from the
first vehicle.

[0015] Step (¢) may involve determining by the parking
controller whether the second vehicle is identified as the first
vehicle. The parking lot may have an entry barrier for
regulating entries at the entry location. Step (a) may involve
opening the entry barrier by the parking controller so as to
authorize the entry of the first vehicle. The parking lot may
have an exit barrier for regulating exits at the exit location.
Step (¢) may involve opening the exit barrier by the parking
controller so as to authorize the exit of the second vehicle.
The exit barrier may be selected from the group consisting
of the entry barrier and another barrier separate from the
entry barrier. Step (a) may involve receiving by the parking
controller the first communication generated by the smart
device in response to the smart device receiving no more
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than a single user command entered into the smart device.
Step (¢) may involve receiving by the parking controller the
second communication generated by the smart device in
response to the smart device receiving no more than a single
user command entered into the smart device. Step (a) may
involve authorizing the entry of the first vehicle in response
to an identification of the smart device selected from the
group consisting of a telephone number, device identifica-
tion code, licence plate number, an image of a licence plate,
driver’s licence number, an image of a driver’s licence,
officially-issued identification number, an image of an offi-
cially-issued identification certificate, a vehicle identifica-
tion code, and a financial card number. Step (¢) may involve
authorizing the exit of the second vehicle in response to the
status indicating that the smart device is registered with the
parking controller and is in compliance with payment
requirements of the parking controller. Step (a) may involve
authorizing the entry of the first vehicle in response to the
status indicating that the smart device is registered with the
parking controller and is in compliance with payment
requirements of the parking controller. The method may
further involves determining by the parking controller a
parking fee in response to a parking rate associated with the
smart device. Determining by the parking controller a park-
ing fee in response to a parking rate associated with the
smart device may involve determining the parking fee in
response to a duration of time spent parking. Determining
the parking fee in response to a duration of time spent
parking may involve determining the parking fee in response
to the duration of time elapsed between when the parking
controller authorizes the entry of the first vehicle and when
the parking controller determines the second location. Step
(a) may involve opening a stall barrier by the parking
controller so as to authorize the entry of the first vehicle. The
method may further involve opening a second entry barrier
by the parking controller in response to the status indicating
no second-entry rejection and to a third location determined
by the parking controller, the third location indicating that
the smart device is located in proximity to an entrance side
of the second entry barrier. Opening a second entry barrier
by the parking controller in response to the status indicating
no second-entry rejection and to a third location determined
by the parking controller, the third location indicating that
the smart device is located in proximity to an entrance side
of the second entry barrier, comprises opening a stall barrier.
The method may further involve determining by the parking
controller a parking fee in response to a parking rate
associated with the smart device and a duration of time spent
parking. Determining by the parking controller a parking fee
in response to a parking rate associated with the smart device
and a duration of time spent parking may involve determin-
ing the parking fee in response to the duration of time
elapsed between when the parking controller determines an
entry associated with the stall barrier and when the parking
controller determines an exit associated with the stall barrier.
The method may further involve communicating by the
parking controller to at least one of the smart device and a
computerized third-party system a notification generated by
the parking controller in response to the parking controller
authorizing the entry of the first vehicle, the notification
indicating the entry of the first vehicle in association with the
smart device. The method may further involve communi-
cating by the parking controller to at least one of the smart
device and a computerized third-party system a notification
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generated by the parking controller in response to the
parking controller authorizing the exit of the second vehicle,
the notification indicating the exit of the second vehicle in
association with the smart device. The method may further
involve communicating by the parking controller to at least
one of the smart device and a computerized third-party
system a notification generated by the parking controller in
response to the second entry barrier being opened, the
notification indicating the entry of the first vehicle in asso-
ciation with the smart device. The method may involve
receiving by the parking controller a parking reservation
request associated with the smart device and the parking lot.
Receiving by the parking controller a parking reservation
request associated with the smart device and the parking lot
may involve receiving the parking reservation request from
a computerized parking reservation system. The method
may further involve determining by the parking controller a
lot occupancy for the parking lot by maintaining a count of
the difference between the number of authorized entries and
authorized exits. The method may further involve commu-
nicating by the parking controller the lot occupancy to a
third-party computerized system. Communicating by the
parking controller the lot occupancy to a third-party com-
puterized system may involve communicating to a comput-
erized parking reservation system. The method may involve
receiving by the parking controller from the computerized
parking reservation system a parking reservation request
associated with the smart device and the parking lot. The
method may further involve closing the entry barrier by the
parking controller in response to a third presence determined
by the parking controller, the third presence indicating that
the first vehicle is present at an interior side of the entry
barrier. The method may further involve closing the exit
barrier by the parking controller in response to a third
presence determined by the parking controller, the third
presence indicating that the second vehicle is present at an
exterior side of the exit barrier. The method may further
involve communicating by the server to the smart device
parking lot information associated with the parking lot, the
parking lot information including the location of the parking
lot. The method may further involve communicating by the
server to the smart device a notification of expiry of at least
one of a parking session and a parking reservation. The
method may further involve communicating by the server to
a third-party computerized system a notification of expiry of
at least one of a parking session and a parking reservation.

[0016] Inaccordance with another aspect of the invention,
there is provided a computerized system for managing a
parking lot. The system includes: (a) an entry beacon
operable to transmit an entry-beacon identification of the
entry beacon; (b) an exit beacon operable to transmit an
exit-beacon identification of the exit beacon, the exit beacon
being selected from the group consisting of the entry beacon
and another beacon separate from the entry beacon; (c) a first
vehicle sensor operable to sense the presence of a first
vehicle at a vehicle entry location of the parking lot; (d) a
second vehicle sensor operable to sense the presence of a
second vehicle at a vehicle exit location of the parking lot,
the second vehicle sensor being selected from the group
consisting of the first vehicle sensor and another vehicle
sensor separate from the first vehicle sensor, the exit location
being selected from the group consisting of the entry loca-
tion and another location separate from the entry location,
the second vehicle being the first vehicle or another vehicle
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separate from the first vehicle; and (e) a computer-imple-
mented server operable to receive from a smart device each
of the entry-beacon identification and the exit-beacon iden-
tification, operable to determine the location of the smart
device in response to said each of the entry-beacon identi-
fication and the exit-beacon identification, operable to deter-
mine a status associated with the smart device, operable to
authorize an entry of the first vehicle when the status
indicates no entry rejection of the smart device, the deter-
mined location of the smart device is at the entry location,
and the first vehicle sensor senses the presence of the first
vehicle at the entry location, operable to determine an
updated value of the status in response to a payment trans-
action associated with the smart device, and operable to
authorize an exit of a second vehicle when the status
indicates no exit rejection of the smart device, the deter-
mined location of the smart device is at the exit location, and
the second vehicle sensor senses that the second vehicle is
at the exit location.

[0017] The parking lot may have an entry barrier for
regulating entries at the entry location. The system may
include an entry controller operable to open and close the
entry barrier. The server may be operable to cause the entry
controller to open the entry barrier when the server autho-
rizes the entry of the first vehicle. The parking lot may have
an exit barrier for regulating exits at the exit location. The
system may include an exit controller operable to open and
close the exit barrier. The server may be operable to cause
the exit controller to open the exit barrier when the server
authorizes the exit of the second vehicle. The exit barrier
may be selected from the group consisting of the entry
barrier and another barrier separate from the entry barrier.
The exit controller may be selected from the group consist-
ing of the entry controller and another controller separate
from the entry controller. The server may be operable to
determine a parking fee associated with the smart device in
response to a duration of time spent parking.

[0018] Inaccordance with another aspect of the invention,
there is provided a computerized system for managing a
parking lot. The system includes: (a) means for authorizing
an entry of a first vehicle in response to a status indicating
no entry rejection of a smart device, a first location indicat-
ing the smart device is located at an entry location of the
parking lot, and a first presence indicating that the first
vehicle is present at the entry location; (b) means for
determining an updated value of the status in response to a
payment transaction associated with the smart device; and
(c) means for authorizing an exit of a second vehicle in
response to the status indicating no exit rejection of the
smart device, a second location indicating that the smart
device is located at an exit location of the parking lot, and
a second presence indicating that the second vehicle is
present at the exit location, the exit location being selected
from the group consisting of the entry location and another
location separate from the entry location, the second vehicle
being the first vehicle or another vehicle separate from the
first vehicle.

[0019] The system may include means for determining
whether the second vehicle is the first vehicle.

[0020] Inaccordance with another aspect of the invention,
there is provided a computer-implemented method of man-
aging a parking lot. The method involves: (a) authorizing an
entry of a first vehicle by a computerized parking controller
in response to a status indicating no entry rejection of a
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smart device, a first location indicating that the smart device
is located at an entry location of the parking lot, and a first
presence indicating that the first vehicle is present at the
entry location, the first location being determined by a
location sensor of the parking controller, the location sensor
being operable to determine the location of the smart device
when the smart device is within a near-field range of the
location sensor, the location sensor communicating the first
location to a server of the parking controller; (b) determining
by the parking controller an updated value of the status in
response to a payment transaction associated with the smart
device; and (c) authorizing an exit of a second vehicle by the
parking controller in response to the status indicating no exit
rejection of the smart device, a second location indicating
that the smart device is located at an exit location of the
parking lot, and a second presence indicating that the second
vehicle is present at the exit location, the second location
being determined by the location sensor, the location sensor
communicating the second location to the server, the exit
location being selected from the group consisting of the
entry location and another location separate from the entry
location, the second vehicle being the first vehicle or another
vehicle separate from the first vehicle.

[0021] Step (a) may involve determining by the location
sensor the first location by trilateration of at least one first
communication between the smart device and a plurality of
wireless communication devices of the location sensor dis-
posed at the parking lot. Step (¢) may involve determining
by the location sensor the second location by trilateration of
at least one second communication between the smart device
and the plurality of wireless communication devices. Step
(a) may involve effecting the at least one first communica-
tion by near-field wireless communications. Step (¢) may
involve effecting the at least one second communication by
near-field wireless communications. Step (a) may involve
determining by the location sensor the first location by
proximity sensing the smart device by a first proximity
sensor of the location sensor disposed at the parking lot. Step
(c) may involve determining by the location sensor the
second location by proximity sensing the smart device by a
second proximity sensor of the location sensor disposed at
the parking lot. The second proximity sensor may be
selected from the group consisting of the first proximity
sensor and another proximity sensor separate from the first
proximity sensor. Step (a) may involve determining by the
location sensor the first location by establishing near-field
communication between the smart device and a first NFC
device of the location sensor disposed at the parking lot.
Step (¢) may involve determining by the location sensor the
second location by establishing near-field communication
between the smart device and a second NFC device of the
location sensor disposed at the parking lot. The second NFC
device may be selected from the group consisting of the first
NFC device and another NFC device separate from the first
NFC device.

[0022] Other aspects and features of the present invention
will become apparent to those of ordinary skill in the art
upon review of the following description of embodiments of
the invention in conjunction with the accompanying figures
and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In drawings which illustrate by way of example
only embodiments of the invention:
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[0024] FIG. 1is ablock diagram of a computerized system
for managing a parking lot according to a first embodiment
of the invention;

[0025] FIG. 2 is a signal timeline chart for the system
shown in FIG. 1, showing the communication of messages
between system components including an entry controller;
[0026] FIG. 3 is a signal timeline chart for the system
shown in FIG. 1, showing the communication of messages
between system components including an exit controller;
[0027] FIG. 4 is a first portion of a flow diagram of a
computer-implemented method of managing a parking lot
according to the first embodiment of the invention, showing
method steps associated with an entry request;

[0028] FIG. 5 is a second portion of the flow diagram
shown in FIG. 4, showing method steps associated with an
exit request; and

[0029] FIG. 6 is a flow diagram of an exemplary method
for performing steps of collecting a parking fee in accor-
dance with the second portion shown in FIG. 5, showing
initiation of a payment transaction.

DETAILED DESCRIPTION

[0030] A computerized system for managing a parking lot
includes: (a) means for authorizing an entry of a first vehicle
in response to a status indicating no entry rejection of a
smart device, a first location indicating the smart device is
located at an entry location of the parking lot, and a first
presence indicating that the first vehicle is present at the
entry location; (b) means for determining an updated value
of the status in response to a payment transaction associated
with the smart device; and (¢) means for authorizing an exit
of a second vehicle in response to the status indicating no
exit rejection of the smart device, a second location indi-
cating that the smart device is located at an exit location of
the parking lot, and a second presence indicating that the
second vehicle is present at the exit location, the exit
location being selected from the group consisting of the
entry location and another location separate from the entry
location, the second vehicle being the first vehicle or another
vehicle separate from the first vehicle. The system may
include means for determining whether the second vehicle is
the first vehicle.

[0031] Referring to FIG. 1, the system according to a first
embodiment of the invention is shown generally bounded
within a dotted-line rectangle at 10.

[0032] The system 10 is operable to manage a parking lot
(not shown) typically, but not necessarily, having an entry
barrier such as an entrance gate (not shown) and an exit
barrier such as an exit gate (not shown), and as such the
system 10 may be referred to as a computerized parking
controller. The entrance gate or other entry barrier, if pres-
ent, defines an entry lane (not shown) leading up to the
entrance gate. The portion of the entry lane that is on the
exterior side of the entrance gate may be part of the parking
lot, a public alley or other roadway, a private driveway, a
similar access lane, or any combination thereof, for example.
Typically, at least one entrance gate is located along the
outer perimeter of the parking lot such that the portion of the
entry lane that is on the interior side of the entrance gate is
inside the parking lot. The entry lane on the interior side of
the entrance gate ordinarily proceeds from the entrance gate
to provide access to any number of parking stalls (not
shown) of the parking lot. The parking stalls may be marked
(e.g. by painted lines, such as on asphalt or concrete,
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signposts, signs, etc.) or may be unmarked (e.g. in the case
of a gravel or grass parking lot), for example.

[0033] Similarly, the exit gate or other exit barrier, if
present, defines an exit lane (not shown) leading up to the
exit gate. The portion of the exit lane that is on the interior
side of the exit gate forms part of the parking lot between the
parking stalls and the exit gate. Typically, at least one exit
gate is located along the outer perimeter of the parking lot,
such that the portion of the gated exit lane that is on the
exterior side of the exit gate is outside of the parking lot. The
gated exit lane on the exterior side of the exit gate ordinarily
proceeds from the exit gate away from the parking lot and
connects to public roadways or the like.

[0034] Typically, the entrance and exit gates are adjacent
to each other such that the entry lane and the exit lane on
both the interior and exterior sides of their respectively
associated gates are adjacent to each other and not overlap-
ping with each other. However, in some embodiments the
exit and entrance gates are adjacent, non-overlapping por-
tions of a single, larger gate (e.g. a roll gate spanning the
entry and exit lanes). In such embodiments, the entrance
gate and the exit gate open and close simultaneously. For
example, the entrance and exit gates may be integrally
connected to each other to form the single gate.

[0035] In some embodiments, the entry and exit lanes
coincide with each other to form a single entry-and-exit lane.
In such embodiments, the entrance gate and the exit gate are
typically integrally connected to each other to form a single
gate, which would ordinarily span the single entry-and-exit
lane.

[0036] In general, any suitable barrier or barriers for
regulating entries into and exits from the parking lot may be
employed. A barrier may be implemented by any suitable
type of gate such as a rotating gate, horizontally sliding gate,
roll gate, etc.; any suitable type of blockade such as spikes,
posts, beams, etc.; any suitable type of spanning catenary
such as a chain, wire, cable, rope, ribbon, etc.; and any
suitable type of indicator such as a red/green light, audible
command, text and/or graphic display, etc.; any suitable
message communicated to a vehicle or its driver, such as an
automated voice message, text message, message display-
able at a mobile telephone by a software application
installed therein, etc.; or any combination thereof for
example. By way of further example, a proximity sensor,
beam (e.g. infra-red beam) detection system, or other detec-
tion means in combination with an indicator (e.g. electronic
display), messaging system, etc., may act as a barrier for
example. The barrier may be any one or more of an entry
barrier, exit barrier, and integrally connected single barrier,
for example.

[0037] In some embodiments, there is one stall barrier at
each parking stall among all or a portion of the parking stalls
in the parking lot. In such embodiments, one entry barrier
and one exit barrier are integrally connected and overlapping
to form each single stall barrier. Stall barriers may be
employed in addition or alternatively to entry and exit
barriers at the outer perimeter of the parking lot. In some
embodiments and parking lots, the stall barrier(s) associated
with each given stall are the only entry and exit barriers of
the parking lot.

[0038] Stall barriers are typically implemented by a move-
able post or other item that is “opened” by retracting,
rotating or otherwise moving the post away from its obstruc-
tion position in order to permit parking in the stall, remains
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“open” during the entire time that the vehicle is parked in the
stall, and is typically “closed” after the vehicle has vacated
the parking stall by moving the stall barrier back into its
obstruction position to prevent further parking in the stall
until the stall barrier is re-opened. The opening and closing
movements of the stall barrier are automated under com-
puterized control by the system 10. In general, any suitable
type of barrier may be employed at a restricted parking stall,
such as a red/green light, electronic display or other indi-
cator, messaging system, other barrier, and any combination
thereof for example. By way of further example, a proximity
sensor, beam (e.g. infra-red beam) detection system, or other
detection means in combination with an indicator (e.g.
electronic display), messaging system, etc., may act as a stall
barrier.

[0039] In some embodiments, there is a plurality of entry
and exit barriers such as entrance and exit gates. For
example, some parking lots have one entry barrier adjacent
one exit barrier at each of a plurality of access points along
the outer perimeter of the parking lot. Additionally or
alternatively, inside the parking lot there may be an interior
entry barrier adjacent an interior exit barrier for access to a
restricted section of the parking lot. In some embodiments,
there is a plurality of interior entry and exit barriers defining
a plurality of restricted sections of the parking lot. Each
restricted section may be of any suitable size ranging from
a single parking stall to every stall in the parking lot. Interior
barriers may be employed in addition or alternatively to each
of the outer perimeter barriers and employed in addition or
alternatively to any number of stall barriers. In the descrip-
tion herein, the exterior side of an interior entry or exit
barrier is typically the side of the given interior barrier closer
to the outer perimeter of the parking lot, and the interior side
of an interior entry or exit barrier is intended to mean the
side to which access is restricted by the given interior
barrier.

[0040] Ingeneral, any combination of any number of outer
perimeter barriers, any number of interior barriers, and any
number of stall barriers is within the scope contemplated by
the present invention. If there are zero outer perimeter
barriers, zero interior barriers, and zero stall barriers, then
the parking lot is an unrestricted-access parking lot.

[0041] Referring to FIG. 1, the system 10 is operable to
communicate with a smart device 12. The smart device 12
can be any communications device operable to send and
receive communications, including telephone communica-
tions via a telephone network (not shown), data communi-
cations such as machine-to-machine communications, other
wireless or wired communications, and any combination
thereof for example. The smart device 12 is typically a
mobile telephone, but in variations may be any general
purpose computer device, laptop computer, tablet computer,
personal communication device, wearable technology
device, automobile or other transportation vehicle (e.g.
having installed therein communications equipment), simi-
lar computational device, or any combination thereof for
example. A smart device that is integrated into a vehicle may
be referred to as a smart vehicle. Communications between
the system 10 and the smart device 12 may be conducted
directly, such as via the direct link 14 shown in FIG. 1, or
indirectly, such as via a telecommunications network, LAN
(local-area network), WAN (wide-area network), and/or a
global communications network like the Internet 16 shown
in FIG. 1. In the first embodiment, the system 10 and the
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smart device 12 ordinarily communicate with each other via
the direct link 14 by near-field wireless communications
(e.g. Bluetooth™ standard communications, NFC (Near-
Field Communications) standard communications, etc.), but
are operable to communicate via the Internet 16 as a backup
method in case of failure to communicate via the direct link
14. In some embodiments, however, communications
between the server 10 and the smart device 12 are conducted
only via the direct link 14. In some embodiments, commu-
nications between the server 10 and the smart device 12 are
conducted only indirectly, such as via the Internet 16.
Communication via an indirect link may be implemented
using any suitable telephone or other communications tech-
nology, for example. In general, communications between
the system 10 and the smart device 12 may be transmitted
via any wired or wireless connection, including a copper
wire link, a coaxial cable link, a fiber-optic transmission
link, a radio link, a cellular telephone link, a satellite link, a
line-of-sight free-optics link, and any combination thereof
for example.

[0042] The system 10 includes a server 18, which may be
any computing device(s) such as a general purpose com-
puter, microcomputer, minicomputer, mainframe computer,
distributed network for computing, functionally equivalent
discrete hardware components, etc., and any combination
thereof for example. In the first embodiment, the server 18
includes a processing circuit, such as a CPU (Central Pro-
cessing Unit), for performing programmable digital compu-
tations and a non-transitory Read/Write memory for storing
digital data. The Read/Write memory of the server 18 may
include any combination of volatile memory, such as RAM
(Random Access Memory), and non-volatile memory, such
as flash memory, universal serial bus (USB) connected
memory units, magnetic storage, optical storage, magneto-
optical storage, etc., and any combination thereof for
example. The Read/Write memory of the server 18 typically
includes data storage circuitry operable to store program
code for directing operations of the processing circuit of the
server 18.

[0043] In the first embodiment shown in FIG. 1, the server
18 is connected to a non-transitory database 20 for data
storage. While FIG. 1 shows the server 18 and the database
20 as being separate from each other, in some embodiments
the database 20 forms an integral part of the Read/Write
memory of the server 18. Additionally or alternatively to
storing data in the database 20, the server 18 in the first
embodiment is operable to store data via the Internet 16
using the Internet-connected additional resources 22.
[0044] Still referring to FIG. 1, the system 10 in the first
embodiment includes an entry controller 24 for controlling
the entry barrier (not shown) and an exit controller 26 for
controlling the exit barrier (not shown). In the first embodi-
ment, the entry controller 24 and the exit controller 26 are
operable to open and close the entry and exit barriers,
respectively, including in some embodiments being operable
to open and/or close the barrier(s) in response to commands
received from the server 18. The controller 24 and 26 may
be motor controllers, for example.

[0045] In embodiments where the entry and exit barriers
are integrally connected to each other to form a single
barrier, such as a roll gate or a stall barrier, a single controller
24 or 26 may be suitably employed for the single barrier.
[0046] Embodiments having a plurality of entry barriers
and a plurality of exit barriers, such as for parking lots
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having a plurality of restricted sections, typically include a
corresponding plurality of entry controllers 24 and a corre-
sponding plurality of exit controllers 26, respectively. In
some embodiments, however, a single controller 24 or 26
may be operable to control a plurality of entry and/or exit
barriers.

[0047] Each of the entry and exit controllers 24 and 26 are
operable to communicate with the server 18 by any suitable
technique, such as by a direct link as shown in FIG. 1 and/or
via the Internet 16 as also shown in FIG. 1. Typically, the
entry controller 24, the exit controller 26, both of the entry
and exit controllers 24 and 26, or a single controller 24 or 26
includes a non-transitory memory for storing data, such as
measurement values and/or program code, and includes
processing circuitry, such as a CPU, for performing digital
computations. In some embodiments (not shown), one or
both of the entry controller 24 and the exit controller 26 form
part of the server 18 such that the server 18 is operable to
directly control one or both of the entry barrier(s) and the
exit barrier(s), respectively. While not shown in FIG. 1, in
some embodiments some or all of the server 18 functions are
performed by at least one of the entry controller 24, exit
controller 26 and single controller, for example such that the
server 18 shown in FIG. 1 forms part of the controller(s) 24
or 26.

[0048] The system 10 shown in FIG. 1 includes vehicle
sensors 28, 30, 32 and 34, each of which is operable to
determine whether a vehicle is present at a particular loca-
tion associated with the parking lot such as at the exterior or
interior side of the entrance gate or other entry barrier (not
shown) or at the interior or exterior side of the exit gate or
other exit barrier (not shown), for example. In the first
embodiment shown in FIG. 1, the vehicle sensor 28 is
operable to sense the presence or absence of a vehicle at a
vehicle entry location, which for typical parking lots is
commonly defined as being in the entry lane adjacent to and
on the exterior side of the entry barrier. The vehicle sensor
28 in the first embodiment is also operable to permit
detection of the presence or absence by at least one of the
entry controller 24 and the server 18. The vehicle sensor 30
is operable to sense the presence or absence of a vehicle in
the entry lane adjacent to and on the interior side of the entry
barrier, and is operable to permit detection of the presence
or absence by at least one of the entry controller 24 and the
server 18. The vehicle sensor 32 is operable to sense the
presence or absence of any vehicle at a vehicle exit location,
which for typical parking lots is commonly defined as being
in the exit lane adjacent to and on the interior side of the exit
barrier. The vehicle sensor 32 in the first embodiment is also
operable to permit detection of the presence or absence by
at least one of the exit controller 26 and the server 18. Also,
the vehicle sensor 34 is operable to sense the presence or
absence of a vehicle in the exit lane adjacent to and on the
exterior side of the exit barrier, and is operable to permit
detection of the presence or absence by at least one of the
exit controller 26 and the server 18. In the context of the exit
barrier, any vehicle refers to either the particular vehicle also
sensed adjacent the entry barrier or another vehicle different
from that particular vehicle.

[0049] FIG. 1 shows two vehicle sensors 28 and 30 in
communication with the entry controller 24 and two other
vehicle sensors 32 and 34 in communication with the exit
controller 26. Additionally or alternatively, in some embodi-
ments one or more vehicle sensors are operable to commu-
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nicate with the server 18, such as by communicating directly
(e.g. direct link 14) by wired or wireless communications for
example or indirectly via a LAN, WAN, other communica-
tions link, the Internet 16 or any combination thereof for
example. In some embodiments, one or more of the vehicle
sensors 28 to 34 form part of the server 18 such that the
server 18 is operable to directly sense the presence or
absence of a vehicle at specifiable location(s).

[0050] In some embodiments, one or more server 18
functions are distributed among one or more of the server
18, entry controller 24, exit controller 26, and one or more
of the vehicle sensors 28 to 34 in any combination for
example. In a distributed server architecture, communica-
tions between distributed server 18 components may be
implemented in any suitable manner, and may involve
two-way communications for example.

[0051] In the first embodiment, on the basis of an indica-
tion of presence or absence sensed by the vehicle sensor 28,
the system 10 is operable to determine whether a vehicle is
present at the entrance gate, other entry barrier, or otherwise
in a position to enter into the parking lot, restricted section
or parking stall. Also, on the basis of an indication of
presence or absence sensed by the vehicle sensor 30, the
system 10 is operable to determine whether a vehicle is
present at the interior side adjacent the entry barrier, such as
after entering the parking lot by passing by the opened entry
barrier. Similarly, the system 10 is operable to determine
whether a vehicle is present at the exit gate, other exit
barrier, or otherwise in a position to exit the parking lot,
restricted section or parking stall on the basis of an indica-
tion of presence or absence sensed by the vehicle sensor 32.
While a vehicle being in a position to exit the parking lot or
restricted section thereof may be sensed by the presence of
the vehicle at a vehicle exit location, the vehicle exiting a
parking stall may be sensed by the change from presence to
absence at the parking stall, for example. Additionally, on
the basis of an indication of presence or absence sensed by
the vehicle sensor 34, the system 10 is operable to determine
whether a vehicle is present at the exterior side adjacent the
exit barrier, such as after exiting the parking lot by passing
by the opened exit barrier. In general, any number of vehicle
sensors may be employed at any suitable location(s) within
or surrounding the parking lot. For example, one or more
vehicle sensors may be employed at a given parking stall,
including having one vehicle sensor positioned at the given
parking stall itself and/or one or more vehicle sensors
positioned adjacent the given parking stall along one or
more access routes to and from the given parking stall,
respectively.

[0052] Insome embodiments, the server 18 in conjunction
with the one or more vehicle sensors associated with a given
parking stall implement a stall barrier and its associated
entry and/or exit controller(s) 24 and 26, as further described
herein below.

[0053] Typically, each vehicle sensor 28 to 34 is imple-
mented as an inductive sensor positioned underground at its
desired location. Such inductive sensor may include loops of
wire having a loop size commensurate with that of a typical
vehicle, in a manner known in the art. However, other
vehicle sensing technologies are possible. Some examples
include visual detection by computerized image analysis of
video data; infrared sensing; sonar/radar detection; the
breaking of a laser or other beam; mechanical detection such
as by ground-level pressure sensors, ground-level switches,
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above-ground switches for making contact as a vehicle
passes by, other mechanical sensors; chemical detection;
other analogous detection techniques; and any combination
thereof for example.

[0054] Still referring to FIG. 1, the system 10 in the first
embodiment is operable to determine the location of the
smart device 12 when the smart device 12 is in the vicinity
of at least one of the entry barrier, exit barrier and single,
combined barrier. In some embodiments, the system 10 is
operable to determine the location of the smart device 12
whenever it is located at the parking lot, including in some
cases being anywhere within the parking lot.

[0055] Inthe first embodiment, the system 10 includes one
or more location beacons such as the entry beacon 35 and the
exit beacon 36 shown in FIG. 1. Each beacon 35 and 36 is
operable to broadcast a wireless signal 37 that can be
received by the smart device 12 when the smart device 12 is
located within the broadcast range of the beacon 35 and/or
36. Typically, the beacons 35 and 36 are operable to broad-
cast their wireless signals 37 in accordance with a near-field
wireless communications standard such as Bluetooth™,
NFC (Near-Field Communications), similar communica-
tions standard, and any combination thereof for example.
The beacons 35 and 36 broadcast their wireless signals 37
within a limited range that is in some embodiments adjust-
able according to desired preferences. Any number of entry
beacons 35 and any number of exit beacons 36 may be
employed in any combination. By way of example only, a
first entry beacon 35 may be deployed outside the parking lot
in the vicinity of the entry barrier, a second entry beacon 35
may be deployed at the entry lane adjacent to and on the
exterior side of the entry barrier, and a third entry beacon 35
may be deployed at the entry lane adjacent to and on the
interior side of the entry barrier, for example. Similarly, a
first exit beacon 36 may be deployed inside the parking lot
in the vicinity of the exit barrier, a second exit beacon 36
may be deployed at the exit lane adjacent to and on the
interior side of the exit barrier, and a third exit beacon 36
may be deployed at the exit lane adjacent to and on the
exterior side of the exit barrier, for example.

[0056] In the first embodiment, the wireless signal 37
includes an identification code identifying the particular
beacon that is broadcasting that wireless signal 37. For
example, the entry beacon 35 may broadcast its identifica-
tion as the code “35” while the exit beacon 36 may broadcast
its identification as the code “36”.

[0057] In the first embodiment, the smart device 12 has
installed therein a software application program that is
compatible with the system 10. The smart device 12 appli-
cation renders the smart device 12 operable to receive the
wireless signals 37 from a given beacon 35 or 36; parse from
the received wireless signal 37 the identification code asso-
ciated with the given beacon 35 or 36; determine on the basis
of signal characteristics (e.g. propagation time and/or signal
37 strength decay) the distance between the smart device 12
and the given beacon 36 or 37; and communicate to the
server 18 the received identification code, determined dis-
tance, and an identification of the smart device 12. In the first
embodiment, the server 18 is operable to receive the com-
munication from the smart device 12; parse from the com-
munication the beacon identification, associated distance,
and smart device 12 identification; determine the location of
the given beacon 35 or 36 in response to the beacon
identification (such as by lookup table); and thereby deter-
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mine a current location associated with the identified smart
device 12. Where the smart device 12 receives multiple
broadcasts from multiple beacons 35 and/or 36 and the smart
device 12 is operable to determine the distance between
itself and each of the multiple beacons 35 and/or 36, the
server 18 in some embodiments is operable to determine by
known trilateration techniques a more accurate determina-
tion of the smart device 12 location. While in the first
embodiment, the smart device 12 is operable to determine
the distance between the smart device 12 and the given
beacon 35 or 36, in a variation the smart device 12 does not
determine its distance from given beacon 35 and only
communicates to the server 18 the received identification
code and the smart device 12 identification, such that the
server 18 is operable to determine the location of the smart
device 12 within an accuracy commensurate with the wire-
less range of the given beacon 35 or 36. In all such
variations, the system 10 is advantageously operable to
determine the current location of the smart device 12 with-
out requiring that the smart device 12 itself determine its
own current location and without requiring that the smart
device 12 determine or otherwise obtain the location of any
beacon 35 or 36.

[0058] In some embodiments, one or more location sen-
sors are implemented as enhanced variations of the beacons
35 and 36. In some instances, such location sensors are
operable to perform two-way wireless communications with
the smart device 12. In such embodiments, the smart device
12 and the location sensor typically communicate via near-
field wireless communications, such as by Bluetooth™
standard communications, NFC (Near-Field Communica-
tions, similar communications standard, any combination
thereof for example. In such embodiments, the location
sensor may include three or more wireless communications
devices (not shown) spaced apart from each other that,
together, are operable to determine the location of the smart
device 12 by trilateration of one or more communications
transmitted between the smart device 12 and the different
wireless communications devices. In variations of such
embodiments, the location sensor may include one or more
sets of wireless communications devices such that each set
is operable to determine the location of the smart device 12
when it is in the vicinity of one entry barrier, in the vicinity
of one exit barrier, in the vicinity of a pair of entry and exit
barriers, or in the vicinity of a plurality of entry and/or exit
barriers. In some embodiments at some or all parking lots,
the location sensor is operable to determine the location of
the smart device 12 whenever it is in the vicinity of the
parking lot. Such wireless communications devices can be
near-field wireless communications devices, for example.

[0059] In some embodiments, each wireless communica-
tions device of the location sensor includes a non-transitory
memory for storing data, such as measurement data and/or
program data, and includes processing circuitry, such as a
CPU, for performing digital computations.

[0060] In some embodiments in which the location sensor
is implemented as an enhanced variation of the beacons 35
and 36, the location sensor includes a number of proximity
sensors (not shown) disposed at the parking lot. For
example, one proximity sensor may be disposed at the entry
lane on the exterior side of the entry barrier, and another
proximity sensor may be disposed at the exit lane on the
interior side of the exit barrier. In use, the smart device 12
may be held in sufficiently close proximity to a given
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proximity sensor for the given proximity sensor to register
the location of the smart device 12, such as while the smart
device 12 is in communication with the server 18 so as to
facilitate the server 18 in associating the smart device 12
identification with proximity sensing of the smart device 12
to determine its location.

[0061] In some embodiments in which the location sensor
is implemented as an enhanced variation of the beacons 35
and 36, the location sensor includes a number of NFC
(Near-Field Communication) devices (not shown) disposed
at the parking lot. For example, one NFC device may be
disposed at the entry lane on the exterior side of the entry
barrier, and another NFC device may be disposed at the exit
lane on the interior side of the exit barrier. In use, the smart
device 12 may be held in sufficiently close proximity to a
given NFC device for the given NFC device to establish near
field communications with the smart device 12 (e.g. under
control of the application program installed therein in accor-
dance with the present invention) so as to allow the NFC
device to receive the smart device 12 identification and also
determine the location of the smart device as being proxi-
mate to the given NFC device.

[0062] Other technology for implementing the location
sensor is possible, and any suitable location sensor or
combination of location sensors may be employed to deter-
mine the location of the smart device 12 without requiring
that the smart device 12 determine its own location.
[0063] The location sensor in some such embodiments is
operable to communicate via any suitable communications
technology with the server 18. Additionally or alternatively,
such as possibly in the manner of an optional backup
method, the location sensor in some embodiments is oper-
able to communicate via any suitable communications tech-
nology with the entry and exit controllers 24 and 26, which
in turn are operable to communicate with the server 18.
Other communications schemes are possible for any given
location sensor.

[0064] In some embodiments, one or more location sen-
sors, or any wireless communications device thereof, forms
part of the server 18 such that the server 18 is operable to
directly communicate with the smart device 12 to determine
the identification and/or location of the smart device 12. In
some embodiments, the server 18 is operable to perform the
operations of one or more near-field wireless communica-
tions devices, proximity sensors, and/or NFC devices of
such location sensors. The server 18 implements any suit-
able rules regarding the boundaries within which the smart
device 12 must be located to be considered at an entry or exit
location and the boundaries within which a vehicle must be
located to be considered at the same entry or exit location,
respectively. In many cases, a smart device 12 will be inside
avehicle that is present at an entry or exit location. However,
this need not always be the case and the boundaries of the
entry and exit locations may exceed those of the vehicle
entry and vehicle exit locations, respectively, for example.
Typically, the defined vehicle entry and vehicle exit loca-
tions at least overlap with their associated entry and exit
locations, respectively, and may lie entirely within the
boundaries of their associated entry and exit locations,
respectively, for example.

Exemplary Signal Timeline

[0065] Referring to FIGS. 1 and 2, a typical exemplary
parking scenario involving the first embodiment of the
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invention begins with the smart device 12 optionally com-
municating a request for parking lot information to the
server 18, which receives the parking lot information
request. The server 18 is typically operable to obtain, such
as by retrieving from the database 20, information concern-
ing each parking lot where a person may park their vehicle
in accordance with embodiments of the invention. For each
such parking lot, its associated information may include the
location (e.g. street address) of the parking lot, parking lot
hours of operation, pricing information, payment informa-
tion, special event parking information, instructions or other
guidance for making parking reservations at the parking lot,
parking lot rules of conduct, other related information or any
combination thereof, for example. In cases where the present
invention has been implemented in multiple parking lots in
a given city, country or around the world, the server 18 may
be operable to use the location of the smart device 12 to
provide parking lot information that is geographically close
to the current location of the smart device 12. Additionally
or alternatively, the server 18 may communicate all available
parking lot information, in which case the smart device 12
may be operable to filter the received information based on
defined relevance to the smart device 12 user. Typically, the
smart device 12 does not need to be in the vicinity of a
suitable parking lot to request or receive the parking lot
information; and the communications between the smart
device 12 and the server 18 related to the parking lot
information can be implemented by any suitable techniques,
such as ordinary mobile telephone communications tech-
niques for example.

[0066] After the server 18 has communicated the parking
lot information to the requesting smart device 12, the smart
device 12 presents the information, or a subset thereof, to the
user, such as by displaying a street map with suitable parking
lots marked thereon. In some embodiments, the smart device
12 is operable to provide driving directions from the current
location of the smart device 12 to a selected parking lot.
Typically, the smart device 12 requests the parking lot
information in response to user input (e.g. requesting a map
display). Also, current parking lot information may be
included with an initial download from the server 18 of the
smart device 12 application, for example. Updated parking
lot information may be provided at each user request of the
parking lot information, by automatic or manually selected
downloads of updates, or any combination thereof for
example.

[0067] In some embodiments, the parking lot information
is not available, or is optionally provided. Additionally or
alternatively, the map display feature may not be available
to every smart device 12 in all embodiments, or may be
optionally provided.

[0068] In the first embodiment, the entry beacon 35 broad-
casts its entry identification code. When the smart device 12
arrives in the vicinity of the parking lot where it is within the
wireless range of the entry beacon 35, the smart device
receives the entry beacon identification and is operable to
communicate an entry request to the server 18. In the first
embodiment, the entry request contains the entry beacon 35
identification and also identifies the requesting smart device
12 in a manner associated with the entry beacon 35 identi-
fication.

[0069] In variations, user input may or may not be
required to generate the entry request. For example, the
smart device 12 application typically allows the smart
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device 12 user to pre-register with the system 10 to provide
persistent or recurring information such as personal infor-
mation, payment preferences, and the like. In this manner,
the smart device 12 is operable to generate the entry request
without re-entry of such persistent information each time the
smart device 12 user wishes to park their vehicle (not
shown). For example, the smart device 12 application can be
programmed to present to the smart device 12 user a single
“OK” or “ENTER” button to be pressed when the smart
device 12 is in the vicinity of the parking lot. The “OK” or
“ENTER” button may be a soft button displayed on a
touchscreen, a keypad hard button, or other button of the
smart device 12 for example. When the “OK” or “ENTER”
button is pressed by the smart device 12 user when the smart
device 12 is in the vicinity of the parking lot and its entry
beacon 35, then the smart device 12 generates the entry
request in response to user input consisting solely of no more
than the single press of the “OK” or “ENTER” button. In
general, any suitable form of user input may be employed as
a user command, such as a voice command, biometric input
such as a fingerprint reading, a visually detectable user
gesture, other user input, or any combination thereof for
example. Accordingly, in some embodiments the entry
request is generated by the smart device in response to the
smart device receiving no more than a single user command.
In some embodiments, the smart device 12 application may
be programmed to automatically transmit the entry request,
absent any user input, whenever the smart device 12 deter-
mines that it is in the vicinity of the parking lot, such as by
receiving the entry beacon identification for example.

[0070] In some embodiments, pre-registration with the
system 10 may be fully or partly completed online via a
website associated with the system 10, for example.

[0071] Inthe first embodiment, the entry request generated
by the smart device 12 includes an identification of the smart
device 12, such as by including the mobile telephone num-
ber of the smart device 12. In general, the smart device 12
and/or its user may be identified or otherwise associated
with each other in any suitable manner, such that the smart
device 12 identification may be or include a hardware device
identification of the smart device 12; a software identifica-
tion associated with installed software of the smart device
12; a telephone number associated with the smart device 12;
an Internet protocol address, URL (Uniform Resource Loca-
tor) or other communications identification associated with
the smart device 12; a user identification such as a user
name; an officially issued user identification such as a birth
certificate number, social insurance or welfare number,
government 1D, etc.; an image of an officially issued iden-
tification certificate; driver’s licence number; a vehicle
licence plate number; an image of a licence plate; a vehicle
registration number; a vehicle identification number (VIN)
or other vehicle identification code, such as in the case of a
smart vehicle for example; a financial card number such as
a credit or debit card number; other related identification; or
any combination thereof for example. Additionally or alter-
natively, the identification of the smart device 12 can be
transmitted from the smart device 12 to the server 18 in a
separate communication from the entry request. Other com-
munications between the smart device 12 and the server 18
are possible and are within the scope contemplated by the
present invention, such as further user input prompts for
example. In some embodiments, the server 18 is operable to
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query an additional resource 22 to obtain and/or verify the
smart device 12 identification.

[0072] While FIG. 2 shows an exemplary scenario involv-
ing the first embodiment having beacons 35 and 36, in some
embodiments a given parking lot may include one or more
location sensors (implemented as enhanced variations of the
beacons 35 and 36) operable to determine the location of the
smart device 12, such as in response to two-way commu-
nications between the smart device 12 and the location
sensor(s). For example, the location sensor(s) may be oper-
able to calculate the location of the smart device 12 by
trilateration of communications between the smart device 12
and wireless communications devices (not shown) of the
location sensor(s). In such embodiments, the smart device
12 may transmit to the location sensor(s) an entry request
containing the smart device 12 identification. Thereafter, the
location sensor(s) determine the location of the smart device
12, and then transmit the smart device 12 identification and
the smart device 12 location to the server 18, or to the entry
controller 24 which forwards them to the server 12. Addi-
tionally or alternatively, the location sensor(s) and/or entry
controller 24 may include server 18 functionality such that
the location sensor(s) and/or entry controller 24 further
process the smart device 12 identification and smart device
12 location.

[0073] Using the smart device 12 identification, the server
18 queries the database 20 for the current status associated
with that smart device 12 identification, and retrieves the
current status from the database 20. In the exemplary
scenario of FIG. 2, the status is based on information
associated with the smart device 12 identification, such as
pre-registration information previously provided by the
smart device 12 user when opening a user account with the
system 10 and any subsequent updates thereto.

[0074] For the scenario in which the smart device 12 is not
pre-registered with the system 10 and no status exists in the
database 20 in association with the smart device 12 identi-
fication, the system 10 will reject entry in some embodi-
ments such that the entry barrier does not open. Alterna-
tively, in some embodiments the system 10 permits entry to
an unidentified smart device 12 and continues communicat-
ing with the smart device 12 to obtain the necessary infor-
mation for registering the smart device 12 and/or processing
a parking payment after entry. Similarly, in some embodi-
ments the system 10 rejects entry if the status indicates that
the smart device 12 is not in compliance with payment
requirements of the system 10, such as by being in arrears
regarding previous parking fees, while in some embodi-
ments the system 10 permits entry even if the smart device
12 identification is associated with payment arrears. Addi-
tionally or alternatively, the system 10 in some embodiments
issues an alert to a human attendant who can arrive at the
location to assist. In the context of rejecting entry, other
alerts that are issued by the system 10 in variations of
embodiments include alerts to the smart device 12 user,
alerts to humans in a call center or other establishment of the
parking lot business, and alerts to initiate parking enforce-
ment against the vehicle associated with the smart device 12
and/or against the smart device 12 user, for example.
[0075] In some embodiments, parking reservations are
offered at some or all parking lots. A parking reservation
provides a measure of assurance of the availability of
parking at a given parking lot, and may specify availability
at a particular parking stall at the given parking lot for
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example. In one instance, the smart device 12 may commu-
nicate to the server 18, at any time prior to actually parking,
a request for a parking reservation. The server 18 in the first
embodiment is operable to query the database 20 for avail-
ability and subsequently confirm or deny the parking reser-
vation, such as in a reply communication to the smart device
12. The application program installed in the smart device 12
may provide further user features such as integrating the
parking reservation into a calendar system, etc. Typically
before communicating confirmation of a parking reserva-
tion, the server 18 creates the parking reservation by updat-
ing the database 20, which may include associating the
parking reservation in the database 20 with the smart device
12 identification for example. Additionally or alternatively
to direct communications between the smart device 12 and
the server 18, a third-party computerized parking reservation
system (shown in FIG. 1 as an additional resource 22) may
be employed. In such instance, the parking reservation
system communicates a request for a parking reservation to
the server 18, which then confirms or denies availability,
such as by a reply communication from the server 18 to the
third-party parking reservation system. The server 18 may
create the parking reservation by creating an association in
the database 20 between the parking reservation and the
smart device 12 identification, a particular identification
specified by the third-party parking reservation system,
other identifying means, and any combination thereof for
example. In some embodiments, parking reservations are
offered via a website interface, which may be a third-party
operated website for example, and communications with the
server 18 are effected via the Internet 16. In some embodi-
ments, the third-party parking reservation system is pro-
vided with direct access to the database 20, and parking
reservations are created by the third-party parking reserva-
tion system. Additionally or alternatively, the server 18 may
be operable to communicate specifiable database 20 contents
to the third-party parking reservation system such that the
third-party parking reservation system is operable to create
a parking reservation, which may be an offline parking
reservation for example.

[0076] In some embodiments, the server 18 is operable to
communicate a parking reservation status or other notifica-
tion to one or both of the smart device 12 and a third-party
computerized system (shown in FIG. 1 as an additional
resource 22), which may be a third-party parking reservation
system. Such notification may include a reminder that a
monthly (or other periodic) payment is due soon; notice that
a payment is now due; notice that a payment is overdue;
notice of a penalty of any kind; notice of a fee reduction;
notice of a fee reimbursement (e.g. by a third-party busi-
ness); notice of elimination of a fee (e.g. by promotional
offer); a reminder that a parking reservation that is coming
soon remains valid; notice that a parking reservation will
expire soon; notice that a parking reservation has expired;
notice that a reserved or unreserved parking session will
expire soon; notice that a reserved or unreserved parking
session has expired; notice that a reserved or unreserved
parking session has begun (e.g. to the smart device 12 and/or
a nearby business); notice to the smart device 12 and/or
third-party computerized system that a reserved or unre-
served parking session has ended (e.g. upon vacating a
parking stall and/or the parking lot); notice of a parking
status; other notifications; and any combination thereof for
example. Notifications may be communicated by the server
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18 by text message (e.g. MMS, SMS, etc.), e-mail, auto-
mated voice call, telecommunication, machine-to-machine
communications, other communication protocols or
schemes, and any combination thereof for example. Notifi-
cations to the smart device 12 may involve executing by the
smart device 12 functions of the application program
installed therein in accordance with the present invention.
Notices of parking status includes in some embodiments
transmitting by the server 18 a parking status to a third-party
parking enforcement agency (shown in FIG. 1 as an addi-
tional resource 22). For example, a list of expirations may
include future dates and times of upcoming expirations
and/or past dates and times of now expired statuses may be
transmitted. Such list may be associated with particular
parking stalls, an entire parking lot, particular smart device
12 identifications, particular vehicles, etc., so as to facilitate
predictive patrolling. To associate a parking status with a
particular vehicle, the database 20 may include, in associa-
tion with a given smart device 12 identification, a vehicle
identification (e.g. licence plate number), which may have
been entered into the database 20 in response to user input
received from the smart device 12 during registration, for
example.

[0077] Inthe first embodiment, the server 18 is operable to
query the database 20, search a lookup table, or otherwise
determine a location associated with the entry beacon 35
identification. By way of examples, the server 18 in varia-
tions of embodiments is operable to determine the location
of the smart device 12 by associating the entry beacon 35
identification received from the smart device 12 with a
particular entry beacon 35 installed at a particular location or
parking lot, with a particular entry controller 24 installed at
a particular location or parking lot, with a particular entry
barrier in proximity to the identifiable entry beacon 35, with
a particular parking stall or restricted section in proximity to
the identifiable entry beacon 35, other associations, and any
combination thereof for example.

[0078] In the first embodiment, the server 18 transmits to
the entry controller 24 a command to open the entry barrier
if the smart device is determined by the server 18 to be at an
entry location (such as being located at the entry lane on the
exterior side of the entry barrier, for example) and the status
associated with the smart device 12 identification is indi-
cating there is no entry rejection of the smart device 12.
[0079] Inthe exemplary scenario of FIG. 2, after the entry
controller 24 receives the open-barrier command, the entry
controller 24 receives an indication as to whether a vehicle
is present at the entry location (e.g. at the entry lane on an
exterior side of the entry barrier). In the exemplary embodi-
ment shown in FIG. 1, the presence of a vehicle located at
the vehicle entry location is sensed by the vehicle sensor 28.
Typically, the entry controller 24 controls the vehicle sensors
28 and 30 to track the location of the vehicle as it passes by
the entry barrier.

[0080] In some embodiments, however, the server 18
issues a command to the entry controller 24 to determine
whether a vehicle is present at the vehicle entry location; the
entry controller 24 controls its associated vehicle sensor 28
to obtain the presence indication; the entry controller 24
transmits the presence indication to the server 18; and then
the server 18 transmits the open-barrier command to the
entry controller 24 if the entry beacon 35 identification is
associated with the particular entry controller 24, the pres-
ence indication confirms that a vehicle is present at the
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vehicle entry location, and the status associated with the
smart device 12 identification is indicating there is no entry
rejection of the smart device 12. In variations, the server 18
may issue the command to the entry controller 24 to deter-
mine whether a vehicle is present at one or more vehicle
entry locations at any time after the server 18 receives the
entry request for example.

[0081] In some embodiments, one or more of the vehicle
sensors 28 to 34 are continuously monitoring for the pres-
ence of a vehicle at their respective locations and continu-
ously transmitting indications of presence or absence. In the
exemplary scenario of FIGS. 1 and 2, the smart device 12,
the smart device 12 user, and the user’s vehicle arrive in
front of the entrance gate at approximately the same time. In
embodiments in which the vehicle sensor 28 is continuously
monitoring for the presence of vehicles, the vehicle sensor
28 is transmitting the presence indication at approximately
the same time as the smart device 12 is receiving the entry
beacon 35 identification. Thus, the server 18 is receiving the
entry request at approximately the same time as the vehicle
presence is being detected and transmitted to the server 18
(e.g. directly and/or via the entry controller 24). The server
18 is thereafter operable to determine whether to issue an
open-barrier command to the entry controller 24 on the basis
of the entry beacon 35 identification, the vehicle presence
and the status associated with the smart device 12. In
general, the system 10 is operable to determine whether the
entry location of the smart device 12 and the vehicle entry
location are associated locations (e.g. both at the entry lane
on an exterior side of the entry barrier).

[0082] After the system 10 determines that the entry
barrier should be opened, the entry controller 24 opens the
entry barrier, thereby permitting the vehicle to enter the
parking lot. When the vehicle has moved forward from the
exterior side of the entry barrier to the interior side of the
entry barrier, the vehicle sensor 28 then senses the absence
of a vehicle (in the exemplary scenario where another
vehicle does not immediately fill the vacant position in front
of the entry barrier). Also, the vehicle sensor 30 senses the
presence of a vehicle when it arrives at the interior side of
the entry lane adjacent the entry barrier, and the entry
controller 24 closes the entry barrier.

[0083] Inthe first embodiment, the server 18 is operable to
override the ordinary operation of the entry controller 24 and
issue a command for the entry controller 24 to close the
entry barrier. In some embodiments, the entry controller 24
does not close the entry barrier until receiving a close-barrier
command from the server 18. In some embodiments, indi-
cations of the presence and/or absence sensed by the vehicle
sensor 30 are transmitted to the server 18, which transmits
a command to the entry controller 24 to close the entry
barrier.

[0084] When the server 18 becomes aware that the entry
barrier has been opened and then closed, such as by receiv-
ing an entry-barrier status from the entry controller 24 as
shown in FIG. 2, the server 18 is operable to store an updated
count of the number of vehicles that have entered the
parking lot through the entry barrier. In the first embodi-
ment, the server 18 is also operable to store the time at which
the entry occurred, for subsequent use in calculating a
parking fee based on the duration time spent parking.
Typically, the count of vehicles that have entered the parking
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lot (or other related quantities, such as lot occupancy) and
the time-stamps are stored by the server 18 in the database
20.

[0085] As shown in FIG. 2, the server 18 is operable to
interact with third-party systems (shown in FIG. 1 as addi-
tional resources 22), such as by notifying selected third
parties, if any, of the entry associated with the smart device
12 identification. In the first embodiment, the server 18 is
operable to permit the smart device 12 user to specify a
number of local businesses to be notified when the smart
device 12 user arrives at the parking lot. For example, the
smart device 12 user may select a local cafe to be automati-
cally alerted on specifiable days (e.g. weekdays only, etc.) of
their arrival at the parking lot, such that the cafe is able to
prepare a specific beverage and food order to be ready as
soon as the smart device 12 user arrives on foot at the cafe.
In the first embodiment, the server 18 is operable to store a
list of participating businesses or other third-party entities
from which the smart device 12 user may select to receive
notifications. Such list of participating entities may be
restricted geographically to nearby locations, for example.
By way of further examples, the server 18 may be operable
to transmit a notification to a third-party reservation system
(e.g. “The reservation is fulfilled.”); to the user (e.g. “Your
reservation has begun.”); to a third-party parking manage-
ment system (e.g. “Our lot is 96% full.”); potential users
such as individuals in nearby vehicles (e.g. “We have 30
parking stalls available.”); third-party sales systems (e.g.
“We have 20 parking stalls available at a time-limited
discounted price.”); other notification recipients; and any
combination thereof for example. Notification may be per-
formed by any suitable communications technology, such as
via the Internet 16 for example. The notification feature is an
optional feature and need not be implemented in all embodi-
ments.

[0086] For parking lots having a plurality of restricted
sections, the status associated with a smart device 12 iden-
tification preferably indicates entry and exit acceptances and
rejections in respect of each of the plurality of restricted
sections. After entering a first section, entry into a second
section may proceed in a manner analogous to entry into the
first section. In some embodiments, no further user input is
required for access to further restricted sections to which the
smart device 12 user has access in accordance with their
status. In such embodiments, the system 10 may include any
number of beacons 35 and/or 36, or any number of other
location sensors (implemented as enhanced variations of the
beacons 35 and/or 36), and is operable to determine the
location of the smart device 12 as it approaches a further
entry barrier, or possibly a stall barrier, without requiring
further user input into the smart device 12. Upon determin-
ing that the smart device 12 is near or adjacent the further
entry barrier or stall barrier, upon determining that a vehicle
is present at such further entry barrier or stall barrier, and
upon determining that the status associated with the smart
device 12 identification indicates there is no entry rejection
of the smart device 12 to the further entry barrier or stall
barrier, then the system 10 is operable in such embodiments
to open the further entry barrier or stall barrier.

[0087] Inembodiments in which the server 18 in conjunc-
tion with the one or more vehicle sensors associated with a
given parking stall implement a stall barrier and its associ-
ated entry and/or exit controller(s) 24 and 26, one or more
beacons or other location sensors associated with the given
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stall are employed to determine the smart device 12 location.
In this manner, the server 18 is operable to determine
whether the entry location of the smart device 12 and the
vehicle entry location are associated locations (e.g. both at
the given stall at the time of entering the given stall) and
whether the exit location of the smart device 12 and the
vehicle exit location are associated locations (e.g. both at the
given stall at the time of exiting the given stall).

[0088] Referring to FIGS. 1 and 3, the exemplary parking
scenario involving the first embodiment of the invention
continues, at the conclusion of a parking session, with the
smart device 12 receiving an exit beacon 36 identification
from an exit beacon 36 of the parking lot. Any given parking
lot may include any number of location beacons 35 and 36,
including separate entry and exit beacons 35 and 36 for
example. In some embodiments, the exit beacon 36 and the
entry beacon 35 are the same beacon located at that entry/
exit location and having only one unique beacon identifica-
tion. In some embodiments, there are multiple entry beacons
35 and/or multiple exit beacons 36. Preferably, each separate
beacon has its own unique beacon identification. In the
exemplary scenario, the smart device 12 communicates an
exit request to the server 18, which receives that exit request.
[0089] In the first embodiment, the server 12 determines
the identification and location of the smart device 12 on the
basis of the received exit request and any other accompa-
nying communications between the smart device 12 and the
server 18. In the first embodiment, the server 18 determines
the location of the smart device 12 by look-up table (e.g. in
database 20) so as to associate the exit beacon 36 identifi-
cation with a specific location (e.g. with a particular exit
controller 26 operable to control a particular exit barrier at
that specific location), such that the smart device 12
becomes known to the server 18 to be at an exit location (e.g.
the exit lane on the interior side of the entry barrier).
[0090] While FIG. 3 shows an exemplary scenario involv-
ing the first embodiment having beacons 35 and 36, in some
embodiments a given parking lot may include one or more
location sensors (implemented as enhanced variations of the
beacons 35 and 36) operable to determine the location of the
smart device 12 in response to two-way communications
between the smart device 12 and the location sensor(s), such
as by trilateration or other techniques in which the location
sensor(s) calculate or otherwise determine the smart device
12 location. In such embodiments, the smart device 12 may
transmit an exit request to the location sensor(s) containing
the smart device 12 identification. Thereafter, the location
sensor(s) determine the location of the smart device 12, and
then transmit the smart device 12 identification and the
smart device 12 location to the server 18, or to the exit
controller 26 which forwards them to the server 12. Addi-
tionally or alternatively, the location sensor(s) and/or exit
controller 26 may include server 18 functionality such that
the location sensor(s) and/or exit controller 26 further pro-
cess the smart device 12 identification and smart device 12
location.

[0091] Using the smart device 12 identification, the server
18 queries the database 20 for the current status associated
with that smart device 12 identification, and retrieves the
current status from the database 20.

[0092] In the exemplary scenario of FIG. 3, the server 18
in the first embodiment also calculates a parking fee on the
basis of a parking rate associated with the smart device 12
identification and the duration of time spent parking. In
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general, the parking rate may vary with different smart
device 12 identifications due to different smart device 12
users purchasing different parking services. For example,
some smart device 12 users are willing to pay a higher
parking rate to park at a more convenient parking stall of a
given parking lot, while other smart device 12 users may be
willing to park at a less convenient parking stall of the given
parking lot in order to receive a lower parking rate. Thus, in
some embodiments the server 18 is operable to select an
applicable parking rate from a plurality of parking rates
associated with the parking lot. In some embodiments,
however, the same parking rate is applied regardless of the
smart device 12 identification such that the server 18 cal-
culates the parking fee on the basis of factors other than the
smart device 12 identification. In some embodiments, the
server 18 receives the parking rate from an additional
resource 22 (FIG. 1).

[0093] Inthe first embodiment, the server 12 is operable to
calculate the parking fee on the basis of a known parking
rate multiplied by the duration of time spent parking. Such
duration of time is determined by the server 18 as the
difference between the time at which an exit associated with
a smart device 12 identification from a parking stall,
restricted section or the parking lot is occurring and the time
at which the corresponding entry associated with the same
smart device 12 identification occurred. For example, the
parking rate may be $3 per hour and the parking duration 78
minutes, in which case the parking fee would be $3.90.
Other calculations of a parking fee are possible, such as
$6.00 in this example if the parking duration is quantized by
the hour rather than by the minute, for example. In general,
any suitable parking fee calculation scheme may be
employed.

[0094] In a variation, the parking fee may be determined
solely on the basis of the smart device 12 identification, such
as in the case of a parking subscription in which a smart
device 12 user pays periodically (e.g. monthly) for time-
unlimited parking at the parking lot. Subscription parking
may involve restrictions as to which parking stall or stalls
are available, time-of-day restrictions (e.g. during regular
working hours only), etc. In the case of subscription parking,
payment typically does not coincide with parking lot exits as
shown in the exemplary scenario of FIG. 3. For example,
payment processing for a monthly subscription may occur
automatically at the first day of each month, for example. By
way of further example, payment processing for an “all-day”
parking permit may occur when the vehicle associated with
a smart device 12 is entering the parking lot at the beginning
of the all-day parking session. In general, the server 18 is
operable in various embodiments to calculate and/or collect
the parking fee at any time before, during, or after a given
parking session.

[0095] In the exemplary scenario of FIG. 3, the server 18
transmits the calculated time-based parking fee (e.g. $3.90)
to the smart device 12, which displays the calculated parking
fee to the user in the form of a fee prompt (e.g. “Do you
accept the charge of $3.90?”), and an OK button for the
smart device 12 user to accept payment processing of the
parking fee in accordance with pre-registered payment pref-
erences and information associated with the smart device 12
identification. In a variation, pre-registered payment prefer-
ence(s), if any, may be overridden at the time by the user
such that payment processing occurs in response to a pay-
ment method and/or other payment preference(s) specified
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by the user after the display of the calculated parking fee. In
variations, any suitable user input format may be employed
for the OK button (e.g. voice command, biometric input, a
visually detectable user gesture, other user input, or any
combination thereof for example). Additionally, the smart
device 12 in the exemplary embodiment also displays a
Cancel button (or similar) for the smart device 12 user to
reject the displayed charge. In various embodiments, rejec-
tion by the smart device 12 user may result in the server 18
issuing an alert for a human attendant to assist the smart
device 12 user, initiation of a telephone call between the
smart device 12 and a telephone associated with the parking
lot (e.g. call center), opening an informational webpage in a
browser of the smart device 12, a failure of the exit barrier
to open, other error handling procedures, or any combination
thereof for example. In some embodiments, a Cancel option
is not provided.

[0096] In the exemplary scenario of FIG. 3, the smart
device 12 user presses the OK button such that the smart
device 12 transmits an OK signal to the server 18. Upon
receiving the OK signal, the server 18 initiates payment
processing. Any suitable payment processing technique is
within the scope contemplated by the present invention,
including processing by a third-party payment processing
service accessible as an additional resource 22 for example.
[0097] In the exemplary scenario of FIG. 3, the system 10
had determined the location of the smart device 12 is at the
exit location, and the status associated with the smart device
12 identification indicates there is no exit rejection of the
smart device 12. In the first embodiment, the server 18
accordingly transmits an open-barrier command to the exit
controller 26, which receives the open-barrier command.
[0098] In the exemplary scenario of FIG. 3, after the exit
controller 26 receives the open-barrier command, the exit
controller 26 receives an indication as to whether a vehicle
is present at the vehicle exit location. In the exemplary
embodiment shown in FIG. 1, the presence of a vehicle
located at the vehicle exit location is sensed by the vehicle
sensor 32. Typically, the exit controller 26 controls the
vehicle sensors 32 and 34 to track the location of the vehicle
as it passes by the exit barrier during its departure from the
parking lot.

[0099] In some embodiments, however, the server 18
issues a command to the exit controller 26 to determine
whether a vehicle is present at the vehicle exit location; the
exit controller 26 controls its associated vehicle sensor 32 to
obtain the presence indication; the exit controller 26 trans-
mits the presence indication to the server 18; and then the
server 18 transmits the open-barrier command to the exit
controller 26 if the exit beacon 36 identification is associated
with the particular exit controller 26, the presence indication
confirms that a vehicle is present at the vehicle exit location,
and the status associated with the smart device 12 identifi-
cation indicates there is no exit rejection of the smart device
12. In variations, the server 18 may issue the command to
the exit controller 26 to determine whether a vehicle is
present at the vehicle exit location at any time after the
server 18 receives the exit request for example.

[0100] In some embodiments, one or more of the vehicle
sensors 28 to 34 are continuously monitoring for the pres-
ence of a vehicle at their respective locations and continu-
ously transmitting indications of presence or absence. In the
exemplary scenario of FIGS. 1 and 3, the smart device 12,
the smart device 12 user, and the user’s vehicle arrive at the
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exit barrier on its interior side at approximately the same
time. In embodiments in which the vehicle sensor 32 is
continuously monitoring for the presence of vehicles, the
vehicle sensor 32 is transmitting the presence indication at
approximately the same time as the smart device 12 is
receiving the exit beacon 36 identification. Thus, the server
18 is receiving the exit request at approximately the same
time as the vehicle presence is being detected. In embodi-
ments in which the exit controller 26 transmits the presence
indication to the server 18, the server 18 is thereafter
operable to determine whether to issue an open-barrier
command to the exit controller 26 on the basis of the exit
beacon 36 identification, the vehicle presence and the status
associated with the smart device 12.

[0101] In general, the system 10 is operable to determine
whether the exit location of the smart device 12 and the
vehicle exit location are associated locations (e.g. both at the
exit lane on an interior side of the exit barrier).

[0102] In the first embodiment, the system 10 opens the
exit barrier regardless of the identity of the vehicle itself,
provided the smart device 12 is identified, located appro-
priately, has an appropriate associated status, and any
vehicle is present at the vehicle exit location. However, in
some embodiments, a vehicle identification is obtained by
any suitable scheme such that the system 10 will not open
the exit barrier unless the vehicle at the vehicle exit location,
when a given smart device 12 with appropriate status is also
at the associated exit location, is the same vehicle that
entered when the smart device 12 had previously requested
entry or otherwise entered. Additionally or alternatively in
such embodiments, other error handling operations may be
performed if the vehicle identifications associated with a
smart device 12 identification at entry and at exit do not
match. Suitable schemes for identifying a vehicle include
visual detection of the vehicle by computerized image
analysis of video data, visual detection of a licence plate
number by computerized image analysis of video data, a
magnetic signature determined by a magnetometer of the
parking lot when the vehicle passes by the magnetometer,
receipt by the system 10 of a communications from a smart
vehicle in which the communication contains a vehicle
identification number (VIN) or other vehicle identification
code, other techniques, and any combination thereof for
example. The various schemes of the present invention for
identifying a vehicle advantageously do not require any
special modification of the vehicle itself nor the use of any
in-vehicle display. Communications between a smart vehicle
and the system 10 may employ any suitable communications
technology, including communications technologies
described herein above in respect of smart devices 12 not
integrated with a vehicle; vehicle-specific communications
technologies such as DSRC (Dedicated Short-Range Com-
munications); other communications technologies; and any
combination thereof for example.

[0103] In variations of embodiments, the open-barrier
command may be issued as soon as payment processing is
initiated, after payment processing is successfully com-
pleted, after a sufficient amount of time for payment pro-
cessing to occur has elapsed, or any combination thereof.
For example, payment processing associated with some
smart device 12 identifications may need to be successfully
completed before opening the exit barrier, while the exit
barrier will be opened as soon as payment processing is
initiated for the same or different set or type of smart device
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12 identifications. In some embodiments, the status associ-
ated with the smart device 12 identification is updated after
payment processing is initiated and/or completed, and in
such embodiments the server 18 determines whether to issue
the open-barrier command on the basis of the updated status.
[0104] Upon receiving the open-barrier command, the exit
controller 26 opens the exit barrier to permit the vehicle to
exit the parking lot. When the vehicle has moved forward
from the interior side of the exit barrier to the exterior side
of the exit barrier, the vehicle sensor 32 then senses the
absence of a vehicle (in the exemplary scenario where
another vehicle does not immediately fill the vacant position
at the exit barrier). Also, the vehicle sensor 34 senses the
presence of a vehicle when it arrives at the exterior side of
the exit lane adjacent the exit barrier, and the exit controller
26 closes the exit barrier.

[0105] Inthe first embodiment, the server 18 is operable to
override the ordinary operation of the exit controller 26 and
issue a command for the exit controller 26 to close the exit
barrier. In some embodiments, the exit controller 26 does not
cause the exit barrier to close until receiving a close-barrier
command from the server 18. In some embodiments, indi-
cations of absence and/or presence sensed by the vehicle
sensor 34 are transmitted to the server 18, which transmits
a command to the exit controller 26 to close the exit barrier.

[0106] For a stall barrier that remains open during the
parking session, the system 10 is operable to close the stall
barrier (e.g. move it back into its obstruction position or
otherwise indicate access is restricted) at any time after the
vehicle has vacated the parking stall. In such embodiments,
the server 18 may receive a communication from the smart
device 12 user prior to or after vacating the parking stall, in
which case the system 10 is preferably operable to close the
stall barrier when the system 10 determines that no vehicle
is present at the stall. For example, the system 10 may be
operable to determine whether the smart device 12 is located
in or away from the restricted parking stall. Additionally or
alternatively, a vehicle sensor may be located at or near the
restricted parking stall and operable to sense the absence or
presence of a vehicle at the restricted parking stall. Other
techniques, such as image analysis of video data showing the
restricted parking stall may be employed, for example. In
some embodiments, however, the system 10 is operable to
close the stall barrier associated with the smart device 12
identification when interacting with the smart device 12 at
an interior or outer perimeter exit barrier. Closing the stall
barrier in such embodiments is in addition to opening and
closing an exit barrier for a restricted section or the outer
perimeter of the parking lot.

[0107] In the exemplary scenario where the exit barrier is
an outer perimeter barrier, when the server 18 becomes
aware that the exit barrier has been opened and then closed,
such as by receiving an exit-barrier status from the exit
controller 26 as shown in FIG. 3, the server 18 is operable
to store an updated count of the number of vehicles that have
exited the parking lot through the exit barrier. Additionally
or alternatively, the server 18 may store an updated count of
the number of vehicles occupying the parking lot by incre-
menting the lot occupancy count each time the outer perim-
eter entry barrier is opened then closed and decrementing the
lot occupancy count each time the outer perimeter exit
barrier is opened then closed. In variations, the server 18
may store a lot occupancy percentage, number of available
parking stalls remaining, or other related quantities. Typi-
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cally, the lot occupancy or related quantity is stored in the
database 20. In the first embodiment, the server 18 is
operable to communicate a measure of lot occupancy to
other computerized systems (shown in FIG. 1 as additional
resources 22), including third-party systems which may
include one or more third-party parking reservation systems
for example.

[0108] In the exemplary scenario of FIG. 3, the payment
processing completes successfully and the server 18 stores
an updated value of the status associated with the smart
device 12 identification in the database 20.

[0109] While payment processing was described as being
initiated shortly before the exit barrier was opened according
to the exemplary scenario of FIG. 3, in general payment
processing may occur at any suitable time. For example,
payment processing for parking subscribers may occur at
periodic intervals independent of when parking is occurring,
such as on the first day of each month, each week or other
period, etc. In some embodiments, such as where the parking
fee is not time-based, payment processing can occur when a
vehicle is entering the parking lot, including before the entry
barrier is opened to permit entry of the vehicle. In some
embodiments, the payment processing occurs between entry
and exit of the vehicle for example. While the status
associated with a given smart device 12 identification is
typically updated and stored after each payment process, the
associated status may be updated and/or stored at any time.
[0110] As shown in FIG. 3, the server 18 is operable to
interact with third-party systems (shown in FIG. 1 as addi-
tional resources 22), such as by notifying selected third
parties, if any, of the exit associated with the smart device 12
identification. Such exit notifications may proceed in an
analogous fashion to the entry notifications described herein
above.

[0111] In embodiments in which the server 18 in conjunc-
tion with the one or more vehicle sensors associated with a
given parking stall implement a stall barrier and its associ-
ated entry and/or exit controller(s) 24 and 26, the system 10
is operable to open the stall barrier by the server 18
authorizing parking (e.g. prevent parking enforcement
action against a vehicle or its driver, such as preventing the
communication of an alert instructing that the vehicle should
be towed or otherwise not issuing an alert indicating non-
authorization) in the given stall in response to the sensed
presence of a vehicle in the given stall, the determined smart
device 12 location (e.g. at the given stall), and the smart
device 12 status (e.g. the smart device 12 user not being
banned from parking in the given stall due to prior parking
infractions, the smart device 12 being properly pre-regis-
tered with the system 10, other status criteria, and any
combination thereof for example). Also, in such embodi-
ments the system 10 is operable to close the stall barrier by
authorizing exit from the given stall (e.g. prevent further
enforcement action such as payment collections against a
smart device 12 user account, or otherwise not issue an alert
indicating non-authorization) in response to the sensed
departure of the vehicle from the given stall, the determined
smart device 12 location at the time of vehicle departure
(e.g. at the given stall), and the smart device 12 status (e.g.
the account associated with the smart device 12 being in
compliance with payment requirements of the parking lot).
Typically, the entry and exit authorizations involve storing
entry and exit authorization values in the database of the
system 10, respectively, such as in association with the smart
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device 12 status. The server 18 may also communicate
message(s) to the smart device 12 confirming the entry
and/or exit authorization, as each occurs for example. In
some embodiments and parking lots, the stall barrier(s)
associated with each given stall that are implemented by the
server 18 operation in conjunction with the one or more
vehicle sensors associated with each given stall are the only
entry and exit barriers of the parking lot.

[0112] Thus, there is provided a computerized system for
managing a parking lot, the system including: (a) an entry
beacon operable to transmit an entry-beacon identification of
the entry beacon; (b) an exit beacon operable to transmit an
exit-beacon identification of the exit beacon, the exit beacon
being selected from the group consisting of the entry beacon
and another beacon separate from the entry beacon; (c) a first
vehicle sensor operable to sense the presence of a first
vehicle at a vehicle entry location of the parking lot; (d) a
second vehicle sensor operable to sense the presence of a
second vehicle at a vehicle exit location of the parking lot,
the second vehicle sensor being selected from the group
consisting of the first vehicle sensor and another vehicle
sensor separate from the first vehicle sensor, the exit location
being selected from the group consisting of the entry loca-
tion and another location separate from the entry location,
the second vehicle being the first vehicle or another vehicle
separate from the first vehicle; and (e) a computer-imple-
mented server operable to receive from a smart device each
of the entry-beacon identification and the exit-beacon iden-
tification, operable to determine the location of the smart
device in response to said each of the entry-beacon identi-
fication and the exit-beacon identification, operable to deter-
mine a status associated with the smart device, operable to
authorize an entry of the first vehicle when the status
indicates no entry rejection of the smart device, the deter-
mined location of the smart device is at the entry location,
and the first vehicle sensor senses the presence of the first
vehicle at the entry location, operable to determine an
updated value of the status in response to a payment trans-
action associated with the smart device, and operable to
authorize an exit of a second vehicle when the status
indicates no exit rejection of the smart device, the deter-
mined location of the smart device is at the exit location, and
the second vehicle sensor senses that the second vehicle is
at the exit location.

Method of Operation

[0113] Referring to FIGS. 1 and 4, the read/write memory
of the server 18 in accordance with the first embodiment of
the invention contains blocks of code comprising computer
executable instructions for directing the CPU or other pro-
cessing circuit of the server 18 to perform operations of the
parking controller system 10. Also, in the first embodiment
the entry controller 24 memory, exit controller 26 memory,
an entry beacon 35 memory and an exit beacon 36 memory
each contain blocks of code comprising computer execut-
able instructions for directing the entrance gate controller 24
CPU, exit gate controller 26 CPU, entry beacon 35 CPU, and
exit beacon 36 CPU, respectively. Collectively, the CPUs of
the parking controller system 10 are directed to perform
respective steps of a method shown generally at 38.

[0114] Additionally or alternatively, one or more of such
blocks of code may form part of a computer program
product comprising computer executable instructions
embodied in a non-transitory computer readable medium.
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[0115] When electrical power is being supplied to the
various CPUs of the parking controller system 10, the server
18 CPU is directed to begin executing the instructions of
block 40.

[0116] Block 40 directs the server 18 CPU to receive an
entry request identifying a smart device 12. Receiving an
entry request identifying a smart device 12 typically
involves receiving or otherwise determining a telephone
number identifying the smart device 12. However, any
suitable unique identifier may be employed. The server 18
may receive communications directly from the smart device
12 via the direct link 14 and/or via the Internet 16 for
example.

[0117] After block 40 has been executed, block 42 then
directs the server 18 CPU to determine the location of the
particular smart device 12 from which the entry request had
been received. Typically, the entry request includes the
identification code of a beacon 35 or 36. However, in some
embodiments communications other than the entry request
per se are employed for the server 18 to receive the beacon
35 or 36 identification. Such other communications may
occur prior to or after the entry request is transmitted. In the
first embodiment, determining the location of the smart
device 12 involves querying the database 20 or otherwise
searching memory for an association between the received
beacon 35 or 36 identification and an entry or exit barrier,
such as by identifying an entry or exit controller 24 or 26 that
corresponds to the received beacon 35 or 36 identification.
In some embodiments, the smart device 12 also communi-
cates to the server 12 a distance between the smart device 12
and each identified beacon 35 and/or 36, such that the server
18 is able to determine the location of the smart device 12
with greater accuracy.

[0118] In a variation of embodiments, block 42 may direct
a location sensor CPU to determine the location of the
particular smart device 12 from which the entry request had
been received, such as by a plurality of wireless communi-
cations devices (not shown) receiving the communication
transmitted wirelessly from the smart device 12 and deter-
mining the location by trilateration of the multiply-received
communication.

[0119] After executing block 42, block 44 directs the
server 18 CPU to determine whether the location is an entry
location. Determining whether the location is an entry
location typically involves determining whether the location
determined by block 42 is associated with an entry lane on
the exterior side of an entry barrier, such as by being
associated with a given entry barrier and/or the entry con-
troller 24 (FIG. 1). In variations, the boundary of the entry
location will vary but typically is commensurate with being
bounded by the entry lane no more than one vehicle’s
distance away from the entry barrier on the exterior side
thereof. In some embodiments, determining whether the
location is an entry location involves determining the loca-
tion of the smart device 12 multiple times as it moves within
the vicinity of the entry beacon 35 until the location of the
smart device 12 is determined by the server 18 to be at the
entry location. Determining whether the location is an entry
location may involve determining that the location(s) of the
smart device 12 has been within the bounds of the entry
location for a minimum period of time, which may be in the
range of a few microseconds to several seconds for example.
It by executing block 44 the location is determined not to be
an entry location, block 46 directs the server 18 CPU to
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perform error handling operations, which in variations may
include waiting for the smart device 12 to move into the
entry location, waiting until a time-out occurs, executing an
error handling routine following a time-out, transmitting an
error message to the smart device 12, updating the status
associated with the smart device 12 identification, ignoring
the previously received entry request, other error handling
procedures, and any combination thereof for example.
[0120] In some embodiments, a location sensor (as an
enhanced variation of the beacons 35 and 36) determines
whether the smart device 12 location is an entry location,
and may communicate a final determination to the server 18
for example. Additionally or alternatively, some or all of the
error handling operations of block 46 may be executed by
the location sensor CPU (not shown).

[0121] After block 46 has been executed, the process
returns to block 42.

[0122] If by block 44 the location is determined to be an
entry location, then block 48 directs the server 18 CPU to
determine whether a vehicle is present in the vehicle entry
location (e.g. in the lane on the exterior side of the entry
barrier). In the first embodiment, determining whether a
vehicle is present involves sensing the presence of a vehicle
by the vehicle sensor 28, detecting the sensed presence by
the entry controller 24, and transmitting by the entry con-
troller 24 to the server 18 an indication of the presence. In
some embodiments, determining whether a vehicle is pres-
ent involves multiple communications to the server 18 of an
indication of the presence or absence of a vehicle until an
indication of presence is received by the server 18. In some
embodiments, determining whether a vehicle is present
involves multiple determinations of the presence or absence
of a vehicle followed by one communication by the entry
controller 24 to the server 18 when the presence is deter-
mined. In some embodiments, determining whether a
vehicle is present involves detecting or receiving by the
server 18 the sensed presence directly from the vehicle
sensor 28. In some embodiments, block 48 directs the entry
controller 24 CPU to determine whether a vehicle is present.
[0123] If by block 48 it is determined that no vehicle is
present, then block 50 directs the server 18 CPU to perform
error handling operations, which in variations may include
waiting for a vehicle to become present in the vehicle entry
location, waiting until a time-out occurs, executing an error
handling routine following a time-out, transmitting an error
message to the smart device 12, updating the status associ-
ated with the smart device 12 identification, other error
handling procedures, and any combination thereof for
example. In some embodiments, some or all of the error
handling operations of block 50 are executed by the entry
controller 24 CPU.

[0124] After block 50 has been executed, the process in
the first embodiment returns to block 42. However, in some
embodiments (not shown), the process returns to block 48.
[0125] If by block 48 it is determined that a vehicle is
present, then block 52 directs the server 18 CPU to deter-
mine a status associated with the smart device 12. Deter-
mining a status associated with the smart device 12 involves
in the first embodiment querying the database 20 for the
status associated with the smart device 12 identification that
was previously obtained by the server 18 when block 40 was
executed.

[0126] Block 54 directs the server 18 CPU to determine
whether the status associated with the smart device 12
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identification indicates an entry rejection. The status may
indicate an entry rejection in a variety of circumstances
suited to particular embodiments of the invention, such as if
it is determined by block 52 that no status exists for the smart
device 12 identification because the given smart device 12 is
not pre-registered with the server 18, if the status indicates
that the smart device 12 is not in compliance with payment
requirements of the server 18, if the status indicates that the
smart device 12 is associated with a person who has been
banned from the parking lot for misconduct or other reasons,
if the status indicates that the smart device 12 identification
has been flagged as a fraudulent, incorrect, non-existent, or
otherwise improper telephone number or other smart device
12 identification, or any combination thereof for example.
Other status conditions are possible. Different parking lots
may have different rules for determining whether a given
status indicates an entry rejection, for example.

[0127] If by block 54 the server 18 CPU determines that
the status indicates an entry rejection, then block 56 directs
the server 18 CPU to perform error handling operations,
which in variations may include transmitting an error mes-
sage to the smart device 12 for display on the smart device
12 display screen, opening an informational webpage in a
browser of the smart device 12, issuing an alert for a human
attendant to assist the smart device 12 user, initiation of a
telephone call between the smart device 12 and a telephone
associated with the parking lot (e.g. call center), transmitting
an audio message to the smart device 12, updating the status
associated with the smart device 12 identification, other
error handling procedures, and any combination thereof for
example.

[0128] After block 56 has been executed, the process in
the first embodiment returns to block 40. However, in
various embodiments (not shown), the process returns to any
one of blocks 42, 44, 48 and 54, for example. In some
embodiments, the particular error handling steps taken by
block 56 determine the block to which the process returns
after block 56 has been executed.

[0129] If by block 54 the server 18 CPU determines that
the status indicates there is no entry rejection of the smart
device 12, then block 58 directs the entry controller 24 CPU
to cause the entry barrier to open. In the first embodiment,
opening the entry barrier involves transmitting an open-
barrier command by the server 18 CPU to the entry con-
troller 24. In the case of an entry gate or blockade, the entry
controller 24 typically controls a motor that causes the entry
gate or blockade to open (e.g. rotate, slide or otherwise move
into an non-obstructing position). For a spanning catenary,
the length of the cable or similar can be increased or
decreased so that the catenary is lowered to be level with the
ground or raised above the height of the vehicle, respec-
tively, for example. Where the entry barrier is a visual
indicator, however, the entry controller 24 is operable to
alter the display of the visual indicator (e.g. change a red
light to a green light) so as to open the entry barrier. Where
the entry barrier is an audible indicator, the sound (e.g.
automated verbal command) of the audible indicator can be
selected to indicate a vehicle is permitted to pass, so as to
open the entry barrier. Combinations of such entry barriers
may be employed, for example.

[0130] Inembodiments in which the server 18 in conjunc-
tion with the one or more vehicle sensors associated with a
given parking stall implement a stall barrier and its associ-
ated entry and/or exit controller(s) 24 and 26, block 58
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typically directs the server 18 CPU to open the entry barrier
by communicating a message to the smart device 12 indi-
cating entry authorization (e.g. “Welcome, payment will be
processed according to your payment preferences.”). Addi-
tionally or alternatively, block 58 may direct the server 18
CPU to store in the database 20 (FIG. 1) an entry authori-
zation value such that the server 18 does not issue an alert
to commence parking enforcement action against the vehicle
present in the given stall. In such embodiments in which the
server 18 and the one or more vehicle sensors associated
with a given parking stall implement a stall barrier, the
functionality of block 58 may be considered to have been
performed by block 54 upon determination by the server 18
CPU that the status indicates there is no entry rejection of the
smart device 12. While FIG. 4 shows a particular sequence
for executing blocks 44, 48 and 54, in general these blocks
may be executed in any order.

[0131] Block 60 directs the entry controller 24 CPU to
determine whether a vehicle has entered past the entry
barrier, such as an entrance gate (not shown). Determining
whether a vehicle has entered past the entry barrier involves
determining whether the vehicle at the entry location has
vacated the entry location and become present at the interior
side of the entry barrier. In the first embodiment, such
method step involves sensing by the vehicle sensor 28 the
absence of a vehicle and subsequently sensing by the vehicle
sensor 30 the presence of a vehicle; and detecting the sensed
absence and the sensed presence by the entry controller 24.
In some embodiments, executing block 60 also involves
communicating indications of vehicle absence and/or pres-
ence by the entry controller 24 to the server 18. In some
embodiments, determining whether the vehicle has entered
involves multiple sensing by the vehicle sensors 28 and 30
until a vehicular entry is determined. In some embodiments,
determining whether the vehicle has entered involves receiv-
ing by the server 18 sensed absence and/or presence directly
from the vehicle sensor 28 and/or from the vehicle sensor
30. In some embodiments, block 60 directs the server 18
CPU to determine whether the vehicle has entered.

[0132] Ifby block 60 it is determined that a vehicle has not
entered, then block 62 directs the server 18 CPU to perform
error handling operations, which in the first embodiment
involves communicating by the entry controller 24 to the
server 18 an indication that the vehicle has not entered, such
as not entering after a specifiable time-out period has
elapsed. In variations, performing error handling operations
may include transmitting an error message to the smart
device 12 for display on the smart device 12 display screen,
opening an informational webpage in a browser of the smart
device 12, issuing an alert for a human attendant to assist the
smart device 12 user, initiation of a telephone call between
the smart device 12 and a telephone associated with the
parking lot, transmitting an audio and/or text message to the
smart device 12, updating the status associated with the
smart device 12 identification, displaying video of the scene
captured by a security camera, issuing an alert to a human
attendant to view video display of the scene, other error
handling procedures, and any combination thereof for
example.

[0133] After block 62 has been executed, the process in
the first embodiment returns to block 40. However, in
various embodiments (not shown), the process returns to any
one of blocks 42, 44, 48, 54 and 60, for example. In some
embodiments, the particular error handling steps taken by
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block 62 determine the block to which the process returns
after block 62 has been executed.

[0134] If by block 60 it is determined that the vehicle has
entered, then block 64 directs the entry controller 24 CPU to
cause the entry barrier to close. In some embodiments, such
as where it is the server 18 that determines whether the
vehicle has entered, closing the entry barrier involves trans-
mitting a close-barrier command by the server 18 CPU to the
entry controller 24. In some embodiments, block 64 directs
the server 18 CPU to directly cause the entry barrier to close.
In embodiments in which the server 18 in conjunction with
the one or more vehicle sensors associated with a given
parking stall implement a stall barrier and its associated
entry and/or exit controller(s) 24 and 26, block 64 is
typically omitted.

[0135] After executing block 64 such that the entry barrier
is closed, block 66 directs the server 18 CPU to store an
entry timestamp, increment the vehicle count, and notify
selected third parties, if any, of the entry associated with the
smart device 12 identification. In the first embodiment,
executing block 66 involves transmitting by the entry con-
troller 24 to the server 18 an entry status indicating that the
entry barrier is closed. In some embodiments, executing
block 66 involves transmitting the entry status in association
with the smart device 12 identification. In the first embodi-
ment, storing a timestamp involves storing the current time
in the database 20 in association with the smart device 12
identification, and incrementing the vehicle count involves
updating a vehicle count stored in the database 20. In the first
embodiment, notifying selected third parties involves com-
municating notifications, if any, indicating a parking session
has begun. The notifications are typically communicated in
response to a list of third-party systems (shown in FIG. 1 as
additional resources 22), such as parking reservation sys-
tems or third-party systems that were previously selected by
the smart device 12 user to be notified when the smart device
12 user arrives at the parking lot.

[0136] Still referring to FIG. 4, in embodiments having
further entry barriers various steps of the method 38 shown
in FIG. 4 may be repeated at each of the further entry
barriers. For example, blocks 42 to 66 may be repeatedly
executed. In some embodiments where repeated confirma-
tions of the smart device 12 identification are desirable,
blocks 40 to 66 may be repeatedly executed. For barriers
such as stall barriers that remain open during the parking
session, block 64, or blocks 60 to 64, may be omitted and the
method 38 proceed from block 58 or 60 directly to block 66,
for example.

[0137] Referring to FIGS. 4 and 5, after block 66 has been
executed, at the conclusion of the parking session, block 68
in the first embodiment directs the server 18 CPU to receive
an exit request identifying a smart device 12. In the first
embodiment, receiving the entry request also involves com-
municating the smart device 12 identification by the smart
device 12 to the server 18, such as by the direct link 14 (FIG.
1) and/or by the Internet 16 (FIG. 1). Receiving an entry
request identifying a smart device 12 typically involves
receiving or otherwise determining a telephone number
identifying the smart device 12. However, any suitable
unique identifier may be employed. In some embodiments,
block 68 directs the server 18 CPU to receive an exit request
identifying a smart device 12, such as by the server 18
receiving communications from a location sensor (not
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shown) after the location sensor has received the smart
device 12 identification directly from the smart device 12 for
example.

[0138] After block 68 has been executed, block 70 then
directs the server 18 CPU to determine the location of the
particular smart device 12 from which the entry request had
been received. Typically, the entry request includes the
identification code of a beacon 35 or 36. However, in some
embodiments communications other than the entry request
per se are employed for the server 18 to receive the beacon
35 or 36 identification. Such other communications may
occur prior to or after the entry request is transmitted. In the
first embodiment, determining the location of the smart
device 12 involves querying the database 20 or otherwise
searching memory for an association between the received
beacon 35 or 36 identification and an entry or exit barrier. In
some embodiments, the smart device 12 also communicates
to the server 12 a distance between the smart device 12 and
each identified beacon 35 and/or 36, such that the server 18
is able to determine the location of the smart device 12 with
greater accuracy.

[0139] Ina variation, block 70 may direct a location sensor
CPU (not shown) to determine the location of the particular
smart device 12 from which the exit request had been
received. In such variation, determining the location of the
smart device 12 involves receiving the communication
transmitted from the smart device 12 by a plurality of
wireless communications devices (not shown), such as near-
field wireless communications devices (not shown), and
determining the location by trilateration of the multiply-
received communication.

[0140] After executing block 70, block 72 directs the
server 18 CPU to determine whether the location is an exit
location. Determining whether the location is an exit loca-
tion typically involves determining whether the location
determined by block 42 is associated with an entry lane on
the exterior side of an entry barrier, such as by being
associated with a given entry barrier and/or the entry con-
troller 24 (FIG. 1). In variations, the boundary of the exit
location will vary but typically is commensurate with being
bounded by the exit lane no more than one vehicle’s distance
away from the exit barrier on the interior side thereof. In
some embodiments, determining whether the location is an
exit location involves determining the location of the smart
device 12 multiple times as it moves within the vicinity of
the exit beacon 36 until the location of the smart device 12
is determined by the server 18 to be at the exit location.
Determining whether the location is an exit location may
involve determining that the location(s) of the smart device
12 has been within the bounds of the exit location for a
minimum period of time, which may be in the range of a few
microseconds to several seconds for example.

[0141] Ifby executing block 72 the location is determined
not to be an exit location, block 74 directs the server 18 CPU
to perform error handling operations, which in variations
may include performing operations similar to those
described herein above in respect of block 46 (FIG. 4), with
references in such description to entry or entrance being
replaced by exit.

[0142] In some embodiments, a location sensor (as an
enhanced variation of the beacon 35 and/or 36) determines
whether the smart device 12 location is an exit location, and
may communicate a final determination to the server 18 for
example. Additionally or alternatively, some or all of the
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error handling operations of block 74 may be executed by
the location sensor CPU (not shown).

[0143] After block 74 has been executed, the process
returns to block 70.

[0144] If by block 72 the location is determined to be an
exit location, then block 76 directs the server 18 CPU to
determine whether a vehicle is present at the vehicle exit
location associated with the smart device 12 exit location
determined by block 72. In the first embodiment, determin-
ing whether a vehicle is present involves sensing the pres-
ence of a vehicle by the vehicle sensor 32, detecting the
sensed presence by the exit controller 26, and transmitting
by the exit controller 26 to the server 18 an indication of the
presence. In some embodiments, determining whether a
vehicle is present involves multiple communications to the
server 18 of an indication of the presence or absence of a
vehicle until an indication of presence is received by the
server 18. In some embodiments, determining whether a
vehicle is present involves multiple determinations of the
presence or absence of a vehicle followed by one commu-
nication by the exit controller 26 to the server 18 when the
presence is determined. In some embodiments, determining
whether a vehicle is present involves detecting or receiving
by the server 18 the sensed presence directly from the
vehicle sensor 32. In some embodiments, block 76 directs
the exit controller 26 CPU to determine whether a vehicle is
present.

[0145] If by block 76 it is determined that no vehicle is
present, then block 78 directs the server 18 CPU to perform
error handling operations, which in variations may include
performing operations similar to those described herein
above in respect of block 50 (FIG. 4), with references in
such description to entry or entrance being replaced by exit.
In some embodiments, some or all of the error handling
operations of block 78 are executed by the exit controller 26
CPU.

[0146] After block 78 has been executed, the process in
the first embodiment returns to block 70. However, in some
embodiments (not shown), the process returns to block 72.
[0147] If by block 76 it is determined that a vehicle is
present, then block 80 directs the server 18 CPU to retrieve
the status associated with the smart device 12 identification
and to collect a parking fee. In the first embodiment,
retrieving the status involves querying the database 20 for
the status associated with the smart device 12 identification.
[0148] Referring to FIG. 6, an exemplary method for
directing the server 18 CPU to perform steps of block 80
related to collecting a parking fee is shown generally at 82.
[0149] Method 82 begins execution at block 84, which
directs the server 18 CPU in the first embodiment to deter-
mine whether the status associated with the smart device 12
identification indicates a non-fee rejection (i.e. an exit
rejection for a reason other than payment of the parking fee,
if any, for the current parking session).

[0150] If by block 84 the server 18 determines that the
status does indicate a non-fee rejection, then the process is
directed to return to the method 38 at block 80. In some
embodiments, the process is directed to return to the method
38 at block 102 described herein below.

[0151] If by block 84 the server 18 determines that the
status does not indicate a non-fee rejection, then block 86
directs the server 18 CPU to determine whether the status
associated with the smart device 12 identification indicates
that the financial account associated with the smart device
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12 identification is fully paid (i.e. zero dollars owed). A
determination that the smart device 12 account is fully paid
may occur in the case of subscribers of time-unlimited
parking during the period between periodic (e.g. monthly)
payments, in the case when a parking fee was collected prior
to exiting such as at entry, other situations, or any combi-
nation thereof for example.

[0152] If by block 86 the server 18 determines that the
status indicates a fully paid account, then the process is
directed to execute block 98 described herein below.
[0153] If by block 86 the server 18 determines that the
status does not indicate a fully paid account, including
possibly owing for the current parking session, then block 88
directs the server 18 CPU to calculate a parking fee. In
various embodiments, calculating a parking fee involves any
suitable calculation method, pricing scheme, or the like. For
example, the parking fee may be calculated by multiplying
a known parking rate by the duration of the current parking
session, then possibly adding any amounts in arrears plus
penalties or surcharges, if any, for example. In some
embodiments, calculating a parking fee involves selecting
an applicable parking rate from a plurality of parking rates
associated with the parking lot. In some embodiments,
calculating a parking fee involves selecting an applicable
parking rate associated with the smart device 12 identifica-
tion. In some embodiments, calculating a parking fee
involves selecting an applicable parking rate associated with
the smart device 12 status. In some embodiments, calculat-
ing a parking fee includes deducting an amount from the
nominal fee, such as where a local business has offered to
pay for a portion or all of the parking costs for parking to
visit that business for example. In some embodiments, the
server 18 receives the parking rate in a communication from
an additional resource 22 (FIG. 1), such as a computerized
third-party system for example.

[0154] After block 88 has been executed, block 90 then
directs the server 18 CPU to prompt the smart device 12 for
fee acceptance. In the first embodiment, prompting the smart
device 12 for fee acceptance involves transmitting the fee by
the server 18 to the smart device 12. The communications
between the server 18 and the smart device 12 may be
implemented by any suitable communications technology
(e.g. near-field wireless communications, direct link 14,
Internet 16, cellular telephone communications, satellite
communications, other communications links, and any com-
bination thereof for example). The smart device 12 CPU is
then directed by its installed application program to display
a fee prompt on a display screen of the smart device 12.
[0155] In some embodiments having a location sensor
(implemented as an enhanced variation of the beacon 35
and/or 36) operable to conduct two-way communications
with the smart device 12, block 90 may direct the location
sensor to prompt the smart device 12 for fee acceptance,
such as after the server 18 has transmitted the fee amount to
the location sensor.

[0156] After block 90 has been executed, block 92 then
directs the server 18 CPU to determine whether the parking
fee has been accepted by the smart device 12. In the first
embodiment, determining whether the parking fee has been
accepted involves waiting to receive confirmation of accep-
tance or rejection from the smart device 12. Such confir-
mation may be transmitted by the smart device 12 in
response to user input following a prompt displayed on the
smart device 12, for example. In some embodiments, how-
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ever, no user input is required and block 92 is omitted such
that the method 82 proceeds directly after block 88 to block
96 described herein below. In the first embodiment, confir-
mation of rejection of the parking fee is determined by
receiving a communication from the smart device 12 indi-
cating the parking fee is not accepted. Additionally or
alternatively, in some embodiments confirmation of rejec-
tion is determined by a time-out condition in which there is
a failure to receive confirmation of acceptance after waiting
a specifiable time-out duration.

[0157] If by block 92 the server 18 determines that the
parking fee is not accepted by the smart device 12, then
block 94 directs the server 18 CPU to perform error handling
operations, which in variations may include updating a
monetary account associated with the smart device 12
identification, transmitting an error message to the smart
device 12 for display on the smart device 12 display screen,
opening an informational webpage in a browser of the smart
device 12, issuing an alert for a human attendant to assist the
smart device 12 user, initiation of a telephone call between
the smart device 12 and a telephone associated with the
parking lot, transmitting an audio and/or text message to the
smart device 12, displaying video of the scene captured by
a security camera to a human attendant, issuing an alert to
a human attendant to view the video display of the scene,
flagging the smart device 12 account for subsequent invoic-
ing, other error handling procedures, and any combination
thereof for example.

[0158] If by block 92 the server 18 determines that the
parking fee has been accepted by the smart device 12, then
block 96 directs the server 18 CPU to initiate a payment
transaction. Initiating a payment transaction may involve
invoking any suitable payment transaction technology (e.g.
credit card transaction, digital wallet, online money transfer
service, etc.), including requesting payment processing by a
third-party payment processing service (e.g. third-party
credit card transaction, third-party digital wallet, third-party
online money transfer service, etc.) accessible as an addi-
tional resource 22 for example. In some embodiments, block
96 directs the server 18 CPU to wait until completion of
payment processing is confirmed before ending block 96,
while in the first embodiment the server 18 CPU is directed
to end execution of block 96 immediately after initiating the
payment transaction.

[0159] After block 94 or 96 has been executed, block 98
then directs the server 18 CPU to update the status of the
smart device 12. Typically, updating the status of the smart
device 12 involves updating the database 20 contents to
reflect the current payment status associated with the smart
device 12 identification. In some embodiments, executing
block 98 involves waiting until receiving confirmation of
successful payment processing, if any. In some embodi-
ments, however, updating the status involves updating the
database 20 contents to reflect the initiation of payment
processing, if any, such that a separate updating of the status
can occur upon completion of payment processing.

[0160] After block 98 has been executed, the process is
directed to end the method 82 and return to block 80 of the
method 38 (FIG. 5).

[0161] Referring back to FIG. 5, after block 80 has been
executed, block 100 then directs the server 18 CPU to
determine whether the status associated with the smart
device 12 identification indicates an exit rejection. The
status may indicate an exit rejection in a variety of circum-
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stances suited to particular embodiments of the invention,
such as if the status indicates that the smart device 12 is not
in compliance with payment requirements of the server 18,
if an attempted payment transaction failed to successfully
complete, or other status conditions for example.

[0162] If by block 100 the server 18 CPU determines that
the status indicates an exit rejection, then block 102 directs
the server 18 CPU to perform error handling operations,
which in variations may include performing operations
similar to those described herein above in respect of block
56 (FIG. 4).

[0163] After block 102 has been executed, the process in
the first embodiment returns to block 68. However, in
various embodiments (not shown), the process returns to any
one of blocks 70, 72, 76 and 100, for example. In some
embodiments, the particular error handling steps taken by
block 102 determine the block to which the process returns
after block 102 has been executed.

[0164] If by block 100 the server 18 CPU determines that
the status indicates there is no exit rejection of the smart
device 12, then block 104 directs the exit controller 26 CPU
to cause the exit barrier to open. In the first embodiment,
opening the exit barrier involves transmitting an open-
barrier command by the server 18 CPU to the exit controller
26. In embodiments in which the server 18 in conjunction
with the one or more vehicle sensors associated with a given
parking stall implement a stall barrier and its associated
entry and/or exit controller(s) 24 and 26, block 104 typically
directs the server 18 CPU to open the exit barrier by
communicating a message to the smart device 12 indicating
exit authorization (e.g. “Thank you for parking with us.
Parking charges are collected in accordance with your
payment preferences.”). Additionally or alternatively, block
104 may direct the server 18 CPU to store in the database 20
(FIG. 1) an exit authorization value so as to prevent enforce-
ment action such as further payment collections processing
against the smart device 12 user account. In such embodi-
ments in which the server 18 and the one or more vehicle
sensors associated with a given parking stall implement a
stall barrier, the functionality of block 104 may be consid-
ered to have been performed by block 100 upon determi-
nation by the server 18 CPU that the status indicates there is
no exit rejection of the smart device 12. While FIG. 5 shows
a particular sequence for executing blocks 72, 76 and 100,
in general these blocks may be executed in any order.

[0165] Block 106 directs the exit controller 26 CPU to
determine whether a vehicle has exited past the exit barrier,
such as an exit gate (not shown). Determining whether a
vehicle has exited past the exit barrier involves determining
whether the vehicle at the exit location has vacated the exit
location and become present at the exterior side of the exit
barrier. In the first embodiment, such method step involves
sensing by the vehicle sensor 32 the absence of a vehicle and
subsequently sensing by the vehicle sensor 34 the presence
of'a vehicle; and detecting the sensed absence and the sensed
presence by the exit controller 26. In some embodiments,
executing block 106 also involves communicating indica-
tions of vehicle absence and/or presence by the exit con-
troller 26 to the server 18. In some embodiments, determin-
ing whether the vehicle has exited involves multiple sensing
by the vehicle sensors 32 and 34 until a vehicular exit is
determined. In some embodiments, determining whether the
vehicle has exited involves receiving by the server 18 sensed
absence and/or presence directly from the vehicle sensor 32
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and/or from the vehicle sensor 34. In some embodiments,
block 106 directs the server 18 CPU to determine whether
the vehicle has exited.

[0166] If by block 106 it is determined that a vehicle has
not exited, then block 108 directs the server 18 CPU to
perform error handling operations, which in the first
embodiment involves communicating by the exit controller
26 to the server 18 an indication that the vehicle has not
exited. In variations, performing error handling operations
may include performing operations similar to those
described herein above in respect of block 62 (FIG. 4).
[0167] After block 108 has been executed, the process in
the first embodiment returns to block 68. However, in
various embodiments (not shown), the process returns to any
one of blocks 70, 72, 76, 100 and 106, for example. In some
embodiments, the particular error handling steps taken by
block 108 determine the block to which the process returns
after block 108 has been executed.

[0168] Ifby block 106 it is determined that the vehicle has
exited, then block 110 directs the exit controller 26 CPU to
cause the exit barrier to close. In some embodiments, such
as where it is the server 18 that determines whether the
vehicle has exited, closing the exit barrier involves trans-
mitting a close-barrier command by the server 18 CPU to the
exit controller 26. In some embodiments, block 110 directs
the server 18 CPU to directly close the exit barrier. In
embodiments in which the server 18 in conjunction with the
one or more vehicle sensors associated with a given parking
stall implement a stall barrier and its associated entry and/or
exit controller(s) 24 and 26, block 110 is typically omitted.
[0169] For a barrier such as a stall barrier that remains
open during the parking session, the method 38 involves
closing the stall barrier (e.g. moving it back into its obstruc-
tion position or otherwise indicating that access is restricted)
at any time after the vehicle has vacated the parking stall. In
some embodiments, the method involves closing the stall
barrier as soon as it is determined that the vehicle has
vacated the restricted parking stall, while in some embodi-
ments the method involves closing the stall barrier when the
outer perimeter exit barrier is being closed, or at any time
therebetween. For example, the method 38 may involve
closing the stall barrier after executing block 100 if the status
associated with the smart device 12 identification indicates
there is no exit rejection of the smart device 12, a vehicle
was determined by block 76 to be present at an outer
perimeter or interior exit location away from the restricted
parking stall, and the smart device 12 location was deter-
mined by block 72 to be at an outer perimeter or interior exit
location away from the restricted parking stall. The method
may involve closing a stall barrier in addition to opening
and/or closing other exit gate(s).

[0170] After block 110 has been executed, block 112 then
directs the server 18 CPU to store an exit timestamp,
decrement the vehicle count, and notify selected third parties
of the exit associated with the smart device 12 identification.
In the first embodiment, executing block 112 involves trans-
mitting by the exit controller 26 to the server 18 an exit-
barrier status indicating that the exit barrier is closed. In
some embodiments, executing block 112 involves transmit-
ting the exit-barrier status in association with the smart
device 12 identification. In the first embodiment, storing an
exit timestamp involves storing the current time in the
database 20 in association with the smart device 12 identi-
fication, and decrementing the vehicle count involves updat-
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ing a vehicle count stored in the database 20. In the first
embodiment, notifying selected third parties involves com-
municating notifications, if any, indicating a parking session
has ended. The notifications are typically communicated in
response to a list of third-party systems (shown in FIG. 1 as
additional resources 22), such as parking reservation sys-
tems or third-party systems that were previously selected by
the smart device 12 user to be notified when the smart device
12 user exits from the parking lot.

[0171] In embodiments having further exit barriers, vari-
ous steps of the method 38 shown in FIG. 5 may be repeated
at each of the further exit barriers. For example, blocks 70
to 80 and 100 to 110 may be repeatedly executed, with the
exception that typically the parking fee for a given parking
session is only collected once. In some embodiments where
repeated confirmations of the smart device 12 identification
are desirable, block 68 may also be repeated. Block 112 is
typically executed only once for each parking session.

[0172] After block 112 has been executed, the server 18
CPU is directed to end the method 38.

[0173] While FIGS. 4 to 6 show initiating a payment
transaction by executing block 96 of FIG. 6 at the conclusion
of a parking session prior to exiting the parking lot, in
general block 96 may be executed at any time before, during
or after a given parking session.

[0174] While not shown in FIGS. 4 to 6, the method 38
includes in some embodiments the step(s) of providing
parking lot information from the server 18 to the smart
device 12 in a manner described herein above in respect of
FIG. 2. Such provision of parking lot information may occur
at any time before, during or after execution of the method
38 shown in FIGS. 4 to 6.

[0175] Thus, there is provided a computer-implemented
method of managing a parking lot, the method involving: (a)
authorizing an entry of a first vehicle by a computerized
parking controller in response to a status indicating no entry
rejection of a smart device, a first location indicating that the
smart device is located at an entry location of the parking lot,
and a first presence indicating that the first vehicle is present
at the entry location, the first location being determined by
the parking controller in response to an entry-beacon iden-
tification of an entry beacon of the parking lot, the entry-
beacon identification being communicated to the parking
controller by the smart device in a first communication; (b)
determining by the parking controller an updated value of
the status in response to a payment transaction associated
with the smart device; and (c¢) authorizing an exit of'a second
vehicle by the parking controller in response to the status
indicating no exit rejection of the smart device, a second
location indicating that the smart device is located at an exit
location of the parking lot, and a second presence indicating
that the second vehicle is present at the exit location, the
second location being determined by the parking controller
in response to an exit-beacon identification of an exit beacon
of the parking lot, the exit beacon being selected from the
group consisting of the entry beacon and another beacon
separate from the entry beacon, the exit-beacon identifica-
tion being communicated to the parking controller by the
smart device in a second communication, the exit location
being selected from the group consisting of the entry loca-
tion and another location separate from the entry location,
the second vehicle being the first vehicle or another vehicle
separate from the first vehicle.
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[0176] While embodiments of the invention have been
described and illustrated, such embodiments should be con-
sidered illustrative of the invention only. The invention may
include variants not described or illustrated herein in detail.
Thus, the embodiments described and illustrated herein
should not be considered to limit the invention as construed
in accordance with the accompanying claims.

What is claimed is:

1. A computer-implemented method of managing a park-
ing lot, the method comprising:

(a) authorizing an entry of a first vehicle by a computer-
ized parking controller in response to a status indicating
no entry rejection of a smart device, a first location
indicating that the smart device is located at an entry
location of the parking lot, and a first presence indi-
cating that the first vehicle is present at the entry
location, the first location being determined by the
parking controller in response to an entry-beacon iden-
tification of an entry beacon of the parking lot, the
entry-beacon identification being communicated to the
parking controller by the smart device in a first com-
munication;

(b) determining by the parking controller an updated
value of the status in response to a payment transaction
associated with the smart device; and

(c) authorizing an exit of a second vehicle by the parking
controller in response to the status indicating no exit
rejection of the smart device, a second location indi-
cating that the smart device is located at an exit location
of the parking lot, and a second presence indicating that
the second vehicle is present at the exit location, the
second location being determined by the parking con-
troller in response to an exit-beacon identification of an
exit beacon of the parking lot, the exit beacon being
selected from the group consisting of the entry beacon
and another beacon separate from the entry beacon, the
exit-beacon identification being communicated to the
parking controller by the smart device in a second
communication, the exit location being selected from
the group consisting of the entry location and another
location separate from the entry location, the second
vehicle being the first vehicle or another vehicle sepa-
rate from the first vehicle.

2. The method of claim 1 wherein step (c) comprises
determining by the parking controller whether the second
vehicle is identified as the first vehicle.

3. The method of claim 1 wherein the parking lot has an
entry barrier for regulating entries at the entry location, and
wherein step (a) comprises opening the entry barrier by the
parking controller so as to authorize the entry of the first
vehicle.

4. The method of claim 1 wherein the parking lot has an
exit barrier for regulating exits at the exit location, and
wherein step (¢) comprises opening the exit barrier by the
parking controller so as to authorize the exit of the second
vehicle.

5. The method of claim 3 wherein the parking lot has an
exit barrier for regulating exits at the exit location, the exit
barrier being selected from the group consisting of the entry
barrier and another barrier separate from the entry barrier,
and wherein step (c) of claim 1 comprises opening the exit
barrier by the parking controller so as to authorize the exit
of the second vehicle.
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6. The method of claim 1 wherein step (a) comprises
receiving by the parking controller the first communication
generated by the smart device in response to the smart
device receiving no more than a single user command
entered into the smart device.

7. The method of claim 1 wherein step (c) comprises
receiving by the parking controller the second communica-
tion generated by the smart device in response to the smart
device receiving no more than a single user command
entered into the smart device.

8. The method of claim 1 wherein step (a) comprises
authorizing the entry of the first vehicle in response to an
identification of the smart device selected from the group
consisting of a telephone number, device identification code,
licence plate number, an image of a licence plate, driver’s
licence number, an image of a driver’s licence, officially-
issued identification number, an image of an officially-issued
identification certificate, a vehicle identification code, and a
financial card number.

9. The method of claim 1 wherein step (c) comprises
authorizing the exit of the second vehicle in response to the
status indicating that the smart device is registered with the
parking controller and is in compliance with payment
requirements of the parking controller.

10. The method of claim 1 wherein step (a) comprises
authorizing the entry of the first vehicle in response to the
status indicating that the smart device is registered with the
parking controller and is in compliance with payment
requirements of the parking controller.

11. The method of claim 9 wherein step (a) of claim 1
comprises authorizing the entry of the first vehicle in
response to the status indicating that the smart device is
registered with the parking controller and is in compliance
with payment requirements of the parking controller.

12. The method of claim 1 further comprising determining
by the parking controller a parking fee in response to a
parking rate associated with the smart device.

13. The method of claim 12 wherein determining by the
parking controller a parking fee in response to a parking rate
associated with the smart device comprises determining the
parking fee in response to a duration of time spent parking.

14. The method of claim 1 wherein step (a) comprises
opening a stall barrier by the parking controller so as to
authorize the entry of the first vehicle.

15. The method of claim 3 further comprising opening a
second entry barrier by the parking controller in response to
the status indicating no second-entry rejection and to a third
location determined by the parking controller, the third
location indicating that the smart device is located in prox-
imity to an entrance side of the second entry barrier.

16. The method of claim 15 wherein opening a second
entry barrier by the parking controller in response to the
status indicating no second-entry rejection and to a third
location determined by the parking controller, the third
location indicating that the smart device is located in prox-
imity to an entrance side of the second entry barrier, com-
prises opening a stall barrier.

17. The method of claim 16 further comprising determin-
ing by the parking controller a parking fee in response to a
parking rate associated with the smart device and a duration
of time spent parking.

18. The method of claim 1 further comprising communi-
cating by the parking controller to at least one of the smart
device and a computerized third-party system a notification

Apr. 20, 2017

generated by the parking controller in response to the
parking controller authorizing the entry of the first vehicle,
the notification indicating the entry of the first vehicle in
association with the smart device.

19. The method of claim 1 further comprising communi-
cating by the parking controller to at least one of the smart
device and a computerized third-party system a notification
generated by the parking controller in response to the
parking controller authorizing the exit of the second vehicle,
the notification indicating the exit of the second vehicle in
association with the smart device.

20. The method of claim 15 further comprising commu-
nicating by the parking controller to at least one of the smart
device and a computerized third-party system a notification
generated by the parking controller in response to the second
entry barrier being opened, the notification indicating the
entry of the first vehicle in association with the smart device.

21. The method of claim 1 comprising receiving by the
parking controller a parking reservation request associated
with the smart device and the parking lot.

22. The method of claim 21 wherein receiving by the
parking controller a parking reservation request associated
with the smart device and the parking lot comprises receiv-
ing the parking reservation request from a computerized
parking reservation system.

23. The method of claim 1 further comprising determining
by the parking controller a lot occupancy for the parking lot
by maintaining a count of the difference between the number
of authorized entries and authorized exits.

24. The method of claim 23 further comprising commu-
nicating by the parking controller the lot occupancy to a
third-party computerized system.

25. The method of claim 24 wherein communicating by
the parking controller the lot occupancy to a third-party
computerized system comprises communicating to a com-
puterized parking reservation system.

26. The method of claim 25 comprising receiving by the
parking controller from the computerized parking reserva-
tion system a parking reservation request associated with the
smart device and the parking lot.

27. The method of claim 3 further comprising closing the
entry barrier by the parking controller in response to a third
presence determined by the parking controller, the third
presence indicating that the first vehicle is present at an
interior side of the entry barrier.

28. The method of claim 4 further comprising closing the
exit barrier by the parking controller in response to a third
presence determined by the parking controller, the third
presence indicating that the second vehicle is present at an
exterior side of the exit barrier.

29. The method of claim 1 further comprising communi-
cating by the server to the smart device parking lot infor-
mation associated with the parking lot, the parking lot
information comprising the location of the parking lot.

30. The method of claim 1 further comprising communi-
cating by the server to the smart device a notification of
expiry of at least one of a parking session and a parking
reservation.

31. The method of claim 1 further comprising communi-
cating by the server to a third-party computerized system a
notification of expiry of at least one of a parking session and
a parking reservation.

32. A computerized system for managing a parking lot,
the system comprising:
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(a) an entry beacon operable to transmit an entry-beacon
identification of the entry beacon;

(b) an exit beacon operable to transmit an exit-beacon
identification of the exit beacon, the exit beacon being
selected from the group consisting of the entry beacon
and another beacon separate from the entry beacon;

(c) a first vehicle sensor operable to sense the presence of
a first vehicle at a vehicle entry location of the parking
lot;

(d) a second vehicle sensor operable to sense the presence
of a second vehicle at a vehicle exit location of the
parking lot, the second vehicle sensor being selected
from the group consisting of the first vehicle sensor and
another vehicle sensor separate from the first vehicle
sensor, the exit location being selected from the group
consisting of the entry location and another location
separate from the entry location, the second vehicle
being the first vehicle or another vehicle separate from
the first vehicle; and

(e) a computer-implemented server operable to receive
from a smart device each of the entry-beacon identifi-
cation and the exit-beacon identification, operable to
determine the location of the smart device in response
to said each of the entry-beacon identification and the
exit-beacon identification, operable to determine a sta-
tus associated with the smart device, operable to autho-
rize an entry of the first vehicle when the status
indicates no entry rejection of the smart device, the
determined location of the smart device is at the entry
location, and the first vehicle sensor senses the pres-
ence of the first vehicle at the entry location, operable
to determine an updated value of the status in response
to a payment transaction associated with the smart
device, and operable to authorize an exit of a second
vehicle when the status indicates no exit rejection of the
smart device, the determined location of the smart
device is at the exit location, and the second vehicle
sensor senses that the second vehicle is at the exit
location.

33. The system of claim 32 wherein the parking lot has an
entry barrier for regulating entries at the entry location,
wherein the system comprises an entry controller operable to
open and close the entry barrier, and wherein the server is
operable to cause the entry controller to open the entry
barrier when the server authorizes the entry of the first
vehicle.

34. The system of claim 32 wherein the parking lot has an
exit barrier for regulating exits at the exit location, wherein
the system comprises an exit controller operable to open and
close the exit barrier, and wherein the server is operable to
cause the exit controller to open the exit barrier when the
server authorizes the exit of the second vehicle.

35. The system of claim 33 wherein the parking lot has an
exit barrier for regulating exits at the exit location, the exit
barrier being selected from the group consisting of the entry
barrier and another barrier separate from the entry barrier,
wherein the system comprises an exit controller operable to
open and close the exit barrier, the exit controller being
selected from the group consisting of the entry controller
and another controller separate from the entry controller, and
wherein the server is operable to cause the exit controller to
open the exit barrier when the server authorizes the exit of
the second vehicle.
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36. The system of claim 32 wherein the server is operable
to determine a parking fee associated with the smart device
in response to a duration of time spent parking.

37. A computerized system for managing a parking lot,
the system comprising:

(a) means for authorizing an entry of a first vehicle in
response to a status indicating no entry rejection of a
smart device, a first location indicating the smart device
is located at an entry location of the parking lot, and a
first presence indicating that the first vehicle is present
at the entry location;

(b) means for determining an updated value of the status
in response to a payment transaction associated with
the smart device; and

(c) means for authorizing an exit of a second vehicle in
response to the status indicating no exit rejection of the
smart device, a second location indicating that the
smart device is located at an exit location of the parking
lot, and a second presence indicating that the second
vehicle is present at the exit location, the exit location
being selected from the group consisting of the entry
location and another location separate from the entry
location, the second vehicle being the first vehicle or
another vehicle separate from the first vehicle.

38. The system of claim 37 comprising means for deter-

mining whether the second vehicle is the first vehicle.

39. A computer-implemented method of managing a park-
ing lot, the method comprising:

(a) authorizing an entry of a first vehicle by a computer-
ized parking controller in response to a status indicating
no entry rejection of a smart device, a first location
indicating that the smart device is located at an entry
location of the parking lot, and a first presence indi-
cating that the first vehicle is present at the entry
location, the first location being determined by a loca-
tion sensor of the parking controller, the location sensor
being operable to determine the location of the smart
device when the smart device is within a near-field
range of the location sensor, the location sensor com-
municating the first location to a server of the parking
controller;

(b) determining by the parking controller an updated
value of the status in response to a payment transaction
associated with the smart device; and

(c) authorizing an exit of a second vehicle by the parking
controller in response to the status indicating no exit
rejection of the smart device, a second location indi-
cating that the smart device is located at an exit location
of the parking lot, and a second presence indicating that
the second vehicle is present at the exit location, the
second location being determined by the location sen-
sor, the location sensor communicating the second
location to the server, the exit location being selected
from the group consisting of the entry location and
another location separate from the entry location, the
second vehicle being the first vehicle or another vehicle
separate from the first vehicle.

40. The method of claim 39 wherein step (a) comprises
determining by the location sensor the first location by
trilateration of at least one first communication between the
smart device and a plurality of wireless communication
devices of the location sensor disposed at the parking lot,
and wherein step (c) comprises determining by the location
sensor the second location by ftrilateration of at least one
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second communication between the smart device and the
plurality of wireless communication devices.

41. The method of claim 40 wherein step (a) of claim 39
comprises effecting said at least one first communication by
near-field wireless communications, and wherein step (c)
comprises effecting said at least one second communication
by near-field wireless communications.

42. The method of claim 39 wherein step (a) comprises
determining by the location sensor the first location by
proximity sensing the smart device by a first proximity
sensor of the location sensor disposed at the parking lot, and
wherein step (¢) comprises determining by the location
sensor the second location by proximity sensing the smart
device by a second proximity sensor of the location sensor
disposed at the parking lot, the second proximity sensor
being selected from the group consisting of the first prox-
imity sensor and another proximity sensor separate from the
first proximity sensor.

43. The method of claim 39 wherein step (a) comprises
determining by the location sensor the first location by
establishing near-field communication between the smart
device and a first NFC device of the location sensor disposed
at the parking lot, and wherein step (c) comprises determin-
ing by the location sensor the second location by establish-
ing near-field communication between the smart device and
a second NFC device of the location sensor disposed at the
parking lot, the second NFC device being selected from the
group consisting of the first NFC device and another NFC
device separate from the first NFC device.

#* #* #* #* #*



