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(57) Abrégé/Abstract:
A meter apparatus and method of operating a removable meter apparatus are described. The meter apparatus includes a tag
associated with unique tag identification information and configured to be permanently affixed to a location housing at a unique
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(57) Abrege(suite)/Abstract(continued):
physical location, and Iincludes a removable meter unit configured to mate with the location housing and recelve the tag

identification from the tag and report the tag identification to a data manager configured to associate an identifier of the removable
meter unit with the tag identification and unique physical location, and associate configuration information for the physical location
with the removable meter unit and the tag identification. The unigue physical location can comprise a single-space parking location.
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METHOD AND APPARATUS FOR AUTOMATIC
LLOCATION-SPECIFIC CONFIGURATION MANAGEMENT OF A
REMOVABLE METER UNIT

ABSTRACT

A meter apparatus and method of operating a removable meter apparatus
are described. The meter apparatus includes a tag associated with unique tag
identification information and configured to be permanently affixed to a location housing
at a unique physical location, and includes a removable meter unit configured to mate
with the location housing and receive the tag identification from the tag and report the tag
identification to a data manager configured to associate an identifier of the removable
meter unit with the tag identification and unique physical location, and associate
configuration information for the physical location with the removable meter unit and the
tag identification. The unique physical location can comprise a single-space parking

location.
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METHOD AND APPARATUS FOR AUTOMATIC
LOCATION-SPECIFIC CONFIGURATION MANAGEMENT OF A REMOVABLE

METER UNIT

CROSS-REFERENCES TO RELATED APPLICATIONS

10001] <DELETED>

BACKGROUND
[0002] Field of the Invention

[0003] The invention relates generally to electronic communications for reporting, and more

particularly, but not by way of limitation, to location-specific transaction reporting for vehicle

parking.
[0004] Description of the Related Art

[0005] A "meter" can be any of various devices configured to measure time, distance, speed, or
intensity, or to indicate, record, and/or regulate an amount or volume, such as, for example, the
flow of a gas or an electric current. As technology has advanced, meters have also become more
advanced. Meters that measure the passage of time, e.g., parking meters, typically include timer
mechanisms similar to those of mechanical watches. Since these timer mechanisms had limited life

spans, the parking meters were constructed with a fixed housing that was configured to receive a
replaceable meter unit including the meter timer mechanism. When the timer mechanism wore out,
the meter unit could be replaced. Other types of meters that can have replaceable meter units

include water meters and gas meters that measure the flow of material, such as water or gas,

respectively.
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[0006] Many mechanical meters have been replaced by digital-based meters. Digital meter
units can have longer life spans than their mechanical predecessors, but they still are replaced

when they malfunction, are damaged, or even when the technology changes.

[0007] With advances in communications, €.g., wireless telecommunications, it 1s possible
to monitor many meters remotely. For example, a group of meters can report information to
a central data manager using wireless communications. The information reported can be
related to financial transactions such as credit card information or periodic measures such as
the amount of gas or water consumed. Meters that communicate local information are often
associated with a specific geographic location. For example, a meter might be associated
with locations such as a parking spot, a house, a ticket booth, a cash register, a vending
machine, and so forth. The central data manager can maintain a database that associates each

meier with corresponding meter information such as transactions or consumption measures.

[0008] The central data manager that receives reporting information from a local meter
needs to know what meter 1s associated with the received reporting information. The
reporting information can be associated with the proper meter by determining an identifier of
the meter, such as a meter unit serial number or ID. .VVhen a meter unit is replaced, the
central data manager needs to update its reporting information for the old meter with the unit
ID of the new meter unit. Replacement of meter units 1s a relatively regular occurrence, as

meter units fail or require periodic maintenance or become damaged.

[0009] Updating of meter information in the database upon meter unit replacement has
typically been performed manually by entering the new meter unit ID into the database of the
central data manager and manually associating the new meter unit ID with the reporting
information and disassociating the old meter unit ID with the reporting information. In
addition, during operation a meter unit may need to be configured with various operational
parameters that determine rates and parking rules for the meter location. This operational
configuring has also typically been performed manually, often on the meter unit itself.
Manual data entry and configuring of the meter reduces etficiency by increasing the time to
update and reduces reliability by potentially increasing the number of errors in the central

data manager database and in the configuration information of the meter.

[0010] From the discussion above, 1t should be apparent that there 1s a need for more
efficient and reliable updating of location-specific meter information to a data manager. The

present invention satisfies this need.
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SUMMARY
[0011] A meter apparatus includes a tag associated with unique tag identification
information and configured to be permanently affixed to a location housing at a physical
location, and a removable meter unit configured to mate to the location housing and recerve
the tag identification from the tag and report the tag identification to a data manager that 1s
configured to associate an identifier of the removable meter unit with the reported tag
identification and unique physical location and to associate configuration information for the
physical location with the removable meter unit and the reported tag identification. In this
way, meter information at a specific location can be automatically updated and reported to a

data manager with increased efficiency and reliability.

10012] The meter apparatus can include a memory module to store information regarding a
transaction history. The tag is configured to provide its unique identification information to
the removable meter unit, and thereby provide its unique physical location as well. The
memory module can be configured to store information indicative of a transaction history for
the meter apparatus, including a payment collection history. The memory module can be
incorporated with the tag. A removable meter unit that is mated with the housing can receive
the identification information from the tag. With the tag identification information, the meter
unit can determine its physical location and configuration information, including operating
parameters and transaction history for the physical location. Such parameters and
information can be determined by the meter unit directly from the tag or from a data manager

upon providing the tag identification information.

[0013] Another meter apparatus includes a removable meter unit that receives a tag
identification associated with a unique physical location and reports the tag identification to a
data manager such that the data manager associates an identifier of the removable meter unit
with the physical location and the tag identification, and associates operating parameters for
the physical location with the removable meter unit and the tag identification. The tag
identification is received from a tag associated with the physical location, where the tag 1s
permanently attached to a location housing that is fixedly placed at the physical location and

that is configured to mate with the removable meter unit.

[0014] A method of operating a meter includes receiving a tag identification associated

with a unique physical location at which a removable meter unit is placed, determining
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configuration information associated with the tag identification and the physical location, and
associating the determined configuration information with the removable meter unit. The tag
identification is received from a tag associated with the physical location, and wherein the tag

1s permanently attached to a location housing that 1s fixedly placed at the physical location

and the location housing is configured to mate with the removable meter unit.

[0015] In other aspects, the tag is configured to receive information indicative of removal
of a cash collection box containing currency received at the removable meter unit. Upon
receiving the information indicative of the removal of the cash collection box, the tag can be
configured to initiate storing transaction information in the memory module. The transaction
information can include data indicating the amount of currency collected at the removable
meter unit based on the stored payment collection history. In addition, the tag can be further
configured to resei the transaciion history stored in the memory module 1n response to

receiving the information indicative of the removal of the cash collection box.

[0016] In yet another embodiment, a parking meter includes a meter unit; a cash collection

box; and a tag device for monitoring the content of the cash collection box. The tag device

- may have a unique tag identifier, which 1s associated with the parking meter. The tag

identifier may be associated with a unique location of the parking meter, such that the cash
collected at each unique location may be monitored during use, 1rrespective of the particular

meter unit or cash collection box used, from time-to-time at each unique location.

[0017] The tag device may have a memory module 1n which the value of coins in the cash
collection box of the parking meter 1n question 1s recorded during use. The memory module
may be of the non-volatile type and the value may be externally readable. The value may
also be reset externally. Conveniently the memory module may record a total value collected

and an interim value.

[0018] In another aspect, the parking meter may have a housing, with the tag device being
secured thereto or therein. The meter unit may communicate with the tag device, to receive
tag device information and to record therein the number and/or value of coins received by the

meter unit. This may be effected by means of a wired, radio, or optical link between the
meter unit and tag device. The tag device may comprise a small microprocessor with

nonvolatile flash memory, such as a wired memory device, or can comprise an RFID tag or

the like.
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[0019] As described further herein, cash collected at each meter location may be monitored and
recorded, otherwise than by the meter unit, such that a defective meter unit may be removed and
replaced with another, without replacing the cash collection box and without affecting monitoring of the

cash collected at that location.

[0019a] The invention described and claimed herein pertains to a meter apparatus comprising: a tag
associated with unique tag identification information and configured to be permanently affixed to a
location housing at a physical location; and a removable metér unit configured 1) to mate with the
location housing, 11) to recetve the tag identification from the tag, 1i1) to report the tag identification to a
data manager, and 1v) to receive information indicative of operating parameters from the data manager,
wherein the data manager 1s configured 1) to associate an identifier of the removable meter unit with the
reported tag identification and unique physical location, and i1) to associate configuration information

for the physical location with the removable meter unit and the reported tag identification.

[0019b] The invention described and claimed herein pertains to a meter apparatus comprising: a
removable meter unit that recei;es a tag 1dentification associated with a unique physical location and
reports the tag identification to a data manager that 1s configured to associate an identifier of the
removable meter unit with the physical location and the tag identification, and assoctate operating
parameters for the physical location with the removable meter unit and the tag identification; wherein
subsequent to the removable unit reporting the tag identification to the data manager, the removable
meter unit receives information indicative of the operating parameters from the data manager; wherein
the tag identification is received from a tag associated with the physical locatioh, and wherein the tag is
permanently affixed to a location housing that 1s fixedly placed at the physical location and that is

configured to mate with the removable meter unit.

[0019¢] Various embodiments of the claimed invention relate to a meter apparatus comprising: a
housing fixedly placed at a unique physical location; and a removable meter unit configured to mate
with the housing; the housing configured to receive a tag that stores tag identification information; the
removable meter unit comprising: a wireless transceiver, a memory module, a processor configured to
perform executable instructions, the instructions executable to configure the removable meter unit to: (a)
receive the tag identification information from an RFID tag, the tag identification information is
‘associated with the unique physical location, the RFID tag is powered by a signal transmitted by the
wireless transcetver or a battery; (b) transmit the tag identification information to a remote data

manager, the transmission made upon detection of a change in proximity between the RFID tag and the

removable meter unit; (¢) receive, from the data manager,

5
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information indicative of configuration information comprising one or more operating parameters;

and (d) update the configuration information with the removable meter unit.

[0019d] Various embodiments of the claimed invention relate to a vehicle parking control system
comprising: a plurality of single-space parking meters; and a remote data manager maintaining a
database with parking meter information; each single-space parking meter comprising: a housing
fixedly placed at a unique physical location; and a removable meter unit configured to mate with
the housing; the housing configured to receive a tag that stores tag identification information; the
removable meter unit comprising: a wireless transceiver, a memory module, a processor configured
to perform executable instructions, the instructions executable to configure the removable meter
unit to: (a) receive the tag identification information from an RFID tag, the tag identification
information associated with the unique physical location, the RFID tag is powered by a signal
transmitted by the wireless transceiver or a battery; (b) transmit the tag identification information to
a remote data manager, the transmission made upon detection of a change in proximity between the
RFID tag and the removable meter unit; (c) receive, from the data manager, information indicative
of configuration information comprising one or more operating parameters; and (d) update the

configuration information with the removable meter unit.

[0019¢] Various embodiments of the claimed invention relate to a meter apparatus comprising: a
tag that stores unique tag identification information and is configured to be permanently atfixed to a
location housing at a physical location; and a removable meter unit configured to mate with the
location housing and receive the tag identification information from the tag and report the tag
identification information and an identifier of the removable meter unit to a data manager that 1s

configured to determine configuration information for the identified removable meter unit based on
the physical location corresponding to the reported tag identification information; wherein the
meter apparatus comprises a parking meter and the removable meter unit is configured to receive

the configuration information from the data manager and store the configuration information,

including parking rate and operating rules.

[0020] Further areas of applicability of the present disclosure will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description and
specific examples, while indicating various embodiments, are intended for purposes of illustration

only and are not intended to necessarily limit the scope of the disclosure.

Sa
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The invention is described, by way of non-limiting examples, with reference to the

accompanying drawings, in which:

[0022] FIGS. 1A and 1B illustrate embodiments of single-space parking meters constructed in

accordance with the invention.

[0023] FIGS. 2A and 2B show schematically a removable meter unit and an auxiliary device as

used in the parking meter of FIGS. 1A and 1B.

[0024] FIG. 3 shows schematically an embodiment of a parking meter system that monitors a

number of the parking meters such as those of FIG. 1A and/or FIG. 1B.

[0025] FIG. 4 shows schematically an example of a local group of parking meters that can be

monitored by the parking meter system ot FI1G. 3.

[0026] FIG. 5 shows schematically another example of a local group of parking meters that can

be monitored by the parking meter system ot F1G. 3.

[0027] FIG. 6 shows a flowchart of a process for operating parking meters such as the parking

meters of FIGS. 1A and/or 1B in the system of FIG. 3.

[0028] In the appended figures, similar components and/or features may have the same reference

label. Further, various components of the same type may be distinguished by following the

reference label (e.g. "18") by a dash and a second label that distinguishes among the similar

components (e.g. "18-1" and "18-2"). If only the first reference label 1s

Sb
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used in the specification, the description is applicable to any one of the similar components

having the same first reference label irrespective of the second reference label.

DETAILED DESCRIPTION
[0029] In one embodiment of a meter apparatus as described herein, the meter apparatus
includes a housing that is fixedly placed at a unique physical location and 1s configured to
permanently receive a tag. The tag is associated with the unique physical location. The
location housing is configured to mate with a removable meter unit. The meter apparatus
includes a memory module to store information regarding a transaction history for the
physical location. The tag is configured to provide its unique identification information to
the removable meter unit, and thereby provide the meter unit with its unique physical location
as well. The memory moduie can be configured to store information indicative of a
transaction history for the meter apparatus. A meter unit that 1s mated with the housing can
receive the identification information from the tag. With the tag identification information,
the meter unit can determine its physical location and configuration information, including
operating parameters and transaction history for the physical location. During operation, the
meter unit can continue to receive updated operating parameters and, if desired, can report its
configuration information such as operational status in accordance with its tag 1dentification

information.

[0030] In another embodiment, the meter apparatus comprises a parking meter associated
with a unique parking location, and a method of operating a parking meter includes

transmitting radio signals to, and receiving radio signals from, a data manager.

[0031] The parking meter may be a single-space parking meter, comprising a parking meter

that is associated with a single parking space that accommodates one vehicle.

[0032] A transceiver of the parking meter may be constructed from conventional
equipment, which typically has a maximum range of up to 150 meters, but should preferably
be capable of operation at less than 80 meters. The transceiver may communicate with a data
manager that maintains a database with parking meter information stored according to the tag

1dentification information.

[0033] It will thus be appreciated that one construction of a parking system may comprise a

predetermined number of single-space parking meters that, together with an associated local
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data manager, form a local group, and the local data manager can communicate with a central

data manager.

[0034] Yet another embodiment provides a vehicle parking control system that includes a
number of parking meters in accordance with the invention that are grouped together; an
associated local data manager which has a complementary transceiver for receiving radio
transmissions from the grouped parking meters and a transmitter for transmitting signals to
the grouped parking meters and a communication facility for communicating with a central
data manager, the grouped parking meters and the associated local hub manager forming a

local group.
[0035] The system may thus include a number of local groups and a central data manager.

[0036] It will be appreciated that the local data manager will typically be located no more
than about 150 meters and pretferably not more than about 80 meters from any of its

associated group of parking meters.

[0037] The transceivers may operate in the 2.4GHz frequency band and may have a power

of between 1.0 mW and 6.0 mW.

[0038] The communication facility of the local data manager may communicate with the
central data manager by means of a data channel, which may use a variety of networks, such
as a cellular telephone network, a wireless LAN, a wired LAN, a mesh network or the

Internet.

[0039] Communications between the parking meters and the central data manager may be
in regard to payment authorization, status reports, fault reporting and/or configuration and

software updates.

[0040] It will be appreciated by those skilled in the art that the local data managers may
concentrate data received from their parking maters before communicating with the central
data manger; synchronized time division multiplexing may be used to keep active transmit
and receive times short; data may be encrypted; and messages may be acknowledged to

improve rehiable delivery.

[0041] Each group of parking meters and its associated local data manager may be in the
form ot a mesh radio network, such that certain parking meters may act as relays for other

parking meters that don't have direct communication with the local data manager
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[0042] Referring to FIG. 1A, an embodiment of a meter apparatus for a single parking
space is designated generally by reference numeral 10-1. That 1s, the meter apparatus 10-1
comprises a single-space parking meter. The parking meter 10-1 includes a location housing
12, a cash collection box 14, a meter unit 16, and an auxiliary device 18-1 1n the form of a
tag. The location housing 12 is fixedly attached to a pole 20 that is in relatively close
proximity to the parking space (not illustrated in FIG. 1A), so that the meter 10-1 1s readily
associated and identified with the parking space. The cash collection box 14, the meter unit

16, and the tag 18-1 are received in the location housing 12.

[0043] The tag 18-1 is attached to an inner surface of the housing 12, whereas the cash
collection box 14 and meter unit 16 are removable and replaceable. In the example shown 1n
FIG. 1A, the tag 18-1 is connectable to the meter unit 16 by means of a length of wire 22 and
a plug-in connecior 24, and can be powered by the meter unit 16 (e.g., by a battery, solar cell,
or other power source associated with the meter unit 16). The tag device 18-1 may comprise
a small microprocessor with nonvolatile flash memory, such as the 1-wire memory device

product called "DS2433" of Dallas Semiconductor from Maxim Integrated Products, Inc. ot
Sunnyvale, CA, USA.

[0044] Referring to FIG. 1B, another embodiment of a single-space parking meter 1s
designated generally by reference numeral 10-2. The parking meter 10-2 1s similar to the
parking meter 10-1 of FIG. 1A except that the FIG. 1B parking meter 10-2 includes a
wireless tag 18-2 and the meter unit 16-2 includes a wireless transceiver 25. The wireless tag
and the meter unit are capable of communication with each other over a wireless
communication channel. The wireless tag 18-2 can be, for example, an RFID tag, a smart
card that is powered by the wireless transceiver 25, or an ID token, or the like. The wireless
transceiver 25 receives information from the tag 18-2 and, for example, can be a radio
transceiver that uses WiFi, Bluetooth, WiMax, or other short-range wireless radio

technology, in accordance with the wireless communication channel used by the tag.

[0045] In some embodiments, such as, for example, where the tag 18-2 1s an RFID and/or a
smart card, the wireless tag 18-2 1s powered by the signal transmitted by the transceiver 25.
In other embodiments, the wireless tag 18-2 can be powered by a battery. Because the
distance from the wireless transceiver 25 to the tag 18-2 1s relatively small, the power
consumed by the wireless transceiver 25 and/or the tag 18-2 can be very low, such that a

relatively small capacity battery that is compact provides suftficient power.
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[0046] The wireless transceiver 25 of the parking meter 10-2 could be an Infrared (IR)
transceiver. In that case, the transceiver 25 is aligned with the tag 18-2 such that the infrared

beam of the transceiver is properly targeted at the tag 15-2.

[0047] In one embodiment, the wired tag 18-1 or the wireless tag 18-2 1s used to monitor
the content of the cash collection box 14, as will be explained below. Also as explained
below, each tag 18 has a unique identifier that identifies the parking meter 10 with which 1t 1s
used and which is associated with a unique physical location where the parking meter 1s

fixedly located, e.g., the location of the pole 20 and the location housing 12.

[0048] In many situations, the parking location associated with the meter 10 1s a public
parking space administered by a municipal government, and the cash collection box 14 and
the meter unit 16 are typically serviced by independent entities. For example, the meter unit
16 can be removed and replaced, e.g., due to upgrades, defective equipnient and the like, by a
provider that is contracted by the municipality to keep the parking meters 10 functioning
properly. On the other hand, removal of the cash collection box 14 and emptying the
currency within it are typically performed by a municipal employee. The removal and
replacement of the cash collection box 14 independently of the meter unit 16 can make

monitoring of both the cash collection box 14 and the removable meter unit 16 ditficult.

(0049] Some embodiments of the tag units 18 and the removable meter units 16, when used
with the systems and methods discussed below, can enable robust and accurate monitoring of
currency collected at a specific location even if meter unit 16 removal and cash collection
box 14 removal and emptying operations are independently performed. Other embodiments
can enable automated updating of configuration information such as operating parameters
when the removable meter unit is replaced and/or when configuration information for the
specific location are updated. For example, upon replacement of an old meter unit in a meter
housing, a new meter unit can automatically receive tag identification information from a tag
of the meter housing and can contact a data manager to report its new location (1.€., its
associated tag ID) and to receive configuration information that includes operating
parameters. Similarly, removal and/or emptying of a meter cash box can automatically
initiate contact from the meter unit to a data manager to report its tag ID and the cash box
activity, as well as receive configuration information. This feature is described further below.
Some embodiments of the tag units 18 and the removable meter units 16 can be configured to

receive configuration information such as operating parameters on demand from the data
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manager. The operating parameters can include any settings that effect the operation of the
removable meter unit, including data such as a parking rate, a geographic location, parking
rules for operation, an amount of currency in a cash box, and times when parking rates or

rules apply, and the like.

[0050] In FIG. 1A and FIG. 1B, the location housing 12 is configured to permanently
receive the tag 18. The location housing 12 being configured to permanently receive the tag
18 means that the tag is affixed to the location housing such that the tag cannot be removed
without leaving clear physical evidence of its removal from the location housing 12, and/or
such that removal makes the tag 18 inoperable. The tag 18 can be permanently aftixed with
an adhesive glue, double sided tape, single sided tape, soldering, and similar techniques that

will be known to those skilled in the art.

q [0051] The embodiment of the location housing 12 in FIGS. 1A and 1B is a clam-shell type

of housing that is affixed to the pole 20 and is configured to mate with a removable meter
unit 18. In other embodiments, however, the location housing 12 can be a cabinet or other
enclosed space that is configured to mate with one or more removable meter units, where the
removable meter units are configured to be mated in compartments of the cabinet, and each
of the compartments is associated with a physical location that is not necessarily at the same
location as the cabinet or the compartment. In other embodiments, the location housing can

be another type of receptacle fixedly placed and associated with a physical location.

[0052] Referring to Figure 2A, functional block diagrams of examples of an exemplary
removable meter unit 16-1 and a tag 18-3 are shown. The meter unit 16-1 includes a user
interface 26-1 through which payment can be received. The meter unit 16-1 also includes
electronic components including a processor module 28-1 and a short range interface 30 by
means of which the meter unit communicates with the tag 18-3. The tag 18-3 has a short
range interface 32, an ID module 34, and a memory module 36 for storing information
regarding configuration information including a payment collection history and/or operating
parameters and meter settings. The meter unit 16-1 is linked to the tag 18-3 by a
communications link 37. In the case where the tag 18-3 1s a wired tag 18-1, the link 37
comprises a wire connecting the two, such as the wire 22 illustrated in FIG. 1A. In the case
where the tag 18-3 is a wireless tag 18-2, the link 37 can comprise a radio link or an optical

link. In the case of a wireless tag 18-2, the short range interfaces 30 and 32 between the

10
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meter unit and tag, respectively, can comprise RFID devices, Bluetooth devices, WiF1

devices, IR devices, smart card devices, and the like.

[0053] The processor module 28-1 includes one or more processors such as application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable gate
arrays (FPGAS), processors, controllers, micro-controllers, microprocessors, other electronic
units designed to perform the functions described herein, and/or a combination thereot. The
processor module 28-1 also includes one or more storage mediums. A storage medium can
include one or more memories for storing data, including read only memory (ROM), random
access memory (RAM), magnetic RAM, core memory, magnetic disk storage mediums,
optical storage mediums, flash memory devices and/or other machine readable mediums for

storing information.

[0054] The user interface 26-1 provides a means for a user to interact with the meter unit
16-1 and can include, for example, a display and keypad. The user interface 26-1 can provide
a payment interface including a currency receiver for receiving coins and or bills in payment
for using the parking location. The processor module 28-1 obtains payment information from
the payment interface that provides transaction information regarding the amount of a
payment received at the payment interface 26-1. The processor module 28-1 communicates
the transaction information, via the link 37, to the short range interface 32 of the tag 13-3.
The short range interface 32 then updates the memory module 36 based on the received
transaction information. The memory module 36 can add the amount of currency indicated to
have been received by the transaction information to the stored amount. In addition, the
memory module 36 can also receive and store transaction-time information including the date
and time of day that the payment was received. In this way, when coins or bills are inserted
into the meter unit 16-1 and are collected in the cash collection box 14, the value of the coins
and/or bills is determined by the meter unit 16-1 and the value stored in the memory module

36 of the tag 18-3 is appropriately updated. Thus, the tag 18-3 records the value ot cash

collected in the cash collection box 14 and stores the value in the memory module 36. The
memory module 36 can also store configuration information indicative ot other operating
parameters such as parking rate, geographic location, parking rules, an amount ot currency in

a cash box, and times when different parking rates or rules apply.

11
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[0055] The ID module 34 stores a unique identifier, e.g., a tag identification or serial
number, that is associated with the tag 18-3. Preferably, the unique identifier of the tag 18-3
and the value stored in the memory module 36 are externally readable, e.g., by a suitable
reader (not shown) via the interface 32. For example, if the short range interface 32 1s an
RFID module, then the reader could be an RFID reader. Other types of readers that can be
used depend on the embodiment, but can include IR readers, smart card readers (contact or
non-contact), plug in readers, and the like. In this way, periodic downloading of the value
stored in the memory module 36 can be performed with an appropriate reader to monitor the
amount of cash that should be contained in the cash collection box. This downloaded cash

value can then be used to detect a theft of cash, if the expected downloaded cash value does

not match the collected amount of cash.

[0056] In one embodiment, the transaction information stored in the memory module 36
can be reset to zero when the cash collection box 14 is emptied or replaced. As noted above,
the cash collection box 14 and meter unit 16 may be independently serviced. That 1s, they
can be independently removed and replaced from the meter 10. In one aspect of this
embodiment, the removable meter unit 16 automatically detects when the cash collection box
14 is removed. This can be accomplished using a sensor such as a motion sensor, an IR

sensor, a magnetic field sensor, or the like.

[0057] In the case of a wireless tag such as illustrated in FIG. 2A, reset to zero occurs when
the removable meter unit 16-1 detects that the cash collection box 14 1s removed, in which
case the short range interface 30 of the removable meter unit 16-1 communicates a signal to
the short range interface 32 of the tag 18-3. In response to the signal indicating removal of
the cash collection box 14, the short range interface 32 of the tag 18-3 resets the payment
collection history stored in the memory module 36 to indicate no collection history (1.e., reset

to zero) and, preferably, stores the total amount of currency collected since the last cash

collection box removal in the memory 36. In another aspect of this embodiment, the tag 18-3
is configured to detect the removal of the cash storage box 14 and autonomously reset the

payment history and store the total amount of currency collected into the memory 36.

(0058] In another embodiment, when the cash collection box 14 1s removed, an electrical
circuit between the cash collection box 14 and the tag 18-3 1s broken, thereby allowing the
tag 18-3 to detect the removal of the cash collection box 14. In yet another embodiment, the

person removing the cash collection box is required to perform an action that provides an
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external signal, e.g., insert a key, a magnetic stripe card, token, or smart card into the
removable meter unit, thereby providing a signal that alerts the removable meter unit that the

cash collection box is being removed.

[0059] Referring to FIG. 2B, functional block diagrams of other embodiments of a meter
unit 16-2 and a tag 18-4 are shown. In the embodiments shown in FIG. 2B, the meter unit
16-2 includes a user interface 26-2, a processor module 28-2, the short range interface 30, and
a network transceiver 31. The short range interface 30 can be the same as that in the
removable meter unit 16-1 of FIG. 2A. That is, the short range interface 30 of FIG. 2B 1s the
means by which the meter unit 16-2 communicates with the tag 18-4. The network
transceiver 31 can be configured to communicate to and from wired or wireless networks.
Wired networks include LANs, WANs, MANSs, the Internet, intranets, and the like. Wireless
networks include cellular telephone neiworks, WiFi networks, WiMax networks, and the like.

Cellular telephone networks can be any of various technologies such as CDMA, GSM,
TDMA, or the like.

[0060] The user interface 26-2 includes similar components as the user interface 26-1 of the

" removable meter unit 16-1 shown in FIG. 2A. In addition, the user interface 26-2 preferably

includes a credit/debit card reader. The credit/debit card reader allows for the use of

‘magnetic stripe cards and/or smart cards, tokens, and the like to be used for payment ot the

parking fees instead of, or in addition to, currency payments such as coins and or bills. The
credit card transaction information and authorization is communicated via the network
transceiver 31 to a remote transaction authorization facility, per conventional practice known

to those skilled in the art.

0061] The processor module 28-2 of the removable meter unit 16-2 shown in FIG. 2B 1s
similar to the processor module 28-1 of the removable meter unit 16-1, but is coupled to the
network transceiver 31 in order to communicate payment information to a remote data
manager. The data manager is not illustrated in FIG. 2B; details of the data manager and the

data communicated with the data manger are discussed further below.

[0062] Because the removable meter unit 16-2 of FIG. 2B 1s capable of communicating
payment information to the remote data manager via the network transceiver 31, the tag 13-4
does not include a memory module 36 as in the tag 18-3 shown in FIG. 2A. When currency
and/or a credit/debit card payment are received at the removable meter unit 16-2, the payment

information is communicated to the remote data manager. In order for the remote data
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manager to be able to know at which location the payment is being received, the tag 1D
information stored in the ID module 34 is communicated to the remote data manager. That
is, rather than store configuration information, including transaction information such as
payment history, with the memory module of the tag, the FIG. 2B embodiment maintains
such information at the data manager. Details of methods used to communicate between the

data manager and the removable meter unit are discussed below in connection with FIG. 3.

[0063] When the removable meter unit 16-2 of FIG. 2B 1s first installed 1n the location
housing 12 that contains the tag 18-4, the short range interface 30 of the removable meter unit
16-2 communicates with the short range interface 32 of the tag 18-4 and reads/receives the
tag ID that is stored in the ID module 34. The tag ID and a removable meter unit ID are then
communicated via the network transceiver 31 to the remote data manager. The remote data
manager 1s coupied io a database containing unique pnysical locations and the tag IDs that
are associated with the unique locations. The remote data manager then associates the ID of
the removable meter unit 16-2 with the tag ID and with the unique physical location. In
addition, any previous payment collection history that was associated with the tag ID and
unique physical location 1s associated with the newly installed removable meter unit 16-2 and

disassociated with the previous removable meter unit ID.

[0064] In addition to associating the payment collection history upon installation of a new
removable meter unit, the remote data manager can also associate other configuration
information such as operating parameters atfecting the configuration of the meter. These
operating parameters can include parking rate, geographic location, parking rules, amount of
currency in a cash box, and times when different parking rates or rules apply. The operating
parameters can be transmitted by the remote data manager to the removable meter unit
thereby automatically updating the operating parameters of the removable meter unit. In
addition to transmitting operating parameters upon installation of a new removable meter
unit, a remote data manager can update the operating parameters automatically when they

change.

[0065] In addition to communicating payment collection information transaction history to
the data manager, the removable meter unit 16-2 can communicate an indication of removal
of the cash collection box 14 to the remote data manager. In response to receiving the cash
collection box removal indication, the remote data manager can reset the payment collection

history in the database and record the amount of cash that was collected up to the removal
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event. In this way, the remote data manager can keep track of how much currency should

have been collected and returned by the individual removing the cash collection box 14.

[0066] In one embodiment, the tag 18-4 includes a memory module 36 and the payment
collection information can be stored in the memory module 36 to provide redundancy
protection. In this way, if the network transceiver fails, the memory module 36 can store the
payment collection history information. The redundant payment collection history
information can be communicated to the data manager at a later date when the network
transceiver 31 is replaced/repaired. In addition, the memory module 36 could store other
configuration information such as operating parameters, including meter settings. In this
way, a new removable meter unit could retrieve the configuration information from the tag

18-4 upon 1nstallation.

[0067] Referring to FIG. 3, a parking meter system is designated generally by reference ‘
numeral 40. The system 40 utilizes a number of the parking meters 10. The parking meters
10 can be, for example, either of the parking meters 10-1 or 10-2 shown in FIGS. 1A and 1B,
that include a removable meter unit 16-2 with the network transceiver 31. The parking
meters 10 are operationally arranged into groups, with each group having a local data
manager 42. That is, each group of parking meters 10 will report data to its associated local
data manager 42 and will thereby form a local group 60. In one embodiment, there are about
30 parking meters in each local group 60. Not all the parking meters 10 are shown in the

local groups 60 illustrated in FIG. 3.

[0068] Each of the local data managers 42 communicates with a central data manager 52.
In the system 40 of FIG. 3, this is effected by means of a cellular telephone network, with

each local data manager 42 and the central data manager 52 being connected to a base station

54 of the cellular telephone network. Data links are thereby established between the local
data managers 42 and the central data manager 52. Although only three local groups 60 are

shown, there can be more or fewer local groups 60.

[0069] Each local data manager 42 has a network data modem 44, a control device 46, a
memory 48 and a radio transceiver 50 with an antenna 38. As indicated above, each local
data manager 42 communicates with the parking meters 10 1n its local group 60 via 1ts
transceiver 50 and the network transceiver 31 of the parking meter 10. The local data

managers 42 may do so directly, or indirectly via another parking meter 10 as indicated with

parking meters 10-3 and 10-4.
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[0070] The memory 48 can include one or more memornies for storing data, including read
only memory (ROM), random access memory (RAM), magnetic RAM, core memory,
magnetic disk storage mediums, optical storage mediums, flash memory devices, and/or other
machine readable media for storing information. The memory 48 stores the configuration
information including payment collection history information and/or operating parameters for
the parking meters 10 in the local group 60. The payment collection history information
stored in the memory 48 is communicated to the central data manager 52 via the modem 44,

the base station 54 and any intervening networks such as, for example, the Internet.

[0071] The control device 46 comprises one or more processors coupled to the memory 48
and configured to control the functions associated with the radio transceiver 50 and the
modem 44. The processor 50 can include one or more of application specific integrated
circuits (ASICs), digital signal processors (DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable gate arrays (FPGASs), processors,
controllers, micro-controllers, microprocessors, other electronic units designed to perform the

functions described herein, and/or a combination thereof.

[0072] Alternatively to communicating with a local data manager 42, other embodiments
can provide the parking meter 10 with a network interface 31 that communicates with the
central data manager 52. In these embodiments, the network interface 31 can comprise a
cellular telephone transceiver, a MAN transceiver, a satellite transceiver, or other type of

transceiver that communicates over a network to the central data manager 52.

[0073] The central data manager 52 has a controller 56 with a modem and a database store
58. It also has a communication module for communicating with financial institutions (not

shown) to obtain authorization for credit or debit card payments and payment. The modem of
the central data manager 52 can be any modem configured to communicate over a network

such as the Internet. The data store 58 includes a database that stores tag ID's and associates

the tag IDs with the unique physical locations and the removable meter unit IDs in order to
store the operating parameters including the payment collection histories and configuration

information as discussed above.

[0074] To accommodate most system configurations, the transceivers 31 of the removable
meter units 16-2 and the transceivers 50 of the local data mangers 42 will have a power rating
of about 1 mW and will have a range of about 80 meters. Thus, each local group 60 can

extend over an area having a radius of about 80 meters.
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[0075] In operation, if a person wishing to park at a parking meter wants to pay by means
of a credit card, the relevant information is read by a card reader and transmitted to the
central data manager 52 via the relevant local data manager 42. The central data manager 52
obtains authorization and communicates this back to the appropriate parking meter 10 via the
relevant local data manager 42. Further, status reports, fault reporting and/or configuration
and software updates, may be communicated between the parking meters 10, the local data

manager 42 and/or the central data manager 52.

[0076] In one embodiment where the parking meter 10-3 communicates with one or more
other intermediate parking meters 10-4, and the intermediate parking meter 10-4
communicates with the local data manger 42, the parking meters 10-3 and 10-4 communicate
using a mesh network protocol. Those skilled in the art will know that mesh network
protocols can be provided by several conveniional communication protocols, including
Bluetooth, WiF1i, and 802-15 (commonly referred to as WPAN for Wireless Personal Area
Network, or ZigBee).

[0077] Referring to FIG. 4, an example of a local group 60-1 of parking meters 10 that can
be monitored by the parking meter system 40 of FIG. 3 1s shown. The local group 60-1
includes eight parking meters 10, but other numbers of parking meters could be included in
the local group 60-1. Each parking meter 10 is fixedly located at and associated with a
parking spot 70. The parking spots 70 are angled parking spots that could be located 1n a

parking lot or on a street, for example.

[0078] The parking meters 10 each include a removable meter unit 16, such as the
removable meter unit 16-2 illustrated in FIG. 2B, that includes a network transceiver 31. The
eight parking meters 10 communicate, via the network transceiver 31 with the antenna 38 and
the radio transceiver 50 of the local data manager 42. The parking meters 10 can
communicate directly with the local data manager 42, as illustrated by connections 72, or can
communicate indirectly (e.g., using a mesh network) via one of the other parking meters 10,
as illustrated by the connection 74 between parking meters 10-3 and 10-4. As discussed
above, the removable meter units communicate information to the local data manager 42, the
information including tag IDs, removable meter unit IDs, payment collection information
including currency received and credit/debit card information. The removable meter units
can also receive configuration information such as operating parameters from the local data

manager 42 upon installation or when the operating parameters are updated.
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[0079] In the embodiment shown in FIG. 4, the local data manager 42 uses the modem 44
to communicate with the central data manager 52 via the Internet 80. It should be understood
that the "modem" refers to any device that provides a communication interface between the
local data manager and the network. The information communicated to the central data
manager 52 includes tag IDs, removable meter unit IDs, and payment collection information
including currency received and credit/debit card information. The local data manager 42 can
receive configuration information such as operating parameters from the central manger 52

and communicate these to the removable meter units 16.

[0080] Referring to FIG. 5, another example of a local group 60-2 of parking meters 10 that
can be monitored by the parking meter system 40 of FIG. 3 1s shown. The local group 60-2
includes eight parking meters 10, but other numbers of parking meters 10 could be included
1n ine iocal group 60-Z. Each parking meter 10 1s fixedly located at and associated with a
parking spot 70 (only four of the eight parking spots 70 are shown). The parking spots 70 are

parallel parking spots that can be located on a street, for example.

[0081] The parking meters 10 each include a removable meter unit 16, such as the
removable meter unit 16-2 illusirated in FIG. 2B, that includes a network transceiver 31. The
ei1ght parking meters 10 communicate, via the network transceiver 31 with the antenna 38 and
the radio transceiver 50 of the local data manager 42. The parking meters 10 can
communicate directly with the local data manager 42, as illustrated by connections 72, or
indirectly (e.g., using a mesh network) via one of the other parking meters 10, as 1llustrated
by connection 74 between parking meters 10-3 and 10-4. As discussed above, the removable
meter units communicate information to the local data manager 42, the information including
tag IDs, removabie meter unit IDs, payment collection information including currency
recerved and credit/debit card information. The removable meter units 16 can also receive

configuration information such as operating parameters from the local data manager 42 upon

installation or when the operating parameters are updated.

[0082] Referring to FIG. 6, a flowchart of an embodiment of a process 600 for operating
parking meters 10 such as the parking meters 10-1 and 10-2 of FIGS. 1A and/or 1B in the
system 40 of FIG. 3 1s shown. The process 600 includes operations performed by one or
more of the local data manager 42 and the central data manager 52. For the sake of clarity,
the process 600 1s described as being performed by the local data manager 42, but it could

also be performed at least in part by the central data manager 52.
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[0083] The process 600 starts at block 602, where the radio transceiver 50 receives a tag 1D
that 1s associated in a data manager database with a unique physical location (e.g., one of the
parking spots 70) at which a removable meter unit 16 (e.g., the removable meter unit 16-1 or
16-2 of FIG. 1A or 1B, respectively) 1s placed. The tag ID received at block 602 can be
received directly from the removable meter unit 16 that 1s placed at the unique physical
location or, alternatively, can be received from an intermediate removable meter unit 16
and/or an intermediate data manager (e.g., a local data manager 42) and/or the central data

manager 52.

[0084] As discussed above, the tag ID can be received at block 602 when a removable
meter unit 16 1s installed into a location housing 12 that 1s fixedly located and associated with

the unique location.

[0085] After the tag ID 1s received at block 602, processing continues at block 604, where
the control device 46 of the local data manager 42 determines configuration information
associated with the tag ID and the unique physical location. The configuration information
can include a transaction history and/or operating parameters associated with the tag ID and
the unique physical location. The configuration inforination can be stored 1in the memory 48
of the local data manager 42 or in the data store 58 of the central data manager 52. The
configuration information 1s stored cross-referenced with the associated tag IDs, which are
cross-referenced to the unique physical locations. In one embodiment, the stored location
information comprises a hierarchical structure such as, for example, a parking spot number,
on a particular street, in a predetermined zone of a given city. In another embodiment, the
location information comprises GPS location information including latitude and longitude

coordinates.

[0086] Upon determining the associated configuration information, the process 600
continues at block 606, where the control device 46 associates the determined configuration
information with the removable meter unit 16. This association can be accomplished using a
removable meter unit ID that identifies the removable meter unit that 1s located at the unique

location. In one embodiment, the removable meter unit ID 1s received along with the tag

identification at the block 602.

[0087] The transaction information of payment collection history that 1s associated with the
removable meter unit at block 606 can be an existing payment collection history that was

previously associated with another removable meter unit 16. Since the location housing 12
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permanently receives the tag 18, the unique physical location remains associated with the tag
ID and only the removable meter unit ID association changes. Thus, the payment collection

history of the unique location is associated with the new removable meter unit ID and the

payment collection history can be updated.

[0088] In embodiments where the configuration information includes configuration-related
operating parameters (e.g., a parking rate, geographic location, parking rules, amount of
currency in a cash box, and times when parking rates or rules apply), the process 600
continues at block 607 where the radio transceiver 50 automatically transmits information
indicative of the configuration-related operating parameters to the removable meter unit 16.
Such transmission can be initiated upon replacement of the meter unit or at predetermined
times or in response to an event, or by a combination of all. That 1s, block 607 can be
performed when the removabie meier unit 16 is first installed and/or whenever the
configuration-related operating parameters are changed. In this way, the removable meter

unit 16 1s automatically configured.

[0089] Upon associating the removable meter unit ID with the transaction information of
payment collection history at block 606, and in some embodiments transmitting the operating
parameters at the block 607, the process 600 continues at block 608 where the local data
manager 42 monitors the local group 60 to receive, via the radio transceiver 50, a report of a
value of currency received at the removable meter unit 16. The report of the value of
currency at each meter unit 16 received at block 608 also includes the associated tag ID.
Using the tag ID and the cross-reference database information stored in the memory 48, the
control device 46 can determine that the received report of the value of currency received 1s
associated with the unique physical location where the tag 18 and the removable meter unit

16 are located.

[0090] Upon receiving the report of the value of currency received, the process 600
continues operation to block 610, where the control device 46 associates the value of the
received currency with the payment collection history and transaction information associated

with the physical location and the tag ID. The association operation at block 610 can include
incrementing a total value received register to reflect the newly received value and storing the
updated total value. Other information that can be stored can include the date and time ot day
that the payment was received. Such time of day and date information can be used to modity

pricing based on different demand levels measured at different times of day and/or year.
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[0091] The local data manager 610 continues to perform the functions at the blocks 602-
610 until the cash collection box 14 is removed from the parking meter 10. At block 612, the

radio transceiver 50 receives a report indicating the removal of the cash collection box 14
containing currency at the removable meter unit 16. The report received at block 612

indicates the tag ID that is associated with the unique physical location where the cash

collection box 14 was removed.

[0092] Upon receiving the indication that the cash collection box 14 was removed at block
612, the process 600 continues to block 614, where the control device 612 determines, based
on the payment collection history associated with the tag ID and stored in the memory 48,

the amount of currency that should be contained in the cash collection box at the time of
removal. This amount of currency can be used to check collection operations. For example,
the expected amount can be used to determine if the person collecting the currency returns an
amount that is approximately as expected and can therefore assist in preventing or detecting
theft. Additionally, the control device 46 can zero-out or reset the payment collection history

transaction information at the block 614.

(0093] The blocks 602 through 614 of the process 600 continue to be performed by the
various modules of the local data manager 42 as needed. As discussed above, the process
600 can also be performed wholly or in part by the central data manager 52. It should be

noted that one or more of the blocks of the process 600 can be rearranged, combined, or

omitted.

[0094] The systems and methods discussed above involved the use of parking meters
located and associated with specific parking spot locations. It should be noted that the above

methods and systems are applicable to other scenarios where a measurable quantity of

product or an occupied space or an amount of measurable time that a product 1s being
consumed is associated with a meter at a unique physical location. Such scenarios may
include, for example, consumption of a product at a customer station, or consumption of a

resource at a production location, or waiting time at a specific location, and the like.

[0095] Specific details are given in the above description to provide a thorough
understanding of the embodiments. However, it 1s understood that the embodiments may be
practiced without these specific details. For example, circuits may be shown in block

diagrams in order not to obscure the embodiments in unnecessary detail. In other instances,
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well-known circuits, processes, algorithms, structures, and techniques may be shown without

unnecessary detail in order to avoid obscuring the embodiments.

[0096] Implementation of the techniques, blocks, steps and means described above may be
done in various ways. For example, these techniques, blocks, steps and means may be
implemented in hardware, software, or a combination thereof. For a hardware
implementation, the processing units may be implemented within one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable gate
arrays (FPGAs), processors, controllers, micro-controllers, microprocessors, other electronic

units designed to perform the functions described above, and/or a combination thereof.

[0097] Also, it is noted that the embodiments may be described as a process which 1s
depicted as a flowchart, a flow diagram, a data flow diagram, a structure diagram, or a block
diagram. Although a flowchart may describe the operations as a sequential process, many of
the operations can be performed in parallel or concurrently. In addition, the order of the
operations may be re-arranged. A process is terminated when its operations are completed,
but could have additional steps not included in the figure. A process may cotrespond to a
method, a function, a procedure, a subroutine, a subprogram, and the like. When a process
corresponds to a function, its termination corresponds to a return of the function to the calling

function or the main function.

[0098] Furthermore, embodiments may be implemented by hardware, software, scripting
languages, firmware, middleware, microcode, hardware description languages, and/or any
combination thereof. When implemented in software, firmware, middleware, scripting
language, and/or microcode, the program code or code segments to perform the necessary
tasks may be stored in a machine readable medium such as a storage medium. A code
segment or machine-executable instruction may represent a procedure, a function, a
subprogram, a program, a routine, a subroutine, a module, a software package, a script, a
class, or any combination of instructions, data structures, and/or program statements. A code
segment may be coupled to another code segment or a hardware circuit by passing and/or
receiving information, data, arguments, parameters, and/or memory contents. Information,
arguments, parameters, data, and the like may be passed, forwarded, or transmitted via any
suitable means including memory sharing, message passing, token passing, network

transmission, and so forth.
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[0099] For a firmware and/or software implementation, the methodologies may be
implemented with modules (e.g., procedures, functions, and so on) that perform the functions
described herein. Any machine-readable medium tangibly embodying instructions may be
used 1n implementing the methodologies described herein. For example, software codes may
be stored 1n a memory. Memory may be implemented within the processor or external to the
processor. As used herein the term “memory” refers to any type of long term, short term,
volatile, nonvolatile, or other storage medium and is not to be limited to any particular type of

memory or number of memories, or type of media upon which memory is stored.

10100] Moreover, as disclosed herein, the term "storage medium" may represent one or
more memories for storing data, including read only memory (ROM), random access memory
(RAM), magnetic RAM, core memory, magnetic disk storage mediums, optical storage
mediums, tlash memory devices and/or other machine readable mediums for storing

information.

[0101] While the principles of the disclosure have been described above in connection with
specific apparatuses and methods, it is to be clearly understood that this description is made

only by way of example and not as limitation on the scope of the disclosure.
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CLAIMS:

[. A method of operating a meter, the method comprising:

receiving a tag identification associated with a unique physical location at which a
removable meter unit is placed:;

determining configuration information associated with the tag identification and the
physical location; and

assoclating the determined configuration information with the removable meter unit;

wherein the tag identification is received from a tag associated with the physical
location, and wherein the tag is permanently affixed to a location housing that is fixedly
placed at the physical location and the location housing is configured to mate with the

removable meter unit.

2. The method of claim 1, wherein the determined configuration information
comprises a payment collection history related to a prior removable meter unit that was

mated with the location housing at the physical location.

3. The method of claim 1 or 2, wherein associating the determined configuration
information comprises identifying operating parameters associated with the tag
identification and associating the identified operating parameters with the removable meter

unit.

4. The method of any one of claims 1 to 3, further comprising:

receiving a report of a value of currency received at the removable meter unit
associated with the tag identification and the physical location: and

assoclating the value of the received currency with a payment collection history

assoclated with the physical location and the tag identification.

J. The method of claim 4, further comprising:
receiving a report indicating removal of a cash collection box containing currency

received at the removable meter unit, the report further indicating the tag identification: and
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determining, based on the payment collection history associated with the tag
identification, the amount of the currency contained in the cash collection box at the time of

removal.

6. The method of any one of claims 1 to 0, further comprising transmitting

Information indicative of the configuration information to the removable meter unit.

7. The method of claim 6, wherein the transmitted configuration information
comprises operating parameter information indicative of: a parking rate; a geographic
location; parking rules; an amount of currency in a cash box: times when parking rates or

rules apply; or any combination thereof.

8. A meter apparatus comprising:

a removable meter unit that receives a tag identification associated with a unique
physical location comprising a single-space parking location and reports the tag
identification to a data manager that is configured to associate an identifier of the
removable meter unit with the single-space parking location and the tag identification, and
associate operating parameters for the single-space parking location with the removable
meter unit and the tag identification;

wherein the tag identification is received from a tag that is associated with the
single-space parking location, and wherein the tag is permanently affixed to a location
housing that is fixedly placed at the single-space parking location and that is configured to

mate with the removable meter unit:

wherein the removable meter unit, upon being mated with the location housing,
receives the tag identification, and reports the tag identification to the data manager such
that the removable meter unit receives information indicative of the operating parameters

from the data manager in response to reporting the tag identification to the data manager;

wherein the removable meter unit is further configured to identify a value of
currency received at the meter apparatus, and report the value of the received currcncy and
the tag identification to the data manager such that the data manager associates the value of
the received currency with a payment collection history of the single-space parking location

and the tag identification.
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9. The meter apparatus of claim 8, wherein the data manager maintains the
Identifier of the removable meter unit, the reported tag information, unique physical

location, and configuration information in a database external to the meter apparatus,

F0. A meter apparatus comprising:

a tag associated with unique tag identification information and configured to be
permanently attixed to a location housing at a physical location: and

a removable meter unit configured i) to mate with the location housing, ii) to receive
the tag identification from the tag, and iii) to report the tag identification to a data manager,
wherein the data manager is configured i) to associate an identifier of the removable meter
unit with the reported tag identification and unique physical location, and 11) to associate

configuration information for the physical location with the removable meter unit and the

reported tag identification.

I1. The meter apparatus of claim 10, wherein the tag comprises a memory
module configured to store information indicative of a payment collection history, and the
tag 1s further configured to receive information indicative of a payment received at the
removable meter unit and update the information indicative of the payment collection

history to reflect the payment received at the removable meter unit.

12. The meter apparatus of claim 10 or 11, wherein the tag is further

configured to:

receive information indicative of removal of a cash collection box containing
currency received at the removable meter unit: and

In response to receiving the information indicative of the removal of the cash

collection box, store in the memory module information indicating the amount of currency

collected at the removable meter unit based on the stored payment collection history.

13. The meter apparatus of claim 12, wherein the tag is further configured to
reset the payment collection history stored in the memory module in response to receiving

the information indicative of the removal of the cash collection box.
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14. The meter apparatus of any one of claims 10 to 13, wherein the

removable meter unit reports the tag identification to the data manager via a wireless

communication channel.

15. The meter apparatus of any one of claims 10 to 14, wherein the

removable meter unit receives the tag identification wirelessly.

16. The meter apparatus of any one of claims 10 to 15, wherein the
removable meter unit is configured to receive the tag identification and report the tag

Identification to the data manger upon being mated to the location housing.

17. The meter apparatus of any one of claims 10 to 18, wherein the
removable meter unit is further configured to identify a value of currency received at the
meter, and report the value of the received currency and the tag identification to the data
manager such that the data manager associates the value of the received currency with a

payment collection history of the physical location and the tag identification.

8. The meter apparatus of claim 17, wherein the removable meter unit is further
contigured to detect removal of the currency received at the meter, and report an indication
of the removal of the currency and the tag identification to the data manager such that the
data manager determines, based on the associated payment collection history, the amount of

currency removed.

19. The meter apparatus of any one of claims 10 to 18, wherein. subsequent
to the data manager associating configuration information for the physical location with the
removable meter unit and the tag identification, the removable meter unit receives

Information indicative of operating parameters from the data manager.

20, The meter apparatus of claim 19, wherein the received operating parameter
information is indicative of indicative of: a parking rate: a geographic location; parking
rules; an amount of currency in a cash box; times when parking rates or rules apply; or any

combination thereof.
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21. The meter apparatus of any one of claims 10 to 20, wherein the data manager
maintains the identifier of the removable meter unit, the reported tag information. unique
physical location, and configuration information in a database external to the meter

apparatus.

22. A meter apparatus comprising:

a removable meter unit that receives a tag identification associated with a unique
physical location and reports the tag identification to a data manager that is configured to
assoclate an identifier of the removable meter unit with the physical location and the tag
identification, and associate operating parameters for the physical location with the
removable meter unit and the tag identification;

wherein the tag identification is received from a tag associated with the physical
location, and wherein the tag is permanently affixed to a location housing that is fixedly

placed at the physical location and that is configured to mate with the removable meter unit.

23. The meter apparatus of claim 22, wherein the removable meter unit is
configured to, upon being mated with the location housing, receive the tag identification,

and report the tag identification to the data manager.

24, The meter apparatus of claim 22 or 23, wherein subsequent to the
removable unit reporting the tag identification to the data manager, the removable meter

unit receives information indicative of the operating parameters from the data manager.

25. The meter apparatus of claim 244, wherein the received information is
indicative of a parking rate; a geographic location; parking rules; an amount of currcncy in a

cash box; times when parking rates or rules apply; or any combination thereof.

26. The meter apparatus of any one of claims 22 to 25, wherein the
removable meter unit is further configured to identify a value of currency received at the
meter, and report the value of the received currency and the tag identification to the data
manager such that the data manager associates the value of the received currency with a

payment collection history of the physical location and the tag identification.
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27. The meter apparatus of claim 26, wherein the removable meter unit is further
configured to detect removal of the currency received at the meter, and report an indication

of the removal of the currency and the tag identification to the data manager such that the
data manager determines, based on the associated payment collection history, the amount of

currency removed.

28. T'he meter apparatus of any one of claims 22 to 27, wherein the data
manager maintains the identifier of the removable meter unit, the reported tag information,
unique physical location, and configuration information in a database external to the meter

apparatus.

29. A meter apparatus comprising: a housing fixedly placed at a unique physical
location; and a removable meter unit configured to mate with the housing; the housing
configured to receive a tag that stores tag identification information; the removable meter
unit comprising: a wireless transceiver, a memory module, a processor configured to
perform executable instructions, the instructions executable to configure the removablc
meter unit to:

(a) receive the tag identification information from an RFID tag, the tag identification
information is associated with the unique physical location, the RFID tag 1s powered by a
signal transmitted by the wireless transceiver or a battery:;

(b) transmit the tag identification information to a remote data manager, the
transmission made upon detection of a change in proximity between the RFID tag and the

removable meter unit:

(c) receive, from the data manager, information indicative of conf guration
Information comprising one or more operating parameters: and

(d) update the configuration information with the removable meter unit.

30.  The meter apparatus of claim 29, wherein the removable meter unit is further

configured to report configuration information to the remote data manager.

31. The meter apparatus of claim 30, wherein the configuration information

comprises one or more of? a status report and a fault report.
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32. The meter apparatus of any one of claims 309 to 31, wherein the meter
apparatus comprises a single-space parking meter, a dual-space parking meter, or a pay-

station parking meter; and the unique physical location is a vehicle parking space.

33. The meter apparatus of any one of claims 29 to 32, wherein the remote data
manager maintains a database with parking meter information stored according to the tag

identification information of the RFID tag.

34, The meter apparatus of any one of claims 29 to 33, wherein the change in
proximity results from one or more of: installation of the removable meter unit into the
housing, replacement of the removable meter unit, removal of the removable meter unit

from the housing, and accessing a cash collection box within the housing.

33. The meter apparatus of any one of claims 29 to 34, wherein transmission of
the tag identification information and receipt of the information indicative of configuration
information is made via: a cellular telephone network; a wireless LAN; a wired LAN: a
mesh network; a WiFi network; a WiMax network; WPAN; the Internet: or any

combination thercof.

36.  The meter apparatus of any one of claims 29 to 35, wherein the operating
parameters include: a parking rate; a geographic location; parking rules for operation; an
amount of currency in a cash box; times when parking rates or rules apply; or any

combination thereof.

37.  The meter apparatus of any one of claims 29 to 36, wherein the configuration

information further comprises a software update.

38. A vehicle parking control system comprising: a plurality of single-space
parking meters; and a remote data manager maintaining a database with parking meter
Information; each single-space parking meter comprising: a housing fixedly placed at a
unique physical location; and a removable meter unit configured to mate with the housing;
the housing configured to receive a tag that stores tag identification information: the

removable meter unit comprising: a wireless transceiver, a memory module, a processor
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configured to perform executable instructions, the instructions executable to configure the
removable meter unit to:

(a) receive the tag identification information from an RFID tag, the tag identification
information associated with the unique physical location, the RFID tag is powered by a
signal transmitted by the wireless transceiver or a battery;

(b) transmit the tag identification information to a remote data manager, the
transmission made upon detection of a change in proximity between the RFID tag and the
removable meter unit;

(c) receive, from the data manager, information indicative of configuration
Information comprising one or more operating parameters; and

(d) update the configuration information with the removable meter unit.

39. The system of claim 38, wherein the single-space parking meters are
assoclated with one or more local data managers to form one or more local groups, the one

or more local data managers in communication with the remote data manager.

40. The system of claim 38 or 39, wherein the one or more local data managers
communicates with the remote data manager via: a cellular telephone network: a wireless

LAN a wired LAN; a mesh network; the Internet; or any combination thereof.

41. 'The system of any one of claims 38 to 40, wherein the operating parameters
include: a parking rate; a geographic location; parking rules for operation; an amount of

currency in a cash box; times when parking rates or rules apply; or any combination thereof.

42. A meter apparatus comprising:

a tag that stores unique tag identification information and is configured to be
permanently affixed to a location housing at a physical location; and

a removable meter unit configured to mate with the location housing and receive the
tag identitication information from the tag and report the tag identification information and
an identifier of the removable meter unit to a data manager that is configured to determine
contiguration information for the identified removable meter unit based on the physical

location corresponding to the reported tag identification information:
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wherein the meter apparatus comprises a parking meter and the removable meter
unit is configured to receive the configuration information from the data manager and store

the configuration information, including parking rate and operating rules.

43.  The meter apparatus of claim 41, wherein the tag comprises a memory
module configured to store information indicative of a payment collection history, and the
tag is further configured to receive information indicative of a payment received at the
removable meter unit and update the information indicative of the payment collection

history to reflect the payment received at the removable meter unit.

44, I'he meter apparatus of claim 42 or 43, wherein the tag is further configured
to:

receive Information indicative of removal of a cash collection box containing
currency received at the removable meter unit; and

In response to receiving the information indicative of the removal of the cash
collection box, store in the memory module information indicating the amount of currency

collected at the removable meter unit based on the stored payment collection history.

45, The meter apparatus of any one of claims 41 to 44, wherein the tag is further
configured to reset the payment collection history stored in the memory module in response

to recerving the information indicative of the removal of the cash collection box.

46. The meter apparatus of any one of claims 41 to 45, wherein the removable

meter unit is further configured to identify a value of currency received at the meter,
and report the value of the received currency and the tag identification to the data manager
such that the data manager associates the value of the received currency with a payment

collection history of the physical location and the tag identification.

47.  The meter apparatus of claim 46, wherein the removable meter unit is further
configured to detect removal of the currency received at the meter, and report an indication
of the removal of the currency and the tag identification to the data manager such that the

data manager determines, based on the associated payment collection history, the amount of
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the currency removed.

48. T'he meter apparatus ot any one of claims 42 to 47, wherein, subsequent
to the data manager associating configuration information for the physical location with the
removable meter unit and the tag identification, the removable meter unit receives

information indicative of operating parameters from the data manager.

49.  The meter apparatus of claim 48, wherein the received operating parameter
information is indicative of: a parking rate, a geographic location, parking rules, an amount
of currency in a cash box; and times when parking rates or rules apply; or any combination

thereof.

50. The meter apparatus of any one of claims 42 to 49, wherein the removable
meter unit reports the tag identification to the data manager via a wireless communication

channel.

31.  The meter apparatus of any one of claims 42 to 50, wherein the removable

meter unit receives the tag identification wirelessly.

52. The meter apparatus of any one of claims 42 to 51, wherein the removable
meter unit is configured to receive the tag identification and report the tag identification to

the data manager upon being mated to the location housing.

53. The meter apparatus of any one of claims 42 to 52, wherein the data manager
maintains the identifier of the removable meter unit, the reported tag information, unique

physical location, and configuration information in a database external to the meter

apparatus.

54.  The meter apparatus of any one of claims 42 to 53, wherein the removable
meter unit is further configured to store transaction information into the tag for reporting to
the data manager, the transaction information comprising payment collection history

generated by the removable meter unit during operation.
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55. The meter apparatus of any one of claims 42 to 53, wherein the removable

meter unit 1s further configured to report the tag identification information and identifier to

the data manager in response to mating with the location housing.
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