
REM Parking System BACKGROUND OF THE INVENTION  FIELD OF
THE INVENTION [0001] This invention relates to the management of
vehicle parking systems and  in particular to such systems using remote
management techniques for enhancing  management efficiency and to
provide solutions to the parking system that could not  otherwise be
managed by (1) sensing, collecting, recording and displaying data
regarding  all aspects of the environment pertaining to the parking system,
(2) analyzing the data  collected to create actionable outputs responsive to
the needs of the public and the  management of the parking system; (3)
communicating with the various parking system  components; and (4)
receiving feedback to perform requested operations for the parking
system. RELATED ART PARKING SYSTEMS [0002] Although many of
the components their respective functions, such as  electronic parking
meters, collector nodes, nodes, gateways cellular modems, web  portals,
the internet, wireless communication, computer processing unit (CPU)
associated  with vehicle parking systems are known , there does not exist
interactive system which,  in near real time, monitors existing parking
meters as to all facets of their existence and  operation (including
maintenance and length of stay) and transmits, analyzes, displays  and
makes available for all users the information so obtained and produced.
Parking Management [0003] The management of an entity's available
parking is a challenge to those  tasked with administration of that entity.
Parking is a resource that has both a diverse  user group and a high level
of economic and environmental impact. The available supply  of parking is
often much smaller than the demand for it, but is also continually
changing.  This results in shortages that need to be fairly distributed. Price
fluctuations to meet  changes in demand are also impossible to institute
because of lack of timely knowledge  as to the changes. [0004] Price is
not the only means by which people have tried to manage parking.  They
have also sought to ration parking through the use of time limits for use of
the  parking spaces. However, the dispersed nature of parking spaces
makes monitoring of  the spaces by traditional methods ineffective. [0005]
Tools exist currently to aide in the management of parking resources. The
deployment of parking meters greatly enhances the ability to collect
monies and monitor  the use of parking spaces. However, these meters
also create a further management issue  as these pieces of equipment
require regular preventative maintenance as well as  occasional repair.
Such actions must be performed by skilled personnel. This places an
additional burden on the administrative body to monitor not only the
spaces, but the  dispersed equipment, parts and personnel and to
determine when a particular meter is out  of order. [0006] All of this
monitoring and management is the challenge of parking  administrators. It
generally requires all or almost all of the manager's time simply to  1 



keep the operation running leaving little time to devote to actual balancing
of use and  availability of parking spaces to the general public. In this
regard, the current approaches  to parking management fail to perform the
function they were designed to achieve.  Parking Space as an Asset
[0007] Due to a limited supply.of space and a high degree of demand for
parking,  parking spaces have been delineated for the purpose of
distributing the asset fairly. In  addition to partition of the assets,
time-sharing or rationing occurs in towns where time  limits are imposed
for the use of the asset. This meant the need to establish and enforce  the
rules and the commitment of human resources to the management of the
asset and its  use. This represented a new asset of the community. [0008]
The introduction of the parking meter allowed for time-sharing of parking
spaces to be timed automatically and increased the efficiency of the
human resources  committed to parking management. It also allowed for
the collection of parking fees  without requiring the continuous presence of
a fee collector. While this new asset  improved efficiency in the
management of a limited resource, it has significant collateral
requirements and effects. These include the need to repair meters, to
enforce parking  regulations and to collect revenues. _ To maximize the
efficiency of the parking plant from  all points of view, one must also be
able to analyze the public's use of the space  (including identification of
available space, average time of occupancy) identify meters in  need of
repair, coin boxes in need of collection, meters out of service and parking
spaces  occupied in violation of regulations. All of this information, ideally,
should be available  to parking management and to all who use the plant
for whatever purpose (e.g. customer  or maintenance personnel) in near
real time. To date, no system has been developed  which does this. While
technology (a timer and coin discriminator) allows the system of
dispersed assets to operate in an understandable way for all of its users
and also allows  for more effective management of a limited resource, it
also requires that inoperable  meters be repaired and that monies be
collected. The additional personnel requirements  to address these needs
often require a layer of management personnel to support their
operations. Diverse User Groups [0009] The users of the information able
to be developed as to parking spaces and  the particular pieces of
information of use of them are extraordinarily diverse. They  include the
public-the people wishing to make use of the space who want to know
availability, location, proximity and terms of what is, in economic reality, a
short term  lease including permitted length of stay and changes; the
business community who want  to know patterns of usage from the point
of view of maximizing turnover of prospective  customer base; the
enforcement personnel-the people charged with enforcing the  regulation
adopted as to the space; the maintenance personnel-tasked with ensuring
the  operability of the physical assets; the collection crews-responsible for
actually collecting  the revenues from the parking plant on a sche4ule
which ensures no revenues are lost  from collection bins being filled to
capacity; management-charged with ultimate  responsibility for all of the
foregoing as well as maximization of revenues consistent with  addressing
the underlying concern of the public to best allocate a limited resource for
the  best good of the group. 



2 [0010 Not only are the demands of these various groups best served if
they have  up-to-the-minute information as to the parking plant, there are
other uses they and others  may make of such information which are not
directly parking related, e.g. better  information as to collection cycles may
permit more efficient money management by a  municipal treasurer;
knowledge of meters out of order may result in more effective  supply
chain management of inventory. Summary of Invention  Remote Asset
Management [0011] Parking spaces are not a standard resource. They
are numerous and  dispersed geographically. This fact makes them more
difficult to manage. The  difficulties presented by the nature of such assets
require the use of emerging  technologies to reduce inefficiencies and
provide the proper distribution of the asset to  stakeholders. [0012] A field
of management science-Remote Asset Management-is devoted to  the
solution of such problems. This refers to the use of intelligent devices that
can  perform four basic functions: 1. Sense, collect, record and display
data regarding the current environment relevant  to the management of an
asset; 2. Analyze the data collected and create actionable outputs
responsive to the needs  of users; 3. Communicate with other necessary
system elements; and  4. Receive feedback and perform requested
operations [0013] Applying this concept to the parking space asset and
then involving  available technologies to enable the highest degree of
efficiency in management of that  asset provides a solution to problems
that could not otherwise be managed.  Supporting Assets [0014 In order
to provide the needed management of the parking space asset, a  number
of supporting assets are needed to achieve the intelligence and
communications  Remote Asset Management requires. These
components are then also further assets to  manage remotely and need to
be built and/or integrated on the same concepts of Remote  Asset
Management. This includes the personnel deployed to perform specific
enforcement and maintenance tasks. [0015] A patented vehicle detection
system, namely U.S. Patent No.: 7,014,355,  issued 21 March 2006,
entitled: Electronic Parking Meter System and owned by the same
assignee as the present invention, together with a proprietary system for
which patent  application, namely U.S. Patent Application Serial No.
11/179,799, entitled: Smart Meter  Patent System , published as
US-2007-0016539-A1 on 18 January 2007 and owned by  the same entity
as the assignee of the present application identifies all information as to a
parking space including when a vehicle enters or leaves a parking space,
how long the  vehicle has been in such space, whether the parking meter
associated with the space is in  3 good operating order, whether the
requested charge for occupancy of the space has been  paid, whether the
vehicle is in compliance with any other regulations as to the space,  



whether a violation has occurred or is about to occur, and status of usage
of the collection  mechanism. This information is collected, stored and
then transmitted, to a central  command and control interface which,
making use of proprietary software, collates,  analyzes and transmits
reports to a display, in near real time, which permits the end user  of the
data to access and make use of the data or any part of it in whatever
fashion,  including wireless communications devices, handheld computer
computers, cell phones,  electronic signage or other response, best fits his
needs or wishes. In brief, this system  not only monitors and reports on
the status of the parking plant but permits one to control  its uses and to
access the information so displayed and use it either in response to its
initial presentation or for other uses including transmission to third parties.
All parties  involved in parking, from whatever point of view, will be able to
monitor the status of all  parking spaces in near real time to make use of
the space and the information developed  on an interactive basis in
accordance with their own needs, requirements or wishes.  [0016] These
uses include the elimination of data entry for ticket writing,  identification of
empty spaces, storage of detailed transactional data of occupants
including arrival, departure, time of occupancy and payment events which
permit one to  use the collected transactional data to determine the
incidence of violation occurrence  (including type of violation, time of
occurrence, status of violation (citable or transpired)  and length of
violation), log of maintenance events and transmission of maintenance
events to management, permitting the creation of work orders to respond
to maintenance  evens and requirements, the distribution of electronic
work orders automatically and the  maintenance of crew inquiries and
supervisor grouping and development with real-time  updates from the
field as to maintenance work performed, real-time updates as to
equipment out of service, the distribution of electronic enforcement orders
(automatic as  well as the result of enforcement officer inquiry), use of
collected transactional data to  eliminate data entry for ticket writing,
real-time updates from the field as to cited  violations, use of license plate
recognition systems and real-time updates of cited  violations, real-time
matching of violation, citation and maintenance records for  adjudication of
parking tickets, use of GPS for workforce location to enhance deployment
and make better use of their services, use of work order/citation updates
to locate and  employ personnel, use of telemetric assets to locate and
deploy personnel, personnel  performance measurements as to number of
orders addressed and response time as to  orders for repair, electronic
updates to permit programming, wirelessly, of detector  settings and logic,
wireless settings and logic and meter settings and logic as to hours and
days of operation, rate per hour, rate structure and adjustments of rate
both in real time  progression and from time to time, acceptable forms of
payment, public interface for  parking availability including trip planning
(available parking near destinations),  available parking near current
location, information regarding parking locations including  policy and time
limits and payment options , use of historical data to permit management
to develop models for routing for enforcement, collection and
maintenance, as well as use  of historical data to model policy change
effects and changes in rate, detailed summaries  of individual spaces as
to occupancy, duration, violations and revenues and detailed  information
on the specific parking event for which a citation was issued and use of
GPS  as appropriate in connection with all of the foregoing. 



4 BRIEF DESCRIPTION OF THE DRAWINGS [0017] The above objects
features and advantages of the invention are readily  apparent from a
consideration of the following description of the best mode of carrying  out
the invention when taken in conjunction with the following drawings
representing the  bet mode of carrying out the invention, wherein: [0018]
Figure 1 is a diagram of a preferred embodiment of a parking system
incorporating battery powered client radios installed in parking meters and
providing data  communication between the parking meters and various
peripheral components  associated with the parking system; [0019] Figure
2 is a diagram of an integrated communications module housed in a
parking meter enclosure for each of the parking meters of Figure 1; [0020]
Figure 3 illustrates an array of collector nodes in an urban setting n
accordance with the parking system shown in Figure 1 [0021] Figure 4 is a
diagram of the Command and Control Interface (CCI)  showing its
communication interconnection with the major components of a typical
vehicle parking system; in an another alternate embodiment of the
invention; [0022] Figure 5 shows how an event or used request is
processed using the  Central Command and Control Logic Center
(CCCLC) and its connection with various  remote assets and DBs via a
communications interface; [0022] Figure 6 illustrates how two remote
assets communicate directly as  opposed directing communication
through the CCI; [0023] Figure 7 shows the transmission of data from the
Space Monitoring and  Metering Systems back to the Command and
Control Interface; [0024] Figure 8 illustrates the basic process used by the
Command and Control  Interface to process incoming requests and status
updates; [0025] Figure 9 illustrates communication between various
components of the  parking system to produce a citation for a parking
violation detecting by the parking  system; [0026] Figure 10 illustrates
communication between various components of the  parking system to
provide a work order upon detection of a malfunction in the parking
system; [0027] Figuresl1 12 illustrate the basic format of a geopgraphical
information  system user interface. Detailed Description of the Invention
[0028] The current mvention consists of both li r~t~gra{Nt 42 $e qr all of
ze  n an tm~nf viit]b~s~etl r "ileetbd~oes  rnanagp a~r1~Xfih{Iserszaail d
sub  eb one antegrpf2raragsiil~  [0029] In one embodiment of the
invention, implementation of the parking  system uses battery-powered
client radios (radios installed by the management of the  5 parking
system) installed in parking meters that then communicate with Nodes
(also  



referred to as Collectors). The nodes form into a network that provides the
communications backbone for data that is communicated from the Parking
Meter Client  Radios. [0030] The parking system illustrated in Fig. I shows
parking meters (1-1)  embedded with battery-powered client radios. Data
to and from the parking meters (1-1)  is communicated by a wireless link
(1-3) to a collector node (1-2). The collector node (1- 2) communicates
wirelessly (1-3a) with other collector nodes (1-4) to move data to and
from a gateway (1-5). The gateway (1-5) is connected to the internet by a
cellular  modem, direct connection or other means and moves data to a
storage device and web  portal (1-6). The storage device and web portal
(1-6) then creates reports for use by a  parking manager (1-8),
communicates to parking enforcement (1-7), communicates with  the
public (1-9) about the availability of parking spaces by cell phone, PDA, or
on-street  signage (1-li) or to maintenance teams (1-10) via, for example
the internet (1-12) and  communication links. [0031] One component of
the parking system shown in Fig. 1 is the wireless  client node located in
the parking meter shown in Fig. 2. Parking meter (2-1) is a device  which
displays time, takes money in various forms, and indicates violation
condition in  the various parking spaces (not shown) of the parking
system. Modern parking meters are  electronic and record and store data
relating to the transaction record and the ability to  receive instructions
about new hours of operation and parking rates and terms. An  Integrated
Communications Module (ICM) (2-8) includes a Meter Data Buss (MDB)
(2- 3), CPU and Memory (CPU & M) (2-2), Transceiver (2-1), Antenna
(2-7) and power  supply (2-4) placed in communication with a Vehicle
Presence Detector (VPD) (2-6) and  the Parking Meter (2-5). ICM (2-8) is
located in a common housing with the Parking  Meter (2-5) and VPD 2-6.
[0032] The MDB (2-3) permits communications between the principle
components of the system and permits communications between the
remaining systems  shown in Fig.2 if any one component fails. The CPU &
M (2-2) communicates internally  with the transceiver (2-1) and MDB (2-3),
and by extension with the VPS (2-6) and the  Parking Meter (2-5) as
shown in Fig. 2. The Transceiver (2-1) is in communication with  the CPU
& M (2-2) and Antenna (2-7) which, in turn is in communication with the
Collector Nodes (1-2) (Fig. l).The ICM (2-8) receives data from and sends
data to the  Parking Meter (2-5), the VPS (2-6) and a Collector (1-2) or a
plurality of Collectors (1- 2) (Fig. 1). [0033] Fig. 3 illustrates an Array of
Collector Nodes in a typical urban setting.  Collectors (1-2) provide the
communications backbone of the system. Collector Nodes  (1-2) are in
communications with other Collector Nodes (1-2) as shown in Fig. 3. A
Gateway (1-5) or multiple Gateways, and Parking Meters (1-1), or a
plurality of Parking  Meters 1-1. Other Parking Meters (1-1) in turn may be
in communications with a  plurality of Collector Nodes (1-2). [0034]
Collector Nodes (1-2) are typically located on street lights, traffic signals
or other structures located approximately 3-10 meters above street level
to facilitate  communications. 6 



[0035] Gateways as used herein link the Telemetry system to the outside
world  and in the present invention the Gateway is a Computer a
Transceiver, and a means of  communicating with either the internet or a
program that provides monitoring and control  of the parking plant.
Components  [36] Another embodiment of the invention includes Otetcad
core  colaaputlg System Se rF 1 t a t9i oprsr nd asr sGf11It4ol Cet d 331
e2' 8t ;  adz a' 53ar ttg~ $ .S ~ z * atI* 3 is s ~mg and  ^ ~01_3s C "'Cfl
`S3a' ~:4r'1 M`172r1'5i 77' 5R1fl3 t 'S7 .. 7'f t /e ttl i sdual ' T~1.penents 1
q S rr"abg nuse of tthe t ata, ra ltcte4 ~o,~ ~ at t vtSe.e ete t rs a4 i' nn d
tb sued  aysteiri With respect to Fig. 4, The Space Monitoring and
Metering System (SPMMS)  (4-1} is connected via any communication
network available to the Command and  Control Interface (CCI) (4-2}.
When events occur that represent a change in the status for  the space
being monitored, or the equipment in place to do so, a communications
session .  is opened with the CCI (4-2). During this communications
session any data related to the  change in status is transmitted to the CCI
(4-2). This data includes the type of change,  the space or assist involves,
the date and time of the change, details particular to that  status change
(type of violation, failure, etc.). Also during this communications session
any additional data stored in the form of transactions is sent to the CCI
(4-2) for use in  historical analysis of the data. These data include the
individual events needed by the data  analysis engine to generate
statistics for historical reporting. In the case of either a  violation ; ate or a
maintenance alert, the CCI (4-2) sends a message to the appropriate
Enforcement Personnel (4-3) or Maintenance Personnel (4-5). [0037]
Upon arriving at the space in question, the worker can communicate
directly with the (SMMS) (4-1) using wired, wireless or optical
communications . This  communication will identify the space in question
directly to the work order or violation  alert the worker is on site to
address. Once identified, the electronic work order or  citation can be
populated wit appropriate information and time-stamped as to the
worker's response to the alert. Parking Staff Supervisors (4-7) can also
access the CCI 4- 2 via web portal. Through this portal The supervisor can
manually assign open work  orders and alerts, check on the current or last
known location of available personnel,  generate reports on open orders
or alerts and examine historical performance reports.  Parking Policy
Makers (4-8)can access the web portal to obtain historical reports on
space usage or to model policy changes. The CCI (4-2) generates reports
from data  collected by the SMMS 4-1) and analyzed by the Data Analysis
Engine (not Shown)  within the CCI (4-2). Changes to policy can then be
deployed by either the policy  makers or parking management staff by
instructing the CCI (4-2) to issue programming  updates to the SMMS
(4-1). These are transmitted to the spaces and all related signage  The
Controlling Entities Accounting Personnel (4-9) access the CCI (through
the web  portal to obtain reports on monies collected from the meters.
Adjudication Personnel (4- 10) use the web portal to access specialized
reports combining the violations, citations  and maintenance records
stored in the CCI 4r2) to determine the validity of citations  issued to
motorists. Traffic Control Personnel (4-11) use the web portal access to  



determine links between parking availability and traffic congestion and
Emergency,  Services (4-12) to access the same portal to assist in the
clearing of vehicles from no  7 parking areas from a centralized dispatch
center. The Parking public (4-13) can use either  the web portal or a
connected intermediary service to get information regarding available
parking spaces or to make payment for such spaces. Alternative Payment
Clearing  Houses (4-14) receive exported data directly from the CCI (4-2)
to process credit, debit  or smart card payments. Citation Collection
Agencies (4-15) access web portal and/or  receive exported data directly
from the CCI for processing past-due citations. Towing  Contractors (4-16)
receive alerts from the CCI (4-2) regarding vehicles due to be  impounded
and their current location as enforcement officers submit electronic citation
information or from Emergency Services (4-y7). i t [0038] Figure 5
illustrates how an event or user request is processed. The request  is
generated by either the sensing of a parking asset status change or a user
making a  specific request. The Event Initiator Asset/User (5-1) sends a
message to the CCI (4-2) .  The request is interpreted by the
Communications Interface (5-2) and processed by the  Central Command
and Control Logic Center (CCCLC) (5-3). The CCCLC (5-3) is
programmed to perform predefined actions for each request made. In so
doing, the  CCCLC (5-3) may query one or more Remote Assets (5-4, 5-5,
5-6) as well as one or  more Databases (DB-l, DB-2, DB-3) to obtain
additional information. The CCCLC's)  (5-3) programming may. also send
instructions to one or more Remote Assets (5-4, 5-5,  5-6) as a result of
the request. All requests made by the CCCLC (5-3) for action or  further
data are passed through the Cl (5-2) to interpret the request or command
into a  protocol understood by the intended asset or database. Once all
necessary information is  compiled it is sent to the CI (5-2)to return a
resulting confirmation or report to the  initiating asset or user via the Event
Initiator Asset/ Tser (5-1). [0039] Figure 6 illustrates how two remote
assets communicate directly as  opposed to directing communications
through the CCI (4-2). The CI (6-1) interprets the  communications for
transmission over the proper connection and protocol (6-2) for the
receiving device(6-3) This message is received and interpreted by the
receiving device's  Communication Interface ( 6-4) and passed to its Logic
Center and Short-Term Storage  (LCSTS) (6-5). The receiving device
acknowledges the receipt of the message to the  initiating device and both
devices record the fact of the transmission in temporary  storage. These
details are eventually sent'back to the CCI (4-2) for permanent storage in
the centralized communications logs. [0040] U.S. Patent application
11/179,779, filed 13 July 2005 and still pending,  discloses a vehicle
detection system identifying information with respect to individual  parking
spaces including when a vehicle enters or leaves a parking space, how
long the  vehicle has been in such space, whether the parking meter
associated with the space is in  good operating order, whether the
requested charge for occupancy of the space has been  paid, whether the
vehicle is in compliance with any other regulations as to the space,
whether a violation has occurred or is about to occur and the status of
usage of the  collection mechanism. [0041] The present invention collects,
stores and transmits the above data to a  



central command and control interface [(CCCI) in Fig. 7] , which uses
proprietary  software, collates, analyzes and transmits reports to a display,
in near real time, thereby  permitting the end user of the data to access
and make use of the data or any part of it in  whatever mode, of
communication including wireless communication devices, handheld  8
computer, cell phones electronic signage or other modes of expression
that best suit the  needs or desires of the end user. [0042] Fig.7, shows
the transmission of data from the space SMMS (7-2) back to  the CCI
(7-1). The monitoring and Metering Systems transmit data to Collector
Nodes  (7-3) dispersed throughout the area in which meters are deployed.
The Collector Nodes  (7-3) form a mesh network to transmit data to one or
more centralized Gateway devices  (7-4). These Gateway devices (7-4)
are connected to the Internet (7-8) and are able to  transmit data over the
internet to a specific address. A Router/Firewall device (7-5)  receives
data delivered to that address and prevents unwanted access to the CCI
(7-1). As  each SMMS (7-2) is identified with an address of its own,
messages can be sent along the  reverse path from the CCI (7-1) as well,
Command and Control Interface [0043] The Command and Control
Interface (CCI) (7-1) is computerized dataflow  system. Functionally, it
consists of a logic core ((7-6) and a communications interface  layer (7-7)
Logic Core [0044] The logic core (7-6) of the CCI (7-1) is a p o xai abl sef
r% l to b  ap,la toparcki<evetits and requee`t 3cervs,of~catz9?,p Then.
The t s are %at pre, s i ar1 all e r `na The rules will dictate how  the event
or request will be handled. The first step of the rules will be to parse the
data  stream being received into applicable data elements for forwarding
to the appropriate  databases or management systems. The rules will
define for each data stream markers  upon which the received data
stream is to be parsed. The rules will also dictate which  system is to
receive those parsed 'elements and if returned data is expected. Each
data  stream will then be passed to the specific database or management
system and confirm  receipt of the full data stream. The communications
with each element will be logged in  a separate database for historical
tracking and internal diagnostic reports. If the rules  dictate that a
response from the defined supporting system is expected, the CCI (7-1)
will  wait for that returned data stream and store it locally. Once each
parsed data stream is  processed, any returned data streams are
compiled and passed on to the communications  interface layer 30 for
delivery to the requesting user or remote electronic parking asset.
Communications Interface Layer [0045] The communications interface
layer (CIL) (7-7) s a jfi@ faoeted she11  t tan be tmn ote R a ult le.p b?$
its ar u1 e_.p otpeo The  interface interface Layer (7-7) includes a
presentation engine which generates interactive  documents for display in
web browsers when applicable. It also allows for the simple  exchange of
data streams to remote devices by way of cellular, satellite or other long
range wireless connections. The communications interface layer (7-7)
uses to ltmg lab3es  to track E?r tli tl neansx"atttd pro d s, to s ien oath t
atlbg , stag device;  



Data Transmission [0046] The primary operation of the system is to
transport data from one location  to another where it can be acted upon by
the receiving device or user. Data is transmitted  9 using a predefined
packet structure. This structure includes information identifying the
origination point of the message, a packet number, status data for the
device and payload  data. The origination id is used to identify for the CCI
(7-1) what device sent the  message. The packet number is used to
re-compile data packets if multiple packets are  needed to convey all the
necessary data in the proper order. This is necessary in case
communications latencies cause the packets to be received out of order.
The device  status data consists of several key pieces of information used
by the CCI (7-1) to monitor  the operating status of the reporting device.
The payload portion of the packet is the  detailed data being sent to the
CCI (7-1) for processing. [0047] To transfer data, the communications
interface CCI (7-1) receives the data  to be transmitted and the device
address to which it is to be delivered. Based on defined  routing tables,
the means of communication and protocols are determined and the
payload data formatted for delivery. The delivery of information may be
addressed to  one individual device or a group of devices. Once received,
the packets are re-ordered as  necessary and interpreted by the logic of
the receiving device(s). The payload of the data  packet will tell the
receiving device what action to take and which parameters to apply.  User
Interface [0048] In order for human users to interact with the system, the
CCI (7-1)  includes capabilities to produce interactive web page
documents that can be accessed by  users over any internet connection.
The invention includes several different types of  interfaces. [0049] Figure
8 illustrates the basic process by which the CCI (7-1) processes  incoming
requests and status updates. The event is received by Receive
Event/Request  (8-1) to start the process. The CIL in the Parse
Event/Request (8-2) parses the data  stream to single-out the various data
items included in the streams. The CCI (7-1) then  enters a processing
loop (8-3) until each of the various data items have been processed.
Each data item is formatted and sent to the database management
system ( 8-5) defined in  the Logic Core's programmina~and
acknowledgement is then received from the data base  or system. If the
Logic Core's programming indicates that data is to be received from the
database or management system (8;7),J'he CCI interface awaits that
returned data (8- 7).Once all of the data items have been processed, the
programming of the logic core  dictates a means by which any returned
data is to be compiled (8-8) and the resulting  compilation of data is
passed to the Communications Interface Layer for delivery to all of  the
pertinent assets and users (8-9). [0050] Figure 9 illustrates the processing
of a violations event. The event is  reported by the SMMS (4-1) and
passed through the telemetry (9-1) back to the CCI (7- 1). The Logic Core
(7-6) process the data received and creates a Citation Detail (9-2)  This
data is then transmitted via a wireless communications network (9-3) to an
enforcement officer's handheld computer (9-4) where a citation (9-5)
is'written once the  officer reaches the space in question. 



[0051} Figure 10 illustrates the processing of a parking asset malfunction
(10-1).  The malfunction is reported by the SMMS (4-1) and passed
through the telemetry (10-2)  back to the Command and Control Interface.
The Logic Core processes the data received  and creates an electronic
Work Order (10-3). This is then transmitted via a wireless  10
communications network (10-4) to a maintenance worker's handheld
computer . The  worker then performs the repair and completes the
electronic Work Order(10-5). In  completing the Work Order, the worker
lists any parts used and places a time stamp on  the repair made. This
information can then be transmitted back to the CCI aph'iut 3r n hifomia
flxi, '3  G40 Mfi :'A- [005 x g~ i s~~f sus t ' ba c for a ogra, 3iq i i ar ty n r r
~aTk systemr~az ~~ r en Views andtermv xg ?  sho s as ux focused
on~~e r us ~> ele + controls (i l I) a o e user ~ a s a , ix~ refr ~ a ~.ri ~ y (~
+ x y to lter #lx 3according to tatuses ~3case,r aekv rs ];wrcd to 'how  a r
x;7a a#  'r p e r r ow xnpcxapx~dpes "aeseeb3 irrasi tap Thep. 0053
Figure 2 s"ho s the'sam view as` i re 11,E how z an Fi e 12 a user  ~ss
has 1 c ed node the oli ~ xxs Flap" ~ all ox dov/ (10..;1 ope s #o  rovide t ~
tat9s i aeee by enhe Ab e apia 54] k s s a hi E xtI aril , Sxut ahe fxl r has,
been  ex aride l t shca 'bpt uuz p 5e s au ct e th f tpzz d, rs~efkr aaolatiiira
M5  , 11 55 e ail alto x~~= wr r ya~r a a p ~ i he s d t ie  ~x# a nnY g her
t~ is a xev~ h ~ 3r es fs u gs p a rt~ace ssc ie use as e a ~gro xs based
on e ei forcement  o~1xi ~f kt t h a s e ectpfl p r es d to la e col edlin : 14-.
3) or o e"ot al e as. ~YI{l b ` , J lesg grotxpxxx s axx e % beus d ,,W. Ri-
fun re xorts, e changes #o policy, or o#Ixeza ice rna xag kb ,paces  1 s
onus Er hzc sel an o rzeters  Users can efmc di feren t est' of get rapines
Such types can be either political  teoxu cil ~#t or fi ctior {era rcetnert
zones As x ~llxe groupings xxi xgure 14,  ese'`se c1ions 15-1') man *he i d
fp . enera reports ha ige, pohc). ar arrange the  spaces i tha- erQ ' phy_. 0
7]  ;; type are initiated with a user selecting one or more spaces using a
mouse  or by selecting the spaces from a list in the Parking Public (4-27).
Once selected, the user  can initiate predefined actions using menus
accessed through a menu bar on the top of the  interface screen or by
contextual menus available through a defined combination of  mouse
clicks. A series of parameters can then be entered by the user to define
the  specifics of the request. The entire request is then passed on to the
logic center of the  CCI (4-2) where predefined rules dictate what data
elements are to be collected, how they  



are to be collated and to which device(s) communications should be
passed. e, y tfii s ~'~r sk 1 *. ' sa [0058] Similarly, t17 xt orsse
?papxmages art. hsed t z1pay currrit  Status tonaan This information is
updated either by manual request of the user to  refresh the display or by
automatic refreshing of the display. In either case, CCI (4-2)  retrieves
information regarding the current location and status of remote assets and
personnel from a database containing the current information and updates
the display  image to reflect any changes. Textual Reporting 11 [0059]
Often, the information required by users (peripheral components (4-21-30)
is statistical in nature. To address these requests, the invention will
include to ztt s Teens s cn <mg  il '~npK "I resorts which will be available
to users Reports are tlri en date rail es selection o 3spaces "byx group
5ror i diudaa s sties and  information to'7b incl ed, eg how' man tte , ant
are #op rat ve at parts ]ai  time and sub secuons a slal~a t'o ae,ccsom
area too ter Reporting will take the  tt form of utitten r arts es_ or charts
as_ co e tt~ ra S opr a e or stair tics  requested by the user'. Graphical
Reporting [0060] In addition to the textual reports, graphs o err s re es
Cations -0f  i nds, t,compatlso is .and  statistics that pr~sx uic rindai stazi
uag 9"K,11 1, A # reakflowns o iii lat s air ics [0061] Like the textual
reports, gr p a epdY nli e` re5ez~tedas directed by  29; ch con , date ages
grz ps3a t i ida l rspace to ae.sncluded  a user input screen anu he
statistics to be , ra e Users also select the graph type to be used from a
list of S P available graph types eni]~e;e tdts~ata compare a#itiCS b) O\
erlaiiiig  'one statistic against other 'T3ae graph se1ectian -inieitfsat e pro
d'es the option for `t]ae  x er to spegx y. se t31 ' ie,to be e e tetl sep a e
motes, This is useful when  comparing statistics with differing units of
measure, such as comparing revenue in dollars  against compliance
levels measured in percentages. Ctrotu :.Signag~,f llll62[ The system
inJndes el ctronic 3isplays forrerriote units suck s the space  ionitoring and
meteiaaig equIpsnent~ uc.h siisplays (for example. the s lays shown in  gs
l l I) inch z street signs gnu Z I ills ays connected to tlsea actual neterixig
equipment ~o coiumCSte ~ua~ent ~ ~sd~dso3texes 'te 3hc~zp~"l~ng p
electr(c)nic'tiatuie meows s clt sigriag ' o be a dated=tin ie lec sn es in
rates horirs,of  operation and so oii w thout aleei o dep1o a so kfosce o
lace or totlify sig i  



,~ "PH inputs chslgnage, `ctuIaJc it e g s can nptbp made , such pol cips..;
Supporting Databases and Management Systems [0063] In order to
render detailed and flexible reports in all of the necessary  formats, a
number of interconnected systems and databases are required. The CCI
20  coordinates the inputs of these individual data sources to create the
individual  presentations in any one or more of the periperhal components
21-30 shown I Fig. 4.  Data Analysis Engine [0064} The data analysis
engine is used to process raw data received from meters  and user inputs.
[0065] For fil e srocesiisg of z ter data "a s sternrb e the Smart Tvle r S3
stern as  desarabed' m L p ten pplraatax ri Se o l  7 9 ecl d j ' 210a end
pre1dmg is -incorp rated ere ce the riee l scrip"tlon of the t5rra Cgs ad me
De escrip p a i w t 3p do This system must be expanded to allow  for
maximum flexibility in system management. The outputs of this processing
are then  12 stored in an associated database in the CCI (4-2). For later
retrieval and compilation into  the aggregated statistics required for user
requested reports. [0066] The system of the invention also allows for
modeling of changes in  policies affecting the operation of the parking
system as formulated by the Parking Staff  Supervisors (4-21) and Parking
Policy Makers (4-22 Wrnsora data, t1e- 50 5 s sty ~ to e Satz a s ez ? a
e~~a VIE', c3~a~ gds gy  15 3iCea tSr zv bu?ed', The user can simply
specify which statistics to manually  alter and which statistics to calculate
and the system can use the historical data to  estimate the results. These
results are based on actual data for target geography and  allow a user to
make a variety of assumptions such as the assumption that compliance
levels would decrease by a certain percentage if rates were raised.
Current Status Database C11a6 ] ' e urrent starts datali e u s tataas ctri g
set orbs o t ach asset 11 Om -1, ul At;~an~'esoe ~ei~ng~ne~~r~r~r1
[0068] Records relating to spaces being monitored by the SMMS
(4-1)contain  information regarding the space's usage state, violation state
and maintenance state. The  table is updated with each.new report from
the system telemetry of changes in the space's  various statuses. The
details of the records contain any exception cases relating to the  space,
its electronic parking meter, its vehicle detector or the communications
device.  [0069] Records relating to human resources, for example by the
Parking Staff  Supervisors (4-21)21 or the Parking Policy Makers, are also
updated as new data is  received by the system communication
techniques, such as telemetry. These records  include information
regarding the. equipment in use by that employee (including vehicles  and
tools), the employee's location and any assigned or associated work
orders as  required by the Maintenance Personnel 30. " Ceag 1 sly
I4anag;en St y ns j6O fl~ one tn~3br ona ib ni o zn raging any blaerai orr o
asset, is 4nvsrzttarv  



racking oi~ ~Ie rio h h o e z ns ~ en i ed t a ur que send numk~er his  's.
eraal umber is used Ito adexa da#aba t4a~a e ch contains nffc?maat o s
regardv g ; ss i, "This srniato. %& ~? rt mb ; iaip4 Sp b zsS2p ap Sr: [002
cl ttfln datala a s ed t r ,ln o1 ' e is d g tl e  $1F Such events include
maintenance issues and events, upgrades, location changes  and
connected assets. This data is useful to the operation of the Maintenance
Personnel  (4-30). The supplemental tables can be used to display both
current and historical data  regarding any asset in the system in order to
schedule maintenance, replacements or  upgrades. [0072] When
problems do arise that may require replacement parts, tables storing
information regarding associated replacement parts and available stock
for replacements  can be used to ensure maintenance crews
(Maintenance Personnel (4-31) have all the  necessary parts to perform
needed repai s a n b7 br orYta ttori eeg rdtng e  sources fbr urdhasing ea
ES o ; o lttate f t orders of pasts rom  their Inanuacer s 13 [0073] Most
systems also contain tools to further create efficiencies in inventory
management by recording the attributes of ordering parts from
manufacturers and  calculating the most effective ordering quantities and
shipping costs. Maintenance History [0074] As mentroned previoush e
mauttenance i sto }o"f each asset s t ked;  s mformaiion sv Im o;fit ana
gtrueds so re o s facilitattngp~revpniv  to to att Maintenance Personnel
(4-30) as well as improving the experiences of the  parking public (4-27).
Often, people who have been cited for violations of parking policy  contest
tickets due to alleged malfunctions in the parking meter. Historical
information  can be referenced to determine if such a failure had occurred.
If so, the ticket can be  dismissed. This data is necessary for the
operationof the Enforcement Personnel 31.  [0075] if malfunctions occur
within a defined geographic region during specific  times, maintenance
managers may be able to identify problems of vandalism and seek
assistance from law enforcement to correct the problem. Policy
Management [0076] The policy management database is used to track the
various meter rates,  days and times of operation and the enabling of
special features. This database also  tracks the historical application of
these policies to individual spaces. [0077] The database is referenced to
process data received from the SMMS (4- 10). The analysis of this raw
data must apply the correct meter rate and enforcement  parameters by
the Enforcement Personnel (4-31) to the data in order to correctly
calculate  statistics and update the current space status in the current
status database for display in  maps (Figs. 11-15) and reports. Work
Order Database  11-1  [0078] Whet emo e rise ~o rdblms ter
isaaintenance needs,art Identified b `any f-the ' stem aus, k reatedyy ? x ~
~ ) of'the GO (4  E^ ~ c '~ ('1. ~thh~~p ~G ~,t' o die am ,si s`Ty.~ un e r m
o ~y U 



thp roy f base sr ~ e in he CCI (4 2) s e t a a egardnug  that problem a to r
ho 1 ssotk as as xm n d mien ieM ark orderr vas  s ributec tt7 . p rson r s
gxii .to do t1 e o The database also tracks inputs  received from field
personnel regarding when the work was completed, what parts were
needed to perform the repair and what additional work was done while on
site. This  information can then be referenced by management to create
reports on response time,  update part inventories and evaluate
personnel. Violations and Citaitions Database 6net,<abo e s used to 5tr to
tnfoiu atnon recervcd b the  [ 0079] This,x !womb l IMS (4 sysiers >~ m 3
1 r~ry reef e r e space mo for end  r ie eni ysterna s rec r ~ e damba e '
Tae ` rfi insr7a ion s assr e a  t ~ a i a ~r 1 ~ de ' bey ihasq: a base t bits e
c, rrg an s o ea k fra 4 The violation is also cross referenced  against the
information stored in the data analysis engine to link the citation to a  14
particular occupant. If a violation is cited, information regarding the
response time to that  violation is also tracked. [0080] This database is
then available in conjunction with the maintenance  history database to
allow for complete addressing of citation complaints. This data can
provide an overall picture of the complaining occupant's stay when
combined with the  information from the data analysis engine and the
occupant identified with the violation.  [0081] Finally, the violation
database can be queried by citation collection  agencies - either internal or
third-party - to age past-due violation payments, advance  further
collection efforts by contacting violators and identify violators guilty of
scofflaw  violations. Such violators would then be subject to stiffer fines,
towing or other  penalties. [0082] The ttahaon abase s fttasa n tare &Vl (4
2) regatthng ea  ctattbn 3ned, tlae ~e otnLlsie ~aeltte tt was assuet tie
ehi4 a cs ,aue k ' a t ?tam ~r t assuing ai o ty, t'he  _el p entcfix a o ~?g? ,t
e to f p~ta of [0083] An example of the manner of generating a citation
from a violation of a  parking space is illustrated in Fig. 10 as described
herein.. Collections Database -1 -t { d ie o cfiions r ata arse a e~ Citat
"0.b., %c 0zt ;genet' (4 2o) is u e to s%o e orrna a abpflte~ bs eM ~
ng-S&a eetton ritme ea rom the  pangaetersreudatabase 7s rraexeil e flue
sdntcatt#n nutnt3er the  do'1lriaoneirds kheafedaras awe. colectte
eevesppns:~be for #e  cull ctiwia3d ` he 4mowan 1teoted. Further tables
link the individual meters collected  during each collection. This allows for
cross-referencing of the date and time each meter  was last collected.
This serves to both audit the amounts collected from the meters as  well
as assist in estimating the degree to which the collection canister in each
meter has  filled since it was last emptied. Financial Accounting
Management System 



[0085] Financial accounting management systems in the Controlling
Entity's  Accounting Personnel (4-23) are used to track monetary inflows
and outflows. As such,  any parking management system such as
described in the preferred embodiment of this  invention should integrate
with the systems used by a city to track its finances. This  allows a city to
directly feed the vast amount of financial information drawn from the
parking management system into reports, audit mechanisms and
budgeting. Remote Electronic Assets Space Monitoring and Metering
Systems [0086] A primary feature of the preferred invention embodiment
is the egty arr3ent  used to xnonttor iii ,bnser ss t r ar~aged~ ar ng s
stemsztn accordarts wath die  present vent`s n de ws " e i pattc n <a 7ete
on t t to ca to aomtor-the  as and depa e of occupants tt ternazg anterf c
c?r irs rs d e.-space 3lrws  for eom4l e th troI-0 "flia s p`t d eepO1 i ig is
se" Such technology is described the  15 aforementioned U.S. patent
application Serial No. 11/179,779 and the detailed  description and Brief
Description of the Drawings therein are incorporated by reference.  [0087]
The detection technology monitors the space and, when an arrival is
detected, communicates that fact to the electronic parking meter. This
begins the user's  time-lease of the space. The electronic meter accepts
payment and determines the  amount of time to be granted the user based
on the amount of the payment. The meter  tracks the parking time limits
and, in conjunction with the signal beginning the  occupant's lease of the
space, determines the amount of time an occupant should be  allowed to
purchase. The meter also provides an outward indication of the time
remaining for the user. [0088] For each event occurring at the space, a
record of the event is made. Each  record contains the type of event, the
date and time of the event and any detailed  characteristics of the event,
such as payment amount or type of meter rmalfunction. This  operation is
described in the aforementioned patent application. This S 84_ c epee ter
w e3 s y as of er e to the  Q9] F t x (3 as sr ansg 4 This allows the SMMS
to communicate both high priority  events and logged events back to the
CCI 20. The SMMS also receives updates to  programming or parameters
of operation from the CCI (4-2). This allows remote updates  to meter
rates, hours of operation and other use details lc ~nrc' pl s (not sho n  allo
scrsto re onned of t e urren't r an hours nth"out the r eed or workers tt
h%e deployed for the purpose,of ,pdating supisign e 5 `eet signs can also,
tae updat d n  g simila ,fashion;. [0090] With the addition of this signage to
the system, new concepts can be  applied to parking management. Before
the incarnation of such a system, these concepts  were only theoretical.
Parking management has been shown to impact the environmental  and
economic landscape of cities. Iui times of high demand, drivers will cruise
an area WM h anu nfion elements pr ouag's cture,for pax Sig  seeking
convenient parking vwhich rs izased xon demand for a oc tion r can pro rn
z7~ na re l adjust r es'to  



achieve particular enchma .s n z c hae oh gers of i an dcflne  F ks f t usy
spa w b :3 3 > r c ca than g "- . s o a. a p.k 1~~~s~o~'~~par~u,~
catu~t~ue~e s~ e ~ ~'~~1e~~ e-~~xn tlae~~u~tz~rnatr~ly  incre ses aar g
ra ~ c hen r a mta ~s se ov h targe l or Jo x er rates ~ 3 y Y- j t_ \ A..39R.
ti Yf'Rr~ .BYjty~ vY^i' h Y i if necuaanc ps belo 3 rget ccun~ le l" se user
canr lso determine the  me \ whic3% at sed ancd +wq t y `sr s~ e s can be
done b  eci gpritlim anc n erv of i me and~pnce enan e changes to be
enacted e s tem 5 c I ~ st a 3ey ars sn en er~trty so  thatthe s ~ an e~ i e r
sec ~s f q g~hy This also  allows e use" of r t s yshould he hose to nm c of
a  tiesr di event eY st t Ce ete s~tiaa`s r 01  n"M  [(1109 ] Additinnald E. sx
wq flut ferdd Arkin can be ripped with den s fta~ ice thus sp s a park}u t 1s
r stric d or puohib e liy  detect~on neof dayndayof veek.  Enforcement
Handheld Computers 16 [ 092 Enforcement M rc n pi ter ark 2auy: xd f t
dneld e"lectromte  de p i $o er xce ai ~ '~ y zn e 1 o*$ wi kcan  be ~co aa`
"ec`ted;"lo jai 4 3 o 4a =ei 'a m i 4J wed ur Mess`  com nump bons edlan4
1 t t dull hi at t  e~ tan  r cea a eo*S n e of a s %I* e 4{- s 3a at ~agte
r~cpgptii~on`Y<echn~~agies~md>`t~ser~p~t~s _* ~. [0093] The handheld
devices and associated communication techniques provide a
standardized form for the enforcement officers to write . citations. Officers
use  information provided by the CCI (4-2) to identify the type of violation
or violations  being observed. Scanning of the parking meter itself
identifies the location of the  violation and the internal clock timestamps
the citation. The license plate can be scanned  and the vehicle's Vehicle
Identification Number scanned for its inclusion in the citation  record.
[0094] The handheld device is connected to a printing device (not shown,
but part  of standard handheld devices) which creates a written citation for
placement upon the  offender's vehicle. The completed citation's
information is then fed back to the CCI (4- 2 for recording into the violation
database as well as updating of the current status  database to indicate a
violation was addressed. The aforedescribed functions and  operations
are performed by the Enforcement Personnel (4-31)and Traffic Control
Personnel (4-29). [0095] The completed citation also allows the CCI (4-20)
to identify the location  of the enforcement officer and provide information
regarding additional violations in that  officer's vicinity. The device also
allows the enforcement officer to report any type of  



problem with the meter that requires the involvement of maintenance
personnel. The  officer fills out an electronic work order which is
communicated back to the CCI for  assignment to a work crew. These
functions and operations are performed by the  Enforcement Personnel
31. .[0096] Complementary technology to that described above for
carrying out the  various functions described in this section is disclosed in
the Brief Description of the  Drawings and the Detailed Description` of the
aforementioned U.S. patent Serial No  11.179,779.. Maintenance
Handheld Computers n ors area any nd o "h tdh ld eleetr(c)ni  7] ai f ce
nrlhi tl 3 40 rz ote eh, ,can b ;" tonne S to hte 2 flao* an, ~a nfbinat n of
wired or  virus ionarn naataons ter lrrrca rig - w,n " th1os l Sb to ques
These  dues can reserve ombma ion i iu ax an a iatfst e_ p bap toe e
,optical  chi acte Pct g~pli ,fechnd es nt n r p s [0098] The peripheral
Maintenance Personnel component `shown in Fig. I  receives electronic
work orders from the CCI. The work orders direct personnel to  problem
meters along with information as to what is wrong with the meter, what
parts  may be needed and how long the meter has been out of order.
[0099] Once work has been completed, maintenance personnel record the
work  completed to repair the meter, any changes in inventory due to
replacement of parts or  17 equipment as well as any additional work
performed beyond the reported problem. All of  this information is time
stamped and communicated back to the CCI which updates all
appropriate databases. In systems which segregate collections activities
from  maintenance, the device provides an interface through which a
maintenance worker can  alert collections that a meter is in need of
collections to operate correctly. An electronic  work order can be created
and communicated back to the CCI for assignment to a  collections crew.
Collections Handheld Computers [011x0] Colleptio is hai tlheld ctinputers
are any fund of handheld lectronic  th enn be cotiraectt d to st]ae CCI (~' j
dough an' 1Ctambr on of roared or  dev~e ~vha v, r less cosn*urn a tans
.te ~ 5' flew d es pan seceave . t;ombnan  infoth nttoa frorr t ec T 4 2 , t t
deb, fipal a"1flact aeaagnit op teglmo1ogaes and  user Rpii{$ [0101]
Collections workers use the devices to scan the meters as they collect the
monies stored in the parking meter vault. This provides a timestamp for
each collection  made at a given meter. This information is communicated
back to the CCI (4-2) where it  is stored. [0102] The device also allows the
collections workers to report any type of  problem with the meter that
requires the involvement of maintenance personnel. The  officer fills out
an electronic work order which is communicated back to the CCI for  



assignment to a work crew. These functions and operations are carried
out by the  Controlling Entity's Accounting Personnel 23. Internal Users
Maintenance  [0103] Maintenance workers can access the CCI to receive
e'leaW work order These work orders can be tailored to the way work
crews are equipped with tools  and inventory as well as location. This.
method of deployment reduces or eliminates the  need for regular
maintenance route following. Rather than expending the effort to locate
and identify specific failures, workers can be directed to these specific
failures, increasing  efficiency greatly. [0104] Workers also can use the
electronic work orders to track repairs and  provide updates to system
operability in near real time. The details of the work orders  also track the
use and movement of inventory. [0105] The above operations and
functions are carried out by the Maintenance  Personnel 30 as described
above under the headings Maintenance History and Work  Order
Database. Enforcement  [0106] Enforcement officers access the CCI (4-2)
to receive information about  the location and types of violations. This can
allow officers to go directly to areas in  18 which a high incidence of
violations is occurring. This means officers can effectively  enforce a much
greater number of meters with less effort. tQIO ] e T ? n as fu i upxto ae
ih~Itl,dtytce sedwf o  tkei asett an vtans, Information regarding the details
of the  violation, such as type of violafion and its related ordinance are
added to the citation  record. The officer then adds the relevant
information from the cited vehicle by scanning  license plates and Vehicle
Identification Numbers. The information regarding the  location of the
violation can then be entered into the record by scanning the meter's
space  number. Alternatively, the needed information can be keyed in by
hand using the  handheld computer. This process applies not only to
parking meter violations, but also  any space equipped with occupancy
detection devices. [0108] Once the citation record is complete, the details
are transmitted back to the  CCI 20 and stored in the citation database. T
ne details are also then used to produce a  written citation. Printers
attached either wired or wirelessly to the handhelds produce  easily
readable citations in seconds. This written citation is left on the cited
vehicle. The  CCI can then use the location of the citation to direct the
officer to nearby violations.  Collections [0109] Collections workers in the
Citation Collection Agency (4-25) are alerted  by the CCI (4-2) through the
handheld computers what meters require collection. This  allows for
collections to be performed with greater efficiency. Additionally, collection
workers scan each meter as it is collected and the collection event is time
stamped. These  time stamps are recorded in the collections database for
use in auditing reports. Supervisory  [0~ ipdty aors]s C ark ng Std
upervisvz2s 2) c0 pone Yt querp the  



Ci' { orn at g tl slat <of e pail mg system end relsed C, '.~, :w t 'k ~jhb c h r
ot]nel  FfW~n"~VY~5~~~~~~~ long a  nr ~d or [0111] The reporting gives
supervisors up to date information regarding city-wide  operability,
utilization and compliance levels. The information is presented in a
manner  that is instantly understandable. The status of various assets is
displayed using color  coded icons. These icons are placed on a map
generated by the CCI in the locations  representing the geographical
coordinates of each asset. [0112] The collection of data regarding when
parking events were handled by  personnel in relation to notification being
sent also provides performance data for  supervisors. Such reports can be
used to identify problems areas such as difficult repairs,  inaccessible
locations and workforce shortages. With such performance reports,
individual employees can also be measured for their relative performance
and  compensated for effective work habits. Accounting 19 [ 11 erscat l
x~c s e ~ a f sp4O, e  i miai tf g e e e uu~ec x ~ ~ ~* e~~ ~ n ~g  is a
queue o>ensua s~b c f n s asr3 a i ~asag t uds awe  molne coflee`ted
kneters versu ihe,asnot s epx e PeS en o endjeo3 f  tfi'ase'ns [0114]
Accounting can also query the CCI (4-20) for information regarding
outstanding citation payments and the aging of such payables to the city.
Interoperability  of the system with the city's financial accounting system
allows information to be  quickly and accurately incorporated into financial
reports. The CCI (4-2) formats data  for export directly to the accounting
systems. Since information is readily transferred  from the parking
management system to financial accounting management systems, cities
can use the features of financial accounting management systems to
easily budget for  future receipts from parking operations. [0115] Finally,
accounting personnel can also make use of the modeling  capabilities of
the preferred embodiment of the invention to understand the financial
impacts of proposed policy changes such as rate or enforcement hour
changes. Inventory and Purchasing 1] , s; a t 'Jna ntI eir are, t s 7 ~ ttca
ed a dade3i er Etiks  ~strna~~adraxr~~'~~tcargvcaat~'`b "
d~ncetl~t~~,~~n'f~red;r~la~szs~~~gefis~i  ~4f t rder ~lacern s z thd1t to
ss ro ~i e ec eau a e4 terface  prr ded'b3 tae (4 2s rnterfao?sp up datero a
near real brie bass  personne , sppp parts aurf et ulpmpn ur ne at3a rc~r `
n$ x aus [0117] Purchasing agents can update information regarding lead
times, re-order  points and other pertinent information by reviewing the
purchasing history. A query sent  to the CCI (4-2) generates a report of
how many parts were ordered from which vendor  



and at which frequency. [0118] These operations and functions can most
likely be performed by  Maintenance Personnel (4-30). Policy Makers
D119] P is alcers to tlae 1?ar1 'o y ers component (4z2 }fox a~ cit  ban
query The QOL -2 g e o s s r ate + , in d e r~ stvr~e e per nc d4 nrr- Jaffe
eigt,g i es ~ 1 r54tijtng .I okeieq, _ _ 'hese  xs torts dais b,,e, ttsetg fts adb
Gi aet o v s a r ? g tnep If a goal of  parking managers is to achieve
specific occupancy levels or compliance levels, areas of  concern can be
identified and action take to change rates, hours of operation or any other
factor to better meet those management goals. [0i21] On areas o r apem
.ar= ` d nS tlje CCZ (4-2 ,can .access the data  anadysas engan s
xrlodelugpab~fy titene tie e3fets cad ~gs?gag _.Pag  paapaes; Such
testing can be done to determine,the effectiveness of the proposed
changes  without trial and error implementations of policy modifications.
This saves public  confusion and disatisfaetion with the parking system.
20 Adjudication  12 ien~ j l ag~~ ddud is ` he d v z sl c a3 r r a - 323-c v91
w~ .qtr mx a t' L r s P,ersonr~l ~[~mpo'tzent`~l 3~~ ~anelg "~~~~~
arxnah~~~~l ~rz ~e  v olat7 t rrr r est rn and rye e> ala i won 44 s o of
database and` he4i a ~ Ys e aril l s # ~ pS y  tlae~C I l t 1` e ~a ~e' ill nat it
t ~ A man  u 4 r i tLP Mme, `N, ma F, a r3xL^' .: Y' Y at7~2rate PIN  d it, ~
.le sta t e T a o C~ S? i e ath  ditnssed 't l It ikl ca =b pJ2ited I& The adju
icator to iden  regla`l~r~?a~~zr~g,~3~Z?~ers 3no~~;y~#sn~y'~u?~ _ .,..
Emergency Services 8122 i' t rng Is ke es ar~3arf zt in fia t of egwp en
needed by  eisaerg ac3y ~-s ees-suti as firet aydra its S aae~ i oitoiing
ernrpament placed in such  phbes byThe S 14- 3) aqust5Idy sdentif
agtrons nd all sit? citation ar d/ba towing yad` ng vela eies' or szticn
5pgoes ,;This decreases or eliminates the danger to the  public that
emergency workers would be hindered in their efforts to respond to an
emergency. [0123] Similarly, there are instances when emergency
services need to clear  streets of parked vehicles. In such instances, up to
date information regarding the number  of vehicles to be cleared can help
deploy tow trucks and personnel to perform the task  effectively. Mangers
can query the CCI 20 for this information. [0124] The above functions and
operations are carried out by the Emergency  Services component (4-33). 



Traffic Control [0125] Studies of traffic flow have indicated that much of
traffic congestion  observed in areas where on-street parking exists is due
in large part to the high levels of  c ooritrol rzanrta exs can tnei tli fCC ' }2~
to Clete e if aces o  occupancy To E h Cott Shou ]so shava,aus l ag11 e1s
p patkt g pctlpaaaey; If a correlation  exists, action can be taken to lower
the demand for parking in those areas. This is often  done by increasing
the price for on-street parking in that area. With lower demand levels,
fewer drivers will "eruise the block" looking for a parking space. Those
willing to pay  the higher price for parking will also be more able to find
parking in those locations.  [0126] These functions and operations are
performed by the. Traffic Control  Personnel (4-29). Public Users  Parking
Public 21 [0127] The parking public can access the CCI (4-2) in a number
of ways as  describer below. The parking public uses an interface to find
and/or pay for parking in a  space. In-Car Navigation Systems [0128]
Multiple services exist that direct drivers to requested locations and places
of commerce. Navigation systems often offer suggestions for restaurants,
shopping areas  or other resources. Many such services provide
directions to those locations by use of a  geographical information system
Because the CO (4-2) contains geographical  x x coordinates for parking
spaces, e ipcbttnr~2ef%.p 4i1e s keestambe g ey WWo u  e}that close to
".the net s current locationr aperc desattpn Such systems reduce  or
eliminate the extra environmental impact that cruising, for parking spaces
creates.  Such cruising typically would expend larger amounts of fuel and
generate exhaust levels  much higher than situation in which drivers are
directed to open spaces. It also gives  drivers an accurate perspective of
parking availability. Drivers who may normally be  discouraged to visit
merchants in a certain location because of a perceived parking  shortage
would be able to find open spaces in that vicinity more easily. With greater
customer access to locations, merchants in that area would experience
greater sales  opportunities. This increase creates an economic lift for the
entire community. Cell Phone [b1 ] "4ohholo,gies et eni1 z e'kist for idl4a
,zl5ers to pay for par1cm aver the  P' one its sp1 s use ro lam a ug far lime
lh t ;thy treed to cart snail  ebange however n s3 t p a fta~n e i~en orxaem
zte r Pte ea {~ 2~ gE es  st7cli yste ns means by w et time y e d) laygd n
the eiet traffic pack g meters  [0130] A user dials-up a telephone number
and provide the parking space  number for which they wish to purchase
time. The user also provides the amount of time  he wished to purchase
and a payment source such as a credit card. The CCI (4-2) then  issues a
command to the specified meter to display the appropriate amount of time
so  enforcement officers enforce the meters in a traditional way. This is
the function of the  



Enforcement Personnel (4-3 1). Internet  Di 11 1'ubhe leers cankalso c
ass u 14 ) through a pubhc f~amg we  Waage alp plan t a s .'Ileac use>
submits a3e ar Yore destuatafio and ex eat d arnyal  t 'C1s4n_g co bmat
nroT c xe i't d~tc , usag 4 ta, the 1ogie core 7 ,  detemm~es,. a parlctng. i
oaleLL'near Ihp , destis aftpnt Wucc . as anps n71f_ely_to=4e avail le'
The CCI (4-2) then allows the user to determine the lime Limits and costs
of parking at  the suggested .locations. With this information, the driver
can drive directly to the  location and not spend time searching the area
for available parking spaces. This saves  the driver time, reduces traffic
congestion and saves fuel. [0132] Ilsezs can a s r s '51 e ~u re r er p e.e
'-meetly  otbroq a1a The reservation is passed to the CCI (4-2) which then
sends a  signal to the electronic meter at the reserved parking space. The
meter then displays an  indicator that either the space is reserved or
otherwise not available for parking. When  the driver arrives at the space,
he identifies himself either by dialing a number on a cell  22 phone and
entering a reservation code or by connecting an electronic identification
device  into the meter. Such identification devices could be a magnetic
stripe card, Smart Card  or RFID card. This process would unlock the
meter and allow the driver to purchase time  at the meter. [ 013 ] ire a
ternet c(c)u1rl a so 'aJlew the drrver to urohasc rme on 1 e parfang
p~'e~er ~rt~ sxnu"~ar fas`hr~art that ~ cell ~~atae~ou'Id~~e,used I'he
~ravet x~!QU~d ~rot!ide ~e  s ac ,n nber and mgtrtt,of o to he pur a ed
tlar~ar l?, a ay bs to The CCI (4-2)  would accept this request and issue a
command to the associated parking meter to display  the appropriate
amount of time. These operations are represented by the component
Public Parking (4-27). Merchants  d 13 Mere ante ucess Yte CGr r9 gh,a
ar " reb gage i tterface as  tarxvars night use "in his nterfave mer iar is ip
direct cus'toi' tern to available  "a ang s a eustomerlex sce Asa further
service, merchants pay; for sli o ;partnof the  char co~tgae absrte as yell;
The customer tells the merchant  what space they parked in upon entering
the store and the merchant could purchase time  on the driver's behalf.
The CCI (4-2) then instructs the meter located at that space to add  the
specified amount of time to the display. These functions are provided in
the Parking  Public (4-27) component. 3rd Party Users  Towing
Contractors [0135] Many cities use towing or "booting" of vehicle to
impound vehicles  belonging to individuals consistently violating parking
regulations and then refusing to  pay the fines they occur. Additionally,
cities often tow vehicles for which taxes have not  been paid. This process
requires the identification of such vehicles by enforcement  personnel, the
coordination with towing contractors and the direction of the towing
authority to the proper location. [0136] The report of each citation written
is communicated to the CCI (4-2) in  



near real time Ili lrag ~ o cY n z ai comp eitto  the~tvGwdatahase dS erm
e& a ~ggtyt p u r e'qs i to 4 or` os rig candidate :3f  o, ae'ap ro to personn l
are `note ec *a va1nt1 and sl~on e vebide can  t enlb pomnded witliaut
any> deUaterveitroi ae a fthe parlcwg enfo 'ceri ent  pffieer [0137] These
functions are performed in conjunction with the logic core (4-22)  and the
Enforcement Personnel (4-3 0). Alternative Payment Clearing Houses
[0138] Many types of payment alternatives to coins have been introduced
for  payment of parking. These payment options are often difficult or
impossible to  implement as the information regarding the payments made
must be collected from the  individual spaces u ca bai b to ie I (# ales t  dt
ficsty i' eo(tec g such{ nf'ormatibn L ginrPayrnent~_'Clea ng ou ses (4 24)
23 aeaes Elie"~~ arl g=t rra~nadng kpaJ~t The  CCI (4-2} then queries the
meters for that information, compiles it and passes it on to the  payment
clearers in the Alternative Payment Clearing Houses (4-24) and in the
format  required by those systems. Citation Collection Agencies [0139] In
order to collect past due citations, many parking authorities employ  third
parties to find offenders and collect the past due fines. Such agencies
access the  CCI (4-2) to track up to date information on violation details,
payment status and age.  Additionally, the CCI (4-2) formats the data for
export to the agency's own systems.  These functions are also performed
in the Alternative Payment Clearing Houses (4-24).  Methodologies [0140]
The integrated parking management solution described by this invention
allows parking managers to solve the problems related to the fair
distribution of parking  to the general public. The integration of these
multiple systems in near real time  addresses the short-comings of
previous methods and technologies. aye oaf ^ i eritl s t6 use of ineaz rea
tmie  c tt bn bf a~ evtn tt~ ~ 1 $ a4eontr'q'1 Lope Center (5 2)  vlnelr un
analyzes t andr KlrinjSlavys t sra end users, suela,as Remote assets 1, 2
.and 3 a id I, 0B2 an - 3 ake nse'bf I' a Cheyy'ish This Ceatr l C mattd and
Control  Logi enter (5-2) stores the information it receives, but also issues
alerts for action  when needed. The timely delivery of information is
essential in realizing benefits of  efficient management of remote assets
and personnel. Due to the diverse nature of  devices and systems, the
Central Command and Control Logic Center (5-2) must be able  to
communicate using multiple technologies and protocols. [0142] Whenever
remote assets are integrated into a network, wireless  technologies have
the benefit of limited amounts of infrastructure to be installed to enable
communications. This, however, means that the devices must be
self-powered. Power  onsunaptttan can e rttariaged P of a anagin/g rs e
seectty fitmarxg `sof  co n~atton When ttrs'c uev~s o iar, any or all of the
Ttemote t ~] , tad is s anu t ~icasi ~,t Central cy thid Cgrd`tr'bl Logic  



Center 5 } pass g.^tkae c'hangref`s atus~a , ell y acdditio aal~storedtfe n t
ors.;  This ass[tres een p smrs a tn- S o'mt-eR ,Aasets 1~ 2 ans 3` tlr=the
M,mima ;,nt 3ber transsrsi stoat eel ed keep"asset sta , e o etb y.pp,tia rla
e,  [0143] Electronic record keeping on the part of personnel completes
the loop of  information to the CCI (4-2) historical reference and review. It
also updates inventory  levels so that supporting agencies such as
purchasing can ensure availability of needed  parts and personnel. 24
I~~:d tisel,~es~ae~%se _  [0144] Current parking operations rely on
regular routes to visit each space so that problems can be identified and
fixed. This method is inefficient and results in loss of  both revenues and
manageability for the parking system. []1145] the e ii of s ~sf sr s, pei,srr l
and egali m nt can be  deployed to ioeatoit w ere h y ate ee e[1 bai to a t
toe no reecL obe iave ed  in find ng spaces m eed {of anamt ndace oz ail t
ce5xtezat attenliv; ea h work pan  n3amtam oxenfrcern~are spaces at
onen?e In addition, the needed action can be taken  for each issue
observed in less time. This means malfunctioning assets will be out of
order for less time. Because of this, they can return to operation and
availability for use  more quickly. itoamated ou e ene rixi [014$] 3n
sititations vJbeftdbe deployment of perjpm el aid equipment can not lie
eficiently'necomp shell = rapbtcall o c tad groups of a iatexs can be
identified  ~o>~ ~~tteittt~t? ~~oi~c~xs"p~asi~khen~~s~~~o~~c~-,;
ta,tl~e~~g~atto~~n1'at gr(c)t~~ deters [0147] An example of such a
deployment is that of meter collections. When  geographically co-located
meters have collected coins nearing the capacity of the  collection
canisters, they can be grouped together and an order issued for their
collection.  Each group's average canister volume usage can then be
ranked. The ranking determines  the urgency with which each group
meters should be collected. Workers can then be  deployed to those
groups in most urgent need of collection. nfaxatiest  I (r)gac~are
f7pdaes~rllsez4 [014 ] She an ention-uses a mbiii tion of xre tle mad s
well45 customized  in the.lo' c cafe reaots to:the  zn'str~.ctioaas entered;
~iy autl~onz~~ ~nu~ers '~a.t~k~,rr??.., e,ls4v~''.~ r . ~ . receipt of event
notificatipns and user QzexteJ [0149] ' Tdle CCT ~4 2 rovid s ~yiinixi
uicatio is lillertace Layer X71) which l 4 9 lbws tsars t4' define w -sr z aut
iattally gget inification {of in '  po wine or eliy .r yto sit arises 3 n$l ~i f eitt
to {a'6 ecific*eik crew a " ' ecG^ od` p ~3ntam retT32,?f!""~., s Cx`C,'1,f
elation X01543] 1're defnnezT vnsl3vtrvti a.~ p . ~... _ .. pcessesiespad tp
t%serges' Such instructions also process raw data streams to  ro store
historical records of events, create specialized record for maintenance,
enforcement  



and collections as well as the calculation of standard statistics. The
combination of pre- defined routines and user configuration allow the logic
core to efficiently produce  standard outputs while giving users flexibility in
operational flow. [0151] Therefore it is desired, that the present invention
not be limited to the  specific embodiments describer herein, but that it
include any and all such modifications  and variations that would be
apparent to those skilled in the art to which the inventions  directed. It is
our intention that the scope of the present invention should be determined
by any and all such equivalents of the various terms and structure as
recited in the  following annexed claims. 25 IN THE CLAIMS: 1. An
integrated parking management system (IPMS), comprising: a central
command and control logic center (CCLC) for collecting, storing and
analyzing data received from remote locations in the parking system to
create  actionable outputs for controlling remote parking system
components (RPSC) in the  parking system (PS); said (CCLC) further
communicating with said (RPSC) and  receiving feedback from said
(RPSC) to perform requested operations from said  (RPSC); a
computerized data flow system forming a command and control interface
(CCI) and  including a logic core having a programmable set of rules to be
applied to said  (RPSC) components and a communications interface
layer (CIL) including (1) a  presentation engine for generating interactive
documents for display, and (2) means  for enabling exchange of data
streams to said (RPSC) and (3) routing tables for  tracking both the means
and protocols to be used when said (CCI) is communicating  with said
(RPSC); said communication interface recives data to be transmited and a
parking system  component address to which data is to be transmitted;
and at least some of said (RPSC) transmitting data via said (CCI) to said
(CCLC)  representing the status of the parking sytem and reciving
instructions from said  (CCLC ) via said (CCI) for controlling the operation
of said parking system. 2. An (IPMS) as claimed in claim 1, further
comprising space monitoring and  metering sysem (SMMS) for providing
information specifying the status of the  parking spaces within the (IPMS)
and transmitting said information to said (CCI) and  communication means
for providing two-way transmission between said (CC) and  said (SMMS).
3.The (IPMS) according to claim 1, wherein said (RPSC) comprise at least
one of the  parking public, enforcement services, maintenance services,
traffic control services,  emergency services, administrative services snd
towing services. 4. The IPMS according to claim 1, wherein 5.An
integrated parking management system (IPMS), comprising: a number of
parking meters each having data transmission capability; a plurality of
collector nodes forming groups of collector nodes for receiving data  from
selected groupings of said parking meters and each said groups of
collector  nodes receiving said data; 



a gateway receiving said data transmitted from said groups of collector
nodes and  transmitting data to said collector nodes; means for
transmitting data from said gateway; a storage device and web portal for
receiving data from said gateway and creating  reports relating to the
status of the parking meters; 26 means for transmitting said reports to end
users of the (IPMS) 6.An (IPMS) as in claim 5, wherein said end users
comprise at least one of a parking  enforcement entity, a parking
manager, the public users of the parking system, and a  maintenance
entity. 7-An electronic parking meter displaying time, receiving money in
various forms and  indicating violations conditions in a parking space
having an associated vehicle  presence detector (VPD) in an (IPSM),
comprising: an integrated communications module (ICM) for receiving
data from said parking  meter and sending data to said parking meter and
said VPD; said (ICM) including a  CPU & memory component (CPU & M)
for and the parking meter recording and storing data relating to the status
of the associated  parking space and transmitting said data to said (ICM)
and receiving instructions  from said ICM regarding changes in the
operation of the parking meter. 8.An electronic parking meter as in claim
7, wherein said (ICM ) includes a meter  data bus (MDB), CPU & memory
component (CPU & M), transceiver, antenna and  power supply, said
(ICM) communicating with said (VPD) and said parking meter ,  said MDB
enabling communication between said (VPD) and parking meter, and
communication between said (CPU & M) and said transceiver upon
component  failure. 27 


