REM PARKI NG SYSTEM BACKGROUND OF
THE | NVENTI ON FI ELD OF THE | NVENTI ON [ 0001] Thi s
invention relates to the managenent of vehicle
parki ng systens and in particular to such systens
usi ng renote managenent techni ques for enhancing
managenent efficiency and to provide solutions to the
par ki ng systemthat could not otherw se be managed by
(1) sensing, collecting, recording and displayi ng
data regarding all_aspects of the environnent
pertaining to the ) analyzing the
dat a colrected to create acti onabl e out puts

responsive t ﬁ@,@f @and the
managenent e parking system (Sgaconnunlcatlng
wWth the varlous par ki ng system conponents; and (4)
FTELDGEEHHH%@NWE@HHKHR to performrequested operations
for the parking system [0002]Although nmany of the

component s their S i ve funct S....such. as
00l ect r K 5P FTREEIb Hedat el S ehisTER RS qugoms and
at eways I 1ul ar npdens, web portal he i nternet, .
Y S8 SUEB rrIR T a1, o BORpRF BB E@E?lﬂb%%‘?f Enhahcing
: (CPU) aSSOCIated wi th _vehicle parking. systens are
managemtsih ellggRsy @nddePrayee sxugens; W@? REHGIRES SRS dit could not
which, in near real tine, nonitors existing parking
othervisg by managed by 41) sehsiogtoollettingsrerdiagiagd éiplaymadiata regarding
operation (including maintenance and | ength of stay)
all aspetd dfrthesnviteymean abyarisg tditlsppakisg ansdemnile sinalyaink did data
for all users the information so obtai ned and
collecdogugeste acRatidbila guiatagspepive [t00B3nthk sfthageiiintandfthe
an entity's available parking is a challenge to those

manadefitkeef Wk toarkathtytesd; (@) E@imedicdthatwieNthe tidriolRafdeking siem
a resource that has both a diverse user group and a

compdHedR: hv@h r&feiﬁr@ﬁgﬂga‘éi{@@ge@&iﬂ feaﬁ%@t@lemhmaﬁ theTﬂsa%kmg
avai | abl e”supply” of parking is often nuch smal

Systerr;han t he denand for it, but is also contlnually
changing This results in shortages that need to be

fairly disitibuted. Price fluctuations to neet

changes in demand are also inpossible to institute

because of lack of tinmely know edge as to the

changes.

in p

[0002] Although many of the components their respect'ive 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.



[0004] Price is not the only neans by which people
have tried to manage parking. They have-al so sought
to ration parking through the use of tine limts for
use of the parking spaces. However, the dispersed
nat ure of parking spaces makes nonitoring of the
- spaces by traditional nethods ineffective.
[ 0005] Tool s exist currently to aide in the managenent
of parking resources. The depl oynent of parking
nmeters greatly enhances the ability to collect nonies
and nonitor the use of parking spaces. However, these
rmg@ﬂgmﬁpﬁaﬁa end further managenent issue as
t hese pieces of equipnent require regular
prevent ative mai ntenance as well as occasion
[0003]epai r . Thsumpnagemeshal AusElipe Heilable Aot pg Sk ?ﬁ”&age to those
personnel . This places an additional burden on the
taskeddvitmadshinistiatien lod dlyat tentitso nParsingrieta wseuycs thet bgmbets, a diverse
but the di spersed equi pnent, parts and personnel and
user %‘r@u@ gl Hgh8ewd ef econdadit hedibiirofRieatal inspaout Thef availdlgle supply
0006] Al l of this nonitoring and nmanagenent -is the

of pa&lij:?%jis%%ﬁ chRAMiPEh RN BiRLdPHP Shutlit 2198 BEtAlUaNY changing.
requires all or alnost all of the manager's tinme
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managenent fail to performthe -function they were
as to thegihgmged. t 0 achi eve. Parki ng Space as an Asset
[0007]Due to a limted supply of space and a high

egree of de fo arki.ng,..parki -
100041 cgn” dferespate aRl RES 1Y SR BT R R A ol peckine
asset fairly. In additjon to rtition.of the. assets,
Theythays -219a3queht t5r rat9n) pAskiRg g 4 HSq BEHwe HBIS 197 1 of the
limts are inposed for the use of the asset. This |
parking apaces.hélavewer, tthe dsspatstd shtusmafl parkisgcpagel anakigs éBordipging of
the conm tnment of human resources to the managenent
the sked Betraditetal andhddssnef&etivdhi s represented a new
asset of the comunity.

[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 |
éccasional repair. Such actions must be performed by skilled personnel. This places an
additional burden on the administrative body to monitor not ounly the spaces, but the
dispersed equipment, parts and personnel and to determine when a particular meter is out

of order.



[ 0008] The introduction of the parking neter allowed
for tinme-sharing of parking spaces to be tined
automatically and increased the efficiency of the
human resources conmtted to parking managenent. It
al so allowed for the collection of parking fees
W t hout requiring the continuous presence of a fee
collector. Wiile this new asset inproved efficiency
in the managenent of a limted resource, it has
significant collateral requirenments and effects.
These include the need to repair neters, to enforce _
[000@ar ki ngAHeglltais i maritaring eed doriegepeieipegeshallpgge of parking
maxi m ze the efficiency of the parking plant from al
admipBiratoss. oft gdnews]lyomeuinssdll at simdse alibifehd manngdrisziamt samply to
public's use of the space (including identification
keep Qhe %Pé‘aﬁ@tp ehr$RA E@vingVIatiagnd tonBecvele RCLIRAMAhcing of use and
identify nmeters in need of repair, coin boxes in
. on, - 0 r
avaﬂé‘t%ﬁ & paﬁg}z% ?é%'e.@&) th?%%x%ﬁ‘él a:%‘!%l? fn S8 r\é%z_ﬁ’@, @8 gl&ﬂ%ﬁt??ﬁﬂ)aches

aces "occu Inv at regul atl ons.

this information, ideally,.should be available to.
to papidpg RS, e & SRt e Retera i s
what ever purpose (e.g. custoner or naintenance
personnel) in near real tine. To date, no system has
beBarking Specaascmn d8§ethi s Wil e technol ogy (a
~ tinmer and coin discrimnator) allows the system of
i spersgd assets, t.o operate in rst I .
ooy Par B B Bich Ruth g it L P SR R Bl Wbberiing
effective managenent of alimted resource, it al .
parkipg gprses arp Rec Apsaice| far FPét@FEO%ﬁeofr@f}ah“&g e dSif iy In
nmoni es be col |l ected. The additional personnel )
additierqwi pateet of the asshds, sisc-thasing aTaeidisniod pepyry Byigivne vghere time
| ayer of nmanagenent personnel to support their
1imit® BRY isdpoedis for Bhe/ @deSer this agses Tiuip sndafOMBO itk tousseabdisohind enforce
the information able to be devel oped as to parking

the rRRAGES HANGIEmMPATJi o8 e REE %o He rhitlagERBAl Fh®Ofsset and its
use of themare extraordinarily diverse. They incl ude

e publ | ¢- i hﬁgﬁﬁ make use of the
1me.?@g@%pﬁﬁ%ﬁﬁ%%?@%%%&k§%ﬁ%é§l a ﬁ?ity, | ocati on,
proximty and terns of what is, in economc reality,
[0008] shor t Thefmiddaase oftht paikig meterhildvedt foenigichshafing béyarking
and changes; the business comunity who want to know

spacP@ld 68 B af aﬂ&ﬁ@@caﬁl&%ﬁﬁt RBreRQdNthe QiM% &F the human resources

maxi m zi ng turnover of prospective custoner base; the

enf grcenent persaonnel -t he .pe r i . N
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witheygeresBiringt he ofontiRROphYSF e fsd des SolFfiorcol g new asse

crews-responsi ble for actually collectin he
improeseeffieisnty onihemeanaarkentgl sl mitedisseires iickns| seenificash collateral

ensures no revenues are lost fromcollection bins _
requieinB@s fanli | €fbcts0 Teadndlyde trnagdrentpadhmetes twidnforce parking

ultimate responsibility for all of the foregoing as
regul’ﬁ%glls A% 18%1183:284enREs. Of o HRYBRNYE theCOMG bl @ thdbdrking plant from

addressing the underlying concern of the public to

best all.ocate a | inted.r
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vari Qus aroups bes erved i f . o .
(includimg %Jenti%catlilo% otb availlabﬁe space, average time of occupancy) identify meters in



t hey have up-to-the-mnute 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 nore efficient noney
managenent by a nunici pal treasurer; know edge of
neters out of order may result in nore effective
supply chai n managenent of inventory. Summary of
I nvention Renote Asset Managenent [0011] Parki ng
spaces are not a standard resource. They are nunerous
need ghtepdits pein dedegiaotped phreliction, TRips ouhet 3%1&%@4 paEking spaces
nore difficult to manage. The difficulties presented
occuiyd theiohaiouref rofulsitel. adbef thisriafpuinason, hécaliseshofild be available
ener gi ng technol ogies to reduce inefficiencies and

to paﬂéﬁ’% hefh@a S e AP @ alflivib s tel AntGhr WREteRESREPAsO (c.g. customer
sta eholders [0012] A field of management

or rngl% e%?ﬁon og&fn%gh pré&B Fﬁo &t %Vg}s%iin Qs Hhg developed

IS refers to the use of

) teIIL . S t can erf rm.four ba
aich L B BHioey ?%ﬁvlﬁw o SPH G A e wytem of
dat a regardi ng the current enV|ronnent relevant 5
dispersed avsFingeARMECGR Aanngssepdable wWap APy 3l of He tgers gud also allows

coll ected and create actionable outputs responsive to
for midre affsedse afanagenent 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

00091 The users of the infomaf:ion able to be developed as to parking spaces and
the particular pieces of information of use of them are -extraordinariiy 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 persommel-the people charged with enforcing the
regulaﬁon adopted as to the space; the maintenance personnel-tasked with ensuring the
operability of the physical assets; the collection crews-responsible for actu;iﬂy collecting

the revenues from the parking plant on a schedule which ensures no revenues are lost



3. Conmuni cate with other necessary system el enents;
and 4. Receive feedback and performrequested
operations [0013] Applying this concept to the parking
space asset and then involving avail abl & technol ogi es
to enabl e the highest degree of efficiency in
managenent of that asset p ovides a solution to

probl ens that coul d not otherw se be nanaged.
Supporting Assets [0014In order to provide the needed
managenent of the parking space asset, a nunber of
supporting assets are needed to achieve the

from | fdlRkcHbgesiae gk cilsdund cabidns Memmtmedsdatged with uitimate
Managenent requires. These conponents are then al so

respo E’.'LHIR? Fo 238G Re FSte FRNAGEWER BPERL ¥ni 2bnTeel dnBeDénsistent with

t"and/or 1ntegrated on the sanme concepts of

addreaRglgg gtie}ael'gr‘lsafeggdﬁxg?cf%gage%@tthe ;%UMR? td P&lt WSS D ﬁr#gtga SQRALE for the

rm speci‘tic enforcenent a
mai_nt enance t Rsks. [0015] A patented vehicl e detection
best gapgtod e §AMRIy U S. Patent No.: 7,014,355, issued 21
March 2006, entitled: Electronic Parking Meter System

[oogfd owned bm&@sﬁzaﬁﬁ@éé&gﬁ%@ AShéBSPHES @Rfups best served if
Invention, together with a proprietary systemfor

' ﬂlej\r/\@ax(r:ehuﬁg%t-&gxnﬁnute 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

Remofte Assetf Management

[0‘011] 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 iﬁefﬁciep,cies and provide the proper distribution of the asset 1o

stakehoiders.

[00-12]' 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:



application, nanely U S. Patent Application Seri al

No. 11/179,799, entitled. Smart Meter Patent System
, published as US-2007-0016539-A on 18 January 2007
and owned by the sane entity as the assignee of the
present application identifies all information as to
a parking space including when a vehicle enters or

| eaves a parking space, how |l ong the vehicle has been
in such space, whether the parking neter associ ated
with the space is in good operating order, whether
the requested charge for occupancy of the space has

1 bensqablsct et end tdsplayehitrtegaiding the compiticanigenmmt pelevant
any other regulations as to the space, whether a
Vil ik B RS QGCAAr ds@el; or is about to occur, and

~ status of usage of the collection nechanism This
information is collected, stored and then ;

21 rAmyriet he datat asligcied mnd sreasoritanebla RYIPEBNesRIosive to the needs
i nterface which, making use .of proprietary software,
calfl@ées, anal yzes and transmits reports to a
di splay, in near real time, which permts the end
user of the data_to access and kq&qsgdof t he data

 3orCemtpupigate voih pihcT RECRRATEYEFT HERFEY, P ncl udi ng
W rel ess communi cati ons devi ces, handhel d conputer

4C RPUNRIBedpli b  reGUSEIARIEOR] gnage of ot her
response, best fits his needs or wishes. In brief,
this systemnot only nonitors and reports on the ,

[00LFt at us Afplying thas kibngeppltanthe bpirkipg rspates agnse apd then involving
control its uses and to access the information so

availthiS RIAYSd RO YasIE theehiohedt defret @S piMdench dn intaagement of that
Initial presentation or for other uses including

tr 1. SSi t ' ' AltherRAete68ar0¥0! ved
assetpriiidcha Sﬁ’%‘%ﬁ*‘%rﬁ%%ﬁ%%ﬁ Eép‘%? nt of View, wlF be able
to nonitor the status of all parking spaces in near
real tine.to ke use of the space and the
in MQf%ﬂgdg\?se? d on an interactive basis in
accordance with their own needs, requirenents or
i shes. THesRIcUSE Sictda | HaR stMen:alfitht Patiingnspate asset, a
[001§gta en%{eﬁ%g%)gﬁkkgt mﬁ?ting, igentificat?on §§1pa
npty. spaces 0 - j t; 1ctd gRalodat@icas
s SRR REL R A e P o e RREt: AT ol hlicarions

occupancy and paynment events which perm.t one t.0
RempiecAtig] MEBE R AFEHES ofAFe GUPRHBEGEE (PR Meo Fhgier Bsets 1o

i nci dence of violation occurrencegéincduding type o%
manageokabisinand ners tofbeduili and/a mtegsatad 0B it saotORCERIR OF Remote
(citable or transpired) and length of violation), log
Assc®f MaBhadhemnancerigy eintkidandhé r persorinsk ideploged nimi rpesianc gpecific
events to managenent, pernitting the creation of work
enfofof8h SarddnkigRRoAL theksmi nt enance events and
requirenents, the distribution of electronic work
orders automatically and the nmaintenance of crew s
[001Bhqui r | Aspaerded wplirkei datactign shgimgnamely déVeP@pniehe-: 7,014,335,
with real-tinme updates fromthe field as to
issudfEd INYBAAMDO6 Wt el e feontigd Parldnd MeionSysipriand ovasdiby the same.
equi pnent out of service, the distribution of

assigﬂ?g% Fine) %)&s%?fiﬁ{}&ﬁfaﬁ,mtogétﬁér with AUrepmdths SSteweldr wisich patent

e resuft enf orcenent officer inquiry), use of

* sopiRgliof el U Pag: APRlr R Rt S LR B B e Mt

as to cited violations, use of license plate
recognition systens and real -ti ne updates of cited
violations, real-tine natchﬁhg of violation, citation
and mai nt enance records for adjudication of parking
tickets, use of GPS for orkforce |ocation to enhance
depl oyment and nmake better use of their services, use
of work order/citation updates to |ocate and enpl oy
personnel, use of telenetric assets to |ocate and



[ 0016a] According to a first aspect of the invention,
there is provided an integrated parking managenent
system (I PVMS), conpri sing: a central command
and control logic center (CCLC) for collecting,
storing and anal yzing data received fromrenote
| ocations in the parking systemto create actionable
outputs for controlling renpote parking system
conmponents (RPSC) in the parking system (PS); said
(CCLC) further comunicating with said (RPSC) and
recei ving feedback from said é_RPSC) to perform
Patert dtystest eduldpbedies bHs290 080 a8 P(lRpxg@;ﬁ;Ianuary 20Q7 and owned by
conputerized data flow system form ng a conmand and
the s@x0O Aty ab Meatsfigne: ¢GRE praaent sappidation nigertiflesgllgnfoonation as to a
havi ng a progranmabl e set of rules to be applied to
pwﬁﬁg'sga&aﬁtﬁgﬁim@%ﬁ&f@ RieBicRghtérs @9 MbavRE 6 HaHONS spatbehdadeng the
[ayer (CIL) including (1) a presentation engine for
venickS RS Rk M9 sﬁ%}%ﬁ){a&?t&% Q%@ﬂﬁ?&g ¥y ALY wiBRek écf%ke is in

neans 1or en ng excnange o ata streans.to sal

(RPSC) and (3 outing tapl.es for. trackin th th
oo sTHRIng iy DPBEET e PR ta o B R CaP ) Qe frel€ has been
comuni cating wth said (RPSC); said conmunication
paid, i whethéraibe viehigky 1y Bceqroplianga Vil gpether ﬁ%ﬂf’%as Ihipeyspace,
par ki ng system conponent address to which data is to -
whether 4 vialasoh hhedicuand cais dbeasto wowe 2t statab df YRRSCS the collection
transmtting data via said (CCl) to said (CCLC

mecHaBRAES eMid MefolNRicH &f usliied herghkkd ngers ratemaddio a central
receiving instructions fromsaid (CCLC) via said

COIIJI%% é.trlé %Bnﬁ&nﬁlrt&ﬂcb n givﬁlaﬁ ﬁ&&ﬁgtdsé’ Df Cifro;ﬁ%tzg’y PRFKIRY 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 brif;f, this system
not only monitors and reports on the status of the parking plant but permits cne to control
its uses and to access the information so displayed and use it either in response to its
initial preséntation 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 Vmake use of the space and the information developed

on an imeractive 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 1o



[ 0016b] According to a second aspect of the invention,
there is provided an integrated parking managenent
system (I PVMS), conpri sing: a numnber of parking
neters each having data transm ssion capability; a
plurality of collector nodes form ng groups of
coll ector nodes for receiving data from sel ected
groupi ngs of said parking neters and each said groups
of collector nodes receiving said data; a
gateway receiving said data transmtted from said
groups of collector nodes and transmtting data to

use thaicdlledbd emherctinnalafya to determine dhes irfcisfeney ahsinilatidongecurrence
data from said gateway; a storage device and web

(inclihg &bpef @rvislagen \Hrgoti@icarréi@ank df ghlaivay cadide or transpired)
creating reports relating to the status of the

- and Eﬁ%gl DO BLES n? c%néif maintenan@E a0t Ohd taaf8Rkibh | d¥9maintenance
reports nd users of the (IPM5). 10016c]

evenfp 38 S SRal R og A B Harn s IR RYS R bPond Bipvenance

manag

conpri sing: space_nopitori and nmet st ens
eveniSrR AT HEFTRE IR il AiSEDuHeR & %actﬁ%%l%wgf Tsmwéwgﬂséﬂd the
di spersed throughout the area in which said neters
meinganenciepl oywingniics endiswRPTEISHESIUPBE WOR IeTdPPRERleVih fepl-time
data fromsaid SMVM5 and transmitting data to said
updaf@WMBom the fieldjat avayaidenines wodntpesbinyed, aeattede wirkthien as to
said SMMS for wrelessly receiving data fromsaid

equqﬁﬁéﬂt%ﬁﬁ QF sél‘@ﬁ:@ Sthe @t RN L1 GRINL HnER ARt TY¥Sdre (Automatic as
sal gat enay devices wirelessly transnitting data

well taﬁ %h%%%éﬁi I L8Y Qgrherﬁ%%ﬁgem}}l&uﬁz)sgs%%ff dF1eAdAn888ackiBnal data to
eliminate data entry for ticket writing, real-time updates from the field as to cited
violatioﬁs, use of license plate recognition systems and real-time updates of cited
violations, real-time matching of violation, citation and maintenance recordé 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 ldcate 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 lqgic and meter seftings 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



a Command and Control Interface (CCl) for receiving
data fromsaid SMVS via said gateway devi ces,

Internet and .Col |l ect or Nodes and having a
programmuabl e set of pre-defined and user-definable
rules applied to the parking event data received from
the SMVE and a router/firewall device for receiving
data delivered to said specific address and
preventing unwanted access to the CCl and wherein
said CCl includes a logic core and a comruni cati ons

oibel dithms iy saTEb 0BT - B i QR AL TS R e paagement
to dg;{l:& ;g@;;’ g@?réﬁ%ﬁbﬁ%&%t@%gﬁoiithhqugg'%%%gl %ﬁ\égcse, as well as use
pr eéent ation engl ne f O!‘ gener at | !’19 I nteractive . %élgmnaries
o e o et 1o
of RS IPUHEEE Y BeEBY Besomaibe o, qonor oot

_ _communi cating data_,to sai O Clbifof cighiish Fial idstieharddouse of GPS
1nf0rnﬂéﬁ¢1b@fu'@§t5ipﬁ°d%8§’@’fhrb?r C‘%&é‘ﬁlf@ot e el ec%ir oni c -par ki ng
of ..sai d logic core

asset; and V\he[ein_tgﬁ]rﬁ{ce;s of .- ;
as appopBstetih eontertios M8 A A M K Feabl e dat a el ement s
for forwarding to the appropriate databases or

- managenment systens; said,rul hekreds bididad ah aitegrated
[00&8a}h datAscerdigamantistiasPect tg%%\l\\{gtﬁ%ﬂ, ?‘hg dgta Stream :

is to be parsed; said.rules.further dictating which

parsiygn@ne@@wt’sSY%%@i(@’éﬁ@hﬁ"s{“eghﬁg‘ sed el enents and if |
returned data i s expec ' Booat Br sbilceany, istring and -
t he cppizal ameng Ted rlgglbﬂrg{}%n%gge %t? nmanagenent

system and said |ogi i€nd i irkihd B@tah@tcecrbaie saiotable
aneting DBSBY S BTN o P D T

~invention, there is proyi BipbinRURASEN inhe farking system
outpigf £35 SRBTFRIING ETLR P%@%%Y%?ﬂé’: gpace noni t ori ng and

neter _ syste M@@ ] Wi 58ld rveOymd redeiviray fleedigrck from
(PSretait @CCQLCQ) f“’{ﬂsergg ec{dgﬁmdnodes di spersed t hroughout

the area in whi i fShsFropt Sidi@ASDyed and
sai¢ ﬁﬁéogeﬁ%rgh}e%@?%? %p‘%gr receiving data from said ©ch

SMVS and (L. 4 b Gy darhdoringakehBaMBand control interface

gat 2GAYPYE 'lfegzdsgté:gér)}t Al y located w thin sai gQSM\I/‘Bdt y

or, Wi rel ecKing Brétptmmiablenses af dilesold e gpplied to sai

aﬂ%&‘&k’?&"g a?osg% X%'Le ?%ﬁgr ng)t conmuni cati on system said
RS BB AR SR ! BrfmBhipationarsidTes iayet dE8) operding (1) 2
(RS PHPEY net systemto a specific address in the
SMYBi o1 engine fofgSREFERMinRRaLiGe docusientnfor isplay apdr)means for
prep r 1 eceivi ng gata fromsaid SMV5 via said gatewa ¢ tracking
ena%%x% G ShankB'F LB s batet (RPSQoaRsk (kG j RS

progranmabl e set of pre-defined and user-definable . id
bOf.[‘l UhE5::aRPhE rdteciib e pankedghen st (B&DdS FREBHVERY P &

he Elvlvs and a router/firewall device for receiving

(R%a delivered to said specific address and

preventi ng unwant ed access to the CCl;

said communication interface layer receives dafa to be transmitted and a parking

system -component address to which data is to be fransmitted; and

at least some of said (RPSC) transmitting data via said (CCI) to said (CCLC)



and wherein said CCl includes a logic core and a
communi cations interface |layer (CIL); said logic core
i ncludes a programmabl e set of rules to be applied to
par ki ng events and requests as the CCl receives
notification of them said CIL including a
presentation engine for generating interactive
docurents for display in an appropriate display

devi ce and enables and all ows for the exchange of
data to renote devices via cellular, satellite or

' |ogg%b%g?@%g%m@égﬁieﬁ%srﬁ%) gy% egrg Iglgc? gsja;célvi[lgij%ﬁtrugt%ing from said
oS Gota 5 IR PubSBE Sl i Bendr B Wi, o
036 c ool SRLRGRY Fofd & Bt BFER fere s provided an
inte?;ﬁ éésa Bérbﬁ% ?na%%é%?%%ﬁst&% SIP gﬁ&ﬁgﬁsi@y stenms; said

her ning a stream nmarkers

upof n%h? f fyr?aﬂ(g?gg%@te% é&f?‘nrﬂa{vﬁ'\gtdét?ﬁar&%i% catbiilty; a plurality

rul es tating which“systemis to receive

of bJhESE: H%&Zﬁgﬁiégﬁﬁﬁﬁt G&Nubdtor Ridesedredai gl data from selected

fata
expect ed, a streamis then passed to-a
SPRGE bf S!S Rnk ARfer® tndBAGOEA® Bloupy ot &iectdNibd@airébeiving said
groI @g?éc co}ee%rr Sgsm tti p}g dat a -tcg) sgi d CIL; and wherei r?
datsai d CIL receives incom ng requests and status
updates fromthe Space Mnitoring and Metering

Sy Sé'%Hﬁemb?%@vhﬁﬁ]%i@&faﬁeﬁﬁraﬁdhﬂtt&ﬂfr@m%eﬁd@fﬁub@ of collector nodes
single-out various data itens included in the data

anchtrdr@difing data to sai 8blkcehodt ers a processing | oop
until each of the various data itens. have been
pr ogessefdr yndnaiting dbiarfeors ahid gtdwayaa dtosayediavipei andtvaebeportal
dat a base managenent system defined in the |logic core
_ for pecefirgnaata droan shid clateosly eohgenreatingi reporeceialied té thenstatue of the
data base or systenm said |ogic core progranmm ng
parkind n&tdrs;regpdt hat dat a has been acquired and
tenporarily stores the received data in the CL; and
sai weadisL el dpnsmittingocsddi repofter te hendetugersedofdathe (IPMS).
and when all of the data have been processed, the _
[001&gi c cdkasouting 40 e thirdregpectbyf e divenlinp. rtergr isegrovided an
data is to be conpiled and the resulting data . - o
integeaigsd |RErkineh Management SYHeE. COMPFgRg:dEPFSFe FPNfteing pnd meter

ertinent assets and users. BRI EF DESCRI PTI ON OF THE
sys%qu(S‘M@S) including 2 number of parking meters; collector nodes dispersed

throughout kthe area in which said meters are depioyed and forming a mesh network for
receiving data from said SMMS and transmitting data to said SMMS;

gateway devices centra[iy located within said SMMS for wirelessly receiving data
from said collector nodes; |

an internet communication system,;

9a



[0017] The above objects features and advant ages of
the invention are readily apparent froma

consi deration of the foll ow ng description of the
best node of carrying out the invention when taken in
conjunction with the follow ng draw ngs representing
the bet node of carrying out the invention, wherein:
[0018] Figure 1 is a diagramof a preferred enbodi nent
of a parking systemincorporating battery powered '
client radios installed in parking neters and o

Lo SN SRR B8 oL R0l oo o

ol e o (0030 P 2 1 2 doran

a Command and Control Interface (CClI) for receiving data from said SMMS via
said gateway devices,' Internet and Collector Nodes and having a programmable set of
pre-defined and user-definable rules applied to the parking eQent data received from the
SMMS and a routerffirewall device for receiving data delivered to said specific address
and preventing unwanted access to the CCI and wherein said CCl includes a logic core
and a communications interface layer (CIL);

said logic core inciud_és -a programmable set of rules to be applied to parking:
events and requests as the CCI receives notification of them; said CIL including a
presentation engine for generating interactive documents for display in appropriate
display devices and-enables and allows for the exchange of data to remote devices via
cellular, satelite or other long range wireless connections; said logic core
communicating data to said CIL for distribution to the requesting user or remote
electronic parking asset; and wherein the rules of said logic core parses the data stream
into applicable‘ data elements for forwarding to the appropriate databases of
management systems; said rules further defining for each data stream markers upon
which the data stream is to b_e parsed; said rules -further dictating which system is to
receive those parsed elements and if returned data is expected; and sach data streém is
then passed to a specific data base or management system; and said logic core
transmitting data to said CII..

[0016d] According to a fourth aspect of the invention, there is provided an

integrated parking management system, comprising: space monitoring and meter

9



parki ng nmeter encl osure for each of the parking
-meters of Figure 1; [OOZO]Flgure 3 illustrates an

array of collector nodes in an urban setting n

accordance with the parking systemshown in Figure 1

[0021] Figure 4 is a diagramof the Command and

Control Interface (CCl) showi ng its comrunication

i nterconnection with the major conponents of a

typi cal vehicle parking system in an another

al ternate enbodi nent of the invention; [0022]Figure 5

shows how an event or used request is processed using

sy§t@rﬁs @Wné?inc@&m%nﬂﬁgo%ﬁlﬁ@}ne@ﬁ' c Center (CCCLC)

and i'ts connection wth various renote assets and DBs

Vi acallceRPAM s HeRRS thidLghdLRER: arkdPARiEH gaid efers are deployed
illustrates how two renpofe assets comuni cate

am?i ltf]déﬁ | 9/mash RRRNOAGEr LEitiRG I FRATBAINBMMS B fiistibig data to
said SMMS;’ ’

gateway devices centrally located within said SMMS for wirelessly receiving data
from said collector nodes;

an internet communication sysiem; said gateway devices wirelesslry transmitting
data over said internet system to a specific address in the SMMS; V

a Command and Control interface (CCl) for receiving data from said SMMS via
. said gateway devices, Infernet and Collector Nodes and having a prog[ammable set of
pre-defined and user-definable rules applied to the parking event data received from the
SMMS and a routerfiirewall device for receiving data delivered to said spec-iﬁc address
and preventing unwanted access to the CCl;

and wherein said CCI includes a logic core and a communications interface layer
(CIL); said logic core includes a programmable set of rules to be applied to parking
evénté and requests as the CCi receives notification of them;- said CIL including a
presentation engine for generating interactive documents for display in an apprdpriate
display device and enables and allows for the exchange of data to remote devices via
cellular, satellite or other long range wireless connections;

said logic core communicating data to said CIL for distribution to the requesting
user or remote electronic parking asset; and wherein the rules of said logic core parses
the data stream into applicable data eleménts for forwarding fo the appropriate

databases or management systems; said ruies further defining for each data stream

9¢



[0024] Figure 7 shows the transm ssion of da

the Space Monitoring and Metering Systens baikftgnthe
Command and Control Interface; [0025]Figure 8
illustrates the basic process used by the Conmand and
Control Interface to process incomng requests. and
status updates; [0026]Figure 9 illustrates

communi cati on between various conponents of the
parking systemto produce a citation for a parking
viol ation detecting by the parking system

[0027] Figure 10 illustrates comunication between
vari ous conponents of the parking systemto provide a

wor k order on etectl Qn o £%|g
Al Ofrther dibeting which
maW@ﬁMﬁw@w¢¢§t ? wll:'Qll(jfté‘a:s’l%{l - 12 illustrate tﬁt

sysgg“:z:s%cp Eegégea tgn@gefa pgrs%gg%%e%@‘érﬁ@t refuieardamd ik expeeiest emd each

data stream is then passed to a specific data base or management system; and said

fogic core transmlttlng data to said CIL; and wherein said CIL receives 1ncom|ng

requests and status updates from the Space Monitoring and Metering Systems (SMMS)

and patees the data stream to single-out various data items included in the data

stréams,; -

satd CClI enters a processing loop until each of the various data items have been

processed by formatting sald data and sending it to a data base management system

deﬁned in the logic core programmlng and acknowledgement is received from the data

- bass or system said loglc core programming indicating that data has been acquu"ed and

temporarlly stores the rec:elved data in the CIL; and

said CiL delaying processmg for the returned data and when at! of the data have

been processed, the logic core dictates a means by which any returned-data is to be

compiled and the tesuitlng data compilation is sent to the CtL for delivery to all pertment

assets and users.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above objects features and advantages of the invention are readily

apparent from a consideration of the foliowing description of the best mode of carrying

out the invention when taken in conjunction with the following drawings represeriting the

bet mode of carrying out the inventioz, Whetei:t:

- od



Det ai | ed Description of the Invention [0029] The
current invention consists of both the integration of
some or all of the conponents in the enbodi nent of
the invention disclosed herein and the nethodol ogi es
of managenent by any or all of the users described
herein that are enabl ed by such integrated parking
managenment system [0030]1n one enbodi ment of the
i nvention, inplenentation of the parking system uses
battery-powered client radios (radios installed by
t he managenent of the parking systen) installed in
parking nmeters that then communicate with Nodes (al so
referred to as Collectors). The nodes .form j-nt ‘ho systermn
r00 Tt wor k Rt Ipisow iddrgsa® e &8 IZ{c‘:“ eﬁogﬁg&gyé kt%lg‘?w%klfn& 7
data that is comunicated fromthe Pa[khggewb%ﬁy Coviding daia
inedehbaRts RadipsowbB03ldhalipaimgiatie’ BPsten PRPESTF 8™ ™
~ I'h Fig. 1 shows parking nmeters (1-1) enbedded with onents
e bq&ﬁ&&%hpgﬁgkgg gﬁl?ﬂ$3@@QMﬂas_ﬂﬂtaVﬁomﬁn@SfP%ﬁ?Hﬁ@K@
“parking neters- (1-1) is communi cated by a wrel ess

link (1- ta.a ctor node (1-2). The collector
_asscr?ea@dféi%&tﬁ%mg%ﬁ%%ﬁ%‘%ngt es wirelessly (1-3a) with other -
col l ector nodes (1-4) to nove data to a_nd,fromq%_11 X dina
[0 g%t evay }(%msé)z is Bhiagahexay iftterslpd cemebRGaERs R B! AR
imternet by a cellular nodem direct connection or o
at her . mea YE S5 datariting aektoofdgereéyi ce - and
Fmﬂﬁ@%nﬁ%?fﬁﬁéﬁ%gg?ﬁgﬁﬁe stg%gge devi ce and web portal
(1-6) then creates reports for use by a .parking .
nager fiku®)3 dlosmates eatawyt of ﬁ%ﬁ@lﬂoﬁgnoégﬁ‘ & CBEHRD seting B
. [00DE ; ! .
o (I-7), comunicates with the public (1-9) about the
- avaj i kdYo.0fnpavdmghswadeBighy Icel | phone, PDA, or
mm'%g%%fggéﬁkﬁfgnaggy(l-ll) or to mai ntenance teans
(1-10) via, for exanple the Internet (1-12) and
conmuni cation |inks . :

Qe



[ 0032] One conponent of the parking system shown in
Fig. 1 is the wireless client node |ocated in the

par ki ng meter shown in Fig. 2. Parking meter (2-1) is
a device which displays tinme, takes noney in various
forms, and indicates violation condition in the

vari ous parking spaces (not shown) of the parking
system Modem parking nmeters are el ectronic 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 terns.

00280 | nt eBicated {Soamdindgat bbrise Weduh@d( kEMCdhBoB)nterface (CCI)
i ncludes a Meter Data Buss (MDB) (2- 3), CPU and

howmyc&:&ﬁﬁ}n@aﬁ@n §1%51%)mnegﬁ<%‘%ﬁ§:l ikl m(aﬁ) n#%ﬁ@n(ﬁ’ a typical

power supply (2-4) placed [ I cati1on
. a Vehicle Pres nce Det r (VPD) .(.2-. nd the
vericlh bt okt B 5 B G PRL e lodnlGihe b iReBBR L 10
housing wth the Parking Meter (2-5) and VPD 2-6.
[0024;0033] ThiguMd Phhchd-hddy BEEVENT & @LATRYIEG A hrOBSsQBLIMRE Ahe
the principle conmponents of the systemand permts

Centﬁ?gﬂgﬂﬁ@ta'nﬁ%n%i PE&0 dhRr ;@@@L@b %_%Ye Cé&ﬁ%@m&'\%ﬁgvﬁ%us

any one conponent
nic Lnternally with t transcei ver (2 1)
remoffHN RS E DR 'S KBk ttedrs et s he VRS (2. 6)
and the Parking Meter (2-5) as shown in Fig. 2. The

0025ﬁr ansceﬁéﬁfe 6211 fstrhiBs | HHvE GRBURREAS | QM chihnh 8P Widetly as
- and Antenna (2-7) which, in turnis in

, I r Nodes (1-2) (Fig.

oppe W&@%%ﬁ&?g@%ﬁ% ‘gteg?’f rom and sends data to

: the Parking Meter (2-5), the VPS (2-6) and a

[002430! | ectBipudel7 2how th {pdndinidsidnyofodatCoolre e micé Modjoring and
(Fig. 1). [0034]Fig. 3 illustrates an Array of _

Meteﬁﬁ% ko&EQE bRAGRSHE CothrniaRiaealContBAR e skE NY.
l'ectors (1-2) provide the comuni cat’i ons backbone

of the system Collector Nodes (1-7) are M
[002%r unmunfFigare & fidusiateh tit basic Goickwsatsed bXdbe £ofima)! ! Control
shown in Fig. 3. A Gateway (1-5) or nultiple

Interfaas RVERYSsss aidnitag kdqoestdviideststug dpdafes; or a plurality of

Parking Meters 1-1. OQther Parldng Meters (1-1) in
be in_comunications with a plurality of _

[002@0| | ect JEUIR0Y dHugirales) ConupBISIts PEWedt VRBeISscqupaents of the
are typically located on street lights, traffic

parkisg gpsits ©r potiher asttaticd dores padoeg etblajppr dstéatmp edyy the parking
3-10 nmeters above street level to facilitate

syste@@MMuni cat i ons.

[0027] Figure 10 flustrates communication between various components of the
parking system to provide a work order upon detection of a malfunction in the parldng

systerm;

[0028] Figuresll — 12 illustrate the basic format of a geopgraphical information

system user interface.
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[ 0036] Gat eways as used herein link the Tel emetry
systemto the outside world and in the present
invention the Gateway is a Conputer a Transceiver,
and a neans of communicating with either the interne
or a programthat provides nonitoring and control of
the parking plant. ... 1/4"unpon=nLa [0037] Anot her
enbodi nent of the invention includes a centralized
core conputing system (see Fig. 4) that acts as a
command and control center -and interface for al

parl dng event notifications, user information

conmuni DatURY PRSAB RS, Rk MLlOr Vi Ll
conmponents meki ng use of the data collected from

[o02®at ent vehiighest BREREIOEmsRRCLIHoRNGRIittedtibe o8 siehe or all of the
system Wth respect to Fig. 4 The Space Mnitoring

comp%ﬂgnty% el DA SERBARE 1 aikblob& KRBAGRESH: Wethodologies
any communi catron network avallable to the Command
and Control Interfa Cca 4-2) .. \Wen ent s I -
of mERHETREL PGB OToRlL A TS (TR PRSP S SBEEY oy such
) bei ng nonitored, or the equipnent in place to do so,
integpatRbPATIINE GRATRSHECK S¥EEBN i s opened with the CCl
(4-2). During this communi cati ons session any data
el at ed; t j ] 3L & h .
003, * 37%) Sod\ugRRER, bR B, ESRAPAARGE ok ounby Burking
space .or assi'st inyolve t he.date and.ti of the
systeBh B RisaranT e Aler et e onilra oBE BinpetBent of te
(type of violation, failure, etc.). A so during thi
parkipgravsiemg dpstalies Sesaiking meEradent tthem sPmEsRIcatst WédNPi?S (also
the formof transactions is sent to the CCO (4-2) for
refertedle té nashiGaillectordl aftel ysiles dbmh hintalat anctWirks ¢hajaprwvides the
' i ncl ude the individual events needed by the data
comBRRLMEIS bRBREe f60dge ek & eorbinahicsitd ¢onf tr Mirshgmeat Client
reporting. In the case of either a violation state or
Rmﬁ?%naintenance alert, the CCl (4-2) sends a nessage to
e appropriate Enforcenent Personnel (4-3) or
Mai nt enance Personnel (4-5). [0038] Upon arriving at
[003the spatle iparkinge syitem, iltdseatdrikeFigc dn shonnpaikeeg eceters (1-1)
directly with the (SMUWS) (4-1) using wired, wreless :
emb&ddc® RliihCRkte SOFMREL Sl drRRadios. THASE 16 @REOMCAE baiing hbters (1-1)
identify the space in question directly to the work

is co [ica‘l-:’erdc?y.cag{?vlﬁ'gfgg{]r@% @gi) oMLK Eh0deT 199, Ll& SoliRtor nrode (1-

address the el ectronic work order o

citat.ion can b ated wt ropriate informtion

2) oyt e STASRY Got 8 Pre o RER S B8 S5 e Rt o and
alert. Parking Staff Supervisors (4-7) can, also

fromag @atsavay Hd -0l The eatefay (eb) Boranarctedrite Sigintemes by a cellular
portal the supervisor can manual ly assign open work

" modendéirst antneatien bs othehaerdansand meoves daterit aostotage dekinownd web

~location of avail abl e personnel, generate reports on

portZ0ReIE) 0 mﬁ[sﬁor@ge adeed sndn@b oaml (1e6hiheh efdaealrepets B mse by a

an= reports.

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

11



Parlcing Policy Makers (4-8)can access the web portal
to obtain historical reports on space usage or to
nodel policy changes. The CCl (4-2) generates reports
fromdata collected by the SMM5 4-1) and anal yzed by
the Data Anal ysis Engi ne (not Shown) within the CC
(4-2). Changes to policy can then be depl oyed by
ei ther the policy nmakers or parking nanagenent staff
by instructing the CCl (4-2) to issue progranm ng
updates to the SMM5 (4-1). These are transmtted to
the spaces and all rel ated signage The Controlling
. nt i t,i ccount. i onn :4- '
s QoA (Ot Bar (2P o S ahriot SRarfe it Wbl (1-12) and
coLIect%d fromthe neters. Adjudication Personnel (4-
commgicFion kS web portal to access specialized reports
conmbi ning the violations, citations and nai nt enance
[00337€C0T dSOsd @pRGahdh: tdFehEPardn kydtln d@bemMnNEigt Neis the wireless
validity of citations issued to notorists. Traffic

S e e T

ernine en par
.traffic congestion and Energency Servi.ce 4-12) t0O ... .

which (P (WP S0 IS R P OLSErED i At SiiIFip (shdition in
vehicles fromno parking areas froma centralized '

the vetfieysararifing spaces (RoTReO PRI KithgPP e SEsten. Yigplemaprkjag meters are
either the web portal or a connected

electioniceind sdowlr yslestetecdats oelgig fonthorirmsdctnn regad dhdighe ability to
avai | abl e parking spaces or to nake paynent for such

recei PP 3ERBctiM SFRAtAME hBaxnEMbpdehear hitD plidiige satést addl ferms.  An
receive exported data directly fromthe CCl (4-2) to

Integ%t?cg ??%ﬁrﬁiéqg%'m{)n ARl gCﬁg?:%) 41?1?1%1 = PAVTRDUSata Buss %‘PB) (2-

I'Tection Agencies (* access web por
3), C?Ef SoRVE S M et G e U

4-16) receive alerts fromthe, (4-2)_regar
supplyeBr4pInkased i coBIBRIEHR Hﬂ@@d‘f%}ﬂﬁ%’ﬁw’ﬁcw?@%ﬁf 8) 2-6) anc
| ocation as enforcenent officers submt electronic ,
the Parlking iNeteid (F-0). TEM ¢A-80ris focatndEmes genmypn Senyingegith the Parking
(4-17). [0039]Figure 5 illustrates how an event or
MetcH8EBF) #1R1VEDt2-6s processed. The request is generated
by either the sensing of a parking asset status
change or a user making a specific request. TheHEvent X
[0033Ini ti at Bre ANHEB/ (dey (PSS SeTABURBICHRANS o PETWESTy Hae cpfinciple
(4-2) . The request is interpreted by the ]
compCaams nif ¢at vtesn lant grefaite c¢BrRpicachsprebeessibd rhyaiing systems
Central Command and Control Logic Center (CCCLC)
showhn 3e.2 Ty Qeeleeripandit fhiss. PTIRITRINEEN (002 pesiratiitates internally

predefined actions for each request nmade. In so-

with %é;g%gc%ig% 4%6(@1:% (318Y, e RS wHIPER Teg9.8) and the

as’ we as one or nore

Dat abases_ (DB, 1, DB- = t o _obt ai dditional . . .
ParkRR PR OhES SPRETOBE %) TReTSsRRD (i g Ry ggion wit
'~ send instructions to one or. npre Renpte Assets (5-4, .
the G2 &Mp-Rsand Pedming @)t KBICReBuBER 15 Ap cPRgRHRIGLon with the

made by the CCCLC (5-3) for action or farther data
Collerar Ipads €d-2) HFmudh Thh dCBI (28) 29cetves idateclgrandtsyeds data to the

request or conmand into a protocol understood by the

i nt ended asset or database. Once all necessary

infoujiation is conpiled it is sent to the C (5-2)to

return a resulting confirmation or report to the
initiating asset or user vig the Event initiator

Asset/User (5-1). [0040]Figtire 6 illustrates how two

renote assets communicate directly as opposed to

di recting communi cations through the CCl (4-2). The

Cl (6-1) interprets the comunications for

transm ssion over the proper connection and protoco

(6-2) for the receiving device(6-3) This nessage is



di scl oses a vehicle detection systemidentifying
information with respect to individual parking spares
i nrludi ng when a vehicle enters or |eaves a parking
space, how |l ong the vehicle has been in such space,
whet her the parking nmeter associated with the space
is in good operating order, whether the requested
charge for occupancy of the space has been paid,

whet her the vehicle is in conpliance with any ot her
regul ations as to the space, whether a violation has
occurred or is about to occur and the status of usage

Parki%% Nib&r g’ﬁbj %F]Qé {08 (TRShARLMBLRP4RD TR RNESERE %f_ Collectors (1-

vention €ollects, $tores and transmts the above
2)(Fda to a central conmand and control interface
t% ) in Fig. 7] , which uses proprietary software,
coll ates, analyzes and transmts reports to a
[0034dj spl ayFigi B ifle@fatéseal Akiafef CHRERbINJdes i kit pigalt iran setting.
end user of the data to access and nmake use of the

Collégggrn;%ﬁﬁ) gﬂ}(ii fHe élaﬁ'néhﬁniédﬁoﬂ@ 8L Bhe BPER syfem. Collector Nodes

nication 1 ncluding wreless conmruni cati on

devi.ces, handheld c. ter | ] el I:C o
(2GR i G TS e st ook RO ERaf P b ol f e 3. 4

the needs or desjres of the end user. [0043]Fig..7, .
GotowRp b5t AEmOIIS HasSTEsh, B LraS %?ﬁst(h-égs%i@%msof Parking

(7-2) back to the CC (7-1). The nonitoring and | )
Meteketler.i GthesyRaridng Weters 6i-1) dattarn sagobs ée tcommmstestions with a -

(7-3) dispersed throughout the area in which neters

pluraéityeofiegliceye Nodth€l-Tpl | ect or Nodes (7-3) form a nesh
network to transmt data to one or nore centralized
Gat eway devi ces (7-%%. These_Gat eway devic?s (7-&% ,
(0033 e confeldacid NedesHé-2) mrebiielly omjedpigstiet ighperaige signals
transmt data over the intemet to a specific address.
or otAeReunte@nreFilpeael lapoewincaely 73-50 mefewmi shoye daeat level to facilitate
delivered to that address and prevents unwanted
commgsiesthnko the CA (7-1). As each SMVB (7-2) is
identified with an address of its own, messages can

be sent along the reverse path fromthe CC (7-1) aa
[003Qlel |, ComiwrBES ahdsoprreig) inknihg ickretry 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
10037] Another embodiment of the invention includes a centralized core
computing system (see Fig. 4) that acts as a command and control center and interface
for all parking event notifications, user information requests as well as the logging and -
validation of all communication transmissions made between individual components
making use of the data collected from patent vehicle detectors and transmitied to such
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[ 0044] The Command and Control Interface (CCl) (7-1)
is conmputerized datafl ow system Functionally, it
consists of a logic core ((7-6) and a conmuni cati ons
interface layer (7-7). Logic Core [0045]The |ogic
core (7-6) of the CCl (7-1) is a programrmabl e set of
rules to be applied to parking events and requests as
the CCl (7-1) receives notification of them The
rules are both pre-defined and user-definable in
nature. The rules will dictate how the event or
request will be handled. The first step of the rules
systeW. [ WitheedRcPRr Eig. thehs 8baeSHoaRMIMeANDMRG BRIV tdr  OPMMS)
applicabl'e data el enments for forwarding to the

' : t LN
(LR DB SOIER  HNETE. T eman
Cone A ST RS T 8 SR B e B3 s

those parsed elenents and if returned data is . . .

the spags deIEIDOMEE R PATRE STHREFANE Pace Hofe B ayasyBepitsions gession
speci fi c database or nanagenent system and confirm

is operedevigh thefCEg-3)ulDurtgtthissbrmeamicalibes sosmupiy ditk orlsted to the
with each elenent will be |logged in a separate

changtairafiame i eandMigtdtd grl CCY ack). NThia g+l intRGSAihe type of change,

' di agnostic reports. If the rules dictate that a

e S TR S S RN st BB Bariar 1o that
dat a stream-.and store.it locally..Once,each parsed .

stato 8o h A0 Mafert et Gh b P HEd S P BB a8 g session

re. conpil ed and passed gn to the conmuni catj Qns .

any SAHOPARGER PRy e Ao QL PRUBEYOTS SRR (PafRESiig) for use in
user or renote el ectronic parking asset.

historiesirnwyeaof duglaimilbescale inalpde te0dig]dThkevents needed by the data
communi cations interface |layer (CIE) (7-7) is a

analysigl érngidence tgegbrataedthtidgtioatioc alkidRal eappetie dnt the naaké iodl dther a
physi cal connections and using nultiple protocols.

violatl B staftl &  AeBibBYBE alefr; fle COT(4L00SrRs RIBSBAAL @B appropriate
engi ne which generates interactive docunents for

Enfo bR o S R BB TR cams 1o

renote devices by way of cellular, satellite or other
[003d]ong r angsh WhEEheSs tBONPest 0 QSestibhe 10 Mt Cahi eSmunicate
interface layer (7-7) uses routing tables to track

direc®P ! A8 (FRAIS) @lﬁ) 9§i9% @ﬁf@d,s WhiRIRE oH 855 AMER munications . This
conmmuni cating Wth' eac evi ce. :
communication will identify the space in question directly to the work order ot 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.
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Data Transmi ssion [0047] The primary operation of the
- systemis to transport data fromone |ocation to
anot her where it can be acted upon by the receiving
device or user. Data is transmitted usi‘ng a
predefined packet structure. This structure includes
information identifying the origination point of the
nessage, a packet nunber, status data for the device
and payl oad data. The origination id is used to
identify for the CC (7-1) what device sent the
nmessage. The packet nunber is used to re-conpile data

ParkRRCKSS MakBi! ULPLE, RACKkETS: 8 Rerfed obRif aR¥R¥aPkports on

t he neCessary data in the proper order. This is
sary. in . i ] | gat.enci ca
spach IR B to T BBUE0 SRS “The Tt R0 Mo e
st at.us _da nsj.sts, of seyeral pj eces of .
collefisd FPmis M dab s W@B@eﬁ%%kﬁ% AT Yo Fngig (ot Shown)
__operating status of the reporting device. The payload
- withigothei ©n! ¢f-21-heClpmgreto pslieheandhaai bedeplayed beiatges &t policy
to the CCO (7-1) for processing. [0048] To transfer

makataba pafkiver mammenentthffity nstrestiracke CCI (423 19 issec piogesnming
the data to be transnmitted and the device address to

upda’{!@@ ik;cg had EMMSt@-heTHAE ¥ehatkmiBag e ﬁ&%gﬁ@é‘si DG RUké Ggnage
a

| es, the neans of conmunication and protocols are

The SEREEALD A0 AR Padhil 2 0PRIRL B CET Choush the web

ddressed to one indivj.dual .device or a,graqup,.of
porea iy RE T esite St BB st Re B ke e cA b OiRiS: Bersaanel (-
necessary and interpreted by the logic of the o
10) ysedbs WeRgpa@l ite afeeys sorsialised Fengats spmbieng) feaviphéiRes, citations
wll tell the receiving device what action to take
and machtadahch rezardsnebdredsintthe ARl $-2) Ws eletekminerthacelidity of citations
[0049] I n order for human users to interact with the

issucBY i eibiordie TeFfid Cohirol Pekdsdesl capBbide tHe$vebOportal access to
produce interactive web page docunents that can be

s THEESRES Iy IBIE L AN P CRTIAEELGR: wll Smcroney
Servicgé %{-flf)c%saccess the same portal to assist in the clearing of vehicles from no
parking areas from a centralized dispatch center. The Parking public (4-13) can use either
the web portal or a connc;cted intermediary service to get information regarding available
parking spaces or to make payment for such spaces. Alternative Pay’mént Clearing
Houses (4-14) receive exported data directly from the CCI (4-2)-’@ process credit, debit
or smart card pajrments. Citation Collection Agencies (4-15) access web portal and/or
receive exported daté directly from the CCI for processing past-due citations. Towing
Contractors (4-16) receive aleﬁs 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 (4-17).
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[0050] Figure 8 illustrates the basic process by which
the CCl (7-1) processes incom ng requests and status
updat es. The event is received by Receive
Event/ Request (8-1) to start the process. The CIL in
t he Parse Event/Request (8-2) parses the data stream
to single-out the various data itens included in the
streans. The CCl (7-1) then enters a processing |oop
(8-3) until each of the various data itens have been
~processed. Each data itemis formatted and sent to
t he dat abase managenent system ( 8-5) defined in the
gic Gere's ' enment _is.then
100300 der v el iean P RE B B a0 PE S T et R B0 roaves
. Cor e’ rogr ing.indicates that data |s to be .
15 g‘f’i“%réf&déag e‘%ﬁéﬁﬂ?ﬁ%ﬂ%&}’& 4 PETGE AR ﬁlf‘a%%?s‘ffe%nusef making &
(8-7). The CCl interface awaits that returned data
sm&%smaes@%e Faent oftiatereA shat/Hsert(énfa strilpe mewsage to the CCI (4-2) .
processed, the progranm ng of the |logic core dictates
The Bgnesans idyrpwidd by diny Costumitosainerfaee t(6-2hend qopdcsed by the
(8-8) and the resulting conpilation of data is passed
Cent#a0 Gd’h%nﬁ%ﬂb@'&ﬁﬁﬂo@%gid"b@ﬁifeﬁ‘%@d;mr(sigf 9;9‘?& IMBCYCL@-3) is

all of the pertinent assets and users:

o0 F G2 ks S e ERRGAL % g e, 0
coct ety BT e Fogre REPEe(a) Brcers bhe Halld o o

received and creates a Ctation Detail (9-2) This
moredaptabasss {IABr, (P Rmrs MB-E Lt obtalndfitiaspeigormation. The CCCLC’s)
comuni cations network (9-3) to an enforcenent
(5-3)obpfdgeanmmghand Aisb dembmpstrhgion 9o 4e whewe Bembteadssots (5-4, 5-3,
(9-5) is witten once the officer reaches the space
5-6) b aqeast bPhe {Q06L] A RERIR rhideUist Hat @SCUJB&S—B% for action or
processi ng of a parking asset mal function (10-1). The _
- A j i Yt -1 .
f'ur‘nhéfatllatﬂ@fét%é%gbd %L%goﬂti% quei n@t ZI) tB%éPﬂé:!):tv%g gicfue;t) o2 hmand into a

passed t’hroug y (10- to the
mrand_ a ntrol . l.nterface. . The Logi g Core . ST
protogp IR e B R hadalisit of ity Rl efl oty cofpmpgton i

rk Order (10-3), This is then transmjfted via a
coma\iﬁflér é%éeréo%’gﬁiélaﬁ"%ﬁ% TREEWGr ¥Esiipg #pniguagion or report to the .
mai nt enance worker's handhel d conput er The worker

initiatihg Asspleerfuseinya tiveE vamp Aiifiatand sst/Mstdbds. t he el ectronic
Wrk Order(10-5). In conpleting the Work Order, the

rker Jl.ists rts used and places a tine.stanp _

oo e T p TeRRe ot i Rl o S oS Brecty e
transnmitted back to the CC Geografhi cal Parking

opposes i dvigeiieayspaigations through the CTI (4-2). The CI (6-1) mmterprets the

communications for transmission over the proper connection and protocol ('6-2)7 for the
recetving 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 réceipt of the message to the

initiating device and both devices record the fact of the transmission in temporary

16



[0053] Figures 11-15 illustrate the basic format of a
geographi cal information systemuser interface. The
interface has many views and filtering |levels. Figure
11 shows a vi ew focused on enforcenent status. The
selection controls (11-1) allow the user to filter
the view according to specific statuses. In this
case, the viewis filtered to show only unoccupi ed
spaces. These are indicated by icons (11-2) on the
‘map. [0054] Figure 12 shows the sane view as Figure
11, however in Figure 12 a user has clicked on one of .
. ' . I At i ‘
s Th R e e B S 2R E & B G et sorage in
space represented the icon. [0055]Figure 13 is
the oS Pad SRTRRESEMAIPES 11 and 12, but the filter has
been expanded to show both unoccupi ed spaces and
[004Id]hOS_8 visth %&n@é%l‘i@aﬁoﬂ_ﬁﬁﬂ%ﬁr@,' Alhon [PP560ThE still pending,
etai |l balloon (13-1) gives information about both
disck&%?iasx?e%‘%&e %@E&ﬁ!}f ﬁéét%néﬁ%rﬁ{a}gﬁ%%oﬁngg?ﬁ Qﬁﬁle%eg%%:ﬂt% (lie%ﬁvidual

S aviewo epresents user

groupi ngs .of. spaces. ILn.this case, the user as
PALXIGR P 84@‘%1‘1’:?[16% BeaddVSrr ﬁgtegnqrﬁ?%vgﬁgrﬁar B8 iSESS fow long the
_effect at the spaces. The selected policies are o
vehiglie Beschaea dn Bycht fpace ovhwtca the prskipg gnetan asgnciajerhwithtthrespace is in
vi sual neans. [0057} These groupi ngs can then be used
goodtaperating roedeny thethamte refiesige shirge pal occyparoy of thespacs bas been
manage the spaces. Figure 15 shows a geographic
paid, Seh&Bdr 188 RhiclelemScompliance with any other regulations as to the space,
whether a violation has occurred or is about i0 occur and the status of usage of the

collection mechanism.

[0042] The present invention collects, siores and transmits the above data to a
central command and control interface [(CCCIL) 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 devicres, handheld-
computer, cell phones electronic signage or other modes of expression that best suit the

needs or desires of the end user.

[0043] 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
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Users can define different types of geographies. Such
types can be either political (council district) or
functional (enforcement zones). As with the groupings
in Figure 14, these selections (15-1) can be used to
generate reports, change policy or nmanage the spaces
wi thin that geography. [0058]type are initiated with
a user selecting one or nore spaces using a nouse or
by selecting the spaces froma list in the Parking
Public (4-27). Once selected, the user can initiate
predefined actions using nenus accessed through a

(7-HTEThbD Tat@ay EliQR (914 R chiNE0El AC BreTal88R OF-8P¥nd are able to
cont extual nenus avail abl e through a defined

transﬁﬁm%.tﬁagvjeg e t@}ﬁ%‘%b%' #ﬁéﬁc aﬁdfe?sr ' 95 T}i%ﬁteﬁ’ﬁl%@%hecfe%ma (7-5)

can ered e user to de

.speci fi.cs of, t uest.. The ntlre reques
fec”lﬁg%@aé%d%ﬁ’ tg tPE%aHaﬁ@ﬁeés STEYeby SR grara-D. as
edefined rul es dictate what data el enents are to be
each §MM§c(t7é’d is Weniifigleyithaa afdregreoldis| vy Epseagas £ fhicehalong the

devi ce(s) conmuni cations shoul d be passed.

reverf® 08 [iSinmiHedPCl(7-Dies wallpns on t he map i mages can be
used to display current status information. This
information is updated either by manual request of

Comblh sl CobtroEThtsthckhe di splay or by automatic
refreshing of the display. In either case, CO (4-2)

00447 < T CBpefsrd CobBR LR [P AL Yop g e deatiow

dat abase contalnln the current inforpation and . .
systegp dBirssionplly, di %cmszas%s ohilpgia epte &f7H@c A AcoRMRAHHeRdions interface

Textual Reporting [0060]Often, the information
layer{@¢0i red by users (peripheral conponents (4-21-30)

Logic Core

.[0045] The logic coi'e (7-6_) of the CCI(7-1) is a programmabie set of rules to be
- applied to parking events and requests as the CCI (7-1) receives notification of them.
The rules are both pre-defined and user-definable in nature. 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 sysiems. 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 systefn and confirm
receipt of the full data stream. The commpnications with each element will be logged in
a separate database for historical tracking and internal diagnostic reports. If the rules
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is statistical in nature. To address these requests,
the invention will include textual reports which wll
be available to users. Reports are driven by input
screens specifying date ranges, selection of spaces
by groups or individually, types of statistics and 23
information to be included, e.g. how many neters in a
pl ant are inoperative at a particular tine and
sub-sections of data to be conpared to one-anot her.
Reporting will take the formof witten reports,
tables or charts as contextually appropriate for the

dictaettBht Siebonsé QeHEGE Q8RN dupFordse bystéeh anhipeatkd RRPOUI I 741 ) will
[0061]In addition to the textual reports, graphs

_ ‘| , _ g L SILES -
wait 8@ XhHH @ RUERE A0S 1BLalB! AOhSH Lih iR fata stam s
' conpari sons d breakdowns of., i,nterrel ate .
procS0aR 2y Pame Baor s W rRiieh Bl bhEed Hfdo the sommusications
. reports wll_ be presented as directed by X X

interface layer 30 for delivery to the requesting user or remote electronic parking asset.

Communicaiibns Interface Layer

[0046] The communjﬁations interface layer (CIL) (7-7) is a multi-faceted shell
that can be connected to multiple physical connections and.using multiple protocols. The
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 déta streams to remofe devices by way of cellular, satellite or other long
range wireless connections. The communications interface layer (7-7) uses routing tables

to track both the means and protocols to be used when communicating with each device.

Data Transmission

‘[0047} 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 transmitied
using & predefined packet structure. This structure includes information. identifying the .
origination point of the message, a packet nuﬁnber, status data for the device and paylbad
data. The origination id is used to identify for the CCI (7-1) what device sent the
message. The packet number is used io re-compile data packets if multiple packets are
needed to convey all the necessary data in the pfoper order. This is necessary in case

communications latencies cause the packets to be received cut of order. The device
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a user input screen which controls date ranges,
groups or individual spaces to be included and the
statistics to be graphed. Users also select the graph
type to be used froma list of available graph types.
Wien applicable, the users can conpare statistics by
overl ayi ng one statistic agai nst another. The graph
selection interface provides the option for the user
to specify if results are to be presented on separate
axes. This is useful when conparing statistics with
differing units of neasure, such as conparing revenue
statul BadRbh LS oPERLAT kef BIREd FNERHENS] SABaHY €d] 'gﬂ-l_}_to monitor
percentages. Electronic Signage / Displays [0063[ The
the o?écah[tﬁrgpsslt%}ﬁsle 89 g% %ngﬁltnr otﬁ‘évgceql ‘?Ré %%é%)ée&r) ?or@i%xg%tf%héj n_'ﬁ%l?@t is the

space~nonrt ori ng and ng equip

.Suc i splays_ (for | e, the displays shown in
aeteifatibi iR 8 10 R s DT LGt P Eand LoD o ol by

connected to the actual netering equi pnent to

mmuni ty 0ol Cl 1 4’4
[004%]8bl oy ?%gnéz?fg{ &%&1 thé abBfnARdH PR 1h{é;rf|§§e te1 Eﬂ“ﬁ) RELKLNGe data

ectronic nature all ows suc

sig,.n t e .upd o _ref.l.ect. n i.n rate

to bR SRPE AR AR =L L i U Rl b on aetnes
.deploy a workforce to replace or_ nodify signs. .

routipg t1AREL: GigcReany ﬁggf@@f%ue%@oanﬂldr @wfﬁs é%f‘aﬁafegn@aﬁ and the
not be nade to such policies. Supporting Databases

payleatddain feretted tforsgetvers  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

[0049] In order for human users to interact with the system, the CCI (7-1)
includes capabilities to produce interactive web page document;sﬂlat can be accessed by
users over any internet connection. The invention includes several different types of

interfaces.

(00507 Figure 8 ﬂiustrates the basic process by which the CCI (7-1) processes
incoming requests and status updates. The event is received by Receive Evént/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.

Fach data item is formatted and sent to the database management system ( 8-5) defined in
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[0064] I n order to render detailed and flexible
reports in all of the necessary foituats, a nunber of
i nt erconnécted systens and dat abases are required.
The CCI 20 coordinates the inputs of these individua
data sources to create the individual presentations
in any one or nore of the periperhal conponents 21-30
shown | Fig. 4. Data Anal ysis Engi ne [0065] The data
anal ysis engine is used to process raw data received
fromnmeters and user inputs. [0066] For the processing
of neter data, a systemlike the Smart Meter System

the L@%c R3Ok ?ng‘ilamrﬂm% and RROSWIed rt Pthe 9 FecSRed EonlNDe data base
- 11/179, 779, filed 13 July 2005 and pending is

0 I C -
or sy{ i PR EREE Qs SR RRRRS Bl Bt Bhua R RCE REoiOh Bhm
t hat applicatjon. This.syst nmust. be expanded.to . .
bl b R ST (B 515 Ly Bty Ry smerpd data (5
-The outputs of this processing are then stored_in an
7).Ongg $8ci atbe dlathatiembadavy Reatharogessed, 4bo progrygpming ef the logic core
retrieval and conpilation into the aggregated
- dictatet atmhedtns by whghi angdrefunnedudsa iy egbestmepiledke (foB) gnd the resulting
[0067] The system of the invention also allows for

complIREQ] bNhtDfs f2bRAIE the ComBupRENG:S AfiBriade Raer &itdiclivery to all of
Par ki ng Policy Makers (4-22). By storing historical
daf can generate theoretical reports of
theprev%ﬁd%ggﬁgé%éﬁgggi pact if changes policy had been
or were to be adopted. The user can sinply specify
[005TMhi ch $igire s iPssttates ntha uabtegsiab tedr a andatwdmiscdvent. The event is
statistics to calculate and the systemcan use the
reporfa Hyoht Gavigatay )tﬁd%%kéeﬁ%ﬁu%}ﬁ"glert@EHieh%-(Qfﬁﬁ @86k to the CCI (7-
results are based on actual data for target geography
| d BILA (38T SRR VAL LiRADerail (52
. THES S Sl TR MG RS B B Dl (02
This ?ﬂgfa;g% eenb)éragsnc}:i Lhal PeLesaia eSS WBLS (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.

0052} Figure 10 illustrates the processing of a parking asset malfunction (10-1).
The malfunction is reported by the SMMS (4-1) and passed ﬂnough 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
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 Woﬂc Order, the worker lists any parts used and places a time stamp on
the repair made. This informaﬁon can then be transmitted back to the CCI
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Current Status Database [0068] The current status

dat abase is a database containing records for each
asset or human resource bei ng nonitored.

[ 0069] Records relating to spaces being nonitored by
the SMV5 (4--1)contain information regarding the
space's usage state, violation state and mai nt enance
state. The table is updated with each new report from
the systemtelenetry of changes in the space's
various statuses. The details of the records contain
any exception cases relating to the space, its

Geog8h Rt PANGH PBAKIME oABfyeEm | ts vehicle detector or the
: comuni cations device. [0070] Records relating to

uman resources, . f.or exapple by.the Parking Staff. .
[Oosguper Vi gigi"%es( = &a)l%ls“&?e {gﬁebaé‘a%fo&?i’ﬁt E’ﬁlai %?%ﬁ?ﬁbéﬂ’rag information
are al so updated as new data is recei X?{g by the )
systegy ssasrintesinni et NEwace SAN TS sViews aRd adtepiag dilt y Figure 11
These records include information regarding the
showe auiipméotusédon smfoemehattatenpllay sedection ebuitiln Gl lv Brillomethe user
and tools), the enployee's |ocation and any assi gnhed

to filRk 1RSFed REEiM0Iokspetide sainass. I BOthiy @de, hife tiaer is filtered to show
Mai nt enance Personnel 30. Parking Inventory

only M}é&g?%g @gac§¥ STRER FORELLASyTBORI(1 £OTBR RN

mana ny operation of asset, i's inventory

[0054] ‘Figure 12 shows the same view as Figure 11, bowever in Figure 12 a user
has clicked on one of the icons. When this happens a balloon or window (12-1} opens to

- provide further details regarding the space represented by the icon.

[00551 Figure 13 is similar to the Figures 11 and 12, but the filter has been

expanded to show both unoccupied spaces and those with an expired meter violation

[0056] The detail balloon (13-1) gives information about both the space and the
violation occuiring therein. Figure 14 is a view of the GIS.that represents user defined
groupings of spaces. In this case, the user as defined groups based on the enforcement
policy in effect at the spaces. The selected policies are indicated by the colored line (14-

1) or some other visual means.

[0057} These groupings can then be used to run repoﬁs, make changes to policy,
or otherwise manage the spaces. Figure 15 shows a geographic selection of meters.
Users can define different types of geographies. Such types can be either political

(council district) or functional (enforcement zones). As with the groupings in Figure 14,
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tracki ng. Each elenment of the operation is identified

Wi th a uni que serial nunber. This serial nunber is

used to index a database table which contains al

information regarding the asset. This information

i ncl udes part nunbers, nodel nunbers and

manuf acturer. [0072] Additional database tables are

used to track historical events regarding the asset.

Such events include mai ntenance issues and events,

upgr ades, | ocation changes and connected assets. This

data is useful to the operation of the M ntenance ‘
thescPesle@ipnel(14-4) 3} beThed SURRheIRMABbH, albhese 58I PE: HEBGoe the

to display both current and historical data régarding

spac&Witda Sigk Esgéégﬁsysten1in order to schedul e

mai nt enance, acenents or .upgrades. [0073] Wen

probl ems do arise that may require replacenent parts,
[0058]abl es $tperarednitinted ithed L@ selegipdine@rasseGh@ieedsing a mouse

repl acenent parts and avail abl e stock for '

or byrseRkaee R ibsces b g livsiadhd Parﬁiﬁ% PR8iETBY - e RNE Qe RE@WSthe user
(Mai nt enance Personnel (4-31) have all t'he necessary

can ﬂﬁ%ﬁ%ré&ﬁﬁ@ﬁ LOS s Elsﬁlg%g%rfug RAlLS t.ﬁ#ﬂ%%gﬁ % b %lale %Sy’]ré ?.%%5 of the

I nformation regar € sources ur chasi

) arts and l.ead tines to facil.jtate efficient orderin

imeri 5B O 57 ConeR Rl manrh erails oty Beed spspuon of
al so. contain toals to further create efficiencies in

MOUSE fifikd-ordy SHEPRGE MEFMALS cak Ghel hy eniseedabyitheitieer tof define the
ordering parts from manufacturers and cal cul ating the

specifies ol tkfrequdst e The detiremgpqoesat theh @assad dnsthithpildige center of the
costs. Maintenance History :

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.

[0059] Similarly, the icons on the map images can be used to display current
status information. This information is updated either by manual request of the user to

refresh the display or by automatic refreshing of the display. In either c.ase., ot (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
[00601 Often, the information reciuired by users {peripheral éomponents (4-21-30)
is statistical in nature. To address these requests, the invention will iﬁclude textual
reports which will be available to users. Reports‘ are driven by input screens specifying

date ranges, selection of spaces by groups or individually, types of statistics and
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[ 0075] As nentioned previously, the maintenance
hi st ory of each asset is tracked. This infoiniation
is inmportant in analyzing trends of br.eakdowns
facilitating preventive mai ntenance Mi ntenance
Personnel (4-30) as well as inproving the experiences
of the parking public (4-27). Oten, people who have
been cited for violations of parking policy contest
tickets due to alleged mal functions in the parking
meter. Historical information can be referenced to
determne if such a failure had occurred. If so, the
inforr%x%it?&% 150108 d0k $The Gehny Hhitsrs G2k Blah S ardeagRsaly of eparticular
e operati onof the Enforfcenent Personnel 31.
. 0076] I f .nal functi,ons o Lt hin def i o W e
time %‘&gé‘%&fﬁ’#@% e iaR BuR R p;%ee&ﬁof fn%:e %f?hﬂﬁf Jroring Wit ke
managers may be able to identif r.obl ens_of ot
form P4 iRIRTS FPRFE SOLRE GsShEEaRC T PORIN AW BN T e dReite Tiastics
correct the problem Policy Managenent [0077] The
requeptel by yhevessagenment dat abase is used to track the.
various neter rates, days and tines of operation and
t he enabling of special features. This database al so
GraplieglGksotiig hi storical application of these policies
‘ to individual spaces. [0078] The dat abase is
ref erenced t.0_proges el ; ofdons of
100615y " THEGRyBICBE SR Fpbfis ko onamisae et
- . correct neter rate and enforc nt,. par S
statisting gl GRIEHCS PR O 9G] CYSS 1 e e oF AT oo ppdrtBns and
correctly calculate statistics and update the current
breakdpwine ofindaripdatph sSEREICSUr rent st at us dat abase for
di splay in maps (Figs. 11-15) and reports.

[0062] Tike the textual reports, graphical reports will be preseﬂted as directed by

& user input screen which contrels date ranges, groups or individual spaces to be included

and the statistics to be graphed. Users also select the graph type to be used from a list of -

available graph types. When applicable, the users cap compare statistics by overlaying
one statistic against another. The graph selection interface provides the optiop for the
user to specify if results are to be presented on separafe axes. This is useful when |
comparing statistics with differing units of ﬁeasmc, such as comparing revenue in dollars

against compliance levels measured in percentages.

Electronic Signage / Displays |

(0063 | The system includes electronic displays for remote units such as the space
monitoring and metering equipment. -Such displays (for eXampie, the displays shown in
Figs. 11-15) inciude street signs and LCD displays connected to the actual meiering

equipment to communicate clirent rates and policies to the parking public. The
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Wrk Order Database [0079] When renote assets report
probl ens or nmi ntenance needs are identified by any
of the systemusers, a work order is created by the

| ogic core (7-6) of the CCl (4- 2). This work order
is assigned a unique identification nunber which is
used as an index in the work order database. This

dat abase in the CC (4-2) stores infornmation
regardi ng what the problemis, to whomthe work was
assi gned and when the work order was distributed to
the person assigned to do the work. The database al so

electibhRCleBure HIUHS SLEE elonett forMfdaglddo peflen Rhglgel @gadtel, Rgurs of
when the work was conpleted, what parts were needed

operatti‘an %ﬁﬁ fsQ'o'n' HithAg theRA oAl WAL oRddiE 9 'i‘éﬂlaé%rkmm% signs.

le on site. This 1nfornmati on can then

fere te

Wibhpl %é‘én% g IR ST hheRt B BBk Bhneg

personnel Vi ol ati ons and Ctaitions Database

%OOS_&;@ks datgggse descr | ed above is used to store
Suppprs: BHS FBE ST GHE B WEERVS (4- 2) system . Each

time a violation is identified by the space
[0064T0Ni t orlangdanth netdet idvilsy she fiexilile irsparacor dedfithe theessary

dat abase. The identified violation is assigned a

forma4§l AHEmbaest inidreatd-eRd r#gtbeg A0 dakbbhses USE€ deiSre@N The CCI 20
i ndex for the database The dat abase tracks the type

coori:?eﬁgst eaquig alpl Sthgsfe %ﬁﬁﬁdﬁ{ﬂo' Q(ﬂlr?e-gh %orvdrgité‘t él‘?Vldual
cross*referenced aga nst e Information store
n .the data anal ysis %ﬂ [ ink the |ta i on &p
presep3ipRLAIARY OBE OLFART Of AL gqrappreRts Allcenown IFig. 2
information regarding the response tine to that
violation is also tracked. [0081] This database is
Data pgalysiafagipabl e in conjunction with the naintenance
hi story database to allow for conpl ete addressing of
100641 t at i Crhectupdral yti senghieiis ushaltta peanesqapvdadercasved/ ol theters
pi cture of the conpl ai ning occupant's stay when
and us&Thbired Wi th the infounation fromthe data analysis
engine and the occupant identified with the violation
(%0082]F|nally, the vi ol ati on database can be queri ed
[00645y ci t dtar dee ProbEsbIE Wnneter data, a system like the Smart Meter System as

described in  U.S. patent application Serial No. 11/179,779, filed 13 Fuly 2005 and
- pending is incorporated be reference to the Brief Description of the Drawings and the
Detailed Description as found in that application. This system must be expanded to allow
for maximum flexibility in system management. The outputs of this processing are then
stored in an a.-ssocia;ted database in the CCI (4-2). For later retrieval and compilation into

the aggregated statistics required for user requested reports.

[0067] The system of the invention also aﬂows for modeling of changes in

policies affecting the operation of the parking system as formulated by the Parking Staff



agencies - either internal or third-party - to age

past - due viol ati on paynents, advance further

collection efforts by contacting violators and
“identify violators guilty of scofflaw viol ations.

Such violators would then be subject to stiffer

fines, towing or other penalties. [0083] The citation

dat abase stores information in the CCl (4-2) ,

regarding each citation issued, the type of citation

I ssued, along with the date and tine it was issued,

t he vehicle characteristics (such as color, license

. SupeRiRke (Panpend Pagkih n%wh@g Mkl 1), B?%tc){ﬁfdﬂ Eﬂsﬁmca} data, the
Identlflcatlon Nunber) and the | ocation of the

syster?l' LAt L QR -1d Q0840 %ﬁ@#{? be rQfentd Qnd]'lﬁ%%‘é Fﬂ{a act if chamzes policy

generating a citatl roma violat par K

Ll Fig.
mad R Dot R Ee EaRHRhs o DSBETHEPBOEER Fate St
the Citation Col]ection Agency (4-25) used ta
alter %%r%th}hfséﬁiﬁﬁ?ﬁ & calsplate anb tp Ayden <gn| ‘é"‘@té’@ Ysieripgy data to

_ each collection of nonies fromthe Parklng meters. ]
estimTiecthd atibias eThiese irprdbix earelased aniagwe! daterfor targeit geography and
nunber. The collection records track the date and

allowt 4 0BS 0fmilkea CafiéiecifiLfmpthes cucway éepaaghplieh fhat céhpliance
collection and the anmpbunt coll ected. Further tables

jeveld w\lﬂdtdaeea&da é:é’éf?aﬁn PEL&HRcGPHhQGHEE raifldl | Ng each

ection hIS all'ows for cross-referencing of the
date and tinme each neter was |l ast collected. This

Currél‘%tSYa‘?ﬁs}t}Qtag%lteh audit the anmpbunts collected fromthe
as assist in estimating the degree to

whi ch the collection canister in each neter (ﬁ
[006&]j | | ed herraerent stags dptabasedppdp @gase contmmng records for each asset

ot human resource being monitored.

[0069] Records relating to spaces being monitored by the SMMS (4-D)contain
infoﬁnation regarding the space’s usage state, violation state and maintenance state. The
table is uﬁdated 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,

[0670] | Records relating to human Tesources, for example by the Parking Staff
Supervisors (4—21)217 or the Parking Policy Makers, are also updated as new data is
received by the system communication techmiques, such as teiemetry. 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

reQuifed by the Maintenance Personnel 30.
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Fi nanci al Accounting Managenent System
[ 0086] Fi nanci al accounti ng nmanagenent systens in the
Controlling Entity's Accounting Personnel (4-23) are
used to track nonetary inflow and outflows. As such,
any par ki ng managenent system such as described in
~the preferred enbodi nent of this invention should
integrate with the systens used by a city to.track
its finances. This allows a city to directly feed the
vast amount of financial .infoithation drawn fromthe
par ki ng managenent systeminto reports, audit
[ .Ng. Renote Electronic Assets
Par ggggkégit%#%ﬁgggﬁg&b@?ering Systens [0087] A primary
feature_ of the preferred.invention enbodinent is the
1007 dqui preite sy ?QPRﬂ?ﬁPft B TP 8By gREieto E&é%% jyventory
t he parking systens in accordance with the present )
trackingy deach sierakesy 2 ttheppesationhis idesibicd atithon upiua seéal aapiben  This
technol ogy to nonitor the arrival and departure of
serialapoulpant ssang iadeet dafabage itaitle whadecdntrinuglé irdoohatioheegarding
space allows for conplete control of that asset and
the ads@POrHié BotnladiodSBeluRUGartinaaideR] po¥el MmeRseiidasmithaurer.
af orenenti oned U. S. patent appflcatlon Serial No.
. 11/179,779 and the detailed description and Brief
[0072escr i philditiond] datrbadriabichars ustbioetrackdrigoticsd 6vpws sagenling the
by reference. [0088] The detection technol ogy _
asset MBich Gvents HAclapa eei@ethncyWigtetindevanya lupbdeg tieadtied, changes
comrmuni cates that fact to the el ectronic parking

and BBh&Ned JRLS. DRYI Bsa thEHE 96 1 &ﬂé?fﬁidnetﬁstﬁe QfaibfRBance Personnel
space. The electronic neter accepts paynent and

eterm.n t t...Qf 1 t 1SEr
302 B TR B BB Yo kb RS REEER A BBl cor
the parking.ti.ne limts and, in, conjunction with,the
regar ARG BEGH i ROSIHE: e CUFArie: SoFUS SHFCHg s frRlsoments or
determ nes the anmount of time an occupant should be

upgragies.omed to purchase. The neter al so provides an
outward indication of the tine remaining for the

{0073}jser " When probiems 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 pa.rté to perform needed repairs. Further tables store information regarding the
sources for purcﬁasing parts and lead times to facilitate efficient ordering of parts from

" their manufacturers. -

10074] Most systems also contain tools to further create efficiencies in inventory.
management by recording the aftributes of ordering parts from manufacturers and

calculating the most effective ordering quantities and shipping costs.
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[ 0089] For each event occurring at the space, a record
of the event is nade. Each record contains the type
of -event, the date and time of the event and any
detail ed characteristics of the event, such as
paynment anount or type of nmeter mal function. This
operation is described in the aforenenti oned patent
application. [0090] This SMM5 (4-1) is connected
either wirelessly or otherwise to the CC (4-2) as
shown in Fig.4. This allows the SWMS to conmmuni cate
both high priority events and | ogged events back to
Maintdd@n&Ghisady The SMVB al so receives updates to
- progranm ng or paraneters of operation fromthe CCl

4-2). This_all et ¢ : N
007402 PP R SR g OB S i
s b A SR AL TR v

workers to be deployed for the purpose of updating
maintspatreshiginéeyenceSPesennet (438) eareles smpwvinsdie egpsrrnges of the
simlar fashion. [0091]Wth the addition of this
parkifig goslge(4t7)t itesy séite whehavoeeptied farvidetiappll pedkitgpolicy
par ki ng managenent. Before the incarnation of such a

conte2YBEQM ddRSAl1EMN GRMBCE:Sn TR YarkM@ah&kd. CHlstortoal kdid@nation
managenent has "been shown to i npact the environnental

can b%gr%ge%%’%%g% Qie{e%ﬂfelcﬁ%ﬁcl?fa fﬁilﬁxje%d dc@uﬁécﬂenggﬂc, thd @Biet can be

rrvers w crul se an area seeKi

. convenjent parking. .The inventi [ e ents,a . n
dismai5iath S GBS QTR 5T B PREAG N, e TG oL gfpanel 31
demand for a |ocation. The user can progranmatically
[00763d1 ust wrah A8mbRoRCHEY Giiddl biIRHhAT cQRRGIBFdEfor during specific
ccupancy. The policy managers of a city can define
. areas of common_rat ructur. i ' Kk
timesy gt ineS T Ree dhin B U SR PR A and see
. can fhen be set by the policy kers. The systemthen
assisizpg iI%‘é{IBF@r?eﬁFE &@%&%Pﬁ@% es when occupancy
| evel s rise above that target level or lower rates if
~occupancy drops bel ow the target occupancy |evel. The
Policy Mtanagempens| so determine the nmeans by which rates are
rai sed and how quickly this is done. This can be done
10071y specTiepolyanamdegmeht damiane is wsee v alask tfe Wowohs sk rates,
and price change for changes to be enacted. The
days SYSUBMS 8 6ARARNE 10d RethdHIRg dTUipetinl GatlreN! MhliMBatabase also
wWwthin a given entity so that the system can be fine
d_ 1o t | fi - Of > hy. This
waci RS o A, RBEL bt BeRERRR o BREMBRARAETY . Cach
entity should they choose to inplenent a different
700781et hod Die fabiasdat esfeienadd mnpiobaw datdhercioed ifem the SMMS (4-
‘ [0092] Addi tionally, spaces w thout metered parking
. C }es?s“bpﬁﬁ I [t 0QLECIHAN (eMIrfRE nlefer 8Os enforcement
10 t—ﬁﬂoés%%l pac ir i }jﬁg}F [

e « es with parking t is restricted or ,
parargertglglb?fl t{lg %HPCX'CG‘:IEIIEUIE P%lf‘SOquéi ’(4—%%%0%@ \&Eﬁﬁn 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.
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Enf or cenent Handhel d Conput ers [ 0093] Enf or cenent
handhel d conputers are any kind.of handheld
el ectronic device known to the enforcenment personne
of a parking system (not shown) which can be
connected to the CCl (4-2) through any conbi nation of
Wi red or wireless conmmuni cati ons technol ogy known to
those skilled in that art . These devices cgn
receive a conbination of information fromthe CCI
(4-2) , bar codes, optical character recognition
t echnol ogi es and User inputs. [0094] The handhel d
Worldevd@mtabask associ at ed communi cati on techni ques
provide a standardlzed formfor the enforcenent

[00 793“ ficer %6&%&%}% ge‘pggi}'}ﬁobl%fé of éntﬁﬁ&c}é/ g%:@%;?ﬁyi&)&tiﬁed

rovi de ntil

0 or vi ol ati.ons, bein served.. Scannpi f

by ey o e bioct MEPORRE R bR el ke PR TNt ﬁ?@ CCI (-
t he V|olat|on and the internal clock tinestanps t

2). TaisyHpnkgpderth ésalaf@érwgﬂwald@t%ﬂ%n%@aﬁﬁ’é@claww@ﬁés an index
vehicle's Vehicle lIdentification Nunber scanned for :

in the werki erdénditabase.n Thiselatibasst indhe £€48 ofdel) f@9BiThmition regarding
handhel d device is connected to a printing device

what (RO rabiiamis, uivhparthe Workstandaithet andhehsh dRViveRSdrder was
which creates a witten citation for placenent upon

f e S
dzstrﬂ}ﬁ%@do ?érat??gﬁ X.ﬁsﬁ@n% %_(g ?E&?%H}%chgﬁ%a dé'tatb%&é %fo tracks inputs
into the violatio at ahase as

rece{e AR A PRl i d SR Y EE R e Bl PR ey mere
V|olat|on was addressed. The, af oredescri ped functions

neededng BFEFE: HEnSPaY S0f VR andiiong! PRES Ei%F Gose Fte on site. This
Personnel (4-31)and Traffic Control Personnel (4-29).

inforih@gsarhdee bepeéreded ibyankmgenksioioatredasenre a@Olesponse time,
(4-20) to identify the location of the enforcenent

upda e@&ﬁ@amnam&spm@vvﬂemepém@mmﬁ|on regardi ng additiona
violations in that officer's vicinity. The device
al so allows the enforcenent officer to report any

ViolatiytReardf Cisigbdscpabdsh t he neter that requires the
i nvol venent of mai ntenance personnel. The officer

[0080@i s %tist@% }%Jas\g &i@{cﬁ%{e&%e%lis ggeq{etg sﬂ@é ‘frﬁo ation recewedkby the

onmmuni ca or assi gnnmen
Smh@%ﬁ;%%g 2 ng"ﬁ]x?ﬁ fyjél%g % d 3 1esr1 Feilzt?fn ed gy %t:epsepra]::g rmncgigtorbl}{g and

metering system, it is recorded in the database. The identified violation is assigned a

unique identification number which is used as an index for the database. Thé database
tracks the type, length and status of each violation. The violation is also cross referenced
against the information stored in the data analysis engine to link the citation fo a
particular occupant. If a violation is cited, information regarding the response time to that

violation is also tracked.
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. [0097] Conpl enentary technol ogy to that described
above for carrying out the various functions '
described in this section is disclosed in the Brief
Description of the Drawi ngs and the Detail ed
Description of the aforenmentioned U. S. patent Seri al
No 11.179,779.. Maintenance Handhel d Conputers
[ 0098] Mai nt enance handhel d conputers are any ki nd of
a handhel d el ectroni c device which can be connected
to the CCI 20 though any conbinati on of wired or
W rel ess communi cations technol ogy known to those
[0ogBKki | | edriiB S6hast 86 NREAURSHHIDES ecoﬂﬁiﬁ'cﬁ%? %51 t%@ Chhitfenance
e , - bar

a conmbination of information fromt

: fles, ' ter cogni ti an.technal ogi es, .ang
niso §28RRasD R A SRS E AR Wl e T ¥ can
.Personnel. conponent shown in Fig. 1 receives _ __
PROVidF &R GRS b theT R L FRETIS SWGWAER RoBpied avih the

. . direct personnel to problemneters along with
informpfiesn Fram thp dais apalygip angips and e gowipant idhelifmsteith thehaelation.

parts may be needed and how | ong the neter has been

ut of r....[0100] On wor k _has been | et ed, .
[Oﬂgzﬁrai nt en@%%g" p%?smﬁagr}jnr é%%l?aaet%@ r%e%%ﬁfr&@gtcgﬁnqno collection
repair_ the neter, any changes in inventory due to
agengieT SEBHeieTad! ??a’ihﬁrg‘me”qg? ¥R AEst-due wilstiopspapgents, advance
addi tional work performed beyond the reported
furthgsreoBreinn efdrtsdfy edtastingfvarlatats and identify molstbenpelly afiscofflaw
communi cated back to the CCl which updates all
violatippr offucht Woldatabasds . them Ry sitgs® tohidifer sSB@dsedadig or other
collections activities from mai ntenance, the device
penalRéQVi des an interface through which a maintenance
wor ker can alert collections that a neter is in need
of collections to operate correctly. An electronic
[0083)or k orldercitetion Betabaseatwds midmatinmimiledf€H () krebarding each
the CClI for assignnment to a
citation issued, the type of citation issued, along with the date and time it was issued, the

vehicle characteristics (such as color, license plate number and issuing authority, the

Vehicle Identification Number) and the location of the citation. -

[0084] An example of the manmer of generating a citation from a violation of a

parking space is illustrated in Fig.10 as described herein..

Collections Daiabase

[0085] The collections database in the Citation Coﬂectipn Agency {4-25) is used
to store information about the monies collected during each coliection of monies from the
pa.fking meters. The database is indexed by a wunique identification number. The
collection records track the date and times of the collection, the crew responsible for the

collection and the amount collected. Further tables link the individual meters collected
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col l ections crew. Collections Handhel d Conputers
[0101] Col | ecti ons handhel d conputers are any ki nd of
handhel d el ectroni c device which can be connected to
the CCl (4-2) though any conbination of wired or
wi rel ess comruni cations technol ogy. These devi ces can
receive a conbination of information fromthe CC
(4-2), bar codes, optical character recognition
technol ogi es and user inputs. [0102] Col | ecti ons
wor kers use the devices to scan the neters as they
collect the nonies stored in the parking neter vault.
for tion,made

curing b B TR 1 (et BT e e AP G eiakh meter

to the CCIT§4-2) where it is stored. [0103] The device
was IgstsepllspiednsI Hihaeryed febeth omdit Wy RBpwnts goMesiest froanthe meters as
type of _

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

[0086] Financial accounting management systems in the Conftrolling Entity’s
Accountingﬂ Personnel (4-23) arerused to track monetary inflows and outflows. As such,
any parking management system such as described in the preferred embodiment of this
mvention 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

[0087] A primary feature of the preferred invention embodiment is the equipment
used o monitor the basé asset managed by the parking systems in accordance with the
present invention departments. The combination of a détection technology to monitor the .
arrival and departure of occupants and a metering interface for users of the space allows
for complete conirol of that asset and reporting its use. Such technology is described the
aforementioned U.S. patent application Serial No. 11/179,779 and the detaiied

description and Brief Description of the Drawings therein are incorporated by reference.
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problemw th the nmeter that requires the invol venent
of mai nt enance personnel. The 36 officer fills out
an el ectronic work order which is communi cated back
to the CCl for assignnent to a work crew. These
functions and operations are carried out by the
Controlling Entity's Accounting Personnel 23.
Internal Users Maintenance [0104] Mai nt enance workers
can access the CCl to receive electronic work orders.
These work orders can be tailored to the way work
crews are equipped with tools and inventory as well

| ocatjon, This t hod of depl oyment reduces or . .
10088 oy mat B8 UEiREIHE SETFOPEY dAMIRS (hF RPtaRch Fog @n anival is
foll ow ng Rather than expending the effort to |ocate
deteciefy cpaeniTgalesshaicliret to thapleGasC PakEEScE a A higebegins the user’s
directed to these specific failures, increasing
time-@ds¢ gifele yspgreat The. eleCii@B} Woetke msceplsspayramt usd tittermines the
el ectronic work orders to track repairs and provide

amoii @dtiese fo0bes YRhRMBP @i Makdd yn ke fteRint bE@Me pdyifent. TMBe meter
details of the work orders also track the use and

trackOME B! AV BBERY ¥nd, [ R1Q8)TNGIADONE BRELALLOMI AN the
.functions are carried out bf t he Mai nt enance
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.

[0089] 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 malfunction. This

operation is described in the aforementioned patent application.

[0090] This SMMS (4-1) is connected either wirelessly or otherwise to the CCI
(4-2) as shown in Fig.4. This allows the SMMS to communicate both high priority
events and logged events back to the CCI 20. The SMMS  alsc 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. Electronic displays (not shown)
allow users to be informed of the current rates and hours without the need for workers to
be deployed for the purpese of updating such signage. Street signs can also be updated in

a stmilar fashion.
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Personnel 30 as described above under the headi ngs
Mai nt enance History and Work Order Database.
Enf orcenment [ 0107] Enf orcenment of ficers access the CC
(4-2) to receive infoimation about the |ocation and
types of violations. This can allow officers to go
directly to areas in which a high incidence of
violations is occurring. This neans officers can
effectively enforce a much greater nunber of neters
with less effort. [0108] The CCl (4-2) then passes
information to the handhel d device used for ticket
Mitinggt:Q assist..in jting citatjons. Informatio
[Oogmgar di %8} ﬁnee %%il%(inf g\f\g Stsrﬁ%‘a\gf’otf’a ?osﬁ§te§lué’ﬁwa%°r’tc§%é can be
.0f violation and its_related ordi nance are added to
appliff &0 pRHRS BRANASSRGR Y. BRE B AREEton ok St ssivan. these concepts
rel evant information fromthe cited vehicle by
wereSabheptstictle dlagldng marasenzang hyebden|sbown éninfdct tieicamironmental
Nunbers. The information regarding the |ocation of
and dcheomicolaatiscape ofbiticheiln kitnes Rif diighddérmidrl, dFieek aglirduldy an arca
scanning the neter's space nunber. Alternatively, the

seekif@ @80kt afBh ¢ OThE dfvddBok EEslehBn ¥ MR Usididte P parking

handhel d conputer. This process applies not only to

whiciv?vi ﬁés@g oﬂgfeﬁ{anﬁ 'étg{ "'22; .cgﬂgn. E}Hé ugésrscg.? %Ec&%@%@ca?ﬁ?dﬁ%? gates to

occupancy I'on"devi c

.citation recagrd js.conplete, the details are :
achieft SAUAIA GIOHTRREL P PREDESY. 2505 AL BRI Phngity can define
citation database. The details are also then used to
areaspioRAIIE0R THie| Suehresi Which sie nemnitaredr fr daviekicdfeebcapatser Target
, wired or wirelessly to the handhel ds produce easily
levely ebolabpscyickathcarts senbystheqotisy nmiBhers. The tysedm chéminitomatically
is left on the cited vehicle. The CCl can then use

increddRe phkedd tdy Wherd HRubhdcAIbRs Hee HbdvRakatttRgeOkliICRoH8: rates
near by vi ol ati ons.
if occupancy drops below the target occupancy level. The user can also determine the
means by which rates are raised and how quickly this is done. This can be done by
specifying an algorithm and intervals of both time and price change for changes to be
enacted. The system is capable of defining multiple algorithms within a given entity so
that the system can be fine tuned to the specific needs of each geography. This also
allows the use of different algorithms by each entity should they choose to implemeﬁt a

different method of rate determination than other cities.

[0092] Additionally, spaces without metered parking can be equipped with
detection devices to enforce those spaces with parking that is restricted or prohibited by

- time of day, day of week.
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Col I ections [0110] Col I ections workers in the Ctation
Col I ection Agency (4-25) are alerted by the CC (4-2)
t hrough t he handhel d conputers what meters require
collection.- This allows for collections to be
performed with greater efficiency. Additionally,
collection workers scan each neter as it is _
collected and the collection event is tine stanped.
These tine stanps are recorded in the collections

dat abase for use in auditing reports. Super vi sory
[0111] Supervisors in the Parking Staff Supervisor's

Enf&ég,gg,);ﬁmgfbe@gm?%%w the CCl (4-2) for infounation
' ta

regarding the s us of the parking system and 7
el ated_personnel . The CCl (4-20 provides maps and .
{Ooghepor t sERigFeesge pndlald compatsss jare penrkind af handlesldtr¢ctronic
spaces need attention from personnel and the | ocation
devigsfkneaghtopbt soforeimen petsabhed of @ paerifi systérhénategides) which can
work. [0112] The reporting gives supervisors up to
be coatestédfior that ICTT (£QRr thrf\@hCiahy - Wrlllnation of wired or wireless
comimunications technology known to those skilled in that art . These devices can
receive a combination of information from the CCI (4-2) , bar codes, optical character

recognition technologies and User inputs.

[0054] The handheld devices and associated communication techniques providé a
standardized form for the enforcement officers o 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.

100957 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
oifender’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 Vioilation was addressed. The aforedescribed functions and
operations are performed by the Enforcement Personnel (4-31)&11(1 Trafﬁc Control

Personnel (4-29).
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operability, utilization and conpliance |evels. The

information is -presented in a manner that is

i nstantly understandabl e. The status of various

assets is displayed using color coded icons. These

icons are placed on a map generated by the CCl in the

| ocations representing the geographical coordi nates

of each asset. [0113] The col |l ection of data regarding

when parking events were handl ed by personnel in

relation to notification being sent also provides

performance data for supervisors. Such reports can be

ased t oy ify probl ens areas_ su i fficult _
009 e r o T ElbbielediRR0F Fha BIERE R GO Rl STty e focation
Ofthéhootag%st Ith such performance reports, individual

ﬁ{ﬁr OYEEE! BHIFCL PGP GRaOT §EaHg additisingt Viplstions in that

performance and conpensated for effective work
officgrapvicauty. Ade slgiicerigsd allom the cobortémant péfisortnetpaanny type of

access the CCl (4-20) to obtain up to date
problenif vithethe arcterethar diquiyet e ovRBLHeSs: SLEQAINSANEY personnel. The

par ki ng operations Many tines, tracking.is required

officdrofiBN &4 & SREMEALYwak &R FHRESS %B&%ﬁhﬁﬁ%gggae%h@yme CCI for

parking public. Audits of the nonies co

ioHBES! & Ye n osited ensure end to e
a,’SSZL‘@’.-J!gjﬂgc:ur|§)t y %?H?ﬁ%%g ? g% sh’?’ﬁ%‘%ﬁ R&%&ﬁ?ﬁ{aﬂﬁﬁs &th pﬁff[%nedqg’y the
uer he (4-20) for information regarding '
Enﬁ”%ﬁ?f%%ﬁﬁﬁqﬁ%%ﬁltation paynents and the aging of such

payables to the city. Interoperability of the system

[009T th t eyrehibYesialy) NBY 'oFcl chﬁ AL 08, 8Y3heM:al clbag%’\)gr%%aut the

informati on to be qui ck accurately inhcor
: y [ epqgrts. The 4-2) forma dat a
vario e FBC AR hed BB Seqtihe s BBINTED (i BREhDetagin of the
Dra i nfor [ OISI [ iﬁ?adi ly. trapsferred fromthe parking
ViR fGE NSt E‘ﬁ@? ST Raric e algrmrmtionsdy Ubinngjenehtrial No
systens, cities can use the features of financi al
11-173§88-unti ng managenent systens to easily budget for

future receipts from parki ng operations.
[0116] Final ly, . accounting personnel can al so make use

MaintghandecH apdfedld Ggmputers

[0098] Maintenance handheld computers are any kind of 2 handheld electronic
device which can be comnected to the CCI 20 thoﬁgh any combination of wired or
wireless communications technology anown to those skilled in such techniques. These
devices can receive a combination of information from the CCT 20, bar codes, optical

character recognition technologies and user inputs.

- [0099] The peripheral Maintenance Personnel component shown in Fig. 1
receives electronic work orders from the CCL. 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.
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capabilities of the preferred enbodi ment of the

i nvention to understand the financial inpacts of
proposed policy changes such as rate or enforcenent
hour changes” Inventory and Purchasing [0117] Since
parts.and equi pnment are closely nonitored and
delivery tines estinmated, i nventory can be reduced to
the nost efficient level. Purchasing managers can
order replacement parts, track returns and receive
new stock through a unified interface provided by
the CCl (4-2). This interface is kept up to date on a

fo100par re @nc% LR Bas !b?—iezf‘%i}xﬁglie?e%n Hl%lgﬁ%l%ﬁgelp é?rfs)gz}rnte re?cggd the work

equl pnent for new I nsta | oh3 . o
P hasi ng._agent s can .update i nfornation
Cm‘%lg%eé?‘ irgr%a%ﬁ RS Palsde EH‘GBF%X ug i@l replavement of parts or

.pertinent informtion by review ng the purchasing
eqmiﬁ?%‘it&s yellas quepgdidernl ok phdoroed tegern) thgermeratipsotdem. All of
report of how many parts were ordered from which
this ipEprenstion gl time simhpdl dndequremayicied bAThese OPEGAlchO Rl ates all
and functions can nost |ikely be perfornmed by.
appropriate databases. In systems which segregate collections activities from
maintenance, the device provides an interface through which & 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 CCT for assignment to a

collections crew.

Collections Handheld Computers

[6101] Collections haﬁdheld computers are any kind of handheld electronic
device which can be connected to the CCI (4-2) though any combination of wired or

wireless commmﬁcations technology. These dévices can receive-a combination of
information from the CCI (4-2), Ear codes, optical character recognition technologies and

user inputs.

[0102] Collections workers use the devices to scan the meters as they collect the
monies stored in the parking meter vauit. This provides a timestamp for each collection
made &t a giver meter. This information is communicated back to the CCI {4-2) where it -

is stored.

[0103] The device also allows the collections workers to report any type of

problem with the meter that requires the involvement of maintenance personnel. The
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Mai nt enance Personnel (4-30). Policy Mkers
[0120] Policy makers in the Parking Policy Makers
conmponent (4-22) for a city can query the CC (4-2)
for reports regarding the usage patterns and revenues
hi storically experienced in different geographies
and/ or under different parking policies. These
reports can be used to identify unmet goals within
t he parking managenent. |f a goal of parking nmanagers
is to achieve specific occupancy |evels or conpliance
IeveIs areas of concern can be identified and action
ge rates, hours of operatiagn or _any oth

Eﬁ to cha
| OfﬁcF]é I8 0% GRiREERIGBik k PHigs avhieh BoemeRtigyet dack (mkzﬂ CCI for

~Once the areas of concern are identified, the CCl
assighapepy te gn wade es3ywv.t hehedatfanciivak y@ﬁso;emjiione'ase wadEdi oy by the
capability to determ ne the effects of changi ng
Contpaltiky igtipod ActestinSBeRotued2Bng can be done to
determ ne the effectiveness of the proposed changes
- wthout trial and error inplenentations of policy
Intermditfskat i ons. This saves public confusion and :
di satisfaction with the parking system Adjudication

MaitPdgideWen handling ticketing conplaints,
adj udi cators in the Adjudication Per sonnel conponent

4-32) ue (4-2) for or mat i on bout
EOlO%Jot h 1 hilg %wgf% R queels@?%ﬁas G @e% Teciteo FlecTpRic. work
data in the citation database, violation database and
ordershd heeg workrsrigrsicen betiileesdatodhe wap woddciawd apr enBppeddvith tools
as a unified report by the CC (4-2) illustrating al
and jofedttiy dewell bsloaktidmeThis ahabodof depbdyutinh eedube®oodlirhigtes the
viol ation, the type of violation(s) observed, the-

need 6f te¥dlar ﬁf&%t&%@.@é Pdﬂi@féﬂoﬂﬁﬂ% ORathBEHhAe Qkﬁéﬁafngatﬁg FhR to locate

anount the occupant paid acceSS|ng t he

and 15@4&% nﬁ%ﬂﬁ"@faﬂﬁte@ b@é&erst%.g bg(&kre& }hggenspg% gg f%%t?fgs nttctreasmg

Ion regardin op era |I
i f appllcable Thls al | ows the adj udi cat or

el
¢ C?Bqﬁ &Y'y determine the validity of the citation.
The adj udi cator can also then query the CCO (4-2) for

[o104]nf or MaficRkkrs QUM idsd AR Y80 workhgralisS{oOfdciO kepairs and
Citations received by the occupant and- the rate at

i I ed 48 .
provﬂg b aet% téoag # ?Jﬁ% ﬁ%r iglél a? heat r? ‘heTg%‘jj &P% g? gtﬁ) ¥v8rk orders
ify ul ar par abusers fromthose truly

also W%ﬁ‘%l‘i’ H%e aé’ﬁgif‘?ﬁeé%etaf g mV FPyency Services
[0106] 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
[0107] Enforcement officers access the CCL (4-2) to receive information about

the location and types of violations. This can allow officers to go directly to areas in
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" [0123] Parking is generally prohibited in front of
equi pnment needed by energency services such as fire
hydrants. Space nonitoring equi pment placed in such
pl aces by the SMVS (4-33) quickly identify
infractions and allow citation and/or tow ng of
viol ating vehicles fromsuch spaces. This decreases
or elimnates the danger to the public that energency
wor kers woul d be hindered in their efforts to respond
to an enmergency. [0124]Simlarly, there are
i nst ances when energency services need to clear
: St : - LGl uegh;. _ ;
e o O S s MR Ny 4l Effecivety
be cl eared can hel p depl oy .tow tryucks and personne
enfofcs %@P?b?ﬁ?ﬁ@@ﬁ?%fﬁggé gﬁ“&ﬁf’? Yngers can query
the CCl 20 for this information. [0125] The above

[OEOE]JnCt | ONge AT @PEY ahdDPSssdY BfGRiHbLEGo P hiintR device used for
nmer gency Services conponent (4-33). Traffic Contro

. Qgﬁ@l udi f.traffic.flow i ndj at . .
mke[rth h ogfs tté{* %ﬁ?i C ‘é’%ﬁg%sdﬁlk%%%‘llso b%@ﬁa&&q%n}e%?@?% %%e%eéaﬂs of the
., Qn-street parKi exi sts i.s due jn large par othe , |
violaftgn st BRbrotoneBhsneR [Briote CcmE o plonidat dp dne citation

can _query the CCl (4-2) to determne if areas of high -
recodo nigiestifiewr theseddsibaredirant \niormgtion &pal de sftepsti¢lngy scanning

occupancy. If a correlation exists, action can be
licenpak@ates ant oWehickeh &ledéffeaitbnf dlunperdi rithei imfodesienarsgasling the

This is often done by increasing the price for _ -
locat@dir 81 the @lolAdnkdal Ghdnbel diddre @ i8S theWedddd b9 ‘é@e[nngfg@Q theter’s space

| evel s, fewer drivers wll "cruise the bl ock™ | ooking
: h L h . ‘
b SRALD0, SOESEcTORE b 08 S4B, KBy AL

h&ndﬁealcikgorﬁ%ifte@ tﬂgss %rclcggsaégpﬁgss hot only to parking meter violations, but also |
any space equipped with occupancy detection devices.

[0109] Once tﬁe citation record is complete, the details are transmitied back to the
CCI 20 and stored in the citation database. The details are also then used to p‘rodﬁce a
written citation. Printers attached either wired -or wirelessly to the handhelds produce
easily readable citations in seco;ids. This written citation is Ieft on the cited vehicle. The

CCI can then use the location of the citation to direct the officer to nearby violations.

Collections

[0110] 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
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[0127] These functions and operations are perforned by
the Traffic Control Personnel (4-29). Public Users
Par ki ng Public [0128] The parking public can access
the CCl (4-2) in a nunber of ways as descri ber bel ow
‘The parking public uses an interface to find and/or
pay for parking in a space. In-Car Navigation Systens
[0129] MUl tiple services exist that direct drivers to
requested | ocations and places of comrerce.

Navi gati on systens often offer suggestions for
restaurants, shopping areas or other resources Many

woﬂéey&&aﬁ QLM ﬁleer RE RV 13913&%5 LS kG dnRsg ik %d. These

use of geograp i nfornation system eca

4- cont aj eogr.a coor di.nat es or
time a?% e 5aed S PR B R R TR IR B BBt

be provided to users either close to the user's

current location or a specific destination. Such
SupeLYSPidns reduce or elininate the extra environnental

i npact that cruising for parking spaces creates. Such
- [011¢T ui si n§uperpisom! ihtheBarkthgeStpff Supbaisgee (@X0UodBp@fent query the
fuel and generate exhaust |evels nuch higher than

CCI SiUBt §6@ MnkddmMibe NeiriMer Seakifudi Jregb etk @ OBRRM and related
spacés. It also giveés drivers an accurate perspect|ve

eSS ASE R A %’;a%ﬁaf%. TR B
T A R

Wth greater customer access to |ocations, nerchants
availppletp aerferpetiowsadad Wer i ence greater sal es
opportunities. This increase creates an economc |ift

[01 1£]0r t heTﬁQrepoﬁmﬁ éﬁ%’s sup¥W1sors up to date information regarding city-wide
operability, utilization and comphance levels. The information is presented in a manner.
that i instantly understandable. The status of various assets is displayed using color
coded icons. These icons are piaced on a map generated by the CCI in the locations

representing the geographical coordinates of each asset,

[0113] The collection of data regarding when parking events were handled by
personnel in relation to notification being sent also provides performance data fof
supervisors. Such reports can be used to identify probiems areas such as difficult repairs,
inaccessible locations and workforce shortages. With such performance repofts,
individual employees can also be measured for their relative performance ‘and

compensated for effective work habits.
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Cel | Phone [0130] Technol ogi es currently exist to

all ow users to pay for parking over the phone. This

sol ves the problem of paying for tine wthout the

need to carry small change. However, such systens

put a strain on enforcenent efforts. The CC (4-2)

gi ves such systens a neans by which tine may be :

di spl ayed on the el ectronic parking neters. [0131]A

user dials-up a tel ephone nunber and provide the

par ki ng space nunber for which they wi sh to purchase

tine The user al so provides the anount of tinme he
Accahgd to purchase and a payment source such as a

edi't card. The CCl 4 2 then js S 0 dto

011 s pe PP HOPEFE! G5 gty (e Chpt Rl &t EPaRoRR(o date

of time so enforcenent offlcers enforce the neters in
infornatioRdpEreinalthasy cnurn received bR @aripenesafiaps. Mpay times, tracking

Enf orcenment Personnel (4-31). Internet [0132] Public
is regamrdcetosnsan satgUy at dessinihéepCaited(b- @ patkingighbla. Audits of the

public facing web page to plan trips. The user
monfdiplIe@eOBE BiteRDfcesudabd hinddtoAsparited afseX BREt®End security of

arrival tinme. Using a conbination of current and
thos@k§igeri cal usage data, the logic core (7-6)

determ nes a parking | ocal e near the destinations

which is nost likely to be available. The CCl (4-2)
[0i16hen al Keoesurtting umerisboqubet ehariGlE@ {H20) ifore idfbmidtenangarding

costs of parking at the suggested |ocations. Wth

outstaRilBio iR QS By nthts Adiehe BiME bf GRh (AEEMEs @i the 6l Y Ii@operability

the location and not spend tinme searching the area

of tﬂco n%&élrﬁl AR e gkéf Mﬁcg&ouﬁl{mgs Salitows ﬂFdﬁﬁ%ﬁon to be

reduces tr I C congestlion saves

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.

10116] Finally, accountiﬁg 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

[0117] Since parts and equipment are closely monitored and delivery times
estimated, inventory can be reduced to the most efficient level. Purchasing managers can

order replacement parts, track returns and receive new stock through a unified interface
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[0133] Users can al so reserve spaces. The user
reserves the space either directly or through a third
party. The reservation is passed to the -CCl (4-2)
which then sends a signal to the electronic neter at
the reserved parking space. The neter then displays
an indicator that either the space is reserved or

ot herwi se not avail able for parking When the driver
arrives at the space, he identifies hinself either by
di aling a nunber on a cell phone and entering a
reservation code or by connecting an el ectronic

providg:@rﬂy! E @R @Md§WisCiRickAbDist it TR tERate BuGnear real time basis as
I dent’i fication“devices could be a magnetic stripe

R R e L R R et

time at the nmeter. [0134] The internet could al so
[0118] | ow t RercHidivebgéls Pt apdse ifbrmation rehedparlkidgmes, re-order
neter in a simlar fashion that a cell phone could be

pointdSHH- o ?e%ieﬂﬁfnfc‘lﬁéﬁgn BY Qé’\}i%n? he: sRSeRiRUTReFy. an %Heéry sent

anmount .of tine to be purchased through a website.

-2) _woul {4 and. | ioh ven
o SERAAS) L, BB St BFHE! B ASSUOE i venor

t he _apgropri ate anount of tine. These operations are

and #eBpes EREEICHY t he conponent Public Parking (4-27).
Merchants [0135] Merchants access the CC (4-2)

(011597 OUGN T8l BhlAkioe RRaGendHBAET RACEIORS likely be performed by

Maintenance Personnel (4-30).

Policy Makers

[0120] Policy makers in the Parking Policy Makers component (4-22) for a city
can query the CCI (4-2} for reports regarding thé usage patterns and revenues historically
experienced in different geographies and/or under different parking policies. These
reports can be used to identify unmet goals within the parking management. 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.

[0121] Once the areas of concern are identified, the CCl (4-2) can access the data
analysis engine’é modeling capaBility to determine the effects of changing parking
policies. 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 disatisfaction with the parking system.
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drivers might use. On this interface, nerchants help
direct custoners to avail abl.e parking as a custoner
service. As a further service, merchants pay for al
or part of the custoner's'parking cost through the
website as well. The custoner tells the nerchant what
space they parked in upon entering the store and the
mer chant could purchase tinme on the driver's behal f.
The CCl (4-2) then instructs the neter |.ocated at
that space to add the specified anobunt of tine to the
di splay. These functions are provided in the Parking
Adjilibbsicn (4-27) conponent. 3rd Party Users Tow ng
Contractors [0136] Many cities use tow ng or "booting"
venhi ' [ 2l ongi : dieatior
0125 v aure? SshRR BOtER, EORRlaE, DBPER o the Adjudicaton
requl ati ons_an hen refusin the.fines the
PessgBtkly Sagier ath i i e oL AR SR Egn el both e
. Which taxes have not been paid. This praocess requires _ .
violghen i emestancang ¢ Sicladgeh Vihideleed By @iffer c%’ﬁ%ﬁ*ﬁ@ violation
personnel, the coordination with tow ng contractors
datahast drfvethdideecinabysisehgtvhert owinhiped apé prastnted s & maified report by
proper |ocation. [0137] The report of each citation
the ®OI T(‘l‘y-ﬁﬁll_iﬂzﬁtr@ﬂ[gmnbﬂﬁb @eiall® of fie Elktidrtind)uding theab? tealiolation,
time. The logic core (7-6) can then analyze the
| | . .
the Gk A O BP0 (GO MIRLE ah LA HhEBecupantend the
or ,hooting candidate. |f.so. the ropsiate
s S Tat Shfby 1) 655G RS DURER FTYes the CCT (42) can
| ocati on, The vehicle can then, be inmpounded without .
alsoaprpsend dRIgTIPFHEY EENEINGNe FPBERHILY 0ffhe metepa ergot if applicable.
enforcenent officer. [0138] These functions are
Thipedibesntsd ddudcaipu e tuskiyvdeternine fhegiadidepred (- gizjtion.  The
and the Enforcenent Personnel (4-30). Alternative
adj Ry dan Gl RahéNGudrp UeeSCT (4-2) for information regarding the violator. The

history of citations received by the occupant and the rate at which citations were paid,
dismissed or left unpaid can be reported. This aliows for the adjudicator to identify

regulé'_r parking abusers from those fruly righting an injustice.
- Emergency Services

[0123] Parking is -generally prohibited in front of I_ eQuipmenf needed by
| EMErgency Services Such as fire hydrants. S?ace monitoring equipment placed in such
pléoes by the SMMS (4-33) qﬁcldy identify infractions and allow citation and/or towing
of violating vehicles from such spaces. This decreases or eliminates the danger to the
public that emergency workers would be hindered in therr efforts to respond to an

. Emergency.
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[0139] Many types of paynent alternatives to coins

-have been introduced for paynent of parking These

paynment options are often difficult or inpossible to

i npl enent as the information regarding the paynents

made nust be collected fromthe individual spaces. -

The communi cati ons backbone to the CCl (4-2)

elimnates the difficulty of collecting such

information. Alternative Paynent C earing Houses

(4-24) accesses the CCl (4-2) and requests the

i nformati on regardi ng the paynents nmade. The CCl
[0124%- 2) t Bemlagberthes drhenmetasswhor emhegentnfsorvmest imsad to clear

conpiles it and passes it on to the paynent clearers
streetsbftAfkeAlveBicial Ty endRaystRIes, Gpaa dhRgnidatiatsn fedardd tAfthimber

in the format required by those systens. Ctation

of vegg&&efot bOPIAYBNGHER1] @c’rlp‘}&l kb @Y addOp &Ly RRBEm the task

e cltations, many parki'ng authorities enploy third

otk Ve afnte B ERTR0B REBFRDY P71 ek up

to date information on violation details, paynent

[0125%1 atus @ng a8ge fARdbEd aR@ldpgsatibhe aleClar(idd D)t b ri#@IBmergency
the data for export to the agency's own systens.

LALS {'4(_) _are al so perforned in the Alternative
: Sew%ggn%{’ % egrl g Houses (4-24). Methodol ogi es

Traffic Control

[0126] 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
OC-C‘;lpa.IlCY. Traffic control managers can guery the CCI (4-2) to determine if areas of
high congestion also show overly high 1evelsrof parking occupancy. If a correlation
exists, action can be taken to. lower the demand for parking in those aréas. This is often
done By increasing the price for on'—streetr parking in that area. With lower demand levels,
fewer drivers will “cruise the block™ locking for a parkiﬁg space. Those willing to pay
the higher price for parking will also be more able o find parking in those locations.
[0127] These functions and operations are perforrﬁed by the Traffic Control
Personnel (4-29).

Public Users

Parking Public
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[01411The integrated parking managenent sol ution

descri bed by this invention allows parking nanagers

to solve the problens related to the fair

di stribution of parking to the general public. The

integration of these nmultiple systens in near rea

time addresses the short-com ngs of previous nethods

and technol ogi es. Near Real -Tine Updates [0142] The

primary purpose of the invention is the use of near

real time comruni cation of parking events to a

Central Conmmand and Control Logic Center (5-2) which
[0128hen andlhypasking pahlic dirsptcaysthe CEG4-Endn asenser gfivhys as

as Renote Assets 1, 2 and 3 and DB1, DB2 and DB3
describkebals®. Theiphriing pblic W han intdiice (58RE adll/ e Pu PR barkin

and Control fggicggenter (5- Z)ﬁz?zrégﬁthe |g?%rnat|on &
in a bpade€Cei ves, but also issues alerts for action when

needed. The tinely delivery of information is

essentlal in realizing benefits of efficient

_ note assets and personnel. Due to the
bzcgpver gﬁégﬁgf devi ces and systens, the Central
nnand and Control Logic Center (5-2) nust be abl e

[0120b conmiviiiEplesensia gxivlithel prest deehindl sghesedalodations and places

prot ocol s. [0143] Whenever renote assets are
of cdnmhege atNast gatibo sesteret whekofov sugkatsnd e hsvaluagits Shiviige areas

the benefit of limted anounts of infrastructure to

or othEr JeBSiratd efiabp seNARL-BcLOPIAL GRbERAS to THHsS 1o AAWRVISY use of 2

means that the devices must be self-powered. Power

geog?a@:{ﬁ?&é?p &?}a%gﬁ %na%e%auf Al (é I{mﬁl 398 cg)[ usS t&%graphlcal

ComiLTii Cat i ons:
event s occ any o of the Renote

coorigger & gpaﬂémgﬁaa@s e tv b O e ecieses: P P Eed fo users

Central Command and Control Logic Center (5-2)
eithep glose Hytherse nawgent docatipaong seeciieestinariomySuch systems reduce

addi tional stored information. This assures conplete
or efimangnilssexdmn efividatneerftal dmpabietHrRe entienAgsebarking 2paaad creates.

3 with the miniml nunber of transm ssions needed to
Suchk@eRinS§eicaby alousd &GFRN SireérVanktimtsOyfUBtiend 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
10130] Technologies currently exist to allow users 1o pay for parking over the

phone. This solves the problem of paying for time without the need to carry smail
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[0144] El ectronic record keeping on the part of
personnel conpletes the |oop of information to the
CC (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. Need-Based Response

[ 0145] Current -parking operations rely on regul ar
routes to visit each space so that problens can be
identified and fixed. This nethod is inefficient and

resylts in loss of both revenues and napageahi|l | ;"
changfy HoH B iy By S RO STO1 SB PN Rb R o g it Foh (b#) gives

these systens, personnel and_equi pment can be ]
such & FEEy adntags by sdsloiiae meerhs diptayed pe thredeitpniBeasking ancters.

. effort does not need to be invested in finding spaces

1341 need Il MLANANGE,RLLEN! ALESIPALA FLEAL I BY p o8RG space

rker can nain or enrorce nore sp at— o

num g 1O YS e AU AR OES  PHELSOT RS PgiRs (he amout of time
mal functioning assets will be out of order for |ess

he wishgg o Berchesseangfa payireent spiEge seah aset Uedit eardopreatChif-2) then

~ and availability for use nore quickly. Automated

issueRautenGane tatheospelcliibd thémr & tisplay alys apdrep@att Benount of time so
depl oynment of personnel and equi pnrent can not be

enforcement officers enforce the meters in a traditional way. This is the function of the

Enforcement Personnel (4-31).

Tnternet

[0132] Public parkers can also access the CCI (4-2) through a public facing web
page to plan trips. The user submits one or more destinations and an expected arrival
time. Using a combination of current and historical usage data, the logic core (7-6)
determines a parking locale near the destinations which is most likely 1o be availzble.
The CCI (4-2) then allbws the user to determine the time limits and costs of parking at
the suggested locations. With this information, the driver can drive directly to the
location aﬁd not spend time searching the area for available parking spaces. This saves

the driver time, reduces traffic congestion and saves fuel.

[0133] Users can also reserve spaces. The user reserves the space either directly
or through a third party. 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
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efficiently acconplished, geographically co-Iocated
groups of neters can be identified for attention.
Wrkers can then be deployed to the | ocation of that
group of neters. [0148] An exanpl e of. such a
depl oynent is that of meter collections. Wen
geographlcally co-located neters have col | ected coins
nearing the capacity of the collection canisters,
t hey can be grouped together and an order issued for
their collection. Each group's average cani ster
vol ume usage can then _be ranked. The ranking
the dyistes eri e &F H15eSDaPY &R dJekilen higasebheitse hy &raélaﬁ apEirges on a cell
.shoul d be collected. Wrkers can then be depl oyed to
phortchragentgriogpseienvativstcode gebyt compedingfancdddimotc identification device
Logi ¢ Core Updates and User Configuration [0149] The
into tHRV@Bick O utts RRnAfEAIFRI d2aicko B0l HeremeefetinetdimscavglImart Card
as custom zed instructions entered by authorized
or R}:‘f{?[‘é_‘dt ?seﬁrgée% %u'&%ﬁl&éﬁhg A& @Eﬁoﬁ'%&ﬁve} @ p8hase time
receip event not cat 1 ons a user queries.
a“h%O% O]The CC (4-2) provides a Conmuni cati ons
ht%6¥f ace Layer (7-1) which allows users to define
what events are to automatically trigger notification

[0138f i n-firat dnBeks osNElals0r alke} théedrivet @ pLiRBAMI 1§0¢ Snfth¢ parking
. manual assignnent to a specific work crew.

metek $12%] Iﬁﬁﬁ fgﬁ'%éﬂ']ﬁ% 4 eélg FH&&&' S B fscHS ei%etcﬁvgpbv%ﬁ' Blovide the
- retrieva culation _

space number and amount of time to be purchased through a website. 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

[0135] = Merchants acf:ess the CCI (4-2) through a similar web page interface as
drivers mi ghf use. On this interface, merchanté help direct customers to available parking
as a cusfomer service. As a further service, merchants pay for all or part of the
customer’s parking cost through the website as well. The customer telis the merchant
what épacc 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.
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processes to respond to user queries. Such
instructions al so process raw data streans to store
hi storical records of events, create specialized
record for maintenance, enforcenent and col |l ections
as well as the calculation of standard statistics.
The conbi nati on of predefined routines and user
configuration allow the logic core to efficiently
produce standard outputs while giving users
flexibility in operational flow [0152]Therefore it
is desired that the present invention not be |imted
3™ Rarty Deerspeci fi ¢ enbodi ments describer herein, but
that it include any and all such nodifications and
Townay Coktrdasrst hat woul d be apparent to those skilled in
the art to which the inventions directed. It is our

o130 ! e e SRR, NG STl R it

f. the vari r n r, it [ he .
beloRBPE SR AR 60° EF AL IO PRESERsRARonS 200 Afpn st 10
i nt egrated parKki ngi managenent system (I PVM5), |
pay therfines iepipecur. Additignalyneitias okghivstherbenies oo ey taxes have not
logic center (CCLC) for collecting, storing and
beerapally zThig pdatas rreq@ragetlie fidanifreetmt ef Isodatvelvniss ity édfercement
par ki ng systemto create actionable outputs for '

persGRILr @k | dReih et %fiﬂaafdwig? SN S4B GRAP@B Edlteeti6RR%Che towing
in the parking system (PS); said (CCLC) further

[.cali | said (RPSC) and receiving feedback
aum§$w@§%5%%g%%ﬁo?b perform requested operations from
said (RPSO); a conputerized data fl ow system
[013f7pr M ng Tae ¢epornbd cadhdcienioh rvafittdnnis eohaneni{«d Jo arRACCI (4-2) in
including a | ogic core having a programrabl e set of

nearr:H1 880 OrHRGoARRLEES -f}ﬁ)‘baﬁ #el ARREOheCRIRGN&ALIS At othpare it to

conmuni cati ons interface layer (CIL) including (1) a

resent.ation i ne. fQ n . ' i ye: :
the QBB HH A A Pty X o RO SRR L T EhEE) g gandidate. 16
exchange of data streans .tq said.(RPSC) and.(3) )
50, the, ARATARFIAIS BFEQnT) Arg Rolted ﬁS %‘fﬁl@%@%&ﬁ a%(f(vd The vehicle can
protocols to be used when said (CCl) is communicating
thenietimpgunded ("RESO) any added intpayegtion embpshalbes B rarkies peletcement
~ layer receives data to be transmtted and a parking

officgyst em conponent address to which data is to be
transmtted; and at | east sonme of said (RPSC)

transmitting data via sajd (CCl) to said, .
[0138%pr es e AbFgiUPARORSt FF Retermich WW@H@%@@C&@Q% core (4-22)
receiving instructions fromsaid (CCLC) via said
and (h€@nfortement detsoainkl HepXhe operation of said parking
system

Alfernative Payment Clearing Houses

[0139] Many types of payment alterpatives 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. The communications backbone to the CCI (4-2) eliminates the
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2. An (IPV5) as clained in claim1, further

conprising space nonitoring and netering system

(SMVB) for providing information specifying the

status of the parking spaces within the (I PM5) and at

| east one of the enforcenment services and mai nt enance
services and said (SMV5) transmtting said _
information to said (CCl) and conmuni cation neans via
said at | east one of said enforcenent services and

mai nt enance services for providing two-way '

..transm ssi on between said ( .ang said MB) . . 3.

GGG o SN S SEPIRATERO | SRR RerarH SRS (424
conprise at |east one of the parking(Fuinc, traffic

accegseh theol CE 64-¥) aed reqepwy genelprostivl mastdingiticiagoeatsimade. The
servi ces, parking staff supervisors, parking policy

CCI (ke tsencpniieptie meerfos thyt sfaoatomtdongilpeitsadpedses it on to the
alternative paynent clearing houses, citation

paynk@t RGO BREARYmageH PEEaH: QPR HoRRE|(4-2aN8nd @MHRIformat
servi ces. 4. An integrated parki ng managenent

4 1\@? conpri si ng: a nunber of parking
requﬁn%(fﬁe);reggoé%?h VAV ng data transm ssion capability; a

"plurality of collector nodes form ng groups of

C'tazml b.eﬁt r npdes.for receiving data from sel ected

S U TRE™ 614518 parking meters and each said groups
of collector nodes receiving said data; a

[0149at ewaylnr ecier b ngllsai mhsd dba citatams mintane datlingnagtiodties employ
groups of collector nodes and transmtting data to

third Sk 6ksGo| fRICH PEndRAAART coliect the pABadE k. 1SudASBEAdidNBceess the
ata fromsaid gateway; a storage device and web

gat o . )
CCl @?—2;?% Eé&{ 161%%8 Hate %%rﬂfﬁlgn OO EALE dgﬁﬁgwggstams and age.

orts r ating to the status

par kin rs;..and ans r .transmtting said
adcPRRhe BT AR R0 B Y i AR & bRdefRisliegvn systems.
in claim4, wherein said end users conprjse, at__|east
Thesg fgcgpnyans 90 neglosReO HCB A erglivs £gyment Sdeainggiouses (4-24).
manager, the public users of the parking system and -

a mai ntenance entity.
Methodologies

{0141} The integrated parkirig management solution described by this invention
allows parking managers fo 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 techuologies.

Near Real-Time Updates

[0142] The primary purpose of the imvention is the use of near real time
communication of parking events to a Central Command and Control Logic Center (5-2)

which then analyzes it and displays it so end users, such as. Remote Assets 1, 2 and 3 and
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6. An integrated parking nmanagenent system
conprising: space nonitoring and neter systens (SMVE)
i ncludi ng a nunber of parking nmeters; collector nodes
di spersed throughout the area in which said neters
are deployed and form ng a nesh network for receiving
data fromsaid SMM5 and transmtting data to said
SMVES; gat eway devices centrally | ocated within
said SMV5 for wirelessly receiving data fromsaid
col l ector nodes; an internet comuni cation system
said gateway devices wirelessly transmtting data
DB1p0E2 &di B3 makmetse f st anthep washs.pelliif Cend drersmandg and ontrol
SMMVS; a Command and Control Interface (CCl) '
Logit @ent:2Q8iNI RebréptiR faMata ¢ Sy ibat aBb dsgat elway for action
devi ces, Internet and Col | ector Nodes and having a
: '“FP}FE f ' d frdi@RloEbenefits of
Wher?%?%{seaapp e f%%)dt néd?%g)?gﬁ?gﬁ%oerﬁ? %égiégfair glgéi ved g??om
the SWMMS an router/firewall Vi C I b ving
ety SRR TIRT o L BT PrO iy dRie b, (B Ehttdhature of
_preventing unwant ed access .to, the and wherein =
devieggiagd exstenndhe dedtia!l Cogrend gpd @H@fﬁ%ﬁﬂﬁ%@{: Gt Phmust be able
interface layer (CIL); said logic core
to connmimices using rogtiplkeniedbhelogiss awd proidcels- t o be applied to
par ki ng events and requests as the CCl receives
otification of the said ClL.including a :
(0144} esent $tHEBRYEN 6???8{% S GenBr aﬁtﬁ%aﬁégt é&gctai Jagtwork,  wireless
docunents for display_ in appropriate displa devicgs
techrpiegienkiedbe bene ol Hiwted aMORNE OB IERARYEIEO B fnsigled o enable
renote devices via cellular, satellite or other |on
commangetiosr €Tlds,shawnrecheanshatghé deviogi mugdreeself-powerecd. Power
communi cating data to said CIL for distribution to
conshRBHbL ALES tHN Uniks@ed Or PLNDife redragingond cthpaskedtye timing of
asSet; and wherein the rules of said logic core
: h ot Lgabl redeBBHeS Remote
e R G i T

ropri ate databases or
t .syst : id rul f i ni .
Ass R TP Ani Y s PR ereo R T ROt B (ol Losie
IS to be parsed; said rules fur@her d%@hatug% wﬂ%%& .
Centsy §1-h fassing theelangs of e Favsleds aPeAeHHena) FpTp¢ miormation.

returned data is expected; and each data streamis '
Thistdsemep asspldtct Damnsgeei Hf date dtom BrsRenoote feselgdrgrnd 3 with the
system and said logic core transmtting data to said
minifld nurhberAT taAt@HsRIne depRE kb ReppmBragammBbrgystigmp to date.
conprising: space nonitoring and nmeter systens (SMVB)
i ncluding a nunber of parking neters;
(014491 | ect Blectrotisseadfarrag of HCRIGHI PereReel spEplgts the loop of
whi ch said neters are deployed and form ng a nesh_
infofhedtinartk tHeoTCT 668) hisngricdhtedfertn@mnd atde@MiBilsiepdates inventory
transmtting data to said SMVB

levels so that supporting agencies such as purchasing can ensure availability of needed

parts and personnel.
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gateway devices centrally located within said SMVS
for wirelessly receiving data fromsaid collector
nodes; an internet conmunication system said
gateway devices wirelessly transmtting data over
said internet systemto a specific address in the

- SMMES; a Command and Control Interface (CCl) for
receiving data fromsaid SMVS via sai d gateway _
devi ces, Internet and Col |l ector Nodes and having a
programmabl e set of pre-defined and user-definable

. rules_applied to the parking event data received from
Neeq-Rased SR a router/firewal | device for receiving

data delivered to said specific address and

[014pT1 event Mgretnp@ftigdomeates rtl9 dihegllah routes to véitdeach space so
wherein said CCl includes a logic core and a

| GRHQAS L] 3%ed | Y8 Imdfdds) ine¥Abidnd &Q'rgs&@ rn?loss of
ncl udes a programrmabl e set of rules to be applied

R v n recei ves
both g{elﬁ#l %i%%nasc gtf ﬁgtfggglglsp S}}S{r}c ‘uding a
present ation engi ne for generating interactive
[0l1adpcunentysit @ie HiteRhteoh bttt SPMAR readodnéli &1l &yuipment can be
devi ce and enables and all ows” for the exchange of

deplgyae[dato tl?caﬁ%ﬂ?%ﬁet@%ﬂé)pﬁé n¥dR4C @el:éﬂs@ Effoft Abed ﬁéttn%e@ Eo be invested

ong range wr el essdconnec |on3
o s L e 4 b, s e

el.ectropi c parking asset ei n the | es of
maingan g Ieﬂ‘g’if%e BESHES e gne fHimg 3%?@5%‘% dBFPe é action can be taken
applicable data el enents for forwarding to the
for eaplpisspe iohsavethiraras dsmeor Thia maapasrel fUgyierang Asst will be out of
rules further defining for each data stream markers
ordetifionessitined Bbexudabatlsd, HesBdnTetuon heopaatirchngladvdilahiligsfor use
further dictating which systemis to receive those
mordqiisigy. el ements and if returned data is expected; and
each data streamis then passed-to a specific data
base or managenment system and said |ogic core
Aut&{xﬂ%ﬁ'ﬁ&}t&@eng?atﬁo to said ClL; and wherein said CL
I'ves 1 ncomng requests and status updates from
‘ the Space Monitoring and Meterin Systeng@éSNNB) and
[014Bhr ses Thaitughions wheredhe depleymegtt ef personngt peslieduipignt can not be
items included in the data streans; sai d CC
efficentle rascmp}ﬁmeé,sgedmaﬂlﬁxmﬁymmt—]bl:ate@cgfmmﬁ dfheetear ¢anulse identified
data itens have been processed by formatting said
for aﬂ@fitﬁma Woﬁ@&déaﬁgmt bd @ep@oﬁattatﬂeaaan@wmgmup%ﬁﬁaé&
defined in the | ogic core programm ng and
acknow edgenent is received fromthe data base or
[0148) st em Asadxthnipdgiof soolr @ gapbyymeantiin ghat mdi metei nglledtians. When
data has been acquired and tenporarily stores the

geogk@b@iaVg desldfcatedn niches Gake @ldcted coinsSakghing khelehpatitgor the
processing for the returned data and when all of the

colleHAbAe 9:5 bﬁt@ﬂ cht 96 gﬁﬁggd togg et B £ SRESiseH Gt ﬁétr%ollectmn
I C et ed

nmeans any rne ata1s to e COﬂpI
e F o P LT 0 GRTR L A s i
the urgency with which each group meters should be collected. Workers can then be

depioyed to those groups in most urgent need of collection.
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Logic Core Updates and User Conﬁguraﬁon

[01491 The invention uses a combination of pre-defined as well as customized
instructions entered by authorized users to determine how the logic core reacts to the

receipt of event notifications and user queries.

10150} The CCI (4-2) provides a Communications Interface Layer (7-1) which
allows users to define What events are to automatically trigger notification of in-field

personnel or delivery to supervisors for manual assignment to a specific. work crew.

[0151] Pre-defined instructions are used tc maintain refrieval and calculation
processes to respond to user queries. Such instrucﬁons also process raw data streams to
store historical records of events, create specialized record for maintenance, enforcement
and collections as well as the calculation of standard sfatistios. 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.

{01521 Therefore it is desired that the present invention not be limited to the
specific embodiménts describer herein, but that it include any aﬁd all such modiﬁéaﬁons
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 inventiorn should be determined
by any and all such equivalents of the various terms and structure as recited in the_

following annexed claims.
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"IN THE CLAIMS:
1. An integrated parking mahagement system (IPMS}, comprising: )

a central command and control logic center (CCLC) for. coliecting, 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 syétem
(PS); said (CCLC) further communicating with said (RPSC) and receiving feedback frdm
 said (RPSC) to perforrh_requested operations from said (RPSC), |
o a computerized data flow system forming a command and control interface (CCI)
'and,inciuding a logic core having a programmable set of rules to be applied to said
(RPSC) components and a commtjnic_:ations' 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 tablies for tracking
both the means and protocols to be used when said (CCI) is communicating with said
(RPSC); 7
" said communication interface layer receives data to be transmitted and a parking
system component address to which data is to be transmitted; and

at le_ast some of said (RPSC) transmitting data via said (CCI) to said (CCLC)
representing the status of the parking system and receiving instructions from said
(CCLC) via said (CCl) for controliihg the ope_ration of said parking sysiem.

2. An (iPMS) as claimed in claim 1, further. comprising space monitoring and métering
system (SMMS) for providing information specifying the status of the pérking spaces’
within the (IPMS) and at least one of the enforcement services and maintenance
seNices and said (SMMS) transmitting said information to said (CCI and
communication means via said at least one of said enforcement services and
maintenance services for providing two-way transmission befween said (CCI) and said

(SMMS). |

3. The (IPMS) according to claim 1, whereih said (RPSC) comprise at least one of the
, harking -public, traffic control services, emergency services, administrative services,
parking staff supervisors, parking policy makers controlling enfity's accounting
personnel, alternative payment clearing houses, citation collection agency, adjudication

personnel, and towing services.
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4. An integrated parking management syétem (IPMS), coinprising:

a number of parking meters each héving 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 nodés
and transmitting data to said collector nodes;

means for transmitting data from said gate{rvay; a stdrage device and web portal
for receiving data from said gateway and creating reports relating to the status of the
parking meters; and ) '

means for f{ransmitting said reports- to end users of the (IPMS).

5. An (IPMS) as in claim 4, 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.

6. An integrated parking management system, comprising: space monitoring and meter
systems (SMMS) inéluding a numbér of parking meters; collector nodes dispersed
throughout the area in which said meters are deployed and forming a mesh network for
receiving data from said SMMS and transmitting data to said SMMS;

gateway devices centrally located within said SMMS for wirelessly receiving data
from said collector nodes; '

an internet communication system;

said gateway devices wirelessly transmitting data over said interet systemto a
s’péciﬁc; address in the SMMS;

a Command and Control Interface (CCI) for receiving data from said SMMS via
said gateway devices, Intemet and Coliector Nodes and having a programmable set of
pre—deﬁhed and user—deﬁnab}e rules applied to the parking event data received from the
SMMS and a router/firewall device for receiving data delivered to said specific address
and preventing unwanted access to the CCl| and wherein said CClI includes a logic core
and a communications interface layer (CIL); '

-said logic core inciudes a programmable set of rules to be applied to parking
';.éver;t's and requests as the CCl reéeives notification of thém; said CIL including a
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presentatioh engine for generating -interactive documents for display in appropriate
display devices and enables and allows for the exchange of data to remote devices via
. cellutar, _satellite or other long range wireless connections; said logic core
communicating data to said CIL for distribution to the requesting user or remote
. electronic parkihg asset; and wherein the rules of said logic core parses the data stream
| into applicable data elements for fo'rwarding fo the appropriate databases or
management systems; said rules further defining for each data stream markers &pon
which the data stream is to be pérsed; said rules further dictating which sysiem is to
receive those pafsed elements and if returned data is expecied; and each data stream is
~then passed to a specific data base or ‘management_' system; and said logic core

transmitting data to said CIL.

7. An integrated parking management system, comprising: space monitoring and meter
systems (SMMS) including a number of parking meters;

coliector nodes dispersed throughout the area in which said mefe'rs are deployed
and forming a mesh network for receiving data from said SMMS and tmnshiﬁing data to
said SMMS; '

gateway devices centrally located within said SMMS for wirelessly receiving data
from said collector nodes;’ 7 o 7

an internet communication sy'ste'm; said gateway devices wirelessly transmitting
data over said internet system to a specific address in the SMMS;

a Command and Control Interface (CCl) for receiving data from said SMMS via
said gateway devices, Internet and Collector Nodes and having a programmable set of -
pre-defined and user-definable rules applied to the parking event data received from the
SMMS and z routerffirewali device for receiving data de_Iivered_to said specific address
and preventing unwanted access to the CCI;

~ and wherein said CCl includes a logic core and a commuhications interface layer
(CIL); said logic core includes a programmable set of rules to be appiied to parking
events and reguests as the CCI receives nofification of them; said CIL including a
presentation engine for generating interactive documents for display in an appropriate
display device and enables and allows for the exchange of data to remote devices via
- éellular, saiellite or other Idng range wireless connections; ' '
said logic core communicating data to said CIL fdr distribution to the requesting

- user or remote electronic parking asset; and wherein the rules of said logic core parses
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the .data stream into applicable data elements for forwarding to the appropriate
databases or management systems; said rules further defining for each data stream
markers upon which the data stream is to be parsed; said rules further dictating which
system is to receive those parsed elements and if returned data is expected; and each
data stream is then passed to a specific data base or management system; and said
logic core transmitting data to said.CIL; and wherein said CIL receives incoming
requests and status updates from the Space Monitoring and Metering Systems (SMMS)
. and parses the daté stream to single-out various data items included in the data
streams; ‘
said CCI enters a processing loop until each of the various data items have been
processed by formatting said data and sending it to a data base management sysiem
defined in the logic core programming and acknowledgement is received from the data
base or sysfem; said logic core programming indicating that data has been acquired and
_temporarily stores the received data in the CIL; and - '
said CIL delayirig brbceséing for the returned data and when all of the data have
beén processed, the logic core dictates a means by which any retumed data is to be
compiled and the resulting data compilation is sent to the CIL for delivery to all pertinent

assets and users.
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