;5 tue3eZBW . 6TB; B/ 24 FEB 2003 VEHI CLE PARKI NG METER SYSTEM Fi el d of the
invention 5 = invention relates to a vehicle parking me'éze[ Fﬁﬁ%lﬁm
and in partqﬂ ,ﬂmmmgmmml cl e mountabl e neter unit and associ ate
‘interrogati may be used to determine the status of the vehicle
meter unit. 10 BE®¥Eround of the Invention Roadsi de and ot her unencl osed
car parks are not uncommon. Present systens for collecting paynent from
notori sts using such facil iWE'ﬂghﬁweﬁﬁvigN&ME%BrsaY%'EEMar ki ng meters,
cash-operated ticket dispensing nachines (wherein 15 tickets are displayed
in the vehicle), and pre-purchased coupons (also for display in the

vehi cl e) w Fieldadthieridveationg ti ne and date of commencenent of parking to

be torn off. Disadvantages of the prior art systens include vulnerability
to vanda®i sm 20 and a requirement that the notorist have cash in hand. Cash

col 1 ect i on per son g PESShE T HlER PRI pBrite HalkBE drle sh R Pt i
Pr e- pur chas pdrteuotesa alehicl8 aveustaplet metsh 06iS andl AsWcidled ifitéAoBfing unit
frequently arises where a notorist has reached his destination and parked

his car onl ywhieh maydw/esed tnadetremingthe ateiustof dhevehigle metesiindf coupons. The
notori st then has to obtain nore coupons froman outlet such as a newsagent
or petrol station or another notorist. Wiile he does so his vehicle will be
illegaliy p8dckdrannd f theynbentissued with a penalty notice. Although
vehi cl e nounted parking neter units are known, the known 30 arrangenents
general ly require visual inspection by a parking control person. It is
desirabl e to proRgifishie!&HA Dt BHENGGSRAEL! PAECAR! noY BHESHMOR! Brisdnte
status of the parking nmeter unit can be detefmned froma renote |ocation
and wher ei nsystemspior cpliécting, paymentalroy motdrists usipglseichSaaitities inclusepooise t o
a showi ng of an.inactjve or otherw se invali t,atus .of the parking neter
it 0 apRrate R BAEG elithe FgespoeiAed okat FBnonRBopPaSaREs i hon
may proys detigketeharel Gisyideth Rike kidhicl8Et &id Wiblpurchdddd cb@poris QHlsat fotg.
parking. The PMJ may incl'ude an el ectronic neter. In operation, a notorist,
upon par ki ngispiay inaihe yeljiclehyétn: tahp dndigaling damedanausiate oh semanenaement\af ue,
refillable i & Teller Machine or the like) into the PMU

Dependi ng oﬁgpﬁﬁbﬁ%ég%ﬁh iich the vehicle is parked, the notorist may
activate the PMJ by pressing a button marked with the parking rate

applicable 10 in_that zone. e the PMJis activated the smart card may
be continuously Qé?ﬂ V@H&Iﬁﬂsi &gﬁﬁl%aﬁfesvgéemﬁén%g%w f%b.{mgss}/aﬂﬁeﬂsm
oper atig) byn@rLasjulenEHitASH tHalhbRitisehaWB®ashNR HEMl Cashrshetaledemeters

exhaust ed. . o _ _
and machines also need to be maintained and require collection personnel to

periodically service the meters/machines. Pre-purchased coupons also have
short-comings in that a situation frequently arises where a motorist has reached
his destination and parked his car only to discover that he has exhausted his
25  stock of coupons. The motorist then has to obtain more coupons from an outlet
such as a newsagent or petrol station or another motorist. While he does so his
vehicle will be illegally parked and he may be issued with a penalty notice.

Although vehicle mounted parking meter units are known, the known

30 arrangements generally require visual inspection by a parking control person. It
is desirable to provide a vehicle mounted parking meter system wherein the
status of the parking meter unit can be determined from a remote location and
wherein, if appropriate, a penalty notice may be issued in response to a

showing of an inactive or otherwise invalid status of the parking meter unit.
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"For enforcenent purposes, i.e. to check if the PMJ is active as descri bed
15 above, a traffic warden nay be issued with an interrogating unit2.4 Thg2003
-traffic warden may use the interrogating unit to query if the PMJis active
‘or has an otherwise invalid status (eg. inappropriate parking rate selected
for the zone in which the vehicle is pagked). If the PMJis not active or
has an invalid status, the interrogating unit can indicate an appropriate
penalty based on one or nore 20 pre-progranmed al gorithns. The

i nterrogati Ban\ia '&XhéWé}‘ﬁ?o;? control panel and a display panel. The

i nt errogatinu*uwr%rm’ ess conmuni cations to exchange data with
the PMJ. The PMJ may include a snmart card reader nodul e, a display nodul e,

a 25 real tine CIF_ ck nodul.e, a.transcei v.gr rr{i)eggl e and a m'c[‘(_o control |l er or
m croprocessor p Bﬁr%{ﬁﬁ%’&f 'ﬂﬁe@mmav RrAWOR YNGR JnaRtgH Rarkingdngtes iy

modul e mpy {F‘Mlﬁgf‘%r %bh@a?l'hg %{Kiﬁ&;?‘hh@i PM@%%%IU(E@%I eleE'ﬂ%pfcr AIBISET Ker

modul e may I nclude an”infrared transceiver. e mcro-controller may

i ncl ude an opemition] acomotoristpep&T @ERking hig)wiav,amaytins&® hihensarhcard évbicheader
dul d f i d _st, - . he. di spl

Todul 6 my BFo Siesl i HadRTUA e Shet A dariuR Telet BecBineiane D) RGBS ock

modul e may pRAY! Qépéﬁdﬁ’\?%rﬂ‘t 2o H WhlchetheSIehie s PhrkeRl) themotBHSY @S t o
informthe |atter when fo deduct value fromthe stored 2 4 F E B 2003 3
val ue car d. agtivaterne Ui epiessing pbuttaninngrked witlethesparkincarsite appticablg

rates. Preferahl tor val u uctk S C . active
nour s, 1. Belikebass e, herButER Fdaed B oad Buy AP BB R BLENS
active hourgebitdte UMW stth €nfecasathet aisibiistneacaldtthk dpérationeby garebsipgt he
active hours. The 5 PMJU may incl ude beeper and LCD di splay warnings for |ow
val ue car d,amcht\mrbatt@am,wwhwr@arbp@rﬁﬁ@l%m ehaustef.sel ect an appropriate
parking rate. The transcei ver nodul e nay enabl e comruni cation to the
outside world. In one formthe transceiver nodul e may provi de conmuni cation
wi t h the interrofat enfpreemeni purposes,d.et teecheck if the Misibisractiv® asaescribed
interrogating unit / interrogate the P 0 ascertain.if the - PMJ and any
| nser b st BiatEy & R SRR day s ASHES YRS a'h Lo agic ghinThereg e
i nt err ogat ewhiferPMay 0§e 3hd!sRtErr6ghtatd afit BaldueRdifrtAé PMOdis! futiverdr kL ¥Ai r ed
tinme (tine el apsed since the stored val ue | ast depleted while being
deduct ed) . athieswiss inveli siatu(ecdparprrpriaterarkingsrete selgctachfardhe gepede a
correct pen i e 1 e.able to I J such
as a penal t@hf@s@%g‘é%?@e‘&%ﬁ?#gﬁ@gﬁf@nvt%an hée&llvhtoerfr?é(;%gb irlhgélglﬁlgqa?l" 0
i nfform t he ghel inesrrafatingeurdneamindicateé ankpprgpdate gdnalthibaisedforr ome bomaoray
appear on the PMJ s LCD dj spl.ay pane|l .so that the driver can be
conveni%ht | Rre-RIAGH ﬁ@medze'gﬂgmfty'% InjergpaaingeYmb mavdngiudeea cRPER RRRR ng
unit may be,j } LV A o RY o YAy, | 8 i of a
penal Ty not e R oo g
vehi cl e or éexchangebdatpositrethetMihe regi stered owner of the vehicle. Were a
penal ty nmessage was sent directly to 25 the PMJ, the printed notice my
serve as a confirmation of the penalty or to draw to the attention of the
owner/driver of The PMbi kg ihdlade ahemarvald yeddsryagguleasa disgihy nibduleyat em
may include a top-up unit for topping up the value of the 30 smart card.
The topdup @al ttimgy claskl qrrdue.niac transerivevimedulgnand andreroc £PatrPlRIdE&”. The
top up unit g i i p . e
(bef or et opMiEy PSS seR PretiBnied 8 iR MeDBREEalrl, FRAMICTTRe bikitey
module may include a liquid crystal display (LCD) panel. The transceiver

module may include an infrared transceiver. The micro-controller may include
an Intel circuit type 87C52 or equivalent.
30
The smart card reader module may deduct value from an inserted
stored-value card. The display module may provide a window of communication
to users. The real time clock module may provide to the micro-controller signals

at regular intervals to inform the latter when to deduct value from the stored-



2 4 F EB 2003 4 According to the present invention there is provzge@@a}
parking nmeter unit suitable for nmounting in a vehicle, said parki tgq3
-unit including: processing neans; timng neans for supplying timng signals
to said processing neans; 5 card reading neans for deducting value froma
stored val ue card under control of sai @ processing neans; and transceiver

bl ' fth said l. f h ' d
Wi an i nt GRbBGEAng E MY GRYITPHEB S BRIl BPT IR SrtgbI e fses.
deterni ne apRi@iditly Moddl falba'dddiioR ! 8kes Hidcd %@E/‘éé‘eprf SeMas el HRRFi &

meter 10 unit. According to a further aspect of t resent Invention there
i s provi dedbeiwesark DBG0 et B100shewrsnifi thel timierfglls @upsidéd ioh gherstctive tnaiurs, sthiet abl e

for nmounting,jn a vehicle, ,and an 15 i rrogating.,unit adapted to

i nterrogat e%("‘_ét"é@b?n_ ragtap reP Slffg@ Z?egﬁ?? re etThFr ‘ﬁﬁ’?ari‘%“rﬁa;r_f(‘feng
neter umgt; pray %:ir}ﬁfri&!d& BE&5Er Y LCD“Gi%F%'erérHMd’é:ﬁﬁ?ré\ng/a'lt?é‘eéﬁd,tihx{?liﬁg
means for supplying timng signals to sald’processing 20 neans; car

readi ng neapdrdf andeguat prognptaeoindarotd aetech rard apatapsiate earkibgurader Thent r ol

of said progessing neans; and trapsceiver neans rabl y .associ th W t h
sai d procesERRCFHEmEide diay shabiy CommuniFRipn i 3he qutsid] guond M are.
Descri pti onihin thePirghidivst rB8GIE! BY préviae Fomimarica ity ditheme iRferfdiaitingesent

i nvention will now be described 30 wWith reference to the acconpanyl ng
drawi ngs wherigissuegitg tha treffipgargledehi cl e nmount ed parking meter system
accordi.I to the present invention; Fig. 2 shows a bl ock diagramof a PMJ;
Fig. 3 shows a front panel of a PMJ, r 24 FEDB20035Fig. 4 show a
power up functi ofhagsteeioghtiodg wWnithmahéntekddgate the PMU to ascertain if the PMU

and any inserted stored-value card are authentic. The interrogating unit may
interrogate the PMU for a user selected parking rate and for any unexpired time
(time elapsed since the stored value last depleted while being deducted). This
15 information may allow the traffic warden to compose a correct penalty to
impose. The warden may be able to send information such as a penalty
message directly to the PMU via the interrogating unit, to inform the driver of the
amount he is being fined. This information may appear on the PMU's LCD
display panel so that the driver can be conveniently informed.
20
Additionally or alternatively the interrogating unit may be integrated or
associated with printing means for printing of a penalty notice. The printed
penalty notice may be affixed to the offending vehicle or it may be posted to the
registered owner of the vehicle. Where a penalty message was sent directly to
25 the PMU, the printed notice may serve as a confirmation of the penalty or to
draw to the attention of the owner/driver of the vehicle that the penalty message

was sent.

The system may include a top-up unit for topping up the value of the
30 smart card. The top-up unit may include a micro-controller and a smart card
reader. The top up unit may also include an LCD display panel to show the old

value (before top-up), topping-up value and a new value after top-up.



Fig. 5 shows a card slotting and selection function associ at ed vvitryt,{]pE: 0
PMJ;, Fig. 6 shows a tinme and date setting function associated with E’W
‘5 Fig. 7 shows a warden interrogating unit; Fig. 8A-8F show power up,
enquiry, penalty and reset functions associated with the interrogating
unit; Fig. 9 shows a smart card top up 4nit; Fig.10A and 10B show power-up

and top-up functi,ons CI ated with 10 th top up_u hows a

fl ow chart of soﬁ%ﬁpﬁ Qg Bfees(?”&vl Qvﬁnf'ﬂ% r'g Pé%\rlaeﬁs @a%%‘ngFmS eryiknowns
a flow char [ ﬁ@ the smart

card; 15 Fi SUQ%L%@SEF wu(ﬁtl ?@58’%2}@3 ‘C’)!%atrcg‘gﬁ @eg%slg@llt @?@3@'5}9 th operation

of the par ki ng nmrrmeasmgmeﬁng, 14 shows a flow chart of softvvare
associ at ed vvith?nlnterru subroutine (fromRTC interru t£i Fig.15

shows a flow chaffNdy MEFSIAF @”%@%‘Qlt!ﬁ"@ s\;gqarl's 1q sRUddrge na 16

shows a 41 ow Cha'bhrd)f'eaﬁﬁﬁ%\rﬁéaﬁwsaﬁﬁ%d@bﬁﬁg Vale ﬁé‘m'é‘%&fréé‘ﬁﬁahféll?éﬂl&h@@r
(time-setting); Fig ows a flow cha of software associated wth an

i nterrupt sGbﬁtﬁQMfr&alq pranessinggnespsitanty unit); Fig. 18 shows a flow chart
of software assogl ated with operati t nterrogating unit;

chows a1 ow charensreng sl alraBl-gspaited iltes o rosare et for
(functional e&bﬁw) jingadtdivith a?ﬂn{:‘é’rﬂyg?atlﬁgfdrﬁl\/\/sﬁrhdﬁﬁerr@ aﬁgéhwtﬁu@éeép@ded
with readin ata and conversion of "ASCI| code. shows a vehicle
mount ed par dgtegym@mstawsmusagi parkincemeterminit remqierf@meaaparmrtg etey 10
and an '@t eéwgatl ng unit 11. \Wen activated PMJ 10 continual ly deducts
from an ed pre-paid stored value or smart card an anount
corresponding to a user selected parking rate while the associ ated 2 4 F
E B 2003 6 vehicle is, parke A car park warden uses ortahl e

i nterrogating unrAlCC@r:Ej' tcbﬁ%Hﬁ'ﬁ‘?'b%ﬁ C\RP¥ HhepRigsent rrrvanﬁw?rhﬁr?dspwldeda
comruni cat i gg & mation returned by PMJ 10, the warden is
able to det grﬁérr‘r\ghet t he c@prr‘elcnz{j arking rate is selected and if the smart
card has depl et ed. p‘aﬂéngymeéen alndto switbblel dore smaunting u'p anivehicte, aodpiang up
stored a de | eted smart, card. Fi ows ock  di agr mof a PNU
hol udi 1) it soSaiiE st ereae e Piétiadatd, & SRS s RSl Bk i

real tine c}é}ﬁgtgﬁom%@ pgf@]g%té,r@rﬁ]ﬁcel ver 24. Smart card reader 21
deducts value fromthe smart card 10 inserted in snmart card reader 21. LCD
di spl ay panel 22spiddRarlfieg raetgr vaivingedisgimuni cation to users. Real -time

cl ock 23 provides m c 20 with regular fixed-interval signals
toinformit to perfo %C%gggéqhégﬁ%\nth the smart card reader 21, real-tine
deduction fromthe sntimingandans nfor asupptying dimingi gignaks tensdid eprocessing
comrunlsﬁgtlon to the interrogating unit carried by the car-park warden. 15
Fig 3 ws a frBf@Sanel of a PMU. LCD di spl ay panel 30 displays

i nformation includi Ngc&Pfdadidy EFhedrisUBr deali@iipvaldatfn s réd dale®rd
instructions and inportant nessages. Infra-red transceiver w ndow 31 allows
the PMJ to ubdeneonted iobaaisi pracessing areans; Rndar den' s interrogating unit via

a 20 wirel ess communi gatl oL s WBpetaolyS 85585168t i St FpeRedsngader

nount ed
means for exchanging data with said interrogating unit.

25
Description of a Preferred Embodiment
A preferred embodiment of the present invention will now be described
with reference to the accompanying drawings wherein:
30

Fig. 1 shows a vehicle mounted parking meter system according to the
present invention;

Fig. 2 shows a block diagram of a PMU;

Fig. 3 shows a front panel of a PMU;



in the PMJ. The smart card reader may be a device type GC1400 or GCl1410 and
may include a full range of interfacing functions. The smart card vihi EEB 2083
-inserted into slot 32 holds prepaid value for deduction. 25 A buzzer or
‘ot her sound transducer which is arranged to emit a sound that varies in
tone) tune or otherw se according to a selected parking rate and/ or node of

ti , i ndi te to th ki t whi ch b h
e ot et ey | B, BokPoS apaidt Ga o endhiy Wl dle BRIG, 0% o sc e
i ndi cate that deﬁrg@fs' SRok® d BaRl eg&h@@gﬁa%aéa@ﬂbmnﬁﬁgﬁtd&xcmq Wi\hetptehat

30 deduction w Il “start en t aches a curren I'me status. The PMJ
may be powered vPM& power adaptor provided with the unit. A power swi tch

is located on thge, back, pl ane, of the, PMJ. . FolJ) owi.ng power-uyp .th 4 FEB
90055 user ohouF@: BoEhoNiS A lrne 200 e SaHg P IS ASSIRA BRI L her R 1
Fig. 4; I i x - ti whi ch f

ig gy se ecf:ggr_l_g Shaﬁé'ao‘&@@%ﬂ ,[}%éwﬁ g _Hera i on ich performa

deduction every 5°m nutes, for testing and denonstration
pur poses whi ch pEitf oBAs8fa slemimcpower evpy \erfjuigc qreralty Tlamdu sesetp faetionishe
smart card in slot 32 ensurig%{&&?} .a{ue card contact is face down. If the
card val ue i s bel ow 1B¥IEAEd WHKLINE NFECIZUNG Wi short " beep” 10 sounds and

a message wi || degpbayhops ledmaarald &) @ upftown in Fig 5. The user may then
choose the approEri ate rate. The user may depress the "TIME SETTI NG' button

for setting the Fignt0Amnda1aBsghiow pewer-upped topsipsfunstions assgdiatedswitithe
button rked "12B1 i d to .increase the tine and date. The button
mar ked 1'%214811 i's usedﬁ‘te:)%@ﬂﬁ)ng@tt he position of the cursor. The button 15

marked "FULL/ 0" FRy. usiedhb®s SRIBwacHE Y of isotwees tisegciatdrpngtisinedsiBg cardMVE
SETTING' button again will cause the device to resune nornal operation. If

the button €3de6t depressed, the device will resune normal operation after

10 ds. 20 ; f [ | S - ] k
pet woen 0800 hout & Aaae1o0 i< HREL B sBRule RsFobifed Filfarclss fiftiaer)

until a snefromchedmarticagkrted. The buzzer will sound to alert the driver
if a smart card Ls inserted byt n rking 25 rate. has been sel ect | f
bar ki B ot o vask Gell S SBOVEER SPY SFBOLAPIWAR ESavAlen MEhAReRIGN ¢l the

indi cate a ghRHiEmbtaurRtandby node to active node. \Wen the '12B") 24B" or
"FULL'" button is depressed, the sound transducer will change its tone

(denoting that deiguddi shows aatlew\aasidof safwaretassac@tedwiith aninfenseptosts-or med

whil e the butt. } : '12B" denotes 12 Baht per hour and '24B
denot es 24ﬁﬁjglﬂgétrgﬁgﬁﬁﬁlﬁ%iﬂtpt hot es 88 Baht per day. For '12B and

248", the deducFigott ishonara flew chart eheofware assgciatesiowitn ime(statusest  mode)
2 F £ 82003 6 dEBudbednPHsa IPahert vLaR AT ARRRGIEY HENGAT (AR Bifessed
o oo AT, L S vt on o st on 5
wi Il take place.Fighd7bshees aflow cheunof saftvare asseciatett withdart nderruptesubai | |
start to routine (from interrogating unit);
Fig. 18 shows a flow chart of software associated with operation of the
25 interrogating unit;
Fig. 19 shows a flow chart of software associated with the interrogating
unit (functional flow); and
Fig. 20 shows a flow chart of software associated with reading of data
and conversion of ASCI| code.
30
Fig.1 shows a vehicle mounted parking system including an electronic
parking meter unit (PMU) 10 and an interrogating unit 11. When activated PMU
10 continually deducts from an inserted pre-paid stored value or smart card an

amount corresponding to a user selected parking rate while the associated



record the expired tinme. The expired tinme information wll be displ a?ylbcﬁE%m}
the LCD screen. Park between 1700 hours and 0800 hours 10 The PMJ wi |l not

- performany deduction. Any rate selected will turn to standby node and, the
‘sound transducer will change its tone. The PMJ nmay include the follow ng
functional features. Three user-selectgple rates: 12 Baht /hr (1 Baht per 5
mn) 24 Baht/hr (2 Baht per 5 mn) 15 full-day parking (0800hrs to 1700hrs)
Active (dedRiti¢lens pasked. Aoaroparkswa@wosﬁaqaspoxfaté@ lmueérogatlagm bkda

i nserted an [ r I e d {i only
t ake pl ace %@ﬁ%tnﬁ%&{% OI?M sl% 9%1 'reﬁ é@%@ﬁﬂﬁgﬁ%‘ ARE %gd &i

St andby nodaforBiativadetahee @eﬂm Honthat w‘eFdiarssl afsle ¢d determing iff thleecorrewt | |
only occur during active hours. If the tine falls outside of t he active

tinme peri odP¥&NEeEHe d8GEced 2nshil the smars CafdwéaPM?Péﬁ!iﬁé Jhet sisiasp ats@e
til t t; :
lI:fﬁgelper gﬁd/‘@?ﬁdéﬁ%ﬁagﬁégngépﬁl ﬁ&%gpqgﬁgﬁt\/b vv-va car gr‘ﬁ%j'tc;é%n: E\Q/ZI i d

card c) as a pronpt/rem nder to select the parking rate Q her di spl ayed

i nformation: |Inf tion recelvedfromt en interrqgating unit such
as the penalty fdﬁﬁts howspablpcie déag:rgggog %Emﬁégdﬂe'upmenu OfeRN "OHPbrerat i on.
Fig 7 showsg rﬂaWaﬁ’&rfﬁéH%reQﬁ &0 BRplyY ganéﬂ% O\Jeggk@aéngpeg(p?Qna Snfr4fedv ndow

of communi cation wt errogtln uni t di'splays

i nf or mat i ontratmenmd%r @marth eca?NUréadelr udl ndpducts RATEe dhaosetheasdiaot cany
expire on/off buiton is,/| e n the right of the u pon
bover 19 HESGAPY MsERThsard AR R e R Ay panph2d Rrofider Mo ort ne
ENQUI RE bUtéd?ﬁmDﬁidé@inStoauééﬁuR%bl et 18ciCPd E)t‘?fVldé&enﬁ%bQ:cﬁﬂ@ﬁéthvaTtﬁ‘e car
driver. LCD display ganel 70 w Il display the message shown in Fig 8 10

| f the retuegetar tdenvel (amnaif to 1TﬁOBah¢/HGFD€Ef@FREQE$thﬁEMfédhErS@@Bﬂ OOHR

2ctivat | ng eig Teadera PoRen iR P UERET naRE el R ORe TS eBSsi 24,
the fol | ow evgabies segenumicationpiocthe intetidgatty uRit bbrriddeas thecomtparkivantiean as

shown in Fig 8D. Action is confirmed by activating the FINE button again.
20 Follé\mng activation the action wll be confirned:

Fig 3 shows a front panel of a PMU. LCD display panel 30 displays

information including smart card value, calendar data (date and time),
instructions and important messages. Infra-red transceiver window 31 allows
the PMU to communication with the car park warden’s interrogating unit via a

20  wireless communication link. Slot 32 is associated with a card reader mounted
in the PMU. The smart card reader may be a device type GCI400 or GCI410
and may include a full range of interfacing functions. The smart card which is
inserted into slot 32 holds prepaid value for deduction.

25 A buzzer or other sound transducer which is arranged to emit a sound
that varies in tone, tune or otherwise according to a selected parking rate and/or
mode of operation, may indicate to the user parking rates which have been
chosen and/or whether the PMU is in active or in standby mode. Active mode
may indicate that deduction is in progress and standby mode may indicate that

30 deduction will start when the PMU reaches a current time status.

The PMU may be powered via a power adaptor provided with the unit. A
power switch is located on the back plane of the PMU. Following power-up the



"FINE SENT as shown in Fig 8E. If the action is not confirmed by actlvgg' n[(]tb
the FINE button again, the penalty step will be cancelled and the ek B@ 3
- Action was cancelled 25 Please try again will be displayed as shown in Fig
‘8F. The interrogating unit should also be able to query the authenticity of
a PMJ unit. The interrogating unit may 7nclude an integrated or associated
printer unit 30 for printing a penalty notice. The interrogating unit may

i ncl ude a Fer\ﬁhmHQtfPBﬂW('ﬁéttru%tmﬂﬁn?'sf)[ﬂyegc@” Jae iUt &% spewAtiBrFignds byThe
printer unlg SE5)e a mni printer or palntop printer suitable for

hand- hel d devices®as commonly available in the marketplace. |ncorporation

of the printer uhitREALNMolbe + atrermagepetionwhich perfoeméb dedudlioABnt 6
within the capabilities of the notional skilled addressee and will not be

descri bed herein. FWU8SsPows a smart card top up unit. The top-up unit

i ncl udeszs LCD 5 dis 90
val ue, fsop up val ugkgﬁgpﬁ\g%j%al ufé&r E%ﬁ%’?&gﬂé@égg‘gﬁdﬁo%‘ﬁyﬁ% WﬁLe card
is invalid and i nfopenfdimes apedattion efetyfeséognds) anobunt has exceeded a

maxi mum val ue. The top unit includes on/off button 91 and preset val ue
buttons 92. The 10 first four buttons are for choosing as a preset val ue

t he anpbunt of no I ' r
Crampl o010 val nae Uspr HdeR thiKman eaRElD 58 s sl Raafal thel A Brtadt
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sel ected togETEI)_lval ue and fi'nal value after top-up on power up of

the top-up NEC hydtos fcgosejtnggﬂtagglme and a display will appear as shown in
Figure 6. The button marked “12B/ A is used to increase the time and date. The

button marked “24B/»is used to change the position of the cursor. The button

15 marked “FULL/®" is used to save a new time setting. Depressing the “TIME

SETTING" button again will cause the device to resume normal operation. If the
button is not depressed, the device will resume normal operation after 10

seconds.

20 An example of the operation of the PMU is as follows:
Park between 0800 hours and 1700 hours

No indication is displayed on the PMU until a smart card is inserted. The

buzzer will sound to alert the driver if a smart card is inserted but no parking

25 rate has been selected. If a parking rate was selected before 8.00 am, the
sound transducer will indicate a change from standby mode to active mode.

When the ‘12B’, 24B’ or 'FULL’ button is depressed, the sound

transducer will change its tone (denoting that deduction is activated). Deduction

30  will only be performed while the button is depressed. ‘12B’ denotes 12 Baht per
hour and ‘24B’ denotes 24Baht per hour. 'FULL’ denotes 88 Baht per day. For

“12B' and ‘24B’, the deduction is carried out evenly every 5 seconds (in test

mode) or 5 minutes (in real mode). For a full day’s parking, 88 Baht will be



"Smart card systemas shown in Fig 10A. 25 Follow ng insertion of a.gg?éé
card into the slot provided at the top of the top-up unit a button 2003
. selected to add value to the card. Al information such as old value top up
‘val ue and new value is displayed as shown in Fig 10B. 30 Finally, it is to
be appreciated that various alterationsg nodifications and/or additions may
be introduced in gdthe constructigns and arrangenents of parts preV|oust
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herein is con ure perate w it may be readily 2 4
FEB 2003 11 reconflgured V|a suitable software to operate in other world
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signals to said processing neans car rea neans |ng va
froma storedowilthe exgirdd Li'rnnleerIme)reb(pmdad mrrnesmfdnputmewsll b dnmﬂay.ed on the
transcei ver ans Oﬁerably associated wth said processing neans for
exchangi ng a portable interrogating unit, the status of said
par ki ng neter un|t able to be interrogated froma location renote fromsaid
parking nmeter unit by said portable interrogating unit; said parking neter
uni t in resfarseetiveeant 100/bdurd a31b@8G0 hberseof able to receive a penal ty

means. 19 A par i g RIDOML AR, SRS aricedlicion: Bni Bl Felael GICHBYE cans

for di spl ayitaedbp nfodes 8hd ctﬁteaso@s.a%rﬁ,aadewwmfbh%age isttahes. 3. A par kl ng
meter unit accordi n%ﬂ\}lo claim1 wherein said interrogating unit includes or

i s associ at ed wi ThefiNdtmayineludesthedpligwingtfunetiapabéaaivieg. notice. 4. A
parking metgg, unid ras%(fé’ thIBgra eg,’eany ?@%a(m /ﬁm?? Iﬁh‘?ga ePENing! al ms, wher ein

said status inclu es accg i nac a user sel ectabl e

parking rate. 5. A parking net 624Bm|h1t/ha(2:®ahtlp@r60nmr)y one of the preceding
clainms wherein said transceiver ns i usﬁ a wrﬁ gﬁs infra-red
transcéidver. 6. A parking meterfud Y R 6‘90( éo'ﬂré t9l/09RES)of t he preceding

clai ms wher gifyS@icdueabs) Fafdi NIsOFRASIY AJoUeS a smart card reader. 7. A

parking neter unit according to any one of clains 2 to 6 wherein said
di splay neans includes a liquid crystal display panel. 8. A parking neter

ransavcer for ottt McarhanaeeRifSoiad Aot B Fskitg s BOetehresi ui ng
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wherein said processing neans includes a mcro-controller.
20 and 1700 hrs.

Standby mode: Stored-value deduction at the selected parking rate
will only occur during active hours. If the time falls
outside of the active time period between 0800hrs

25 and 1700hrs, the PMU enters standby mode until the
time reaches 0800 hrs, when deduction will

commence.

Warnings: Beeper and/or LCD display warnings
30 a) for low-value card
b) for invalid card
c) as a prompt/reminder to select the parking rate
Other displayed information: Information received from the warden

interrogating unit such as the penalty amount.



10. A parking meter systemincluding: 2 4 F EB 2003 13 a parking neter
unit suitable for mounting in a vehicle, and an interrogating unit Zdaph &M}
-to interrogate a status of said parking meter unit renpte from said parKking
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processi ng nmeans for exchanging data with said interrogating unit; and
wherein said interrogating unit is adapted to forward a penalty nessage to
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di splay panel. 17. A parking neggpPIREBt em according to any one of clainms 10
to 16 including a sound transducer for emttr ng a sound that varies
according to a sel ected parki ngFiNE eequiked! A parking meter unit according to
any one of clainms 10 to 17 Wnergd') Rsing ocessi ng neans includes a
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to query the authenticity of a PMU unit.

The interrogating unit may include an integrated or associated printer unit

30 for printing a penalty notice. The interrogating unit may include a ‘PRINT’
button (not shown) for activating the printer unit. The printer unit may be a mini-
printer or palmtop printer suitable for hand-held devices as commonly available

in the marketplace. Incorporation of the printer unit with the interrogation unit is
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Fig. 9 shows a smart card top up unit. The top-up unit includes LCD
display panel 90 for displaying information such as old value, top-up value and
new value. LCD panel 90 may also show when the card is invalid and inform the
operator if the top-up amount has exceeded a maximum value.

The top unit includes on/off button 91 and preset value buttons 92. The
first four buttons are for choosing as a preset value the amount of monetary
value that the card holder wishes to top-up. For example:

Old Value : 423 Baht
Top-up  : 1000 Baht
New Value: 1423 Baht

The last or fifth button is for pre-setting the card to 200 Baht and is
included for testing and demonstration purposes. The top-up unit should be able
to verify the inserted card and top-up value. The top-up unit should also be able
to display a current value in the stored-value card, a selected top-up value and
a final value after top-up.

Upon power up of the top-up unit LDC panel 90 displays
Smart card system
as shown in Fig 10A.

Following insertion of a smart card into the slot provided at the top of the
top-up unit a button 92 is selected to add value to the card. All information such
as old value top up value and new value is displayed as shown in Fig 10B.

Finally, it is to be appreciated that various alterations, modifications
and/or additions may be introduced into the constructions and arrangements of
parts previously described without departing from the spirit or ambit of the
present invention. For example although the embodiment of the invention
described herein is configured to operate with the Thai Baht it may be readily
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10%& () - %Sgﬁ%n(g%ﬁg&aggwﬁlitg)é péptgglelig?e?'rogating unit, the status of said parking
meter unit able to be interrogated from a location remote from said parking
meter unit by said portable interrogating unit;
said parking meter unit in response to an invalid status thereof able to
receive a penalty message from said portable interrogating unit for display via
a display means.
2. A parking meter unit according to claim 1 including display means for
displaying to a user data associated with said status.
3. A parking meter unit according to claim 1 wherein said interrogating
unit includes or is associated with printing means for printing a penalty notice.
4, A parking meter unit according to any one of the preceding claims,
wherein said status includes active mode, inactive mode and a user
selectable parking rate.
5. A parking meter unit according to any one of the preceding claims
wherein said transceiver means includes a wireless infra-red transceiver.
6. A parking meter unit according to any one of the preceding claims
wherein said card reading means includes a smart card reader.
7. A parking meter unit according to any one of claims 2 to 6 wherein said
display means includes a liquid crystal display panel.
8. A parking meter unit according to any one of the preceding claims
including a sound transducer for emitting a sound that varies according to a
selected parking rate.
9. A parking meter unit according to any one of the preceding claims
wherein said processing means includes a micro-controller.
10. A parking meter system including:
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<=>?@\BCDEJF§:H' KL BARINGS THMBKY €l st 806818IHN oK I MRPINE  wherein  said
interrogating unit includes or is associated with printing means for printing a
penalty notice.
13. A parking meter system according to any one of claims 10 to 12
wherein said status includes active mode, inactive mode and a user
selectable parking rate.
14. A parking meter system according to any one of claims 10 to 13
wherein said transceiver means includes a wireless infra-red transceiver.
15. A parking meter system according to any one of claims 10 to 14
wherein said card reading means includes a smart card reader.
16. A parking meter system according to any one of claims 11 to 15
wherein said display means includes a liquid crystal display panel.
17. A parking meter system according to any one of claims 10 to 16
including a sound transducer for emitting a sound that varies according to a
selected parking rate.
18. A parking meter unit according to any one of claims 10 to 17 wherein
said processing means includes a micro-controller.



