1112111211211221111 *159159* | NTELLI GENT CHARG NG SYSTEM AND MET
I N A" PARKI NG LOT TECHNI CAL FI ELD The present invention reﬂmmm@mmwaﬁ
technical field of charging in a parking lot, and nore parti ) n
intelligent charging systemand nethod for use in a parkin *

“and | mpr AL EGEN T CAARGING XS TENE s NITRIE IO RO ARE T & 1 noost T

aut onobil es is increasing steadj| nsequence, the parking problem
becones increasingly prom nent %’rﬁlﬂlﬁiﬁiﬁ@as, and a |l ot of public parking

| ot s have appeared correspondi ngly. Public parking lots, also terned as
roadsi de tenporary parking lots, refer to places on roads or at the

roadsi des where vehicl es can be parked and managed at a cost. Such public
par Ki nJ%@H&%ECéLJI&JeH wi t hout distinct entrances and exits. Because they
all ow people to park their vehicles conveniently and rapidly, the public
par ki ng | othe peesentyaventon relatep émtiteshnisahbele of diargiag injarparking lot,
increasingly larger traffic flow The public parking lots are usually
di st ri lBudadors ppdrculadly tarmn intelligent tharging syssemoandepiethork ferapsg by aspace

i nformati on, so charging and managenent are usually carried out in a nanual
way by pdBghgyotng a rmonitoring station. That is, vehicles tenporarily parked
within a specific range are charged by an adm ni strator according to the
par ki ng duration; and generally, a start parking tine is recorded nmanual |y
for each vehicle and, when the vehicle is to | eave a parking |lot, a parking
dur at i BACKGRIQUND F THE ANMENEIQMdi ng fee is charged by the

adm ni strator who will also gives a receipt note. However, this way of
manual |y ch@sgithg vaitld development of the automobile industry and improvement of

the urban traffic environments, the number of automobiles is increasing steadily.
As a consequence, the parking problem becomes increasingly prominent in urban
areas, and a lot of public parking lots have appeared correspondingly.

Public parking lots, also termed as roadside temporary parking lots, refer to
places on roads or at the roadsides where vehicles can be parked and managed at a
cost. Such public parking spaces are open without distinct entrances and exits.
Because they allow people to park their vehicles conveniently and rapidly, the
public parking lots have become indispensable to modern cities with an
increasingly larger traffic flow.

The public parking lots are usually distributed dispersedly and it is difficult to
collect the parking space information, so charging and management are usually
carried out in a manual way by deploying a monitoring station. That is, vehicles
temporarily parked within a specific range are charged by an administrator
according to the parking duration; and generally, a start parking time is recorded
manually for each vehicle and, when the vehicle is to leave a parking lot, a parking
duration is calculated and a corresponding fee is charged by the administrator who

will also gives a receipt note. However, this way of manually charging and
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1 1121222 11 M 22222 00 00l rrr 111111 *@0002*  nmanagenent for the

publ i'c parking lots has the foll owi ng di sadvant ages: 1. the coverage is
limted: it is inpossible for the fixed manual parki ng nanagenent stations
to cover every corner of a city; it has a |ow efficiency and wastes

2.
t he hu ES0UL Ge: . t 1 ni str.ator st. be assigned in
each mrfﬁ?r[la[ S 0 [ggﬁh?gﬁl%&ﬁ%@?lh&ﬁgﬁﬁr@ggﬁ? ?‘g%‘ﬁ 0 ls%&aﬂ%gle?zed efficiently;
and 3.,the cash flow i.s.relatively large,.so. it.is difficult to nonitor
each noni t br rﬂﬁeg COVEAE 'S hml{fi%fi' dérmi{%()%mq?/efofh@epﬁ%‘? éﬁ%n"}fgs%?‘é‘iged with
t he way_of rran?éjﬁl . chﬁrgi n‘% and managi? , .a few nmetropolises have

— at t enpt'BEES SL}%‘PP? G SR TVETY GPTIER ] gichté’ nmanagenent of public parking
lots in ac olkg{%nce wi th. experiepces of fgrei gn countrjes. However, although
t he parki ngr & 2sloXt eiticaeRrymnchwasiss jae humanHesmrge drecers@ At leastpneper at e
accurate]y and allow for unattended operation, they alsqo have the foll ow ng
di sadvaqﬁ{“é&ésér:ator must bepassigied Hheafly mAnEering SHiine dhe Jaimam gesosres cost s
about RMB 2000- 5000, and non-contact parking neters are even nore costly.
2. t he GannphRe nikized effickenthy; aadi on cost and the maintenance cost are both
high: installation of the parking meters, enbedding of lines and the |ike
al | represénthegaph dlowwsrielatbedly lasge et audiffichls tpandaitey caeh enenitoringex posed
to sunlight and rains, they are very liable to aging and even sonetines to
man- caddtbrdamage, which results in a nmaintenance cost;

In order to solve the problems associated with the way of manually charging
and managing, a few metropolises have attempted to use parking meters for
charging management of public parking lots in accordance with experiences of
foreign countries. However, although the parking meters are convenient to use and
highly efficient, can operate accurately and allow for unattended operation, they
also have the following disadvantages:

1. they are costly: each mechanical parking meter costs about RMB
2000~5000, and non-contact parking meters are even more costly.

2. the infrastructure installation cost and the maintenance cost are both high:
installation of the parking meters, embedding of lines and the like all represent a
high work load, and because the parking meters are exposed to sunlight and rains,
they are very liable to aging and even sometimes to man-caused damage, which
results in a maintenance cost;

3. they occupy spaces of the roads or the parking lots, and adversely affect the
appearance of cities; and

4. unattended operation still cannot be achieved in practical use.

Therefore, the way of management by using the parking meters is costly but
does not allow for low-cost operation, so it fails to be widely used.

Accordingly, there is a urgent need for the persons skilled in the art to solve
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3. they occupy spaces of the roads or the parking lots, and adversely
affett the appearance of cities; and 4. unattended operation stil

cannot be achieved in practical use. Therefore, the way of managenent by
using the parking neters is costly but does not allow for 1ow cost

operatign, so.i.t, failis. t e w.dely used. .Accardingl there is a,urgent

need f(}ﬁe ttﬁéluagélsgﬁ%blé% 8f g’tﬁ’w r{ot"r%iug? Stﬂ§01n¥85f nt '?‘f%tt hHPB%VCth(?bI em of
how t o reduce the investnge cosi. and.i nprove the nonitoring nmanagenent of
the. pushPet i Mg e G P bR DR EI e | WVENTI N The techni cal
problemto be solved by the present invention is to provide an intelligent
chargi ng systemand nethod for use in a parking |ot, which can be used to

"reduce the investnent cost and_inprove the nonitoring managenent of public

par Ki ngBRBEE. UMMARY OF d HEINY ENIIEN probl em the present invention

di scl oses an intelligent charging systemfor use in a parking |ot, which
conpri ses Aheéecduical problem tahe selvsdaby thpresgndinyeation ds fo papyige mdans of
paynment. The on-board unit is disposed on a vehicle and configured to
acqui r éntellpgantichgraingrsypemaarst methagefarwase dn papacking fosewhishoragi bejused t he
parking tine parameter and a rate paraneter stored in the on-board unit,
and dedodedeerethealiwiepigngnd cobt and tmproreathe monpaying managemenstafcpubliy unit is
configured to, through information interaction with the on-board unit,
det er mipaekingdotser t he on-board unit operates nornally. On the ot her
hand, the present invention further discloses an intelligent charging
met hod f or Taselventle glardsand ptaitlemyhie presempmivertion iksdiades ani imgel&igepts of :
charging system for use in a parking lot, which comprises a detecting unit, an
on-board unit and a corresponding means of payment. The on-board unit is
disposed on a vehicle and configured to acquire a parking time parameter, derive a
parking fee according to the parking time parameter and a rate parameter stored in
the on-board unit, and deduct the parking fee from the means of payment. The
detecting unit is configured to, through information interaction with the on-board
unit, determine whether the on-board unit operates normally.
On the other hand, the present invention further discloses an intelligent
charging method for use in a parking lot, which comprises the following steps of:
acquiring a parking time parameter by an on-board unit disposed on a vehicle;
deriving a parking fee according to the parking time parameter and a rate
parameter stored in the on-board unit, and deducting the parking fee from a means
of payment; and
determining whether the on-board unit operates normally by a detecting unit
through information interaction with the on-board unit.
As compared with the prior art, the present invention has the following

advantages:

the detecting unit, the on-board unit and the corresponding means of payment
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acquiring a parking time paranmeter by an on-board unit disposed on a

vehi €l e; deriving a parking fee according to the parking tine paraneter
and a rate paraneter stored in the on-board unit, and deducting the parking
fee froma neans of paynent; and det erm ni ng whet her the on-board unit

oper at . t] Ui i.nfo I i.nteractjon with
the. on b5 SRFER th e Rciibaf chafbatP sy R eif TRy 23} R 1
inventipn has the foll ow ng advant ages: the defectin nit, the qn-board
ani ¢ ot ereeab ipaionaithg s RRe B Boat By it omesihadine
__intelligent argi ng system f.or use in a_ parKki | ot ;accqrding to the

pr esenﬂ?%eﬁ?ﬁaé’%}eng ﬁai{ﬁ’g %ﬁg%ﬂéﬁﬁomf’ﬁ%h BEY%‘S&F&f @lﬂﬂafklaggé?’l‘?él%c%‘?* thespondi ng
means of. payment can, be.used t cconpl.i s aynent of a parking fee;, and on
The ot MSPETERRE 8% SRSV, 6T POBRIB APk G Wit Teeidaingngnticbct | ng
unit to, determn ether the on-board unit operates nornally through
i nfor nm%ﬁup‘?lt%(ﬁﬁ&gf Oﬂlesgnggoag@, whid uPReIRES§anPEakly Hiavgh n’@¥‘i’1ﬁn%t¥%1 par ki ng
| ot ; _firstly, for vehicle owners, the on-board unit and the neans of
pay nentinigractivarspeasi terpnsuke lgselityrf aharging e the parking lokan operate accurately
and all ow for unattended operation; secqndlé, as conpared with the
exi sting pBfskyn&omielcls ownersddhe onrbrardiinit apd thaaneanshehbpaymant areeed onl y
a low cost, and the detecting unit does not need to occupy spaces of roads
or par kKiongemignts to uset land dhighly redfipreas eaan i opesaiei accuratelyc aandy abow for
determ nation operations through |ong-range and intensive radio frequency
i dent i funatttnded ¢REAMIN; nteraction; the RFID interaction can be carried out
wi t hout the need of manual intervention and thus is applicable to various
sever e envsacondbnus compdradawithdbe ekisying paickingl metergfthe dgectinguinitearebus| y
and thus allow for convenient and rapid operations; therefore, various

det er mthatdneboayfeurit nead ondy abkve cosy; @ndt thebdetectige mitt deksandtomedid wal |y,
t her eby reducing the personnel investnent and the | abor intensity of

adm ni siccappkpacet of 20&dsn@ parking lats

thirdly, the present invention can carry out determination operations through
long-range and intensive radio frequency identification (RFID) interaction; the
RFID interaction can be carried out without the need of manual intervention and
thus is applicable to various severe environments, and can identify a plurality of
tags simultaneously and thus allow for convenient and rapid operations; therefore,
various determination operations can be ensured to be implemented automatically,
thereby reducing the personnel investment and the labor intensity of administrators
of parking lots; and

finally, the present invention can further encrypt and/or authenticate the data
inside the on-board unit through an embedded secure access module (ESAM) so as
to achieve secure payment and identity authentication, or encrypt and/or
authenticate the data inside the detecting unit through a purchase secure access

module (PSAM) to ensure security of information interaction in determination.



finally, the present invention can further encrypt and/or authenticate the
data’i nside the on-board unit through an enbedded secure access nodul e
(ESAM so as to achieve secure paynent and identity authentication, or
encrypt and/or authenticate the data inside the detecting unit through a

pur Chag}fRﬁf’? _ R sure security of information
i nteraction ﬁ%@@ﬁﬁ%%imBM@nPﬂ ON OF THE DRAW NGS Fig. 1

is a structure diagramillustrati. an. embodi nent. 1 of ap intell.igent
charor ng. S0 duty BACChire MEEER MR BE Cbipkal, OF blifotlds™
21is a zlchemati view ill ustrzi(ti n? taog.tsgsear a{me of. an on-board unit 102 of
t he pr &SBIRIDS RYVEHTY IGR HSC 1N EpATKING TEnt Ve UQ P am i | lustrating a
preferrednlg.nb di ment of 'the&iﬂPOdi ment 1 of the i?telli en% chargi ng system
for use inf& gmisa%emetec e ustraping anppearagce of an og-board ugit LZOTy; agr am
illust rﬁlti ng an enbodi nent 2 of an intelligent charging systemfor use in a
par ki ngD§ BreSgat INgNtesent i nventi on; Fig. 5is a structure diagram
illustrating a preferred embodi nent._ of the enbodi nent 2 of the intelligent
char gi ng ski& einifod (RN diagem Hipsteting havprefeired gmbpdiment mfgthes j s g
structure diagramillustrating a preferred enbodiment of the enbodi nent of
t he i necarhadimgnt & merthe dated FRAEFNG SESIER (T PN gpaing KSwhowR I g, 5;

Fig. 1;

Fig. 4 is a structure diagram illustrating an embodiment 2 of an intelligent
charging system for use in a parking lot of the present invention;

Fig. 5 is a structure diagram illustrating a preferred embodiment of the
embodiment 2 of the intelligent charging system for use in a parking lot shown in
Fig. 4,

Fig. 6 is a structure diagram illustrating a preferred embodiment of the
embodiment of the intelligent charging system for use in a parking lot shown in Fig.
5

Fig. 7 is a structure diagram illustrating a preferred embodiment of the
embodiment of the intelligent charging system for use in a parking lot shown in Fig.
6;

Fig. 8 illustrates an application example of an on-board unit of the present
invention;

Fig. 9 illustrates an application example of a detecting unit of the present
invention; and

Fig. 10 is a flowchart illustrating an embodiment of an intelligent charging

method for use in a parking lot of the present invention.



Fig. 7 is a structure diagramillustrating a preferred enbodi nent of the
enbodi nent of the intelligent charging systemfor use in a parking | ot
shown in Fig. 6; Fig. 8 illustrates an application exanple of an
on-board unit of the present invention; Fig. 9illustrates an

appl i cgygd _ ' \ present invention; and
Fig. 1?¢£R£EF%£{U?W@N§£?WEN%@EEP nt of an intelligent
char gi ng t.ho Qr .use in.a.parking |lot.of the prese knvent i.on..
e LED DEohR phRpsiE e diti it PRt ifyonidR PIERE JhrhGY BRBLIR: on, ¢ he
present invention will be further detailed jn conjuncti.on with th
b ccompSAYIUAGHER SWHNGR arcPrapE i Eae ey ihEmbogiments it meder b awkey
obj ective, featuyres and ?dvant agn%s gf t he prfgﬁ}e’;\r,l\itarinvention becone nore
appar eHte afores qUYG, feptrfeg. and aqyantagssso CHCR INYERTPR DFegfam
il lustrating an enbodinent 1 of an intelligent charging systemfor use in a
par ki n§lQI6@PBRChe present invention. The system conprises a detecting unit
101, an on-board unit 102 and a correspondi ng neans of paynent 103. The
on- board Jkefernu tos Fig.s postbgreors ashamn ca estaisduigo diaggame dllpiraiidiguiane a
parking tinme paraneter, derive a parking fee according to the parking tine
par ane€Bbogiaent | Rfeapdniehsgar chasgiag systamdopispoar  pasking lghiddguct t he
parking fee fromthe neans of payment 103. The detecting unit 101 is
conf i gpresgnt myventenublie systemraoniprses rat dateeitrigownitl 0 b, athen-dboatbanid 10di t 102,
det erm ne whether the on-board unit 102 operates nornmally.
and a corresponding means of payment 103.
The on-board unit 102 is disposed on a vehicle and configured to acquire a
parking time parameter, derive a parking fee according to the parking time
parameter and a rate parameter stored in the on-board unit, and deduct the parking
fee from the means of payment 103. The detecting unit 101 is configured to,
through information interaction with the on-board unit 102, determine whether the
on-board unit 102 operates normally.
The core idea of this embodiment of the present invention lies in that: the
detecting unit 101, the on-board unit 102 and the corresponding means of payment
103 are disposed in the intelligent charging system for use in a parking lot; on the
one hand, a vehicle owner can use the on-board unit 102 and the corresponding
means of payment 103 to accomplish payment of a parking fee; and on the other
hand, an administrator of the parking lot can use the detecting unit 101 to determine
whether the on-board unit 102 operates normally through information interaction so
as to ensure legality of charging in the parking lot.
Hereinafter, the payment function and the determination function will be
detailed respectively.

Payment function

In specific application, the means of payment 103 may be one of existing
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The core idea of this enbodinent of the present invention lies in that: the
deteCting unit 101, the on-board unit 102 and the correspondi ng means of
paynent 103 are disposed in the intelligent charging systemfor use in a
parking lot; on the one hand, a vehicle owner can use the on-board unit 102

and th r I a t o | .sh: a
par Ki n&%@é;%ﬁ%ﬁ%ﬁ@%ﬁ%&n%ﬁ Cég(rﬁsf rﬁodg?rg%g?’ g?)%tﬂ%zf‘par tsi ﬁ% | ot can
use the detecting uni 0l to termne h t he on-board unit . 102
oper at St RRTont DU TGRSR 1ol e e B o i e gan i ¢y
of chargi in.the parking,lot. reinafter, th aynment f.unction and
e’ dorBidnaliy BY BRSOl trattis a8 35 R <h BBl et BT YR gERE Plnct on
In specific application, the neans of paynent. 103 nmay he one of existing
means. GNGAYPRIR! BEEH AepRMETA Oy AR be B2AR 16 Misis, mobi | o phones
for nobile paynment .and URpasses .(U-card passes). The follow ng description
will be nelfletSHISNRY BF PAKi Hgvgnéhbﬁaecmqa&?f?ﬁ bRt Uan (oY ashATESCand f or
details related to other types of neans of paynent 103, reference may be
made t §lachionic parkingtickgtsrgnayt be haughiyby eashtinahputlic weticscasd rechprging 103 i s
recharged, electronic parking tickets may be bought by cash in a public
traf fi Staswndior storaggiinghs tpblisriraiéic eards agelachoniepyiitng ticketafmay beard, or
el ectronic parking tickets may be bought through a short nessage for
st or agéonght Hwonpghia shqrhomssags femstoumsass theagnobderpumgt gedhoURpass in a
website of a nobile operator or an issuer of traffic cards through the
| nt er neway be re¢harged apdinecit & ovebsikamil empbileepepates entani issusmtafdnatfis cl ock
nodul e i s disposed in the on-board unit 102; and the cl ock nodul e can
acqui r eatdsethoourghethe Intemeetand cal cul ate a total parking duration (i.e., a
parking tinme paranmeter) according to a start parking tine. A rate nodule
may furt heln deapblsposacxampléef dre present innettidr) 2; clacld niddule &t dispasddl e can
have a rate schedule of the parking lot stored therein, so a rate paraneter
of the iguhe¢ @ntbgmadkimg 1021 andithdeloekl wotleld cant acqiitectiel sureent rtimeianldy. For
exanple, the rate paranmeter may include RVB 0.5/ half hour, RVB 1.0/ half
hour, tchlBulitehetdigl phpRe dusdticdl (idM B PirkingCmanshrhfetdr) kecorlitgy @naboard

unit 102 may further have a paynent nodul e di sposed therein, which can

firstl ytgapeidiad Gnie. Pardte Rebdige nascRirtien Be despobed el digbbardeumal @xet er and
the rate paraneter and then deduct the parking fee fromthe nmeans of

paynmentan}Qie rate mbréllﬂier&ntﬁ'ﬁegﬂﬁké ScHddald bE teapAka R sRrédPhReind6R t he

vehi cl e owner sw pes the card before parking the vehicle, the paynent
nodul e I i i L % vehi cl e
ey SRS e IRCRREDR b EAphe shRcidmiaicplorighuite

dul t ' : I ' [ i d
mau ef“ti%”e&ﬁxgﬂ‘é. Flf(ehieatgé}fa Iﬁ&ehgﬁ% 1L ad W@O!ﬁbﬁlﬁi&ﬁf@ﬁuh‘ﬁk@[{ﬂ.oma@e car

and return the parking ticket ce to the ca t hus ‘conpleting the
payrrenthofu?’rtimg‘ bQi?lrgkét&gped after pm 5 o’clock and the like. The on-board unit 102

may further have a payment module disposed therein, which can firstly calculate a
parking fee according to the parking time parameter and the rate parameter and
then deduct the parking fee from the means of payment 103.

Taking the public traffic card as an example, when the vehicle owner swipes
the card before parking the vehicle, the payment module can deduct all the parking
tickets in the card; and when the vehicle owner swipes the card again before
picking up the vehicle, the payment module can deduct the parking fee from all the
parking tickets in the card and return the parking ticket balance to the card, thus

completing the payment for this parking.
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Accordingly, in the aforesaid exanple, the clock nodule, the rate nodul e
and fhe payment nodul e cooperate with the means of payment 103 to
acconplish the paynment function. Moreover, depending on actual

requirenents, people skilled in the art can further provide in the on-board

E_Qiy?mﬁ? " A% 'nféhhéLarfﬁ%éﬁrsiéﬁfeﬁﬁ?‘i@?@%ﬁ%%ﬁ31"02@'1 ,Ethé%t%“;%@ﬂﬁl@?% Ent i on
cenonart Bovh? Pt EBPneyote Ao O blbogh LAY Sl oSGt ¢ e

102 ar @eEEL tpaHion: MOHEvRL iqRGhino0n aShel sgrarF et cReae Skyed in

configured to blink when the. parking ticket b nce int card i s not
enough t HerbreainBiThes BIoN the i boel Pgﬂdiéicqta%r mm{]lﬁ@ JEHERSSg uni t

101; green light 202; being an indicatqr_|ight configured to blink
once ev:@pgbls of LOORaEAting ‘althdﬁmeagﬁ@rfaawng 88 48 ;accompas}a%@f‘ppwn%tr een
203: being configured to display a start parking tine and an accumnul at ed
par ki ndugetien.iand;the presgnt ivenaen bas nadinytatiosrthe®en. bei ng configured to
sel ect a corresponding rate according to rate standards of different
par ki ng arBeEITingde Eig % dhersxashown a yehematie ey illdsraing MVBPPCBARGE f hour ,
RVB 1.0/ hal f hour, and tim ng being stopped after pm5 o' cl ock; a start
ti m ng dfunt@rboask unih 02 phike presensnnyentmne §mapaients, andBinctions tharedig
started, a stop timng button 206: when this button is pressed down,
t he ti mifrthe beibngré uopddd;arams followst non- cont act card readi ng area 207:
bei ng an area where the nmeans of paynent 103 sw pes the card for
consunpt i omredbgheabpbangvdnemdpatdad Inghtt domfigeined ke blink evhverhthel parkmger can
pl ace the -
ticket balance in the card is not enough and/or when an abnormal condition is
detected by the detecting unit 101;
a green light 202: being an indicator light configured to blink once every 5
seconds in a normal operating status;
a display screen 203: being configured to display a start parking time and an
accumulated parking duration;
a rate adjusting button 204: being configured to select a corresponding rate
according to rate standards of different parking areas, wherein for example, the rate
may include RMB 0.5/half hour, RMB 1.0/half hour, and timing being stopped
after pm 5 o’clock;
a start timing button 205: when this button is pressed down, the timing being
started;
a stop timing button 206: when this button is pressed down, the timing being
stopped; and
a non-contact card reading area 207: being an area where the means of
payment 103 swipes the card for consumption.

For example, when parking the vehicle, the vehicle owner can place the
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HOn-board unit 102 at a front w ndshield of the vehicle with the display
screen of the on-board unit 102 facing outwards while setting the rate
paranmeter of the current parking | ot according to provisions, and then
activate the on-board unit 102 by pressing down the "start timng button

205": and,_when th rking, i.s.ended, e._vehicl £ _can_ shut wn t he
on- boa i bt bl A 08 WindisId arah GBI Rn i Binei st ob L,
paynent of the i fee. As.can he seen, the on-boa unit 102 and
o rodrcout il Hene Suwark RhiEne Ry ettah Foraies Obtr EhEREL can
oper at e accurat el nd all ow for unattended .operation. As be

abpr cciPaERE Phackeiits I aEonetite 200 BEAr iy Trooneard AETt] Githed
functional  buttons shown in Fig. 2 are_only illustrative. Depending on

act ual Drewing drwnt e %é%’blﬂémélgﬂl"}t&? 20is tQF%ldaWﬁleﬂé%‘eﬂ}aé]@Wés(ﬁQ@égat e
appearances or other functional buttons (e.g.. nodify the non-contact card
r eadi ng’ehrda oY GBwhut lawy the onrhegrd, %fn? 02 tbyc RresSings@wn ihe astoD) as

| ong as the on-board unit 102 and the neans of payment 103 cooperate to
acconpltimingt mstopaiterattespaymenp af kieparking fethe present invention has no
limtation on the specific functional buttons of the on-board unit 102 and
t he speci fA8 dant be fsgers thet or-drarhansnlGband thai meany oimayneat n3nareof
paynment 103. Fig. 2 illustrates that a user selects a rate nanual ly

t hr ougreonhenient ¢o aageusnilnbighly teffickny. camdwmesatanaehirgtelyt ladoallowafer uni t
102 can further select the rate automatically according to a downl oaded
rat e samatehdeddparapopar ki ng | ot and an internal clock. People skilled in
the art can sel ect any one of the nmanual node and the automatic node
dependi ng As @i bal apmeciateeiyetht sappeachricheof ties ent-boarde nhitoh0hamdnthe
limtation thereon. Determ nation function To ensure legality of

char gi ngovidet hinpaokalnigutteats, sidven aarfigi 3t aret orlyoifllustretipar Bepending can use
the detecting unit 101 to determ ne whether the on-board unit 102 operates

nor mal | jetuAndqaResichisc pebile §kiHedehedti 10 miay rdvilie Cathe appaarandes or
determ nati on operations through information interaction wth the on-board

uni t 1Qgher funclibndrifionsFe.gt NAoH) AhéBbh Vdntdt @aRTfda@ihgdRWeDT shden
detecting unit 101 and the on-board unit 102 can be carried out in nany

ways. RArFigx2mebe cdificticabd aiseetifOMEHNhE Brigody the GHIBbAAMiS 160 Hhd BheeSS
comuni cation technol ogy that is nmuch  mature in recent years and has

d t t i :
advant et fafhel 105 SROEAST SERRBPALE he DIVRIRE ot pubtigrl
bl OCkedTl?é/Pgér%@HPﬁn%ﬁtiSﬁtlﬁasaﬂtﬁ 1inEARROLE tRE .s?ggjﬁ%pfdrégbﬂﬂ BB She

determ nation, so nmanual alignment Is requi in order to successfully
o ey S LA AR LS AR DR B R AP R: (e
means of payment 103.

Fig. 2 illustrates that a user selects a rate manually through the rate adjusting
button 204. Understandably, the on-board unit 102 can further select the rate
automatically according to a downloaded rate schedule of the parking lot and an
internal clock. People skilled in the art can select any one of the manual mode and
the automatic mode depending on actual requirements, and the present invention
has no limitation thereon.

Determination function

To ensure legality of charging in the parking lot, the administrator of the

parking lot can use the detecting unit 101 to determine whether the on-board unit
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In view of the disadvantages of the infrared conmunication technol ogy, the
radi 0 frequency identification (RFID) technology is preferably adopted in
this enbodi mrent of the present invention to achieve the infornmation

interaction between the detecting unit 101 and the on-board unit 102. The

el at ed AapRoteroBRTA R et el dfe B REL 4 LB FRYCPER: on
* chnol i MR hioRel i S bR RGHEAE0H ORI WD HE Yot o) o

for cory ?ni ent and rapid operations. Specifically, in this enbodi nent
of the y esent invention, during the interaction, the detecting unit 101 of

the RFID w rel ess system can send an. i ir ignal t.o a pl | i of

on- board UM backsn s iisraHPRRGTsgion rhyeradhe Briectie sl anddhd's 102
can respond to the inquity signal primrily. The RFID operates jn a

o ur al 40y bR Wit JORc A R T ot anBiany Way s WF ¢ G5teR Beriarserhw 135
KHz, a high frequency band of 13.56 MHz, an ultra-high frequency band

r angi ngOMHBRgaHoRtEchnolesn 19 ppWirgicss SAEB4NISAION &eclmkoga/nﬁlas.l@ r@&l and so
on. For the frequency t (the on-board unit 102) side, this enbodi nent
of the IPREERAR [CRGRINYPYS @yﬂ%&éh@wgtqg?é $ueho At l478C T WaBsd ciGalih -t h t he
detecting unit 101 in a frequency band of 915 MHz whi ch has advantages of a
| ow codilownvera the nfraresacpprnenisation dedinalpgy ds domied eins cogpmummeation) GHz
frequency tag may be used which has advantages of a high frequency and a

| ar ge idiftoncetliabte dorheubliocked by epasiust objeetstdnd Bcgpale dfr acpommdishingg nay be
used. Accordingly, people skilled in the art can use different RFID

f r equermyorbaind sicttepenationg sormaual alignaegritrie mequiscd andrdandopussesstullynvent i on
has no limtation thereon. Referring to Fig. 3, the interaction between
t he detaehidvegtheninterh®lomraddt the mmeracton cannot b 2achidvedbencteslor vbedle | n a
preferred enbodi nent of the present invention, the detecting unit 101
conpr i seena pjaestheodiioard hhitdddfinguwethg dirsativth. query i nformation to the
on-board unit 102. The on-board unit 102 conprises a respondi ng nodul e 121
confi gur edir eicsend the afisiivianfagesaifithe iafratdie comnigdcatiomidchhObgyo thdre
detecting unit 101 according to the query information. The detecting unit
101 furiabify fRQiBridys Gderdti fRiagions RIPID yMecingldah? is Qéfegabil ¢ daddpteltiar thine

whet her the on-board unit 102 operates normally according to the status

i nf or medrhisediffent N6 QRe PpREEhtUMMentidd addadifedd thaf BifBRha®h OintdrAgidn- boar d
unit 102 stored in the detecting unit 101.

between the detecting unit 101 and the on-board unit 102. The RFID technology

automatically identifies a target object and acquires related data through an RF
signal without the need of manual intervention, so it is applicable to various severe
environments; moreover, the RFID technology can identify a plurality of tags
simultaneously and thus allow for convenient and rapid operations.

Specifically, in this embodiment of the present invention, during the
interaction, the detecting unit 101 of the RFID wireless system can send an inquiry
signal to a plurality of on-board units 102 in the parking lot, and each of the
on-board units 102 can respond to the inquiry signal primarily.

The RFID operates in a plurality of frequency bands, for example, a low
frequency band below 135 KHz, a high frequency band of 13.56 MHz, an

ultra-high frequency band ranging from 860 MHz to 960 MHz, microwaves of 2.4
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ddn a preferred enbodi nent of the present invention, the adm nistrator of
the parking lot can further carry out subsequent processing according to a
determ nation result of the determ nation made on the on-board unit 102 by
the processing nodule 112. The subsequent processing rmay mainly conprise

puni sh%% gﬁﬁ]ggga@i?&r%%@bﬁ.h is carried out when the determ nation result

aof the atl on on the on-board unit 102 is "No" (i.e., when the
101 may f drmiE enprsete AReRaroyutorf 1937 SAURS emhp i oM gur ed
| oL DB SRR LA S SRS nEl BRSeRba e o
ot PR e b i SR 80 P B S iR

determ nati on, made on the on-board unit 102 is. "No". For vari qQus
det er mCREMPYRICARR distaee o mtﬁﬁerweﬁemz&rﬁﬁ?% dﬁ@ fregupRe s ae W‘ébﬁ%& e query

i nformation, operating status query .infgormation of_ the on-board unit 102,
rate stipdandiduciads iadvanipaes ol rhighodieaygrey andt ¢t nargeorinioERationar ¢ er |
the aforesaid query information will be described respectively. 1. Vehicle
query icAfBRBRICRGEN amoungseinthegd-8HaHz fiequemey ipg mmax be usedtAecdimgling 1ot i s
to determ ne whether the on-board unit 102 matches with the vehicle in
whi ch ipeople sloblad at, thehat aaneuseediféerengRé) fretuenan bandsc depending wn. I'n
practice, the detecting unit 101 pre-stores the legal information of the
on- boaradtuahrequitmerftsrandxhapiresent lnyentiohdas ob lirhisatiehiher@on.n whi ch t he
on-board unit 102 is | ocated; and when the on-board unit 102 does not match
wi th the vRébfertingito igi 3h the interactoat bdtwéenethe titecong hoar dOlrdnd &2 i s
illegal), the ticket generating nodule can be used to issue a ticket.

on-board unit 102 will be described. In a preferred embodiment of the present

invention, the detecting unit 101 comprises a query module 111 configured to send

query information to the on-board unit 102. The on-board unit 102 comprises a

responding module 121 configured to send status information of the on-board unit

102 to the detecting unit 101 according to the query information. The detecting unit

101 further comprises a processing module 112 configured to determine whether

the on-board unit 102 operates normally according to the status information of the

on-board unit 102 and legal information of the on-board unit 102 stored in the

detecting unit 101.

In a preferred embodiment of the present invention, the administrator of the

parking lot can further carry out subsequent processing according to a

determination result of the determination made on the on-board unit 102 by the

processing module 112. The subsequent processing may mainly comprise

punishment processing, which is carried out when the determination result of the

determination made on the on-board unit 102 is “No” (i.e., when the on-board unit

102 operates abnormally).

As an example, the detecting unit 101 may further comprise a ticket generating

11



2. Operating status query information of the on-board unit 102 In
practice, the adninistrator of the parking |ot can deterni ne whether the
on-board unit 102 is in a normal operating status by sending the operating
status query information through the detecting unit 101. For exanpl e,

if the 1 i LS . - £ erates
nor mal W?,%ﬁ&%@%&&@ﬁ%é@gﬁl?ﬁ?oé'tlgg%t @Eﬁé@?&gﬁ’ﬁ@?ﬂ#@él {)ejr%{-}ﬁoogfd uni t
102 opera aor.nal | h h a,huzzer. .1he sndicator lights of the

on- boa?kée %%?ﬁ?@gl%néﬁ%%eré\ﬁ?gge OI?'PQ?WEM&}E?Q‘?H ﬂ@?i'on result indicates that

t he on-board unjt 102 oper.ates. abnornma] | then the al ert.in dul e can be
used to o i aliftnr SRAmPYS e KRR AR} 4y bRy Beith: SfPEie I Meingere | oned
above, the rate.nodule in the on-board uniit 102 can select the rate

oo mmetat, WESTo G caiigtsed fo 869 G ikt Bibr: e TR HERTLERY S8 di ng to
the stored rate schﬁdul e of the parKi ra)gl gﬁo”l n this way, in order to avoid
i nsuf f idgieEminaRade onthe anipardanitdi0dds r Noe- st andard used by the vehicl e
owner (e.g., the rate paraneter of the current parking lot is RVB 1.0/ half
hour whi | 'nEaR@ deteraipadionpaperatings, phewqdugy FBEomANdMiy EYDPHE T at e
paranmeter -of RVMB 0.5/ half hour), the admnistrator of the parking |ot can
det er nivEBiCkh aRER InfpraNNY, OREFAtNG $tatie uesy Ixformatiany of the ppaard apk
standard by sending the rate standard query information. ~ Thus, the

det ect i10g, wait tstarstardngyenumfpanaitompin deck quaneinfprmationy Hewinadterythiech i s
configured to correct a rate standard through information interaction when
t he detaéonebaidtqueny mdeunation wilhdedissenpgdeespentivelle on t he on-board unit 102
is 4. Cock query information As mentioned above, the clock nodule in

t he on- boak.dvam¢le quegy odormatagen re the current tinme and the start parking
time to calculate the total parking duration (i.e., the parking tine

par anet er ) Asduminigi thatidne, adnmindstcheor ¢fothevparklingnet isf iocdetatmipaywigsthercthiesed by
the fal se clock used by the vehicle owner (e.g., the vehicle owner adjusts

t he cl @nkbdmad ks H3) madttieesadith nhe vehicts inovhidieitpailddang], lthén denveldtier m ne
whet her the on-board unit 102 has selected a correct clock by sending the

cl ock qltuleryiﬂfnﬁﬁmmi t@&mbesent. In this case, the detecting unit 101 may
further conprise a clock correcting nodule, which is configured to correct

ook ISR g 8 e atomalop bagasetof er e,
"No".  on-board unit 102, for example, the number of the vehicle in which the on-board
unit 102 is located; and when the on-board unit 102 does not match with the vehicle
in which it is located (i.e., the on-board unit 102 is illegal), the ticket generating
module can be used to issue a ticket.
2. Operating status query information of the on-board unit 102
In practice, the administrator of the parking lot can determine whether the
on-board unit 102 is in a normal operating status by sending the operating status
query information through the detecting unit 101.
For example, if the determination result is “Yes” (i.e., the on-board unit 102
operates normally), then the detecting unit 101 can indicate that the on-board unit
102 operates normally through a buzzer and the indicator lights of the on-board unit

102; otherwise, if the determination result indicates that the on-board unit 102

operates abnormally, then the alerting module can be used to give an alert.
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Jhe vehicle query information, the operating status query information, the
rate” standard query information and the clock query information have been
described in detail above. Understandably, the query information for
determ nation on the on-board unit 102 is not |imted to the aforesaid four
types of it LQn .j I.s..embodi nent of the present invention; and
peopl e skﬂ#ﬁé%eﬁﬁnﬂé}?%%yﬁg&@gbagt her query infornmation dependi ng on

t ual i t . 0., .0 di th i ti d i nt t
el UL SIT Fe l FA HREEF0B T PP o
T R N Mot R e
S R SR TR T e e LA

for the aforesaid deterni nation operations and subsequent processing

oper at PgiEent H@S&éﬂéeﬁle%lwafe ateag%rarpss ethe; lg ONEIREAE-Erdhe Talsd an
automati c node. The automatic nmode refers to one or nore of the vehicle
query ipafapetar pbithe ewsewmarkingngt ix BMB lgW/dalf howr ovhide thenvehiele avenes
standard query information and the clock query information. Taking the
conbi ndaysihepatkiag Veniacrerdine ity therderparpogtearnf RYB dhehalfi heprdt deus query
information as an exanple, the vehicle query information can be firstly
sent beflonaistatoropfethet patkyingt kot ¢en digteryning fvotataer e orsbeandt unit 102 has
Furthernore, the password protection function of the detecting unit 101 can
be set ;selected a cirréatratetstaralacd by sendiagshe rats stadatiequarg dnformséibnper ni ssi ons
and manage the detecting unit. For exanple, an adm nistrator of a parking

| ot havi ngTlupehei deseaimgotini® dHNnm@yl furdendconyeriseehiratee updating inmddwerat i on;
an adm ni strator of a parking |lot having a perm ssion of 1 can send the
vehi cl evlgokiy comfigureditod corracica tdie spdarl thagugit alfosnspimr intémtaomatican; an
adm nistrator of a parking ot having a permssion of 2 can performall the
det er mthatdegsinipi@i réudt bHthe Aer@inipfido hndehen IHO RbEITH WPHiOABISisNg
operations; and an adm nistrator of a parking |ot having a permssion of 3
can periNgm both the determ nation operations and the subsequent

processi ng operations. Finally, the detecting unit 101 can have the
nmenory fungt@Crki@erehigodnation t he data during the determ nation operations
and the subsequent processing operations. To ensure security of the

data dur | ngstien REIERN0VR! id'6l0BRMibAGIC!iRANRSh- b P DRt daAnadfaer act i on,

in a preferred enbodi ment of the present invention, e on-board unit 102

may fur i : RegaTell ( j IS
confi g&?ggﬁﬁgﬁﬁi%@%ﬁﬁfpgﬁ?ﬁfﬁ? %ﬁ%@egﬁgﬁéat a I{cﬁ%]i ggﬁmgedgﬁt%?ar d unit

102. (i.e., the parking time parameter). In this way, in order to avoid insufficient
payment caused by the false clock used by the vehicle owner (e.g., the vehicle
owner adjusts the clock. backwards), the administrator of the parking lot can
determine whether the on-board unit 102 has selected a correct clock by sending
the clock query information.

In this case, the detecting unit 101 may further comprise a clock correcting
module, which is configured to correct a clock of the on-board unit 102 through
information interaction when the determination result of the determination made on
the on-board unit 102 is “No”.

The vehicle query information, the operating status query information, the rate

standard query information and the clock query information have been described in

"
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MWhen the on-board unit 102 operates, all the data operated by the on-board
unit’ 102 can be witten and stored into the ESAM For exanple, when the
user places the public traffic card above the non-contact card readi ng area
of Fig. 2 to swipe the card before parking, the ESAMw || firstly

aut hent § [ fifig C 1 f.theecpuhljc t fic card passes
aLhentictal SobDe DARESAALE b Bl oree b BBl B e b
2ot herBP R RN Whbo e B8 HhE X FrERi fown B PbAePHEIERRE 1Y uni ¢
et AP BSGRERT B el R RS ARG TRR S ot e e Sk g S
unit 101 The PSAM can store the data operated by the det acti g unit
101. Tr%h?faﬂ‘éelé(p@rf%%ﬂ%y%@ﬁ%n BE L iafh?uﬁylagrﬂ3 UI{?}’J!e?Féy(ecﬁmgb’i KadiNge at a sent
to the on%i%og{g%puni({ 102, ar%d tgit,s en%g(rjez s:[(_acuriait&quof;-| th;yigg{}o&rr%fi on

i nt er adiarORE G AR APPOEHHCHA LIS e¢lges UBRd! (thear Haerily
processing operations, = Referring to Fig. 4, there is shown a structure
di agr ardetermiBe whethey the tisenssdibyethe op-lbeard nitnt & Isingsmal)s ad ghagraseat em f or
use in a parking lot of the present invention. The system may conprise an

i ssui ngnuenttomiys nepligétetionithereond t - 402, an on-board unit 403 and a
cor_resppndl ng means of payment 404. The_ I'ssuing unit 401 may conprise an
act i vat i ngAddtignelly thecatiseguensdpriosessing basesl dhethordeteranidation trest08is The
on-board unit 403 is disposed on a vehicle and configured to acquire a

par ki ngnatilmeitgshicetieket generatipucalartprm; klavk dogeecionpratt npdating #red gerlikang ti me
parameter and a rate paraneter stored in the on-board unit 403, and deduct
t he parikithgektampler om t he neans of payment 404. The detecting unit 402 is
configured to, through information interaction wth the activated on-board
unit 403, Nejresverpnefoshahbenféreeaidn-deoahdnation 4pSacpas ahed RabseRfukyt

Thi s enbodi ment differs fromthe enbodinent 1 in that: only through the
act i vatprosessiigy @pdrationy, thd detesSng 0gitUutiltcahe sdthiatocon n@aatmodietandiGah can
cooperate with the corresponding nmeans of payment 404 to acconplish the
pay mentafkomatit @odeaMhe BgofgiRCinols refiré t¢GheCamboid eFfaré vehidle igeryn- boar d
unit 403 to acconplish the determ nation operations. The aforesaid

act i vatijhesinaRihattheNopératias S sttust QueRnadforhliRiodN-thearde Ustahd£4a3 gh@ryensur e
legality of charging in the parking l'ot. Referring to Fig. 5, i'n a

pr ef er riggh&HRRA dMRthe %10%@9& §&fRdrinatiBy PAKAL thd @@mﬁirffaﬁgﬁ‘ dTaMe VURicher

conprise a background se 405 configured Yo process data. The data may

be f : : 5 i : ' it 402
and ¢ ne FRY fiRemBYoT 4, e fteffe 3AGE Bl iffiinaddlf s SPElaAch e 1o et a
can be \Rirh?é'iled(f&rﬂf NnfdtnSatfmP esh rffe”hrstly sent before the operating status query

information 1s sent.

Furthermore, the password protection function of the detecting unit 101 can be
set; 1.e., different levels of passwords can be used to set permissions and manage
the detecting unit. For example, an administrator of a parking lot having a
permission of 0 can only send the vehicle query information; an administrator of a
parking lot having a permission of 1 can send the vehicle query information and the
operating status query information; an administrator of a parking lot having a
permission of 2 can perform all the determination operations but cannot perform
the subsequent processing operations; and an administrator of a parking lot having

a permission of 3 can perform both the determination operations and the

14



Schene 1 Preferably, the background server 405 can assist in the
aforesaid activation operation. Referring to Fig. 6, the background server
405 may conprise a background dat abase 451; an acquiring nodul e 452, being
configured to acquire and save vehicle informati on and vehicle owner

i nfor i 2~ unit into the background database 451; and an
i.rrporﬁ%%ughhﬁﬁe%&ggsé%ﬁpﬁ%ured to inport the vehicle information and
the vehicle owner information,at the on-poard unit fromthe ha r ound
dat abase. 1aere RSB REA] caihaRE RR Bt hinghh hreora il Eie
Cor r espondi ngl t i ssuj.ng unit. 401 fyrther conprise a wite nodul e
212 conplytiideeths' e RAET oBrrabiofs And Bhe b SN BTORS R & ner
informatiopn into the corr ondi ng on-hoard unit en the op-boa unit is
het vat ed To enSiTe SHEwaR! b e faa BTG Deonmanorisal e, Py R s, die d
identifigcation and vehicle identificat Lon_ certification to handl e the

act i vatltiHmafopnBtaaCctarig ymretemsd embadigant plathedPiasarleNVERUORi Pecase,
the acquiring nodul e 452 can_enter into the background database 451 the
val i d ieb@arsi eaiti B 454y HETiehi creprainan FRIDSAReH iSAUHnaCass TORRE o
identification certification as the vehicle information. Schene 2 In a
pr ef er (E§Advibowhigdnis epnfigired nisoenaipt andenrmuthenticgte ghe da@ wstder tenat i on
result of the determ nation nade on the on-board unit 403 by the detecting
unit 40-beardhmitsHir.ed with the vehicle owner in real tinme. Referring
to Fig. 7, the detecting unit 402 may further conprise a transm ssion
modul e 421Whghi thie érs-boandf ugitirldd operarcanghithetdata dpemted bat thenon-bsatd of t he
determ nati on nade on the on-board unit to the background server 405. The
backgr ammd]l Gecarebe woftemmndsionediint theflsAIMack nodul e 454, which is
configured to feed back the determnation result to the correspondi ng

vehi cl e ovwRer exaopeli hdno thbeuserhiptdees oviree rpubdicontradfic onamlf dboec othdboar d
unit. For exanple, the detecting unit 402 can transmt information to

t he baglgreumactsard edadfitbaten ofdag. 2 taBwipy the@ard befoge perlahg xbe BIANEAdI 0
service (GPRS) technology so as to feed back the determ nation result of

t he detwilinfinalyl anhemiato thd peblaNtRfar Gardnirdd, 40thd publite ra Bk gardusi@seer ver
405 tinely. Thus, when the vehicle owner information is a tel ephone nunber,

the feqHdagihdmpbutibntttdea@nalieed Baddkng RECLSR! of 'thBadran TRy, deRuide
vehi cl e owner via a short nessage through a comruni cati on opé€rator, thereby
achi evipgnidpk ahdRditity ahaIfake chlbe Gahiclbd®.
Similarly, in another preferred embodiment of the present invention, the
detecting unit 101 may further comprise a purchase secure access module (PSAM),
which is configured to encrypt and/or authenticate the data inside the detecting unit
101.
The PSAM can store the data operated by the detecting unit 101. The data
operated by the detecting unit 101 may comprise the data sent to the on-board unit

102, and this ensures security of the information interaction during the

determination operations and the subsequent processing operations.

Referring to Fig. 4, there is shown a structure diagram illustrating an
embodiment 2 of an intelligent charging system for use in a parking lot of the

present invention. The system may comprise an issuing unit 401, a detecting unit
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Under standably, all the interaction data for the on-board unit can be
stored into the background server 405; therefore, the detecting unit 402
can automatically inport the nmenory content into the background server 405,
and format an access area thereof. In order to make the present

I nventi S | | i th t tion
1 ow of Oendt Pt F BBl CRnEH sBAEHaais s ot on Vel ipan s BRGLR' N
present_in tion will be described in gopnj tion.wt n _exanpl
ey o1 niptto 6T HnRY, Phinprist 1 ety atne oS At boFaeikd, A SHRHR Fhe 1y
conprise:, a centr ocessi ng,unit, ((CPU).: a button (sel ect.ion, :
S Snchshrd B B2 OERY Giioats Rk auBSietismrcdofh P oiebile 437 6 5e8R ¢, 1o
exanpl e, select a gorrespondin rate.accordi.n f10 rate. st andar ds_ of
di f f er dnACHRAIK A RATBIIELME RArAMSIery dQT5ES 8 iPRF ag 57 2REOTRHML I thegeark e
configured to receive/transmt an RF signal; a clock, being caonfigured
to proWiePARECEH 3cha 13te RRTaAeteE a'iOéerf H 816 s bp@iidaunih 40k anyl M%&f then
accordi ng@to the start parking tine; an ESAM being configured to
ensur e Paedng ifes/ ram thegnerrs efspayspentd4nd b detsctingynatA02 is condigyseeto, suppl y
system being configured to suppl ower required for nornmal operation of
t he onilyeagh mivrmatitie interacting wilethe sagiplajeds psthaerdrapit 403ndetgrmpingat t er y
and typically, one dry battery can operate normally for one and a half
years twhethgr the anshoard unitA(Fovparatea pormalpnagenent nodul e, bei ng confi gur ed
to manage the power supply system a display screen and an indicator
| i ght, beiRiscambodimend diffedi $yminaythe mmbodintenpalr i rthat i ondy ahibughe the
accurul at ed parki ng duration and indicate the current
activation operation of the issuing unit 401, the on-board unit 403 can cooperate
with the corresponding means of payment 404 to accomplish the payment function;
and the detecting unit 402 can interact with the on-board unit 403 to accomplish the
determination operations. The aforesaid activation operation can assist to manage
the on-board unit 403 to ensure legality of charging in the parking lot.
Referring to Fig. 5, in a preferred embodiment of the present invention, the
system may further comprise a background server 405 configured to process data.
The data may be from any one or more of the on-board unit 403, the detecting unit
402 and the issuing unit 401.
The following schemes for processing the data can be provided in this
embodiment.
Scheme 1
Preferably, the background server 405 can assist in the aforesaid activation
operation. Referring to Fig. 6, the background server 405 may comprise a
background database 451; an acquiring module 452, being configured to acquire
and save vehicle information and vehicle owner information of the on-board unit

into the background database 451; and an import module 453, being configured to

import the vehicle information and the vehicle owner information of the on-board
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,operating status; and a non-contact card nodul e, being configured to
read/ wite data fromthe neans of paynent. Referring to Fig. 9, the
detecting unit in this exanple may conprise: a CPU; a printing nodul e,
bei ng configured to print the data (e.g., tickets) during the determ nation

oper 2t LR trom HEYBacibifa LEAUT Bflo! B GERRNENRACHE Sy Ui Byl etter s,

nuner al’s” an a by the user; a password protection modul e,
et 12, SRR R O A AR R S ot
securt Dlod 18, L% FERLAL NP1 Jhe RAGA BRSmaipr™ BTl BP0,
G A T R T RO TR TRl
suppl ya‘éﬁ‘é‘at%& recharged in real tinme;

In practice, the vehicle owner can carry his/her valid identification and vehicle
identification certification to handle the activation of the on-board unit 403 in a
designated place. In this case, the acquiring module 452 can enter into the
background database 451 the valid identification as the vehicle owner information
and the vehicle identification certification as the vehicle information.

Scheme 2

In a preferred embodiment of the embodiment shown in Fig. 6, the
determination result of the determination made on the on-board unit 403 by the
detecting unit 402 can be shared with the vehicle owner in real time.

Referring to Fig. 7, the detecting unit 402 may further comprise a transmission
module 421, which is configured to transmit the determination result of the
determination made on the on-board unit to the background server 405. The
background server 405 may comprise a feedback module 454, which is configured
to feed back the determination result to the corresponding vehicle owner according
to the vehicle owner information of the on-board unit.

For example, the detecting unit 402 can transmit information to the
background server 405 in real time through the general packet radio service (GPRS)
technology so as to feed back the determination result of the determination made on
the on-board unit 403 to the background server 405 timely. Thus, when the vehicle
owner information is a telephone number, the feedback module 454 can feed back
the determination result to the vehicle owner via a short message through a

communication operator, thereby achieving information sharing in real time.
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a power supply managenent nodul e, being configured to nanage the

rechar geabl e power supply; and a display screen and an indicator |ight.
The detecting unit keeps in a mcrowave transnmitting status after being
activated, and can actively waken the on-board unit that can operate

nor nal Ly int; o) ] Latys, 4.e.. when there i s an on--hoard unit .
nt i Oadeng T AP IR e pi R aafor fhe ot0Rkd T Sah b PnBdfRRRRD |
the on-board unit is tivated tQ interact with_the detect. unit for the
ot o mASREERRT spidh AR W& kT thel SRR pt ' R ARORGHEAY FBROerT or me
on the pn-board unit th 9 .detectin i.L as exanmpl e, the cl ock
query and THBOBI geﬁteegﬁlﬂtecﬁ%ha%&o I?‘?’QET Dsﬁggafgﬂnéhggt@ﬁegz?reé‘ step S3
andasﬁep fS4 In the step SI, the CPU of the detecting unit transmts
cl ock dO&FYLinformation to the on-board unit through the RF nodul e. I n
the step S2, the CPU of the on-board unit acquires clock information of the

on-board unit according to the clock query information received by the RF
nodul e of the on-board unit, and transmts the clock information to the

det ecti ng Wnorder ie surlie theebreentdavertias bettes wirlesgaed bynpeople skillediine st ep
S3, the CPU of the detecting unit conpares the clock information of the
on- boarthe arti thevpneratienydpweoloik intelligantchaigingsysternh fonuseine partkinglotat i on of
the on-board unit does not match with the | egal clock informtion,
t ransmafsthe qeesenoringention wilt dravedeasonbed inheowunboen dwithi ant bxaupke t he RF
rodu! e.hereinafter.
Referring to Fig. 8, the on-board unit in this example may comprise:
a central processing unit (CPU);
a button (selection, START/STOP), being configured to operate and control the
on-board unit, for example, select a corresponding rate according to rate standards
of different parking areas and start/stop timing;
an RF module, being configured to receive/transmit an RF signal;
a clock, being configured to provide the current time and calculate the total
parking duration according to the start parking time;
an ESAM, being configured to ensure security during the use of the means of
payment;
a power supply system, being configured to supply power required for normal
operation of the on-board unit, wherein the power supply system may be one dry
battery and typically, one dry battery can operate normally for one and a half years
1o two years;
a power supply management module, being configured to manage the power
supply system;

a display screen and an indicator light, being configured to display the start

parking time and the accumulated parking duration and indicate the current
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Jn the step S4, after the clock correcting information is received, the CPU
of the on-board unit accurately corrects the clock. It shall be

appreciated that, if the m crowave signal detects that there is no on-board
unit within the vehicle, then an alert can be given through the buzzer, the

i ndi cator.1j the display screen etc.. As can be appreciated,
after toﬁgrégn%g}atlﬁg’d%ngr]rect ed, the on-board unit can further nodify the tine

di fference caused by the inaccur.ate clock and display. this through the

i spl ay oot BEEORRAY erd SpOET Bk SaRbRR B et B R el iom BTt 0 ne
af oresai.d query and correction process. Additionally, apart fromthe

cl ock @cgrpragg't‘eflgn, the detecting unit and the on-board unit in this exanple
can further acconpljish other determ.nati on operations and. subsequent
orocessi noRelsEnaE [ Peths: deteeting Whih HuERLICHATBPIS TRY COB@ESFg) ¢ hr ough

i nteraction nd the present invention has no limtation thereon.

i nvention %tf:? »di scl oses an enbodi nent of an intelligent charging nethod
for use in a parking lot. Referring to Fi,g. 10, the nethod nay, conprise a
step 1001,a Brigiiag modieqbring configutieshty print thendath de ge.dirket) 1during #s- boar d
unit di sposed on a vehicle acquires a parking time paraneter. In practice,
t he on-dstaFHNafNT ORYIAtIeRAY;cul ate a tot al parking duration (i.e., a parking
time paranmeter) according to a start parking tinme. In the step 1002, a
par ki ng f ekeyss hgang configomsh & ragcept tharaprkisngh tasnictisss, apemeralarnda rat e
paranmeter stored in the on-board unit, and the parking fee is deducted from
a neansyofbopsinpetted by the ugempr acti ce, the on-board unit can downl oad and
store a rate schedule of the parking lot and select a rate paraneter of the
current paakpasgwbod otetidnnmadalg, hbeingt eosfigectd! ¢o ofet t panpssiknnpddot . For
exanple, the rate paraneter may include RVB 0.5/ half hour, RVB 1.0/ half
hour, tranapg theidopctihgmpedhedfitehrdifferemt dévallookpassdordse | i ke. Thus, the

par ki ng fee can be cal cul ated according to the parking tine paraneter and
the rate parPSretecardandiigheonfipeefdaokemsgrd security drire chic deg@rinimatidnhe means
of paynent. Taking the public traffic card as an exanpl e, when the

vehi cl eypReydtRinssW pes the card before getting off, all the parking tickets
in the card can be deducted; and when the vehicle owner sw pes the card
agai n bef oge RF Ghba@le!eldie cetiibeted. td Receiwd/adhahRdapRKigigndiee.g€am be
deducted fromall the parking trckets in the card and then the parking
ticket ki turned to the card, thus conpleting the paynent for
this pa@%rﬁ‘gf&@eos‘%é‘%ﬁ’rse, the card may al so be swi ped to deduct the parking

fee only vwagR-HhecatdbipoWer istipPlye bethgPonfigured to supply power required for
normal operation of the detecting unit, wherein the rechargeable power supply can
be recharged in real time;
a power supply management module, being configured to manage the
rechargeable power supply; and

a display screen and an indicator light.

The detecting unit keeps in a microwave transmitting status after being
activated, and can actively waken the on-board unit that can operate normally into
the operating status; i.e., when there is an on-board unit within the microwave
signal range of the detecting unit, the RF module in the on-board unit is activated to
interact with the detecting unit for the determination operations.

Taking clock query and clock correction performed on the on-board unit by the
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I'n the step 1003, a detecting unit determ nes whether the on-board unit
operates normally through information interaction with the on-board unit.
In this enbodi ment of the present invention, the adm nistrator of the
parking lot can use the detecting unit to carry out information interaction
witht - Qo It i r .on. 1ot LO n r'hﬁg,outin
many \/var?%%ts:é?:lﬁ]p gra%ga?r%{ag, e>t<%{r]§1§:gﬁfnt9 h@%f@%@d%@%n@gg& %(ﬁ??(gc nol ogy or

t he RFIC - ?%@%ogtgﬁgilh%'% I%F»J Q&&g?g(&bﬁ%ystgggétperfor midentification wthout

t he need of “manu eririon us 1's applicable to various severe

a1 ow for PolsaRmesr Wid st inggBlekfife bt s CYhRIRRIRA e =D
technol ogy i s ado(gt e._(g i n tﬁi S ﬁi;bodi nent of the present invention to carry
out t hdO it BRneAThInit trorgh (RGRFPHUEhe on-board unit. In order to

AL AT N R R R A

conprise:, sending query infornmption by the detecting it t he op- board
uni t; On-BeardiHyt aqcardiag;tarthe lnck gHiesy lmﬁgﬂaﬁoaas@f‘dw@gy tB@%@OSHP%oar d
unit to the detecting. unit according to the query information; and.

det er miofi g 89-boaEd yaite apfngansmits e ek ﬂli*fgr@ﬁé%a@dthﬁ’nfi?teﬁ%’é% s
normal Iy according to the status information of the on-board unit and | egal
i nf or mﬁxmhdhemgn@dulfo@mewboagdm in the detecting unit. For
various determ nation operations, the query information nay conprise:

vehi cl e quby theistgrod fethe §PU of shardetagting aniisomparss thefcdeckainfonnasion ol
on-board unit, rate standard query information, or clock query information
etc.. The odebaard ennitdeitbrlegali dacloinfonmatiorand; iffthe mbeckomfpanatien eathe as t hat
in the enbodi ment of the system and thus will not be further described

her ei n.on-bodnd waniprdefes rragdmetehodiithetite bfgal dogl efermationetransmits tdheck

adm ni strator of the parking | ot can further carry out subsequent

pr oces siongecaag anfhrmgtivbn ta tikedeboartnnio throeghthe RF mbéuldet er mi nati on nade on
the on-board unit. The subsequent processing nmay conprise puni shnment
processi ngln vy stbp S, ader it cluck odresttinhei ndernertivnnat teocivedsthet CBU dohe
determ nati on nade on the on-board unit 102 is "No" (i.e., when the

on- boartle wht o8 @h &t el 9 coBlebis)the clock.

s

It shall be appreciated that, if the microwave signal detects that there is no
on-board unit within the vehicle, then an alert can be given through the buzzer, the
indicator light and the display screen etc..

As can be appreciated, after the clock is corrected, the on-board unit can
further modify the time difference caused by the inaccurate clock and display this
through the display screen; and the detecting unit can further record the data in the
aforesaid query and correction process.

Additionally, apart from the clock correction, the detecting unit and the
on-board unit in this example can further accomplish other determination
operations and subsequent processing operations (e.g., rate standard query and

updating) through interaction, and the present invention has no limitation thereon.

Corresponding to the aforesaid embodiment of the system, the present
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JFor exanple, the nethod may further conpri se: generating a ticket when
the determ nation result of the determ nation nade on the on-board unit is
"No"; or giving an alert when the determ nation result of the

determ nati on nade on the on-board unit is "No"; and so on. The

carr i o BuESpALE SERsRT SRR TR RRR AR ﬂg‘fﬁ%ﬁﬁa Bl e °

ot ough Tt BRPTRE S dieoh0 B eI e, i h h 19 P8 oy

query i tion the determ nation result is "No"; correcting a
rate st thép atslﬁ‘FR)E@&i nformation interaction when the query i nf or mat ionis
the rate dard 3:6@ i nfoymation and th deterg}}qatlon result "No" ;
and so on. he jtep dO8dr aR Pr-Beand; wait disposed SRepve C?ﬁéq‘éﬁ’ie%éeﬁa& llﬁlﬁlt to

ensure Iegallty of charging.in the parking |lot, in another ferred
enbodi HEM PYRISK. B asgnceﬂ heem-besrd I%IHEC%F‘HSHlaﬁ%9 t@'@i pwéﬁmg: Hftioge

activating the on- board unit by an issuing unit; and
(i.e., a parking time parameter) according to a start parklng time.

In the step 1002, a parking fee is derived according to the parking time
parameter and a rate parameter stored in the on-board unit, and the parking fee 1s
deducted from a means of payment.

In practice, the on-board unit can download and store a rate schedule of the
parking lot and select a rate parameter of the current parking lot according to the
rate schedule of the parking lot. For example, the rate parameter may include RMB
0.5/half hour, RMB 1.0/half hour, timing being stopped after pm 5 o’clock and the
like. Thus, the parking fee can be calculated according to the parking time
parameter and the rate parameter, and then the parking fee can be deducted from
the means of payment.

Taking the public traffic card as an example, when the vehicle owner swipes
the card before getting off, all the parking tickets in the card can be deducted; and
when the vehicle owner swipes the card again before picking up the vehicle, the
calculated parking fee can be deducted from all the parking tickets in the card and
then the parking ticket balance is returned to the card, thus completing the payment
for this parking. Of course, the card may also be swiped to deduct the parking fee
only when the vehicle is picked up.

In the step 1003, a detecting unit determines whether the on-board unit
operates normally through information interaction with the on-board unit.

In this embodiment of the present invention, the administrator of the parking

lot can use the detecting unit to carry out information interaction with the on-board
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,processi ng data by a background server, wherein the data is from any one or

more of the on-board unit, the detecting unit and the issuing unit. The
foll owi ng schenmes for processing the data can be provided in this
enbodi nent. Schene 1 Preferably, the background server can assist in

conpr i St 118 BfRdETEREIEh AR by Cal i RS R met G T B Rl
 mpor ¢ g CER RS cBrRERREey Ol ReRblRY Gt RHIBLRRER PRV ERIR of «ne
o0, Ot e 5 S QTR A P LA ST BRI B,
on- boatd sy 1 ePRetd atipfi et cruaRemns. ind, o i GRaRe o BRI rone of
the present invention, the determination.result of, the determ nati on nmade
on the_t%-%@é‘?t&flﬁwsﬁ)y ephptﬁgs PWJPT RENYRTHENTANT @Ql%ﬂawéaow-tfﬁef T%ehi cl e
s PR ETp sy U REIEY Stmalpayhis a0neietemer iR A paeeb ot Ty Piemen
det er M. NN 10 carry out the intormanon imtoraction with the-om Bosrd unit. o o'+ ¢
In order to detail the interaction between the detecting unit and the on-board
unit, in a preferred embodiment of the present invention, the step 1003 may
comprise:
sending query information by the detecting unit to the on-board unit;
sending status information of the on-board unit by the on-board unit to the
detecting unit according to the query information; and
determining by the detecting unit whether the on-board unit operates normally
according to the status information of the on-board unit and legal information of the
on-board unit stored in the detecting unit.
For various determination operations, the query information may comprise:
vehicle query information, operating status query information of the on-board unit,
rate standard query information, or clock query information etc.. The detailed
description of the query information is the same as that in the embodiment of the
system, and thus will not be further described herein.
In a preferred embodiment of the presént invention, the administrator of the
parking lot can further carry out subsequent processing according to a
determination result of the determination made on the on-board unit. The
subsequent processing may comprise punishment processing, which is carried out

when the determination result of the determination made on the on-board unit 102

is “No” (1.e., when the on-board unit operates abnormally).
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,feeding back the determ nation result to the correspondi ng vehicle owner by
t he background server according to the vehicle owner information of the
on-board unit. For exanple, information can be transmtted to the
background server in real tinme through the GPRS technology so as to send

t he determnat.i | 1 . L 1 on made on the on-board unit to
-t he backgro%ne&a@é’gﬁgﬁ?@{)‘}%hﬁ%h%mﬁ%bﬁ " vehicle owner information is a
t el ephone nunber, t eterm,nation .result can fed back.to the vehicle
owner i & Srerge 4 ASk AT IHA AR bt dfe oo marE o)

achi eving inforpation.sharing in real tine. To ensure security of the
dat a dlfll?‘?g%'_btoﬁ B’é’f}ﬁ%rﬁoofort he parking fee and the information interaction,
in a preferred enbodi nent of the present invention, the. nethod may further
conpri se: glvmgemak?ﬁttwnﬁgl hedePraiarendr il oh e dremination s13de Mheon- boar d
unit by an ESAM di sposed in the on-board unit. In this way, when the

on- boao#-Raard uBHds afNes; aRd PO PRe dat a operated by the on-board unit can be
witten and stored into the ESAM For exanpl e, when the user_ places the
publ i c traFhe subsgadeniyoecsse moN-TeheneempHpY CoBeRtigigpracessing, wigh 2 to
sw pe the card before parking, the ESAMw || firstly authenticate the

publ i c i earriedous avhenghe onrhoard anguiperates pbndrmallyar d passes the

aut henti cati on, deduct all the parking tickets in the card. Thereby, secure
paynent ankor ekampleythaméthod keaychmthice canipriseed. The enbodi nents in this
specification are all described in a progressive way. Description of each
of the enbmdientimgsa thcksofothedif-beardngris throuwghanfremativbodiereeticn whed

ref erence could be made to each other for the sane or simlar part anong

r espectthe quenybinfomeaiion is The clkekapicne nferméatid endeichdeteanmatiohsesuit 1sal | y
simlar to the enbodi mrents of the systemand thus described in a relatively
si npl e ‘Day’; oand t he associ ated parts thereof can be understood with
reference to the enbodi nents of the system The present invention can

be appl i edcdreectimgi @usitd dhindardahtougll Irdfosmsumh imerdotiagds vtient tipquety

parking lots to reduce the investnment cost and inprove the nonitoring

nmanagengfmmtiohhs the RhieCstiaddel ek Pisformation and the determination result is
“No” ; and so on.

In order to facilitate management of the on-board unit to ensure legality of
charging in the parking lot, in another preferred embodiment of the present
invention, the method may further comprise:

activating the on-board unit by an issuing unit; and

processing data by a background server, wherein the data is from any one or
more of the on-board unit, the detecting unit and the issuing unit.

The following schemes for processing the data can be provided in this
embodiment.

Scheme 1

Preferably, the background server can assist in the aforesaid activation
operation. In this case, the method may further comprise:

acquiring and saving, by the background server, vehicle information and

vehicle owner information of the on-board unit;
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The intelligent charging systemand nethod for use in a parking |lot of the
present invention have been described in detail above. Specific exanples
are used herein to elucidate the principles and enbodi nents of the present
i'nvention. The description of the above enbodinents is only intended to

faci | tat auuneh st aApAUCRELIC infifaBhNath AEEIEICBiRet ERriBERAYF B ¢ e

present inventio I'le, those ordi nary e art may nake

some ¢ to: i ' ' - n _the idea
ot ho B aRdnhit SEuRoRe! SIS RRCY e BRB46RA SEcPAS, MBIt 0t fon
shal | not,?g construed to limt the present invention. CLAIMS 1. An
inteIIﬂ%%% gharging systemfor use in a parking lot, conprising:. a
detecting unit

. -b d i d a. di,ng. . of t;
wher i n CritbApBard anrerd it sBcu i, e RN SniS AR, ah s
e RO R bR S B 6F et LB A8, R BRSRAE 1
and deduct _t.he grki ng fee fromthe neans of paynent; t he detecting
unit is co%?h%]@é)ed to, through information interaction with the on-board

unit, determ ne whether the on-board unit operates pormally. 2..The
system of 0 %pmfgneé\ﬁgw@ﬂﬁnem o ‘gﬁé’f%@é&‘i%%nﬁ’@ %fsmpéé%n EylieMy nodul e
configured to send query information to, the on-board unit; t he on-board
uni t cdhpdetaminatians piada ofy theoauibeard pnitgly die detesing uitaeais be sharedat i on of
the on-board unit to the detecting unit according to the query information;
and with the vehicle owner in real time. Specifically, the method may further comprise:
transmitting by the detecting unit the determination result of the determination
made on the on-board unit to the background server; and
feeding back the determination result to the corresponding vehicle owner by
the background server according to the vehicle owner information of the on-board
unit,
For example, information can be transmitted to the background server in real
time through the GPRS technology so as to send the determination result of the
determination made on the on-board unit to the background server timely. Thus,
when the vehicle owner information is a telephone number, the determination result

can be fed back to the vehicle owner via a short message through a communication

operator, thereby achieving information sharing in real time.

To ensure security of the data during the payment of the parking fee and the
information interaction, in a preferred embodiment of the preéent invention, the
method may further comprise:

encrypting and/or authenticating the data inside the on-board unit by an ESAM
disposed in the on-board unit.

In this way, when the on-board unit operates, all the data operated by the
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the detecting unit further conprises a processing nodule configured to
det ef mi ne whet her the on-board unit operates nornmally according to the

st at us
on- boa
wher ei

i.nf ormati on, opera
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t he da
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i nformati on of the on-board unit and | egal information of the

rd unit stored in the detecting unit. 3. The system of C aim 2,
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Feilk Festheaitherficals the public Sattgardyandef Bre oy icrﬁrafﬁwer HAWSES  the
ound server .conpyi ses: round. dat abase; an .acquiring nodul e,

i B neardor

k
@.fqlﬁmrg@aflenaéamteaﬁn&%ga IR Hickets s

FePY 1CHI% owner
i nformati on of the on-board unit_ into the background database; and an

nayenang ane edangity aptiifgke een bo arhigsed- t he vehicle information and the
e owner information of the on-board unit fromthe background dat abase

he detecting unit as the legal information; and

The embodiments in this specification are all described in a progressive way.
Description of each of the embodiments focus on differences from other
embodiments, and reference could be made to each other for the same or similar
part among respective embodiments. The embodiments of the method are
substantially similar to the embodiments of the system and thus described in a
relatively simple way, and the associated parts thereof can be understood with
reference to the embodiments of the system.

The present invention can be applied to various public parking lots such as
roadside temporary parking lots to reduce the investment cost and improve the
monitoring management of the public parking lots.

The intelligent charging system and method for use in a parking lot of the
present invention have been described in detail above. Specific examples are used
herein to elucidate. the principles and embodiments of the present invention. The
description of the above embodiments is only intended to facilitate understanding
of the method and the core idea thereof of the present invention. Meanwhile, those
of ordinary lskill in the art may make some changes to the embodiments and the
application range based on the idea of the present invention. Accordingly, what

described in this specification shall not be construed to limit the present invention.



the issuing unit further conprises a wite nodule configured to wite the
vehicle information and the vehicle owner information into the

correspondi ng on-board unit when the on-board unit is activated. 6. The
system of Claim5, wherein: the detecting unit further conprises a
transm@}'{,‘ms’mdul e, which is configured to transmt a determ nation result
af the determ nation nmade on the on-board unit by the processing nodule to

t he back . . . . . dback

ol e, o YomiiEens charbipg PEERPRR Y F A kB IO P RERACIT to "t e

o ePorah AR S, BRG0S0 AR 4 o R B T P
it furth ' . f: .ti ck ' dul e,

bei g cont FEHaR T OBararaT S frpesd opadhitle G8 configiiabl FARE of ¢ he

det erm nal%.i on .made on the an-.board u]?'it 3%/ theﬂlpd;ocess%&lr%g nmodul e .is "No";

an al ePRFHESNHE PAARFIRE EEHYT QuRAIKINE (S SRS O ParKge ume

determ nation result of the dete{ﬂgna i on de on the (gegibo rd ugit by the
pr oces SRRYNHSHANE 2 1gte Rarametercstrad Wothe R Pogydngttia@d drush oPATKEE ed t o
correct,  a_.clock of the. on-board 27

fee from the means of payment;

the detecting unit is configured to, through information interaction with the
on-board unit, determine whether the on-board unit operates normally.

2. The system of Claim 1, wherein:

the detecting unit comprises a query fnodule configured to send query
information to the on-bdard unit;

the on-board unit comprises a responding module configured to send status
information of the on-board unit to the detecting unit according to the query
information; and

the detecting unit further comprises a processing module configured to
determine whether the on-board unit operates normally according to the status
information of the on-board unit and legal information of the on-board unit stored
in the detecting unit.

3. The system of Claim 2, wherein the query information comprises one or
more of vehicle query information, operating status query information of the
on-board unit, rate standard query information, and clock query information.

4. The system of any of Claim 1 to Claim 3, further comprising one or more
of:

an issuing unit, comprising an activating module configured to activate the
on-board unit; and

a background server configured to process data, wherein the data is from any
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;unit through information interaction when the query information is the
clock query information and the determination result of the determ nation
made on the on-board unit by the processing nodule is "No"; a rate
updati ng nodul e, being configured to correct a rate standard through

i nfor ' j iar h -'éqjﬁ ' LS Lhe.rate standard
queryn?)%lkg)?n% ig}ﬁgégﬂ%o‘g?(gg{xg?%e%éﬁ%ﬁ restﬁdg%qg%@nﬁg et'rn‘i nation made on
t he on-boagrd it by th .OCLSS{ ng. nodul e is "No"; and a purchase
secure aCCQSS%éW%m(@R%@ %e‘mﬂg%nfi gured to encrypt and/or

aut henti cape the data inside the detectin nit. . 8. The .systemof Caim
2. wher ei nOERACKRI B VT ORI DA SRR Salaabase . Hh AcIBENE Qe Lo access
nodul eb%:ESA , beieglg configured,to encr g‘t and/ or .aut he(ﬂti ﬁgle t he data

i nsi de DEME sRNHSUREY §hiqcquire and saxg yeligle iRfoRmatiam HihgeMAn RV AYr use in
a parking lot, comprising the follow ng steps of: acquiring a parking tine
par arretl%f%rwtlﬁﬁ I}%QPQD%QIUIHF 4P th Backerpand (database; agd,an, iWoH par ki ng
fee according to the parking tinme paraneter and a rate paraneter stored in
t he onpdiHe being coafigurslitocinpryt thievehicle miomaatian apd Hheneelieledtwiriy nent ;
and . determ ni ng whet her the on-board unit operates normally by a

det ect in@rmationtaf he n-bedrdrwrit ifom ithe baeledround Watabase éntonthg gleitesting ¢ .

10. The method of Claim9, wherein the step of determ ning whether the

on- boanuaituasi the dggal anfesmateneand, conpri ses: sending query information by the
detecting unit to the on-board unit; :

the issuing unit further comprises a write module configured to write the
vehicle information and the vehicle owner information into the corresponding
on-board unit when the on-board unit is activated.

6. The system of Claim 5, wherein:

the detecting unit further comprises a transmission module, which is
configured to transmit a determination result of the determination made on the
on-board unit by the processing module to the background server;

the background server comprises a feedback module, which is configured to
feed back the determination result to the corresponding vehicle owner according to
the vehicle owner information of the on-board unit.

7. The system of Claim 4, wherein the detecting unit further comprises one
or more of:

a ticket generating module, being configured to generate a ticket when the
determination result of the determination made on the on-board unit by the
processing module is “No”’;

an alerting module, being configured to give an alert when the determination
result of the determination made on the on-board unit by the processing module is
“NO”;

a clock correcting module, being configured to correct a clock of the on-board
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sending status information of the on-board unit by the on-board unit to the
detecting unit according to the query information; and determ ning by the
detecting unit whether the on-board unit operates normally according to
the status information of the on-board unit and | egal information of the
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- unit by the processing module is “No”’; and
a purchase secure access module (PSAM), being configured to encrypt and/or
authenticate the data inside the detecting unit.
8. The system of Claim 4, wherein the on-board unit further comprises:
an embedded secure access module (ESAM), being configured to encrypt

and/or authenticate the data inside the on-board unit.

9. An intelligent charging method for use in a parking lot, comprising the
following steps of:

acquiring a parking time parameter by an on-board unit disposed on a vehicle;

deriving a parking fee according to the parking time parameter and a rate
parameter stored in the on-board unit, and deducting the parking fee from a means
of payment; and

determining whether the on-board unit operates normally by a detecting unit
through information interaction with the on-board unit.

10. The method of Claim 9, wherein the step of determining whether the
on-board unit operates normally comprises:

sending query information by the detecting unit to the on-board unit;

sending status information of the on-board unit by the on-board unit to the
detecting unit according to the query information; and

determining by the detecting unit whether the on-board unit operates normally
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.activating the on-board unit and witing the vehicle information and the
vehicl e owner information into the correspondi ng on-board unit by the

i ssuing unit. 14. The method of Caim 13, further conprising:
transmtting by the detecting unit a determ nation result of the
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12.  The method of any of Claim 9 to Claim 11, further comprising:

activating the on-board unit by an issuing unit; and

processing data by a background server, wherein the data is from any one or
more of the on-board unit, the detecting unit and the issuing unit.

13. The method of Claim 12, further comprising:

acquiring and saving, by the background server, vehicle information and
vehicle owner information of the on-board unit;

importing the vehicle information and the vehicle owner information of the
on-board unit by the background server as the legal information into the detecting
unit; and

activating the on-board unit and writing the vehicle information and the
vehicle owner information into the corresponding on-board unit by the issuing unit.

14. The method of Claim 13, further comprising:

transmitting by the detecting unit a determination result of the determination
made on the on-board unit to the background server; and

feeding back the determination result to the corresponding vehicle owner by
the background server according to the vehicle owner information of the on-board
unit.

15. The méthod of Claim 12, further comprising;:

generating a ticket when the determination result of the determination made on
the on-board unit is “No’’; or

giving an alert when the determination result of the determination made on the
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.correcting a rate standard through information interaction when the query
information is the rate standard query informati on and the determ nation
result of the determ nation nade on the on-board unit is "No". 16. The

met hod of Claim 12, further conprising: encrypting and/or authenticating

t he dato%_g&%(aﬁittipel\]%ngBloard unit by an ESAM di sposed in the on-board unit.

correcting a clock of the on-board unit through information interaction when
the query information is the clock query information and the determination result of
the determination made on the on-board unit is “No”’; or

correcting a rate standard through information interaction when the query

information is the rate standard query information and the determination result of

the determination made on the on-board unit is “No”.
16. The method of Claim 12, further comprising:
encrypting and/or authenticating the data inside the on-board unit by an

ESAM disposed in the on-board unit.
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