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VEH CLE PARKI NG SYSTEM Field of the Invention This _invention
ref[ates to an 1 nproved vehicle parking nethod and systens, nore
particularly to a nethod and systenms which do not . require the use of
par ki ng neter I ng cards and which permt chargin r
with the appréﬁgﬁyﬁghtarking fees and crediting the apprgﬁﬁﬁg¥%3§§rking
authorities with said fees. Background of the Invention Nuner ous
par ki ng systens have been described and are known. in the art. Most of

t hem :however, are relatively conplicated and/or inperfect for various
reasons, e.g. they may not assure that parking fees are debited to the
appropriate persons or accredited to the appropriate par ki ng authority,

or they may nmke fraudul ent usm mbl e, and so forth.
Most . parki ng systens require t ﬂgﬂs———

Field of the Inventio

This invention relates to an improved vehicle parking method and
systems, more particularly to a method and systems which do not
require the use of parking meters or parking cards and which permit
charging each user with the appropriate parking fees and crediting the
appropriate parking authorities with said fees.

Background of the Invention .

Numerous parking systems have been described and are known in the
art. Most of them, however, are relatively complicated and/or imperfect
for various reasons, e.g. they may not assure that parking fees are
debited to the appropriate persons or accredited to the appropriate
parking authority, or they may make fraudulent use of the system -
possible, and so forth. Most parking systems require the use of parking
meters, of more or less complicated structure and operation, and/or
parking cards, the use of which may be complicated and inconvenient
and which may require recharging or exchanging them, and so forth. It
would be desirable to eliminate these drawbacks and to provide a

system which is simple, economical, easy to operate, and foolproof.

WO 93/20539 describes a system in which a unique digital and/or
alphabetical code is assigned to each parking space and a vehicle is
also assigned a unique digital and/or alphabetical code. When the
vehicle has been parked in the parking space, the driver dials on a
telephone the code of that parking space, the vehicle code and the
personal or payment responsibility code. This code combination is sent

via a transmitter and a relay station to a database, and the



nmefers, of nore or less conplicated structure and operation, and/or

par ki ng.cards, the use of which may be conplicated -and.inconveni ent and
whi ch may require recharging or exchanging them and so forth. It woul d
be. desirable to eliminate these drawbacks and pgvi de a system whi ch

is sinple, ecowowimsads, easy to operdltr cab PO SS0006P 39

al phabeti cal code

i s assigned to each parking space § BRAVA=Te @ al so assigned a
uni que digital and/or al phabetical code. \Men the vehi cl e has been
parked i n the parking space, the driver dials on a t el ephone the code
of that parking space, the vehicle code and the personal or paynent

responsi bil ity couofermfkion conchrningrilieparking spacecthe vehicleiusing itr and the t er
and a relay station to a dat. e, and .the .. 778/ WO, 95 I
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driver collects the vehicle fromthe parking space, he or she sends_again
the aforesai d i nfagaimtthenaforesaid dnfoxmasignctosaid datahashi eves the aphisle, and

t he dat abase rec t ' | ferm . this
way t he parking 3%% h%ng&o%&bdn&eg&#ébg% gegé#%%qg%ggg%%i Fef‘n% ﬁ%%#}%%hny.
terminated. In this way the parking cost is debited by an appropriate

authority or company.

This system, however, is defective in several ways. Firstly, it is
extremely difficult to detect illegal parking, since this require
acquiring a graphic picture of the parking areas supervised and
checking with the aid of a computer whether the vehicle’s code have
been registered in the data base. Since there is no control of the
information which the user sends via the telephone, the difficulties
involved in this data comparison make parking frauds easy. Further,
there is no way to detect immediately whether a vehicle is parking -
overtime. Such detection requires registering the plate numbers of all
the parked vehicles and asking a central computer to check whether
the driver of any of them may not have falsely indicated that the
vehicle has left the parking space. This is certainly impractical and
inefficient. With this technique it is possible to request and terminate
the parking from outside the car, which highly undesirable.

It is a purpose of this application to provide a parking method and

apparatus that are simple, easy to use, economical and foolproof.

It is another purpose of this invention to proﬁde a parking method and
apparatus which do not require the use of parking meters or parking

cards.
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This system however, is defective in several ways. Firstly, it is
extremely difficult to detect illegal parking, since this require acquiring
a graptm T prcrare of the parking areas supervised and checking with the aid
of *a conputer whether the vehicle's code have been registered in the data
base. Since t Ls,,n0 control of the information which the aﬁﬂgs Vi a
the tel ephone%%@3§zf ficulties involved in this data conpar rg?)ﬁﬁrﬁa e

par ki ng frauds easy. Further, there is no way to detect imedi ately whet her
a vehicle is parking overtine. Such detectigon requires registering the

pl ate.nunbers of all the parked vehicles and asking a central conputer to
check whether the driver of any of them nmay not have falsely indicated that
the vehicle has Iggfil o RG+IRAY fivdss BRERs iAPLtib 16 Prévidala/parliihgahértioll and
ineffrcient. Wth this technique it is possible to request and term nate
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| ocation and not a parking system FR- A- 2. 562. 291 descri bes a parking
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that are very attractive and convenient both to users and to parking

authortties.

It is a still further purpose to provide a parking method and apparatus

which can be supervised easily and efficiently.

It is a still further purpose to provide a parking method and apparatus
which render the allocation and distribution of the parking fees both

simple and extremely accurate.

It is a still further purpose to provide a parking method and apparatus
which permit the public agency, which exercises it authority over the
parking zones, e.g. the city administration, to decide the parking time

and other parking conditions according to zones.

It is a still further purpose to provide a parking method and apparatus
which prevent damaging of parking apparatus, due to vandalism or

other reasons

It is a still further purpose to provide a parking method and apparatus
which prevent the scattering of refuse, such as used parking cards, in

or in the vicinity of parking zones.



3778/ WO 95* - 2a- said nmenory so that it
may, thereafter be representative of the variation of the value of said
sums as a function of the tinme which has passed starting froma given
stafting time, means for elaborating signals to represent the state of said
menory at a giwewwmaaent, and nmeans for emtting el ectromagnpgéifiodeies: the
val ue of whi.ch represents said signals and which are adapted to be received
by anal ysis and el aborati ng nmeans. This parking systemis nerely a system
for evaluating the parking fees due as a fynction of parking tine, is not
apt to provide a central database with other pertinent data nor to discover
illegal parking, and is not fraud-proof. It is a purpose of this
application to provide a parking nmethod and apparatus that are sinple, easy
to use, econonical .and fool proof It is another purpose of this invention
to provide a par@Hﬁaﬁé‘ﬂﬁ@&&#@%r@tMWWiwr&wmmﬂth apparatuse of

parking meters orgpafkishet Heiiire recharging of parking meters or exchange of
parking cards.

It is a still further purpose to provide an integrated vehicle location
system and parking network.

Other purposes and advantages of the invention will appear as the

description proceeds.

Summary of the invention

The following nomenclature, used in this specification and claims,
should be clearly defined for a complete understanding of the
invention. Let us consider a public agency, such as a city, province,
county or region. administration which exercises its authority over a
given territory. Such agency will be called “the public authority” or
“the authority” - briefly, “the PA”. The territory will comprise, in
general, a plurality of parking zones and the parking fees and fines, if
any, will in the end be collected by the authority, which will also take
any steps required to enforce the traffic laws and apply any penalties
for their violation, which steps, however, are outside the scope of the
parking method according to the invention. The PA will also establish
the parking fees and other parking conditions and limitations.

In each territory, controlled by a public authority, or in one or more
parking zones contained therein, one or, generally, a plurality of
agencies will be authorized to operate the parking method according to
the invention. Such agencies will be called “operating agencies” -
briefly, “OA”s. The territory or the plurality of parking zones in which
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Is a still further purpose to provide a parking

Ur pose to provide a par
of different OA’s may overlap, viz. a plurality of OA’s may operate in

the same parking zone or zones. The array of apparatus and devices for
carrying out the parking method of the invention in any given territory
of an OA will be considered and called “a parking network”. In general,
therefore, there will be a parking network for each OA; but if an OA
should operate in several separate territories, there will be several
parking networks operated by said OA. The parking network, if there
is only one, or the parking networks, if there is a plurality of them,
constitute the apparatus or system according to the invention. The
OA’s generally, though not necessarily, are companies operating
systems or networks of devices that can receive and transmit radio
signals or messages, which devices will be collectively designated as
transmitter-responder devices (hereinafter “TRD”). Examples of TRD
are cellular phones, message recorders, pagers, private alarms, vehicle
location units, and the like. As is. well known, a plurality of such

companies usually operate in the same territory.

Each person that is interested of making use of a parking network, or,
as may be said, of entering a parking network, will be called

‘hereinafter a “subscriber”. The subscriber need not necessarily be the

driver or owner of a vehicle that will be parked according to the
method of the invention. The person who actually parks the vehicle
will be called hereinafter the “driver”. It is one of the advantages of
the parking method according to the invention that it is irrelevant
whether the driver is also the subscriber: the OA recognizes only the

subscriber and attributes to it any communication it receives.

Each parking network according to the invention comprises, generally,

a central computer, or, possibly, a number of central computers,

appar at us
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whi ch render the allocation and distribution of the parking fees both

sinpl e and extrenely.accurate. It is a still further purpose to
provi de a parking method and appar at us which permt the public agency,
whi ch exercises it authority over the par ki ng zones, e.g. the city

admi ni strati orwosmaeci de the parking tine and ot her par scf4Loc/abvds t | Ons
according to zones. It is a still further purpose to provide a

par ki ng nmet hod and appar at us whi ch prevent damagi ng of parKking
apparatus, due to vandalism or ot her r&asons It is a stil

further purpose to provide a parking nethod and appar at us whi ch prevent
the scattering of refuse, such as used parking cards, in or in the

vicinity of parkiopgratedchy the OA, aud) ©¥/enghZRbscriber, in combination with a
PCT/ 11796/ 00068 TRD, e.g. but not exclusively a cellular telepho_nAé: it comprises a
complementary box, which can be coupled to said TRD, and only to it,
and permits said TRD to communicate with said central computer.
Each central computer is assigned a numerical address - hereinafter
“the computer’s nominal number” - which is public and known to all
subscribers, but the computer will not accept any TRD communication
unless the nominal number is dialed together with a numerical code
stored_ in the memory of the complementary box (hereinafter also called
“the integrating code”). The nominal number may include the
designation of the parking zone and any other relevant information, in
order to simplify the connection with the OA. The combination of the
nominal number and the integrating code will be called “the
computer’s address”. The TRD identifies the subscriber for the purpose
of charging him with parking fees, either through the TRD number,
which is recorded by the central computer when parking is requested
through the TRD, or through another code of any kind which can be
transmitted by the TRD or associated with it. If the computer’s line is
open when the TRD dials the computer’s address, the parking
procedure, hereinafter described, will take place immediately. If said
line is busy, the computer will so signal, and the delayed parking
procedure, hereinafter described, will take place.

During the parking procedure, or at least at its beginning, the
complementary box is intended to be coupled with the TRD. Said box is
provided with display means, visible from outside the vehicle to a .
parking supervisor, for signaling authorized parking and the
expiration of the allowed parking time, and other pertinent
information, if any. If the complementary box has not been coupled
with the TRD, the parking procedure cannot be carried out and no
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This is preferably achieved by providing said box with timing means,
which registers the allowed parking time and measures the actual,
elapsed parking time. In all cases in which the vehicle is not legally
parked, information as to this fact can be transmitted to PA, as part of

the supervising procedure, hereinafter described.

The term “coupling” is herein usually intended to indicate a physical
coupling between the TRD and the complementary box, but it should
be well understood that it may also refer to a coupling realized by

radiation, e.g., electromagnetic waves.

Preferably, said complementary box comprises identification marks or
indices, e.g. numerical identification means such as a bar code or the
like, which can be scanned and registered from outside the vehicle,
generally through the windshield. Said identification marks correspond
to the TRD identification number, so that they also identify the
subscriber. The absence of the complementary box renders the parking

illegitimate.

It shon;ld be noted that, although this has not been illustrated, the
complementary box need not be in a single piece, but may be
constituted, for example, by two components, one of which may be a
standard or universal one mounted by the car manufacturer, while the
other one, provided and coupled to it when requested by a subscriber,
will be adapted to the particular TRD used by the subscriber.
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-b5- an OA operates will be called "the territory"” of that OA. The

territories
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of different OA's may overlg@p, viz. a plurality of OA's may
t he sane parking zone or zones. The array of apparatus and
carrying out the parking nethod of the invention in any

given territory of an QA will be considered and called "a parking
networ’k". In general, therefore, there will be a parking network for
each OA;- but if an OA shoul d operate in several separate territories,
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network, if there

includes:

a microcontroller or CPU which controls the operations of the box;
memory means for storing numerical addresses or “nominal numbers”
of central computers that are part of the parking system and
integrating codes;

means for storing and transmitting to said microcontroller
identification numbers ‘or marks, which correspond to the TRD
identification number;

timer means for timing the duration of the parking;

a display;

driver means for communicating to the display the signals required for
carrying out the supervision steps hereinbefore defined;

parallel/serial input/output means; -

buffer means for transmitting information to the TRD and buffer
means for receiving information from the TRD;

power supply backup means for connecting to a main power supply;
and general bus means for establishing the required connections
between all the aforesaid components.

A particular embodiment of such a complementary box will be
described hereinafter.

Preferably, each parking network according to the invention
additionally comprises a number of parking control deﬁces, for use by
parking supervisors, each of which comprises scanning means for
reading the identification marks and the display signs of the

complementary boxes, validation means, memory means for registering
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Is only one, or the parking networks, if there is a plurality of them
constitute the apparatus or system according to the invention. The QA' s
gemerarty, tnougn not necessarrly, are compani es operating systens or
networ ks of devices that can receive w;égg.éﬁ dio signal s or
messages, which devices will be co tSHEET dted as
transnitter-r@gﬁyﬁagp devi ces (her.?ngmePLAUEﬂ)) Hxanpl es BE T A00068

cel lul ar phones, nessage recordersl—page+s—private alarms, vehicle

| ocation units, and the like. As is well kgown, a plurallty of such

conpani es usually operate in the same territory. Each person that is
I nterested of making use of a parking network, or, as may be said, of

entering a parkinp II! ]P %ah | ber "
The seabscri ber 3@%@8\#\gﬁecessarl tﬁg scamgfg\giel?ago gtv\l%gr §) %ﬁt/ehl cI e
that will be parkefdrpationdand cbﬂphing meansnfer lcodplihig tthe contrehtdevice tohae
person who actual ly '&aﬁks t he vehi C|§) wi |l .be called,herei n?fter t he

Ty

"driver". It is OF SCORPYEFR A8 egrinformation ff&f’m?@dﬁﬁ‘f:ﬁ(}’ ¥ di ng
to the inventionghpipat is irrelevant whet her the driver is aI so the
subscriber: the 60\ recognl zes only the subscriber and attributes to it
any communi cation it receives. Each parki ng network according to the

i nvention conpri $gs, gengr al {"I.K'ther prov:ﬁeGSntar %Lrﬁggp%pearmu%r m&%ya a

nunber of central
plurahty of networks as hereinbefore described.

The method of controlling vehicle parking and charging parking fees to
the user, according to the invention, comprises therefore the steps of :

1. providing at least one central computer;

2. providing, for each subscriber, at least one transmitter-responder
device and a complementary box, exclusively coupled the one to the
other and correspondingly identified, the complementary box having
display means for visually indicating its activation and the non-
expiration or expiration of the allowed parking time, and other .
pertinent information, if any;

3. once the vehicle has been parked, coupling said TRD to said
complementary box, unless they were already so coupled;

4. controlling the specific parking location, its code and any other
necessary parameters, if any, associated with it (said code and
parameters being derived from a sign placed at the parking zone or
being known to the user by other means);

5. dialing the central computer’s nominal number, integrated with a
code stored in the memory of the complementary box, to constitute the
computer's address, and further, dialing the said parking zong’s code
and necessary parameters; |

6. if the connection of the TRD with the central computer is effected,
carrying out the following steps:
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- 6- .operated by the OA, and, for each subscriber, in conbination with a
TRD, e.g. but not exclusively a cellular tel ephone, it conprises a
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conputer is assigned a nunerical_add éc ereinafter "the conmputer's
nom nal nunber" - which is public and known to all subscri bers, but the
conputer will not accept any TRD conmmuni cak0-on unl ess the nom nal nunber

Is dialed together with a nunerical code stored in the menory of the
conpl enmentary box (hereinafter also called “"the integrating code"). The

nom nal nunber may i Aclseadinghfrom the Geptxali empter Ho phe KR any
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be transmtted by the or  associated wth it. e conputer's line
is open when t he BRD the pagkingzovenput er' s address, the parking

procedure, hereinaft described, will take place jinmedi l.v. s Lf | d
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procedure, hereinaft @pmdshentaed bod ithe tazlatalPpfideng time, viz. continuously

counting the time that has passed and subtracting it from the

» & i

allowed or maximum parking time;
7. if the connection of the TRD with the central computer is not
effected, carrying out the following steps:
A. storing in the central computer’s memory the data dialed by
the TRD, placing the TRD in a waiting list and sending to the
TRD a signal indicating that step A has been carried out;
B. activating, in the complementary box display, a sign indicating
legitimate parking and the parking zone and beginning to
downcount, by means of a timer comprised in the complementary
box, the actual parking time;
C. when the connection of the TRD with the central computer has
been effected, continuing the countdown of the actual parking
time; ,_
8. if the vehicle leaves the parking space before the end of the allowed
parking time, signaling this fact from the TRD to the central computer,
stopping the downcounting of the parking time and deactivating the
complementary box display;
9. if, at the end of the allowed parking time the TRD has not signaled
that the vehicle has left the parking space, deactivating in the
complementary box display the sign indicating legitimate parking and

activating a sign indicating overtime parking.
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During the parking procedure, or at |east at its beginning, the

conpl enentary box is intended to be coupled with the TRD. Said box is
provided w th display neans, visible fromoutside the vehicle to a

par ki ng supervisor, for si gnal i ng g and the expiration
of the all owed,pgr ,{%&g time, and ¢iTHE SHEET HASHBEEN { i nf or mat i ?;gl! i f any | f
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be aut-horized, and said box indicates this %y failing to signal that it
Is activated. The sane is true if, for any ot her reason, the parking is

not authori zed b Fa’;&n ed par ki ng
peri od has ended E&ncorrp rr£§ ary ox %?ng?lﬁi%erm@g%ggcease to indicate
| egal. parking and;ubadubm't ssnumber, |the pakiaglpcation, Tthes actuap rpairkingb time,

achi eved by prOV|d|n said box with tim reg stesthe
al | ovved parki ng ta%k %’ﬁd q‘?é%rs’)éraé‘g W‘ﬁ%&l 8P4 to collot e patking fe

from the subscriber.

The parking fees could also be collected by the OA, based on the same
data, and transferred accordingly to the PA.

If the allowed parking time elapses before the parking has ended, the
sign indicating legitimate parking in the complementary box display is
deactivated and a sign indicating overtime parking is activated.

In carrying out the aforesaid parking method, it may occur that the
connection of the TRD with the central computer is not effected and
cannot be effected within an acceptably short time, because of a failure
in the central computer or a breakdown of communication for any
reason. In this case, means are preferably provided in the
complementary box for signaling to the driver the impossibility of
establishing communication, or it may be that such means are not
provided or do not operate, but the driver becomes aware of an
excessively long delay in establishing communication with the central
computer. To account for such occurrences, in an embodiment of the
invention, buffer memory means, activatable by the driver, are
provided in the complementary box for regisfering the same operations
that would have occurred had the normal parking operations been
carried out. Specx.ﬁcally, the complementary box is programmed to
register in the buffer memory an assumed parking authorization, an
assumed allowed parking time, and any other assumed, pertinent data
that may be required. The assumed allowed parking time and other
data are determined by the parking location’s code and by any other
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el apsed parking tine. In all cases in which the vehicle is not legally
par ked, .information as to . this fact can be transmtted to PA as part of

t he supervi sing procedure, hereinafter described. The term "coupling"
is herein usually intended to indicate a physical coupl i ng between the
TRD and the cowpbement ary box, but it should be wel | undepgtmddosogat -t
may al so refer to a coupling realized by - radi ation, e.g.,

el ectromagneti ¢ waves. Preferably, said conplenentary box conprises

i dentification marks or i ndices, e.g. nigerical identification nmeans
such as a bar code or the |'i ke, which can be scanned and registered from
out si de the vehicle, generally through the w ndshield. Said

identification mmmﬁmse@qﬁgmte with ithes tRBny emking Thei sign nndinatmgso

that they also i t [ The ab ence of t ment ary
box renders the f)ig émgﬁm%ﬁtﬁ%%kggndt ec?‘fnt B e ?‘étdx% 5?

al t hough this hasembbf ﬁﬁep‘aﬁkhxth%Taithklgd 1stdéﬁct1vatééfmideﬂﬂérﬁﬂéﬁsti@é1sfﬁﬁd not
be in a single pigece, constituted exanpl e, by two

conponents, one of thé b %9199@1'& The driyen ey (She%lrhw@&l parkingmspated by

m:ncﬁquggegcgy a substéﬁ’gm& taid Pﬁé be adgg{hogﬁ@ %‘E&gpar#%@gaﬁ QT:Q}Z)

used by the subscparking authorization is requested for a first time, or prior to that, at
any time selected by the driver, the contents of the buffer memory are
transmitted to the central computer. The central computer verifies that
the registered parking procedure was correct, viz. that it would have
transmitted to the TRD, if communication had been established when
the parking actually occurred, the same data that are registered in the
buﬁ'ef memory, including the parking authorization, the allowed
parking time, and any other pertinent data. If it is verified that the
registered parking operations are correct, the central computer
communicates to the PA the subscriber’ s number, the parking
location, the actual parking time;, and other data, if any, required for .
the PA to collect the parking fees from the subscriber, as it would have
done as a result of normal parking operations; and then communicates
to the TRD the authorization to resume normal operation. Until said
authorization has been received, the complementary box does not allow
any other parking to be carried out; and if it is refused, or has not been
received within a given, predetermined time, it displays a signal
indicating illegal parking. The central computer also registers an
illegal parking, for all relevant purposes.

In addition to the steps of the parking method, set forth hereinbefore,
the following supervision steps are a preferred part of the invention:

a- providing the supervisors of parking locations with control devices
for wvalidating the complementary boxes and for scanning and

registering from outside the vehicles their identification codes;



3778/ WO 95+ -8 - The conpl enentary box
I icl udes: a mcrocontroller or CPU which controls the operations of the
boxT—EMDOry nmeans 1or storing nunerical addresses or "nom nal nunbers" of
central conputers that are part of the parking systemand integrating
codes; neans ring and transmtting to said mcrocont
I dentificati 0?1‘;(%){}#%%#3 or marks, which correspond to the TRDFB'HH%W
identification nunber; tiner means for timng the duration of the parking;
buffer means for transmtting information.jf the TRD and buffer neans for
receiving information fromthe TRD, and general bus neans for establishing
the required connections between all the aforesaid conponents. An
enbodi ment of a $uespistesig) forvach ¥ublpidentifichtion ¢6d8) thé Gfct of Rpi€imateBP! Y
backup neans for connecting to a main power supply; a display; driver
means for comunildegitimate odankingang, gptionally; the reasany of (thas flatter (&g yi ng
out the supervi si; | | : - DAl '
 nput / out put neaﬁggctﬁra%ﬁ Qe GNP IRientSly B&Hor 306ktiR& palrk{lg) SHId &hy

. other pertinent data:.

c- preferably, periodically, e.g. at the end of the supervisor's shift,
transmitting to the PA the data contained in the memory of said

supervisor's control device.
According to an embodiment of the invention, a VLU is used as TRD.

Vehicle location units are apparatus that are well known in the art
and are widely used for various purposes. Among such purposes are:
locating stolen vehicles, for which purpose the VLU is activated if the
vehicle is stolen; signaling the position of a vehicle in case of the
vehicle’s failure or in other emergency situations; and monitoring the
position of various vehicles constituting a fleet, e.g. of transport trucks
or public vehicles of any kind.

The VLU is part of a system which includes a control center, a
plurality of fixed stations, having transmitting and i'eceiving
antennsae, and the VLU apparatus itself. In a type of VLU systems,
the VLU apparatus, carried by the vehicle, holds an identifying
address code. The control center transmits a modulated signal, viz. a
referencing signal, to the vehicle to be located, via the fixed stations.
The VLU receives the signal and compares it to its identifying
address. If it correspond to it, the VLU sends an answer signal. The
answer signal is received by the fixed stations. and is transmitted to
the control center, which elaborates the information received from the
fixed stations, in order to determine, e.g., the distance of the vehicle

from each one of said stations and to compute therefrom the location of



A particul ar enbodi nent of a conplenentary box will be described

her ei naf.t er.

Pref erably,

each parking network according to the invention
additionally conprises a nunber of parking control devices, for use by

par Ki ng supervisors, each of which conprises scanning neans for reading
the identificawomnsmeks and the display signs of the conpl

val i dati on neans,
i nformati on obtained fromthe scanning and any ot her pertinent

menory nmeans for registering 3778/ WO 95+ t he

and coupling neans for coupling the controil4device to.a term nal or

conput er

or

ot her information receiving device belonging to the PA
i nvention further provides

a_parking ! )
net wor ks as her ei %y@p@edésgﬁﬁb&ihxs kind is described in UK patent application

2234140A.

Alternatively, the VLU may transmit to the fixed stations, once it has
been activated by the driver or automatically (as in case of theft) a
signal comprising an identifying code of its own, and the fixed stations

and the control center will operate as set forth above.

Now, according to said embodiment of the invention, the vehicle

parking system comprises, as TRD, a vehicle location unit.

Additionally, however, the vehicle that is part of the parking system

comprises means for placing the VLU in communication with the
central computer or with a central computer of the parking system.
These means, as well as other elements hereinbefore mentioned,
which are not part of a normal VLU, should be considered as
constituting the complementary box according to the invention.

If the VLU is intended to be used only for emergency situations, it will
not normally transmit a signal, and the aforesaid complementary
means will be activated by the driver when he starts parking and
deactivated when the parking ceases. When the signal of the VLU,
which will contain a vehicle identifying code and may contain the
identification of the parking place and other pertinent data, is received
by the central computer, this will operate to monitor the parking,
determine its duration, and transmit to the complementary box the

signals required for carrying out the supervision procedure.

However, it may be that the VLU is to operate continuously for a
longer or shorter length of time while the vehicle is in motion. This
may occur if the VLU system is used to track the vehicle at all times,

OXes,

i nformati on

The

apparatus, conprising a plurality of



The nmethod of controlling vehicle parking and charging parking fees to the
user, according to the invention, conprises therefore the steps of: 1.
provitimgat T east one ceniral conputer; 2. providing, for each
Eqbscribﬁr, atlleast one transmtter-responder device and a conplenentary
Oox, exclusiv upl ed the one to the other and correspondi

i dentified, tﬁ%‘yg%rf)’enent ary box havi ng display neans fgr v%)zli%a)?ww
indicating its activation and the non-expiration or expiration of the

al l owed parking time; 3. once the vehicl e has been parked, coupling said
TRD te said conplenentary box, unless théy "were already so coupled; 4.

controlling the specific parking location, its code and any other necessary

Gor rved  17om a B BhoRazoRvRn Bay beweRELeRE € RS BN LA B e

by other means) griver actuates the VLU when he intends to seek a parking position or

when the vehicle approaches such a position. In such cases, during the
time. in which the VLU is operated, the central computer will
constantly know the position of the vehicle and will not require any
activating signal when parking begins, because whenever the vehicle
stops moving, it will compare the location of the vehicle to the parking
locations which it controls, and if it is one of said parking locations,
will start the parking procedure. It is clear that in this case the central
computer must receive from the vehicle location control center the
information relative to the position of the vehicle. Therefore, said
central computer and said control center will be connected by
information exchange means, which will be activated when the VLU
starts operating, by the same signal which activates the vehicle

- location system.

In the previously mentioned case, viz. if the VLU is activated by the
driver only for purposes of starting a parking procedure and only at
the moment of parking, the same operational phases may take place,
viz. the signal which starts the operation of the VLU will also cause
the central computer to be placed in information exchange connection
with the vehicle location control center; however, alternatively, the
driver may communicate to the central -computer a parking code,
containing identification of the parking zone, as herein described. and
in this case there will be no need for exchange of information between

the vehicle location system control center and the central computer.



5. dialing the central conputer's nom nal nunber, integrated with a code
sttored ,in the nmenory of the conplenentary box, to constitute the
conputer's address, and further, di-aling the said parking zone's code and
necessary paraneters; 6. if the connection of the TRD with the central
conputer is efwgeemesz2 carrying out the follow ng steps: PCYIL 860064895 +
I. sending fromthe central conputer to the TRD a parking authorization
the allowed parking tinme, and any other pertinent data, if any, thereby
conpleting the parking procedure; II. i 116 he par ki ng procedure has been
conpl eted, activating in the conplenentary box display a sign indicating

tiner conpr | sed CmeResi, FoRdRTRpBmPritre = RS S Thrionint velaae, 0

conti nuously Couﬁhtlﬁﬁgthﬁi chawyind phriting foés s thé@er, which comprises the
steps of :
1. providing at least one central computer;
2. providing a vehicle location system, comprising a control center, a
number of fixed stations and a VLU for each subscriber;
3. signaling to said central computer, at any desired time, a request
that the vehicle location be monitored for parking control purposes;
4. when said signal is sent, sending from said central computer to said
control center a request for vehicle location data;
5. when said request for vehicle location data has been sent, sending
from said control center to said central computer the requested data;
6. monitoring the vehicle position, based on said vehicle location data,
and determining therefrom when and where the vehicle has stopped;
7. comparing the location at which the vehicle has stopped with a list
of parking locations controlled by said central computer, and, if said -
location at which the vehicle has stopped is one of them, registering ’
the beginning of a parking;
8. activating a sign visible from outside the vehicle indicating
légitimate parking;
9. counting the actual parking time;
10. when the vehicle begins to change its location, registering the end
of the parking;
11. communicating from the central computer to the PA the
subscriber's number, the parking location, the actual parking time,
and other data, if any, required for the PA to collect the parking fees
from the subscriber.

Once the central computer has identified the parking location, it will

know whether there is a maximum parking time or other limitations



subtracting it fromthe allowed or maxi num parking tine; 7. if the
connection of the TRD wwth the central conputer is not effected, carrying
out—theTorrowr ng steps. A storing 1n the conplenmentary box's buffer
menory the data dialed by the TRD, placing the TRDin a waiting list and
sending to th signal indicating that this has been dqne; B
activating, i ?qﬁgls%rrpl enentary box display, a sign indicat %ﬁSHWmt e
par ki ng and the parking zone and begi nning to downcount, by neans of a
timer conprised in the conplenentary box,,4he actual parking tinme; C
when t-he connection of the TRD with the central conputer has been effected,
continui ng the countdown of the actual parking tine, and, at the end of the
al | oved parking Gi'that 45@on'did 44l 'sBnd 16 ¢60 VLD G2"8  the iy S i s e ST O
indicating legitinmate parking and activating a signal indicating overtime
par ki ng; provided with autonomous receiving means, a signal embodying said

limitations, and any violation thereof will be recognized by parking
supervisors upon checking the display. In particular, if the maximum
parking time has elapsed and the central computer has not registered
that the vehicle has moved and therefore has not sent to the VLU or to
the display a signal that the parking has ended, the display will
indicate illegal parking.

In an embodiment of the invention wherein a VLU is used as TRD,
.the complementary box may be provided with buffer memory means
for registering assumed parking operations, if communication with
the central cdmputer cannot be established, as hereinbefore described
with reference to a generic TRD. When the data registered in the
buffer memory are sent to the central computer, this latter will check
the correctness of said data, obtaining from the control center of the
vehicle location system the location of the vehicle as it was at the
time the data were registered. If the control center is normally unable
to supply retroactive location data, means may be provided for the
VLU to request that it register the vehicle location at the relevant
time, so as to be able to communicate it to the central computer when
this latter requests it, or means my be provided for the driver to
request that the control center communicate said location to the VLU,
which can then register it in the. buffer memory of the complementary

box

The invention further éomprises an integrated vehicle location system

and parking network, which comprises;



8. if the vehicle | eaves the parking space before the end of the all owed
parking, tine, signaling this fact fromthe TRD to the central conputer,
stoppi ng the downcounting of the parking time and deactivating the

conpl ementary box display. The nmethod may further conprise:

3778/ WO 95+ woéemmt22t he end of the all owed parking tinme thepdfiRobresessot
signaled that the vehicle has left the parking space, deactivating in the
conpl ementary box di splay the sign indicating |legitimte parking and
activating a sign indicating overtime parkil®&g; communicating fromthe
central conputer to the PA the subscriber' s nunber, the parking |ocation,
the actual parking time, and other data, if any, required for the PAto
col | ect the parki#&gthecomponante pbaygbicle lasation systpm, vig: lot depst @cepng¥al| d al so

be collected by tig s RARAL:C0 ¢! Hiret2'0P Rl %scaflbils 'ah"E VG A AR i NO!Y
subscriber; and
b - the components of a parking network, comprising at least one
central computer, and, for each subscriber, in combination with said
VLU, means for permitting said VLU to communicate with said

central computer.

According to one aspect of the invention, said integrated vehicle
location system and parking network further comprises means for
exchanging information between said vehicle location system control
center and said parking network central computer, e.g. means in said
computer for requesting location data from said control center and
means in said control center for sending location data to said central

computer.

Preferably, said integrated vehicle location system and parking
network further comprises accessory means and components, such as:
display means associated with the VLU, visible from outside the
vehicle, for signaling authorized parking and the expiration of the
allowed parking time, and any other pertinent information;

timing means, which registers the allowed parking time and
measures the actual, elapsed parking time;

control means for parking supervisors and any other means required

for carrying out the parking supervision steps.

As noted hereinbefore, said means for permitting said VLU to
communicate with said central computer, said display means and
said timing means, when present, and any other elements not

included in conventional VLU’s, should be considered as constituting



If the allowed parking tinme el apses before the parking has ended, the sign
I Adi cating legitimate parking in the conplenentary box display is
degettvated—arm—a SO Tditari ng overtr ne parking is activated. In
carrying out the aforesaid parking nmethod, it may occur that the connection
of the TRD w entral conmputer is not effected and can ected
W thin an accé{q%}g‘ls#short time, because of a failure in the%’ﬁ@?’gﬁu
conput er or a breakdown of conmmuni cation for any reason. In this case,
neans are preferably provided in the conpl ggentary box for signaling to the
driver the inpossibility of establishing comunication, or it may be that
such neans are not provided or do not operate, but the driver becones aware
of an excessi vel yul.0 Feln?éﬁ' byl CHE Y Lo ' t fycent r al
computer. To accott#r?t &93? Sucth{)};?ﬁizfﬁéﬁ%@?}é‘?ﬁ an errt?ggib%é%mg?@?he v

i nvention, buf f ermightrinyfacebhe niot separate elsments cambingd with a conyeptionalded in
t he conpl enent ary, for. reqgistering the ratiqQns t . have
occurred had the Wgﬁ(na“%;}&f%g?@e%ﬁ‘éf‘gﬁ ?gﬂ%g@'gfgitg(?%mpg%b%@ﬁ‘gcal ly,
the conpl enent ar yjthase h§ thé TRDONE gatking egstectind detioe. Théit provisionriy, an
assuned parking authorization, an assuned allowed parking tine, and any

ot her assuned, peinangeeaseqwithin the S“I?B?ggﬁb-‘ﬁéﬁ‘(ﬂqtlé’d‘: The assuned al | owed

parking time and other data are determ ned by the parking |ocation's code
and by any ot her WO 97/ 13222

PCT/ | L96/ 00068 Brief description of drawings
In the drawings:

Fig. 1 is a schematic illustration of the parking system according to an

embo.diment of the invention;

Fig 2 is a schematic perspective view from inside a vehicle of a portable
telephone applied to a complementary box;

Fig. 3 is a schematic view from the front of an complementary box as
seen from the outside of the vehicle;

Fig. 4 is a block diagram of an embodiment of a complementary box;
Fig. 5 is a schematic illustration of a control device;

Fig. 6 is a block diagram of a complementary box according to
another embodiment of the invention; and

Fig. 7 is a block diagram illustrating a parking system in which a
VLU is used as a TRD.

Detailed description of preferred embodiments

With reference now to Fig. 1, each parking network according to the
invention comprises at least one central computer 10, located at a
suitable location, generally remote from the parking zones. For each
subscriber to the network, this latter comprises at least one TRD. In
this particular embodiment, for purposes of illustration, the TRD is
generally indicated at 11 as a cellular telephone, but this should not be
construed as a limitation, as any transmitter-responder device could be
used in place of cellular telephone 11. The TRD is mechanically



-12- paranmeters associated with it, as in any parking. The sign

I ndi cating legitinmate parking is actuated and the countdown is carried
out. At the end of the parking, said sign is deactivated and the tine
i's fegistered in the buffer nmenory. The driver may then | eave the
par ki ng space,wo9i3azed, if appropriate, take the TRD with hi gerfilsgossst er .,
when a - parking authorization is requested for a first tinme, or prior to
that, at any tinme selected by the driver, the contents of the buffer
menory- are transmtted to the central -gomputer. The central conputer
verifi.es that the regi stered parking procedure was correct, viz. that
It would have transmtted to the TRD, if communi cation had been

est abl i shed when supportesdd byahygneenienst sypport mensbkr, shich asrtg. dohmnmédlgt are
regi stered in the . f.f er mepor i ncl udi t he par ki ng aut horization,
the al | owed pBTRE Wn‘éﬁrsaﬁ éﬁ‘ﬂp%[“ﬁgrc a] rf@f??i’ﬁﬁﬁsa.aq%f the ﬁge.
verified that thejpdicate® @itSIS(HEL. PP enﬂafkﬁbﬁ% ' t forpt

central conputer conmuni cg?gsg?m he PA %gétggﬁg%rb%ggﬁﬂszeg'nﬁﬁbéﬁ? t he
par ki ng | ocat $whscribee atdeast onsgomplementary bondgendrally dadicatedfatal;

[t ould have  THSREOHE 71 5Rd Ghle1HenaRt boRida SR ororAtia R R £ e
communi cat es operativelREdrinveteduhh AB] 6 establishin@Sthee dodifei copRtidhi ON.

Until said au{)hori zation has begn recei vgd,, t he conpl enentary box does
not al | ow anyPYrieeR thsinginsyateowhen the twodevieas argequpled; The spératiyged, or

has not been bRt Walyhbe 6f 4 eg.ﬁtmlgdgﬁq . ' i Rl ays a

signal i ndi cat1 ng_?il | e aa?' par Ki ng.y The cent ra'n%:lgpnpqﬁt&%pag] chmgiggsigst ers

an i || egal paelectrigal faableninieans| andyiat jynetionshex, and requires no further
description, as it may easily be provided by skilled persons. Power

means are preferably provided for feeding electrical power to the

complementary box. These means may include the battery of the car in
which the box is mounted and an electrical connection between said
battery and the box. Autonomous power means, however, could be
provided for the box. The TRD, generally, has its own power means,
such as batteries, but it may be connected, when in use according to
the invention, to the car battery.

The complementary box 12 comprises a display 19, shown in the
drawing as separate, but actually forming the front of the box 12,
consisting for example of two lights 14 and 15 (Fig. 3) of different color,
say red and green, and an identification code, say a numerical code
such as a bar code or the like, that can be scanned and registered from
the outside, indicated at 16 (Fig. 2). The device can also display other
information, such as the end of the allowed parking time, etc, as
schematically indicated in the display 17 (Fig. 2). The complementary
box permits the telephone 11 to communicate with the central
computer 10 via antenna 22, by communicating to it the appropriate
integrating code, to form, together with the computer's nominal
number, the cmhputer’s address. The telephone keys, generally



In addition to the steps of the parking method, set forth hereinbefore,
the foll owi ng supervision steps are a preferred part of the invention:

a- ‘pT'GV"d_ﬁ'Tﬁ"l N € SUPErvisors of parking locations with control devices

fqrvalidating the conpl enentary boxes and for scanni ng and regi stering
fromoutside the vehicles their identification codes; WO 97/ 13222
PCT/ | L96/ 00068V0 97/13222 -13- PCT/L96/00068

regi stering, for each such .identification code, the fact of legitinate or
illegitimate parking and, optionally, the rgfson of this latter (e.qg.

I nactivation of the conplenentary box or ovE&rtine parking) and any

ot her perti nent data c- preferably, periodically, e.g. at the end of

t he supervi sor' CS;BHIctated at 2H2 §ﬂ1&tw€{11%)_\‘)a§ﬁeaﬁ'3‘ {8y tcg&t& 5%0 an

the nenory of sai supervrs rs contr evi ce ccor
enbodi nent of the inforgittionto the\dentral compterslOlf¥) and 22 designate antennae

of the complementary box and of the central computer, respectively. I n
lieu of using an antenna which is part of the complementary box, the
TRD’s antenna could be used. 25 is a control box, to be described
hereinafter. 26 is the computer of the PA.

Fig. 2 shows in schematic perspective an example of telephone 11 and
a complementary box 12, seen from the interior of the vehicle, while
Fig. 3 schematically shows the display 17 of the complementary box 12,
as seen through the windshield.

Fig. 4 is a block diagram of a complementary box 12 according to an
embodiment of the invention. 30 indicates the CPU of said box. 31
indicates the part of the CPU which recognizes that the appropriate
TRD has been connected to the box and provides the validation or
consent for the box to carry out its functions. The CPU receives
information from the TRD at 32 and sends information to it at 33. 34 is
a unit by means of which the validation procedure to be described, for
determining that the box 12 is an authentic one, is carried out. 35 is
the timing circuitry which effects the countdown of the actual parking
time. The complementary receives power from any convenient source,
e.g. the car battery, said power input being indicated by arrow 36

Each parking network according to the invention is used in the
following manner. When the vehicle is parked and the telephone 11 (or
other TRD) is coupled with the complementary box 12, the telephone
11 can connect with the central computer 10 by dialing its nominal
number. If the telephone is not coupled with the complementary box,
the dialing of said number will produce no results, and the telephone



Vehicle location units are apparatus that are well known in the art and

are widely used for various purposes. Anbng such purposes are: | ocati ng
stol en vehicles, for which purpose the VLU is activated if the vehicl e
is.stolen; signaling the position of a vehicle in case of the vehicle's
failure or in wbheisgergency situations; and monitoring thepers ﬁﬁﬁsﬁi on
of various vehicles constituting a fleet, e.g. of transport truclks or
public vehicles of any kind. The VLU is part of a system which

i ncludes a control center, a plurality.gg- fixed stations, having
transm tting and receiving antennae, and the VLU apparatus itself. In a
type of VLU systens, the VLU apparatus, carried by the vehicle, holds

an identifying widddotebe condected with ¢he reehtrat rbmputerarlf the telephbgelligt ed
signal; viz. a referencing signal, to the vehicle.to be |located, via
the fixed stati ons".‘mp{eﬁ Vﬁ'&‘ _\'IE‘U @8’6’2‘?‘9@@% % §Ad) said jomined  mamper s | t
i denti fying adHARAS thd tomplentdntaHPBOL iftdgtdtes if)asVhad BEEH Sald) BT

and I's

signal. The answer signal is received by the fixed stations.
transnitted to  integratingceds siored in thegomilementasy dossnemery, tb form thon

received fromthe f I.ORS or,der_tao determne. .e.g., the
di stance of the vecﬁfnauééf(segdﬁeg%ag!g T 0 2%8 153 %srglg%}vgt%&f' i%ﬂ‘?‘?ﬁ&aﬁ?ﬂ @Eﬂ‘ﬁ)ut e
therefrom the | ocahedIRDf The driver also dials (desirably by means of the usual keys,

though other special keys could be provided) a code number or code
numbers identifying the parking zone and all the relevant parameters
relating to it. The parking zone may be incorporated in the nominal

number.

If the central computer’s line is open and connection is made between
it and the TRD, the computer will signal to this latter its acceptance of
the parking request and any other useful information - unless that
particular telephone is disqualified for any reason (either connected to
the phone itself, e.g. failure to pay earlier phone bills, or communicated
by the PA, e.g. because it is not associated with a solvent charging
account, or because parking in that particular location is not allowed at
that time). It will also communicate the maximum allowable parking
time and any other pertinent information. The central computer’s reply
will cause the complementary box to activate the signal which
indicates legal parking and to begin downcounting the parking time,
viz, contimiously measuring the time passed and subtracting it from
the allowed parking time. This will complete the parking procedure.

If, when the driver dials the computer, the line is busy, the computer
‘will so advise, place the subscriber in a waiting list, and activate the
legal parking time. The parking procedure will be completed when the
line becomes free, even if the telephone has been removed meanwhile

from the complementary box.



WO 97/ 13222 PCT/ 1 L96/ 00068
- 14- , the vehicle. A VLU of this kind is described in UK patent
appli1cation 2234140A. Al'ternatively, the VLU may transmt to the
fixed stations, once it has been activated by the driver or
automatical ly In_case of theft) a signal conprising an identifying
code of its ovb&,ggyu'h' he fixed stations and the control &&HIEI60RPSS|
operate as set forth above. Now, according to said enbodi mrent of the
i nvention, the vehicle par ki ng system Cﬁgpri ses, as TRD, a vehicle
| ocation unit. Additionally, however, tA® vehicle that is part of the
par ki ng system conpri ses neans for placing the VLU in conmuni cation
with the central conputer or with a central conputer of the parking
syst em These neans, as well as other elenents hereinbefore nentfioned,
whi ch are not partQfée the'psrkihg Yrddedatohasibén complete, @ the subscriber has
constituting the conplenentary box, acgordi ng t he i pventi on. If the
VLU i s intended tobesR PIEJORNE yWakIng F'gég%y GaRrj bpstemaved; from thep ot
normal ly transmt | iﬁngn 2k hfrgi@! iveTBARS W | |
be activated by th%n?léllgg%}’lt en %gﬁgtaété%ta?%pgr I ng a‘ﬁ?l%a{% driver, n
cannot communicate with a central computer and request parking

anywhere or extension of the allowed parking time, until it is coupled
once again to the complementary box.

When the driver leaves the parking space, he calls once again the
central computer and communicates the end of parking. The central
computer deactivates the complementary box and registers the time
elapsed in parking. Based on these data, the OA collects the parking
fees, or more precisely, debits the subscriber’s account with said fees,
which are the paid to the PA. Alternatively, said data may be
transmitted to the PA, which, in that case, directly debits the

subscriber’s account with the corresponding fee.

The parking supervisor passes periodically among the parked vehicles
with a control device which includes scanning and memory, preferably
random-access memory, means. Fig. 5 schematically illustrates such a
device, generally indicated at 40. It is provided with an antenna 41,
keys 42 and a display 43. It is further provided with a bar code reader
or other device for reading the identification marks of the
complementary box 12, indicated at 44. 45 indicates means for coupling
the device to the PA computer or to a terminal leading to it.

As the supervisor passes near a vehicle or stops in front of it, a
validation procedure is firstly carried out, to assure that the
complementary box of the vehicle is an authentic, and not a counterfeit

or otherwise illegitimate, one. There are several variants of the way in



deactivated when the parking ceases. Wen the signal

of the VLU,

will contain a vehicle.identifying code and may contain the

identification of the parking place and ot her pertinent data,

by-the central conputer, this will operate to nonitor the parking,

whi ch

is received

determne its Gigohses, and transmt to the conplenentary boxdhes

signals required for carrying out the supervision procedure. 6Ioﬂ%)wever
it may be that the VLU is to operate continuously for a | onger or
shorter length of time while the vehicle isgjn notion.. This may occur
I f the- VLU systemis used to track the vehicle at all tines, WO

97/ 13222
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-15-  so that i{hidhOShdH @ proR¥ddie @In'BY cakHedbutO OheCHNEKeth 13%}%e of
it the- driver actuates the VLU when he intends to seek a park

position or whefPRerEisor (1P csenda phithechrds by dnfraredosr tultrasound sarchtheases,

constantl'y know At etfhelied ol B Baiepbil, REpkg Bk |

i ng

stored in its memory, by showmg a coded response in its display. To
render circumvention of this procedure more difficult, a number of
programs may be stored in each box memory and the supervisor may
choose one of them in a random manner. Or the supervisor may
change, in a random or other manner, the message he sends to the box.
Another validation procedure requires that the box send, by infrared or

ultrasound or other radiation, continuously or at short intervals, a

- message the authenticity of which can be checked by the control device.

Once the validation has given a positive result, the scanning means of
the control device scan the identification marks of the complementary
box (as has been said, a bar code or any other convenient identification
means, either numerical or other) and this identification is registered
in the control device memory. If the supervisor sees that a vehicle is
illegally parked, because the complementary box is inactivated or
signals overtime parking, or for any other reason, he registers this fact
in the control device by an appropriate code identifying the particular
parking violation. If the complementary box is missing, he may
register the plate number of the vehicle. If the complementary box
indicates legal parking, he may also enter this fact in the memory of
the control device. The communication between the control device and
the complementary box, for carrying out the above operations, is

schematically indicated at 46 in Fig. 1.

At the end of a specified period, usually at the end of the supervisor’s
shift or working day, or at any other convenient time, the supervisor

will bring his control device to a location designated by the PA, and



activating signal when parking begins. because whenever the vehicle

sfops noving, it wll conpare the location of the vehicle to the parking

| ocatT oS WIT eI Tt CONntTor S, and 11 1t 1s one of sa d parking |ocations,
wilt start the parking procedure. It is clear that in this case the central
conputer nust receive fromthe vehicle | ocation control center the

i nformation rMORB2t o the position of the vehicle. Theref oPETILsPRges
central conputer and said control center will be connected by

i nf ormati on exchange neans, which will be ggtivated when the VLU starts
oper ati ng, by the sane signal which activat®s the vehicle | ocati on
system In the previously nentioned case vi z. if the VLU is activated
by the driver 0, I only
at 4 he nonent gﬁé% ﬁﬁ(&ﬂi’ﬂ&ﬁﬂé?&o‘)& cg%gr |ona asegpérygsa? H et'ﬁ %?gge
viz. the signal \A/andrtrsﬁsfet to fththeogmmtent ahhxsfcdnllrml\dewwejsl emiosy. ThePA

the central conputer to be placed. in informajon _exchange,c ection
with the vehicle Péﬁyaﬂ%ﬁq IpARY ghita @ﬁt‘@?y hE RS, nof ?‘e‘%ﬁtq?\r}g*yp"?‘ﬁ%g
driver may comuni | cat | on %P%@Hﬁbﬂ' CRNRhK Qneéalpgdﬂkhﬁ@ régidtered b oy th the

containing identi t he parking zone erei n describe
in this case ther eontrbl démiceao need for exchange of information bet vveen
the vehicle | ocation systemcontrol center and the central conputer.

The parking networks according to the invention, as has been seen, are
based on components which are available in the art or which it is
easily within the capability of skilled persons to procure or to design. A
central element of each network is constituted by the coupling of the
TRD and the complementary box. As has been said, central computers
will not accept a communication from any TRD which dials its nominal
number, unless this is integrated by a specific code that can be sent
only by a complementary box. A block diagram of a complementary
box, according to an embodiment of the invention, is shown in Fig. 5,

merely for illustration purposes.

Each complementary box has a CPU, which comprises memory means,
preferably a ROM. When the subscriber purchases a complementary
box, the device manufacturer or seller will register in its memory the
number of the TRD, e.g. cellular telephone, which the subscriber
intends to use. This can be done in many ways, for instance by coupling
the TRD to the complementary box and actuating it, or in any other
manner easily understood by skilled persons. Thereafter the
complementary box will refuse to communicate in any way with a TRD
having a different number, that is, its circuitry will remain inactive
until a consent or validation is given by the CPU, which consent is
dependent on its having received from a TRD, coupled to the
complementary box, the TRD number registered in the box memory.

Once the consent has been given, the complementary box will still
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Consequently, this invention conprises a nethod of controlling vehicle

par Ki ng and chargi ng parking fees to the user, which conprises the

steps of: woonsze: di ng at | east one central conputer; PCEnLItodss di NO
a vehicle location system conprising a control center, a nunber of
fixed stations and a VLU for each subscri ber; 3. signaling to said
central conputer, at any desired tinme, a re2fitest that the vehicle

| ocati-on be nonitored for parking control purposes,; 4. when said signal
is sent, sending fromsaid central conputer to said control center a

request for vehi clremade indrsesdengas the TRD cappleddaiitidoasqos diali the nomiinal e

| ocation data has Qe sept ' fr i (o] ol. center to.said

contral comput or CRETRESEE c8Fel Wemputer, SR el OHAL in. Bl Bog' ol

posi tion, based orintegratevsdid cvmbercwithathedatle stored iarith Aeirry Gengrally,

t her efrom when and ere the vehicle .has stopped; 7. conparing the

location at which qaﬁvt Q/@??F’é‘g@' HE@ dia},puey ‘W‘fﬁ’ngy |qR§t ComPpUlRT, |FARGE r‘\‘@cl}

| ocations control 's%@s&Ybe’i'a'g@gEﬁ'i‘ﬁrr FubsHBNt & ,aagiﬂglel :p_a ing ne“ﬁ&c%agéon at
tering the

whi ch the vehicle has stopped 1s one of them reqi egl nni ng
of a parking; Igreinbeforatdefiged. sndreachssvghendtwonk generally fiixdudehione e

i ndi cati | eqi tj mat ki_ng:; 9. ting t t ual ki.ng time;

10. vhen the vehi cid G5ty opB Sererattomputer: and isretits only oRd such podd will i

f”;] the parking, stored inCiheTBoxisCibinody.l HowetdrcifGe fiibiseliber Fyt Bivd o 8ia¢ PA
e

more than one central computer - as might occur if he subscribes to
more than one parking network (e.g., if he uses two or more cellular
phones belonging to different cellular phone networks) or if the
parking network to which he subscribes covers such a wide territory
that more than one central computer is required to cover it - the box’s
memory will store a list of the nominal numbers of such central
computers and the corresponding integrating codes. The subscriber will
know what central computer:is to be contacted in each case, or he will

obtain this information from a sign posted at the parking location.

Also, the complementary box has in it a timer which will be set to the
allowed parking time and will count the actual parking time. As has
been said, the expiration of the allowed time will cause the legal
parking sign to be switched off and the illegal parking sign to be
switched on. In many cases the legal parking sign will be a green light
and the illegal parking sign will be a red light, but different display
means can be provided without difficulty.

The supervisor's control device comprises, as has been said, scanning
and memory means, means for carrying out the validation procedure,
and means for accessing the computer of the PA. Such a device can

easily be designed and made by persons skilled in the art.



subpscri ber's nunber, the parking |ocation, the actual parking tine, and
other data, if any, required for the PA to collect the parking fees

fromthe subscriber. ‘Once the central conputer has identified the
par king location, it wll know whet her there is a maxi num parking tine
or other limtgati WD 97/ 13222
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| ocation and will send to the VLU or to the display, if this is

provi ded wi th aut ononous receiving neans, agﬂﬁ.i gnal enbodyi ng said
limtations, and any violation thereof will be recognized by parking
supervi sors upon checking the display. In particular, if the nmaxi mum
parking time has el apsed and the central conputer has not registered

t hat the vehicle has noved and therefore has_not sent to the VLU or to
the display a si giteferring nowdhe black diagram ef Bigs 6, itris agsumed phas the TRD

Indicate illegal papkifigiar telephone, but it should be clear that it can be any other
TRD without requiring any change in the complementary box and
therefore this latter could be used in any embodiment of the
invention. The complementary box includes an inner circuit generally
indicated at 50 and a display, generally indicated at 51. Circuit 50 and
display 51 may be embodied in a single physical structure or box, or

may be part of separate structures or boxes functionally connected.

_The circuit 50 comprises a general bus 60 for connecting the several
functional components together. The diagram indicates particular
types of the several components which are available on the market,
and can be used to construct a specific embodiment of the invention.
However it will be obvious that other components, having similar
functions, can be use din place of those identified in Fig. 6. Said
components, therefore, include a microcontroller or CPU 61, and a
non-volatile memory 62. It further comprises an external identification

" unit 63, which identifies the TRD (in this example, the cellular
telephone) and an internal identification unit 64, which identifies the
device (complementary box) itself. A timer 65, is further provided for
timing the parking. Buffers 66 and 67 are provided to provide buffers
for transmission and reception of data between the compiementary box
and the server telephone. Drivers 68 connect complementary inner
circuit 50 to display 51, which can receive infrared or other radiation
signal at 70, during the supervision procedure. Power is received by
circuit 50 at 71 from a power supply through a power supply backup
72, which assures that the data stored in the device will not be
canceled if the device is cut off from its normal power source. Finally,

numeral 73 indicates a parallel/serial input/output unit for sending



In_an enbodi ment of the invention wherein a VLU is used as TRD, t he
conpl enentary box nmay be_provided with buffer nenory neans for

regi stering assumed parking operations, if comunication with t he
central conmputer cannot be established, as hereinbefore described

reference to awygengikx TRD. Wen the data regi stered in the Wﬁ
menory are sent to the central conputer, this latter wll checﬁ

correctness of said data, obtaining fromthe control center of the
vehicle location systemthe |ocation of t m@8vehicle as it was at the
time the data were registered. If the control center I's normal |y unabl e

to supply retroactiye |ocation da ns, na rovided for the VLU
to request that n&éﬁ‘?‘%‘l‘@g d@%%@%@e@% ﬁ‘@ﬁf‘%/ G BEPPES ef peFmitting ¢ j np,
so as to be abl e e GSFTYHeqadst antl etx&awﬁa&eﬂéﬁa %mtﬁh}éﬁﬁ'&atmn o}h' S

latter requests it, or neans ny be provided f e driver to st
that the control otherepuxposenAschereinhefore| md osmta;ble homyioddents, fom/nach can

then register it in_.th buf Y, e.compl engnt
The invention fur ?Wgz}c géﬂmeﬁ?qfntlhg F‘é‘&%ﬁ’%n@”}tﬁ% %F‘%@X%’@h
and parki ng net \Aobihers\/mayfbé:ﬁ&mrbysﬁnedpersonsv\l) 97/ 13222
PCT/ 1 L96/ 00068
Fig. 7 is a block diagram illustrating a parking system wherein VLU’s
are employed as TRD's.

In this embodiment of the invention, a vehicle (not shown in the block
diagram) belonging to a subscriber to the parking system, has
mounted therein a VLU 80, which may be active at all times when the
vehicle is operated, or may be activated by the driver at a chosen time
during the vehicle’s operation, in order that the vehicle be monitored
over a considerable length of time or when the vehicle approaches the
parking lot and the driver wishes to prepare for the parking procedure.
The activation of the VLU causes a signal to be sent to the central
computer 82 which controls the parking lot, and the signal comprises
an identification code of the vehicle. The computer 82 then sends a
signal to the vehicle location System contrbl center 84 requesting the
vehicle location data. Concurrently the VLU sends a normal vehicle
location signal, which is received by fixed stations e.g. three stations
85, 86 and 87, which transmit data to the control center. The control
center computes the location of the vehicle 80 and sends to computer
82 a signal comprising the location data, if they have been requested
by said computer. When the signals received by the computer 82
indicate that the vehicle has stopped, the computer compares the
coordinates received from the control center 84 to a list of parking lot
coordinates contained in its memory, and if it finds that a vehicle has
stopped at a parking lot, initiates the parking procedure as



-18- a - the conponents of a vehicle |location system viz. at |least a

control . center, a nunber, e.g. three, of fixed stations and a VLU for
each subscri ber, and Db - the conponents of a parking network,
conprising at |east one central conputer, and, for each subscriber, in
conbi nati on wi‘&h ?ai d VLU, neans for permtting said VLU to comuni cate
with said 23113222 conput er . According to one aspectPfILIG0068
invention, said integrated vehicle | ocation system and par ki ng network
further conprises neans for exchangi ngggnf or mation between said vehicle
| ocati-on system contr ol center and saig par ki ng network central
conputer, e.g. neans in said conputer for requesting |location data from
said control centgérefilibfore deSBIRAL. AR & Adstllt; TR aﬁ.blélgﬁm,%swteaevoﬂ e

| ocation data to said central conput er. referably, sad

i nt egrat ed vehi cl ¥LUbgnd iwhick yeawhe gonisidexred; part of the somplemeénpary dox of

conpri ses accesso neans and c S S; di spl ay neans
associated with t%%%,mg/?%‘{”fﬁ’ g@&%ﬁﬁ%ﬁ#’&ﬂé@&%@s pmpe’{}%ﬁf"@feé?{ for
signaling authorized parking and the expiration of the al | owed parking
time, and any other pertinent information; timng _neans, which

regi sters the al | Ehe pasking e i1frenogh gounted,<Fhis risspreferahlst @ene by 4bsed
parking time; central computer, which will consider the parking as ended when the

location data it continues to receive from said control center indicate
that the vehicle has started moving. A timer, however, can be
associated with the VLU, particularly for showing the time. elapsed on
the display. If such a timer is provided, a signal indicating the end of
the parking could also be sent by the VLU to the central computer, but
this is not necessary and may be undesirable. In any case, while the
parking is in progress, the parking supervisor can see from the display
89 that the vehicle is properly parked and can derive from it and/or
exchange with it all useful information, as detailed herein. At the end
of the parking, the central computer registers the parking data..

The same operation as described in Fig. 7 can be effected if the driver
activates the VLU only when he is in the parking lot. In that case he
can send a signal to computer 82, identifying the parking lot, and the
intervention of fixed stations 85 to 87 and of the control center 84 is
not required. However, alternatively, the system illustrated in Fig. 7
can still be used, in which case, when the driver enters the parking lot,
he activates the VLU, the VLU sends a signal to the computer, the
computer sends a signal to the control center, etc. as described with
reference to Fig. 7. In this case, the signal sent from the VLU to the
computer is merely an activating signal and does not need to identify
the parking lot, since this will be identified through the location of the

vehicle.



control neans for parking supervisors and any other means required for

carrying out the parking supervision steps. As not ed herei nbef ore,
said neans for permtting said VLU to comuni cate with said central
conmputer, said display neans and said timng neans, when present, and
any ot her el engovymannt included in conventional VLU s, sBepnh%sbidss

consi dered as constituting WO 97/ 13222 .
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conpl enentary box according to the inventi-8f: although they m ght in
fact be not separate el enents conbined with a conventi onal VLU, but
integral elenents of a VLU nodified to permt or inprove its use as the
TRD of a parking system and device. Their provision is, in any case,

W thinm the scope ﬂ; aH; ieﬁlﬂoﬂiﬁﬁgﬂ &this invent:i.gﬁ,i aeﬁ tﬁeagﬁfeBEé Mh%fVﬂﬁat‘ﬂiaggs
are required for its normal operation as part of a vehicle location
system may be considered as the TRD of a parking device, while those
elements that are part of or associated with the VLU, but are not so
required, may be considered as constituting togeti:er a complementary
box of a parking device.

As noted above, the coupling between the TRD and the complementary
box does not necessarily require _physical contact between them for
initiating the parking procedure. The coupling may be accomplished by
connecting the TRD and the complementary box by radiation, e.g.,
electromagnetic waves, although this has not been illustrated. The
TRD and the complementary box may be provided with specific code to
allow them communicate exclusively via specific wave frequency, so
that the central computer will recognize that the TRD is actually
coupled to the complementary box, said complementary box being
therefore able to receive the updated data from said central computer.
In this way, the subscriber may gain the advantage of prolonging the
parking time without being forced to return back to the car. The
communication between. the various components of the system,
required for carrying out the parking procedure, will be as described
above, the TRD and the complementary box behaving as if they were
coupled physically.

While embodiments of the device have been described for purposes of
- illustration, it will be apparent that the invention will be carried into
practice with many modifications, variations and adaptations, without

departing from its spirit or exceeding the scope of the claims.



In the draw ngs: Fig. 1 is a schematic illustration of th

system according to an enbodi nent of the invention; ﬂ"mmllmlll "lll“ |“|
schematr c perspective view frominside a vehicle of a port t abl e

t el ephone applied to a conplenmenta hox; Fig. 3is a schematlc Vi ew

fromthe fron conpl ement ary | @ om t he t he
vehi cl e; éY‘gg’”’a s a bl ock di a;ra}nﬁ SHEET ! ‘Eg’ﬁ nt of a%%%&t ary
box; " Fig. 5|saschemstt|c|II,.qtra*'nn cortrol device; Fig. 6
is a block diagramof a conplenmentary box .ggcording g to anot her
enbodi-nent of the invention; and Fig. 7 is a block diagramillustrating
a parking systemin which a VLU i s used as a TRD. Detail ed
description of preferred enbodi nents Wth reference nowto Fig. 1, each
par ki ng network according to the i nvention conprises at |east one
central conputer 10, |ocated at a suitable | ocation, generally renote
fromthe parking zones. For each subscAIREy to the network, this latter
conprises at least one TRD. In this particular enbodi nent, for purposes
of iklustration, the TRD S generally indicated at 11 as a cellul ar

t el ephone, but thi s houl d not rued.as, a liymtati as. any
transmtter-res poﬁﬂd (9@*"89)% df°5e°°n%mﬁ't}§§dv‘?maﬁl RAEKIDE 2R ‘? Fros
tel ephone 11. Thepdfiihi fedirte) @ Rutitel bf subscribers, which comprises at least one

central computer, and, for each subscriber, in combination with a TRD,

a complementary box, which can be coupled to said TRD and only to it,

and permits said TRD to communicate with said central computer.

2. Parking network according to claim 1, wherein the complementary
box is provided with display means, visible from outside the vehicle, for
signaling authorized parking and the expiration of the allowed parking

time, and any other pertinent information.

3. Parking network according to claim 1, wherein the complementary
box is provided with timing means, which registers the allowed
parking time and measures the actual, elapsed parking time.

4. Parking network according to claim 1, wherein the complementary
box is provided with identification marks or indices, which can be

scanned and registered from the outside.

5. Parking network according to claim 1, wherein the complementary
box is provided with means for receiving and elaborating a validation

message.

6. Parking network according to claim 1, wherein the complementary

box is provided with means for sending a validation message.

Sheet Has. Been Reﬂlaced
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- 20- supported by any conveni ent support nenber, such aﬂmmmglmm“!l”!"

provided in cars for supporting cellular tel ephones and the |ike, ¢
indicated at 18 (Fig. 2). The pargkLd et gonpri ses, for each
subscri ber, akyg ®agsaone conpl ene #ﬁ%yg%@? H @ggﬂl. 'y indi capegindénodss
Tel ephone 11 and conpl enmentary bok 12 ﬁE@Lé I n{the drawi ng as
operatively connected at 13, for establishing the desired connection

between their circuits, when the two devi®@s are coupl ed. The operative
connection may be of any suitable kind, and may e.g. conprise

el ectrical cable ans and a junctign box, .an equi res no. further
description, as it nEﬁW#“bé“’ﬁF‘ﬁQg_ g §laim glé‘ﬁ%fgﬂ CRIPTISIAG a BiimRber
means -ar e prefer g?ﬁqﬁ]kgégxa&?&i JeQice&%f’h%bﬁt:ﬁfﬂihk%ﬁbem to the

conpl ementary bo nmeans may include the battery of the car in
which the box is nounted and an el ectrical connection between said

bat t d th _Aut i ded
for the box.  The SrRarEgE FRPHPHS affiEhe T8 Hiim LRSI £ balily conuril OV! 4°
batteries, but i ety chbRpeiasseeaiming wamsifor veling che idemgification maies

invention, to the car battery, The conpl enmentary box 12 conprises a
di spl ay 19, showandthesisplay signgof the semplepeniary boyge. 2rd MeMOFYBe3ASg t he

f f the b . . IS '
(|r:|08t g) E)f e di ]9]):( é‘étiﬁgs&gp%%@e%gtﬂfn SHRimeath NP sbdritehs Afdaify 15

other pertinent information.

9. Parking network according to claim 8, wherein coupling means are
- provided in each control device for coupling this latter to a terminal or
a computer in order to transmit to the PA the contents of the control

device memory.

10. Parking network according to claim 1, wherein the complementary
box is provided with a seat for receiving and supporting the TRD and
with electrical contact means for connecting the circuits of said TRD

and said box.

11. Parking network according to claim 1, characterized in that the
complementary box includes:

a microcontroller or CPU which controls the operations of the
box; ‘

memory means for storing numerical addresses or “nominal
numbers” of central computers and in;tegrating codes;

means for storing and transmitting to said microcontroller
identification numbers or marks, which correspond to the TRD
identification number;

timer means for timing the duration of the parking;
a display;

. This Sheet Has Been RTlaced
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say red and green, and an identification code, say a nuneri cal
such as_ a bar code or the like, that can be scanned and reg_gtulmm"!k'm”lll”“"l
the-outsrae, tndicated at 16 (Fig. 2). The devi ce can al so dispkayc ot

i nformation, such as the end of the all g tinme, etc. as

schemati cal | y icated in the d HEEZT CRBABEEN)| The corrpl enent ar
box permits th‘yﬁé‘ﬁgﬁhone 11 to gmﬁgnm'q\%wth the centr al PCTALGOME] : of

10 via antenna 22, by conmuni cat ilag—e—+t+—ttre—appropri ate i ntegrating
code, to form together with the corrput er’_gg.nom nal nunber, the
conputer' s address. The tel ephone keys, generally WO 97/ 13222

PCT/ 1 L96/ 00068 ' -21- i ndi cat ed

at 20, permt to di agrRef mess {fBr tdodialihicatingeto chdedisplay th@f Qfgams on to
the central conputer 10. 21 and 22 desi gnate antennae

conpl enent ary bosreguited fortcazrying ortthessipsovision atemqob@pmb@fge d|efmed li eu
of using an antenna whi |l ementary box, the TRD s
antenna coul d be useaarégeﬂlsgn 1@83?’?8{‘41@0'§g{$0 be descri bed

hereinafter. 26 is tpaffePeahs forofrahf@ittihg information to the TRD and buffer
| means for receiving information from the TRD;
power supply backup means for connecting to a main power
supply; and
general bus means for establishing the required connections

between all the aforesaid components.

12. Parking network according to claim 11, wherein the components of
the complementary box comprise components chosen from the
following ones:

microcontroller 80C51;

memory 28174;

means for storing and transmitting to said microcontroller
identification numbers or marks 2817A;

timer means DP8571A;

display NSB3882;

driver means MM74C911;

parallel/serial input/output means MM74HC595; and

buffer means MM74HC589; |

or functionally equivalent ones.

13. Parking network according to claim 1, wherein the TRD is chosen

from among cellular telephones and pagers.

14. Parking network according to claim 1, wherein the TRD is a VLU.

‘This Sheet Has Been Replaced




Fig. 2 shows in schematic perspective an exanpl e of tel ephone .
conpl enentary box 12, seen fromthe interior of the vehicle, \mmm“ﬂ""I""IINH“'
Fig. 3 schematically shows the display 17 of the conplenentary *bo% 12, * 5 *
as seen through the w ndshi el d.t THIS S:@quAgBEEN bl ock di agram of a

conpl ement ar ywawnigzzaccor di ng L gppodi ngnt  of the peviedinooes. 30
I ndi cates the CPU of said box. 3 ] he part of the CPU which

recogni zes that the appropriate TRD has been connected to the box and
provi des the validation or consent fo?dthe box to carry out its
functirons. The CPU receives information fromthe TRD at 32 and sends

information to it. at. 33, 34 is .unit b aps .of which the validation
procedure to be d’&@’rairgmmrwrk a@f@%‘i"rﬁlﬁﬁg& -W‘é’f‘hﬂ'@ws‘?ﬂ meantn
aut hentic one, '%P%l&bi?n@ ek -VEBE iR commuhl@tioh "with Gdt' Eéﬁsttfx phieln

effects the countdown of "the actual parking time. The conpl enentary

recei ves power f rcompater ofthire@arking neswors, e.g. the car battery, said
power input being indicated by arrow 36 Each parki ng network
according to the invention is used in the foll owi ng manner. \Wen the
vehicle is parkedarPaikigg Rit@wBFO Reorlingto claim A4\ @ompriding Sméaplf@d Wit h
the conpl enmentary box 12, the tel ephone .11 can connect with the
central conput er activeiingithe VidJ at anydesiged time.  ynper. |f the tel ephone is
not coupled with the conpl enentary box, the dialing of said nunber

wi || produce no results, and the tel ephone
17. Parking network according to claim 14, comprising means for

signaling to the parking system central computer the activation of the
VLU.

18. Parking network according to claim 14, comprising means for
sending vehicle identification data from the VLU to the central

computer.

19. Parking network according to claim 14, comprising means for

sending parking data, comprising parking location data.

20. Parking network according to claim 14, wherein the elements of
the VLU that are required for its normal operation as part of a vehicle
location system constitute a TRD, while those elements that are part
of or associated with the VLU, but are not so required, constitute

together a complementary box.

21. Parking network according to claim 1, comprising means for
feeding electrical power to the complementary box.

22. Parking network according to claim 21, wherein the means for
feeding electrical power to the complementary box TRD comprise the
battery of the parked car.
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WD 97/ 13222
-22- ) w [l not be connected with the central corrput er.
t elFephomeTS Toupred WTh the conpl enentary box and sal ncm fal m

nunber is di al ed, the conplenmentary box integrates it, as has been
said, by an |ntegrat|ng code | ementary box nenory,
to formthe WOHARButer' s addre$ @r’] HEETHHF\Q?QEF 0 recei véq’ﬂé‘m Y
comuni cation from the TRD. The drl se—d+al s (desirably by neans
of the usual keys, t hough ot her speci keys could be provided) a code
nunber: or code nunbers identifying tH& parking zone and all the

rel evant paraneters relating to it. The parking zone nay be

i ncorporated in the nom nal nunber . If the central conputer's
l'ine i-s open and connection is nade between it and the TRD, the
conputer will si QBaPai'lﬁnbfneﬁwbﬂt according tacctam 3 whexsin the comblementhmg

request and any ot her usef ul formati on - | ess .t hat “FE? rti im[xar
tel ephone is di s®@&ICPRIDIEEEE HP?‘B%’%W‘*PE? PR FEESHOFIG: 245 '

phone Tteell, e Gaed AnkiioBahd HctfikingClail Witfer Dinbludry HiedildH Pigidtod

by the PA, e.g. because 1t .i1s not associated wth a sol vent charging
said data or to ‘transmit the registered data to the central computer.

24. Parking network according to claim 23, wherein the
complementary box comprises means for preventing further parking
operations, when assumed parking data are registered in the buffer
memory, and/or to signal' illegal parking, unless and until said
assumed parking data have been verified and approved by the central

computer.

25. Parking network according to claim 23, wherein the TRD is a VLU
and means are provided for requesting the control center of the VLU
system to register or to tre.nsmit to the VLU the vehicle location at the
time the buffer memory is activated. '

26. Parking apparatus, comprising a plurality of networks according to
any one of claims 1 to 25.

27. Method of controlling vehicle parking and charging parking fees to
subscribers, which comprises the steps of :

a) providing at least one central computer;

b) providing, for each subscriber, at least one transmitter-responder
device and a complementary box, exclusively coupled the one to the
other and correspondingly identified, the complementary box having
display means for visually indicating its activation and the non-
expiration or expiration of the allowed parking time, and other

pertinent information, if any;
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account, or because parking in that particular |ocation is not
that tine). It will alsao.comunicate the nmaxi mum al | owabl e parl@m‘ﬂmjlﬂ] "III "l“l
time and any other pertinent information. The central conputer
wiJ | cause the conpl enentary box to activate the-si gnal which

i ndi cat es | egavopgizsing and to bf QHYS darek HASBELY the par ki ng FM
viz, continuously neasuring the {§i w@gand subtracting | rom
the allowed parking tine. This will cerplete—ttre—par ki ng procedure.

I f, when the driver dials the conputer, thggline is busy, the conputer
w ||l so advise, place the subscriber in a waiting list, and activate the
| egal parking time. The parking procedure will be conpleted when the
line becones free) enenthé veikcle chepibear parkellcedupkn®\said MTERDWES | said

ch%ml }_Sg / gggggerrentma’flzmggéry box, 1.m1<-=ssV\t¢ﬁey7v{velrg2 2eady so coupled;
d) controlling the specific parking location, its code and any other
necessary parameters, if any, associated with it;
e) dialing the central computer's nominal number, integrated with a
code stored in the memory of the complementary box, to constitute the
computer’s address, and further, dialing the said parking zone’s code
and necessary parameters;
f) if the connection of the TRD with the central computer-is effected,
carrying out the following steps:
1. sending from the central computer to the TRD a parking
authorization, the allowed parking time, and any other pertinent
data, if any, thereby completing the parking procedure;
II. if the parking procedure has been completed, activating in the
complementary box display a sign indicating legitimate parking
and the parking zone; .
III. downcounting, by means of a timer comprised in the
complementary box, the actual parking time;
g) If the connection of the TRD with the central computer is not
effected, carrying out the following steps:
I. storing in the central computer’s memory the data dialed by the
TRD, placing the TRD in a waiting list and sending to the TRD a
signal indicating that step A has been carried 01-11:;
II. activating, in the complementary box display, a sign indicating
legitimate parking and the parking zone and beginning to
downcount, by means of a timer comprised in the complementary
box, the actual parking time;
III. when the connection of the TRD with the central
computer has been effected, continuing the countdown of the

actual parking time and, at the end of the allowed parking time,
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Once the parking procedure has been conpl eted, or the subscriber
béen put on a waiting list, the TRD can be renoved from the tilil““ﬁﬁllll"““l“l“l
cofprementary box and used 1n a normal way by the driver; but c LT s
cannot communicate with a central conpute Sguést par ki ng

THISSHEET

anywhere or e of the allo ntil it oupl ed
once again toﬁ(ﬁgﬂc‘% | ement ary bok. REPLAGHEN thd dri ver F’Q@'e’%t‘%g

par ki ng space, he calls once agai ntt+he central conputer and

comuni cates the end of parking. The centralgy. conput er deactivates the
conpl ementary box and registers the tinme el apsed in parking. Based on
these data, the QA collects the parking fees, or nore precisely,
debits the subscriber’ gegpivatifk ithé cerplénicitary boxdlsvhy(the%t@idmcatm@ to
the PA. Alternatively, said data may be . transmitted to the PA which,
in that case, directl yhmﬁ? paeking and | aeHvating 'as signc atipg hoyertime
correspondi ng fee. ar e parking supervisor passes periodically anong
t he parked vehicl es PArSW®h a control device which includes scanni ng and
menory, preferablyh) Ifthdﬁlﬂﬂmhamﬂlerrmﬂm;g spaee beforéthe end sﬁﬁmnziidwml | y

Il lustrates such a devi ce, . gener al I.ndi ted at prOV|

with an antenna 41 parking tuge &53%&%& &%y o the Tga?u Fﬂ
with a bar code fe%ﬁﬁf uter, st pﬁtét%edawﬁeomtng egtdithe ﬁmmgleﬁmélmtlon
mar ks of the l'ementary box 12, indicated at 44. 45 indi cates neans

for coupling tdeacﬁmﬂnethajcomﬁemnmﬁéhsniwto a ternminal leading to
It. As the supervisor passes near a vehicle or stops in front of it,
a

28. Method according to claim 27, further comprising, if at the end of
'the.allowed parking time the TRD has not signaled that the vehicle
has left the parking space, deactivating in the complementary box
display the sign indicating legitimate parking and activating a sign
indicating overtime parking.

29. Method according to claim 27, further comprising communicating
from the central computer to the PA the subscriber’s number, the
parking location, the actual parking time, and other data, if any,
required for the PA to collect the parking fees from the subscriber.

30. Method according to claim 27, further comprising having the OA
collect the parking fees and transfer the same to the PA.

31. Method according to claim 27, further comprising the following
supervision steps:

a) providing the supervisors of parking locations with control
devices and for scanning and registering from outside the vehicles their
identification codes; |

b) registering, for each such identification code, the fact of
legitimate or illegitimate parking and, optionally, the reason of this
latter and any other pertinent data;
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validation procedure is firstly carried out, to assure th
conpl enentary box of .the vehicle is an authentic, and not a co '“ HIIIHH“I
or otherwise illegitimte, one. There are several variants of

WQ 97/ 13222 _ PCT/ I 96/ O 068
- 24- whi wo 9sais22 a procedure |c TA—!rl]S bSHééTréése%E%{J . One of g
t he supervisor to send to th rared] or uItrasound or other

radi ati on, a nessage to which the box responds according to a program
stored in its nmenory, by showing a coded resp®nse in its display. To
render- ci rcunvention of this procedure nore difficult, a nunber of
prograns nmay be stored |n each hox nmenory and the supervisor may

choose one of themin &) PaRg rixaRsmitiing ia the J2 she datagpntained im sheje,

in a random or ot hezh %gfsmagﬁg‘tgﬁ?%gg%ﬂ&op to the box. Anot her

val i dati on procedure reduires box sen by infrared or
ul trasound or other radiation, continuously or at short intervals, a

ressage the authentygiguof MER.EY3 H6es A HREY chiprcttl Lakadiut $6e
complementary boxes by sending a message thereto from the control

device and checking the box’s response to said message.

33. Method according to claim 31, further comprising validating the
complementary boxes by sending a validating message from said boxes
to the control devices.

- 34. Method of controlling vehicle parking and charging parking fees to
subscribers, which comprises the steps of :

a) providing at least one central computer;

b) providing a vehicle location system, comprising a control
center, a number of fixed stations and a VLU for each subscriber;

c) signaling to said central computer, at any desired time, a
request that the vehicle location be monitored for parking control
purposes;

d) when said signal is sent, sending from said central
computer to said control center a request for vehicle location data;

e) when said request for vehicle location data has been sent,
sending from said control center to said central computer the
requested data;

f) monitoring the vehicle position, based on said vehicle
location data, and determining therefrom when and where the
vehicle has stopped;

g) comparing the location at which the vehicle has stopped
with a list of parking locations controlled by said central computer,
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Once the validation has given a positive result, the scanning r 1
the control device scan the identification marks of the conpl emﬂﬂr“ml“m“llllnlll
boX_(as has been said, a bar code or any other convenient identidicatLons s =*
nmeans, either nunerical or other) _and this identification is registered

in the control menory. |f f gs that a vehicle is
illegally par k‘gggy’hégﬁuse t he conpl "‘HISSS%H%E&HASXBE:EE i nact i vat dtFTGLI60068

signals overtine parking, or for &ry—et -easen-dhe registers this fact

in the control device by an appropr| ate code %dentlfyl ng the particul ar

parking violation. If the conplementary box m ssi ng, he may

regi ster the plate nunber of the vehicle. If the conplenentary box

i ndi cates | egal par&ﬂﬁqf A6 ERhtiBhSH @g%?{ thdive chtha'srb d' 530y

the control device e conmuni cati on ween the contro evi ce an
the conpl ementary lthnm.&eglstemmg;mhnguegmngefabavhngperat i ons is

schematically indicated at .46.in e of specified
period, usually at the%éﬁﬁuﬁ?n’?ﬁ@ %@%Wlsw% °“ts‘deg!ﬁ ’Rg’rc day,

or at any other conygfinedte garkihg;t he supervisor Wi II bring his control
device to a |l ocation designated gby the PA, and WO 97/ 13222
PCT/ | L96/ 00068 i) counting the actual parking time;

j) when the vehicle begins to change its location, registering
the end of the parking;

k) communicating from the central computer to the PA the
subscriber’s number, the parking location, the actual parking
time, and other data, if any, required for the PA to collect the
parking fees from the subscriber.

35. Integrated vehicle location system and parking network, which
comprises:

a - the components of a vehicle location system, including at
least a control center, a number of fixed stations and a VLU for
each subscriber; and

b - the components of a parking network, comprising at least
one central computer, and, for each subscriber, in combination
with said VLU, means for permitting said VLU to communicate
with said central computer.

36. Integrated vehicle location system and parking network
according to claim 35, further comprising means for exchanging
information between the vehicle location system control center

and the parking network central computer.

37. Integrated vehicle location system and parking network
according to claim 36, wherein the means for exchanging

information between the vehicle location system control center
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- 25- there he will couple it to a conputer or a term nal
the PA . and transfer_to.it the content of his control devi cHiﬁﬁ |4| ||"|“

The PA may react in any suitable way - which is not a part

par ki ng nmet hod of the inventi | parking registered by
t he cont reb sgigssere. TheTHkx &HEG HAS \BEEN accord| ey é&&

i nvention, as has been seen, are béR:E@ﬂAGEDcorrp nent s angﬁ 126
available in the art or which it i8S gasTy—wttHin the capability of
skilled persons to procure or to design. A -40- central el enent of each
network is constituted by the coupling of the TRD and t he

conpl ement ary box. As has been said, central conputers w Il not accept
a communi cation fr8nfathe meisinginetwerls centrak compitex| comprisenmesas, inunl ess

h d o |
E:olmil g?relntn;regrgz)i %ﬁb BE§ agorq.am ﬁﬂgthgﬁ%nb%t g%;ﬂom sai Ogogtﬁgcordl ng

to an enbodi ment otertee and\meﬁnsom, said cﬁllmmhcelmﬂeﬂ:fog sefhding locatitil @ata f or

il lustration purposes Each conpl enentary box has a CPU, which
conpri ses menory né%%dcentralﬁq:gpgt}eamy a ROM Wen the subscri ber
purchases a conpl enentary box, the device manufacturer or seller wll
register inits nenory the nunber of the TRD, e.g. cellular tel ephone,
which the subscrib8B. Integratedevebiclo loeasionTisystenn rande packingi metwonk way's,

01 LERance Y coptl g o s ERMEBRGERIP, T Y PO 200 |
persons. Thereafter thgisplay means associated with the VLU, visible from outside
the vehicle, for signaling authorized parking and the expiration of
the allowed parking time, and any other pertinent information;
timing means, which measures the actual, elapsed parking
time;

control means for carrying out the parking supervision steps.

39. Parking network accordin to claim 1, wherein the complementary
box and the TRD-are coupled by connecting their electrical circuits.

40. Parking network accordin to claim 1, wherein the complementary
box and the TRD are coupled by radiation.

41, Parking network, for controlling vehicle parking and charging
parking fees to a number of subscribers, substantially as described and
illustrated.

42. Parking apparatus, substantially as described and illustrated.

43. Method of controlling vehicle parking and charging parking fees to

subscribers, substantially as described and illustrated.
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conpl enentary box will refuse to communicate in any way vvith
havi ng a different nunber, that is, its circuitry will remnai n ||“HI““I||“I“|
UntH—a—comsent—or—vatidarion 15 gl ven by the CPU whi ch conse ¢S L

dependent on its having received fr rﬂ_ﬁ? o the
conpl enentary box, the TRD nunber (S

DX Meno Once
the consent hXO¥83#2gi ven, the co Jnmn ACERX will stil If’&m‘%m%
97/ 13222 PCT/ 1 L96/ 00068
- 26- remain inert as long as the TRD cqg pled to it does not dial the
nom nal nunber of a central conputer, when it dials it, the box
w | | integrate said nunber with the code stored in its nenory.

General ly, eac di nl NYaskifpUt Sétwogk.NCe
each - subscri be?‘lggﬁg‘g%al y su E‘ngﬁ b@gaﬁgﬁa%ﬁgﬁ eaTo(gr EI ngﬁﬁetwor k, as

her ei nbef or e def i ngghstantlalyab describedemdailusratesk- al | y i ncl udes one and
only one central conputer; and therefore only one such code wll be
stored in the box's nmenory. However, if a subscriber nmay have to dial

nore than one central conputer - as mght occur if he subscribes to

nore than one parking network (e.g., if he uses two or nore cellular
phones bel onging to different cellular phone networks) or if the

par ki ng network to which he subscribes covers such a wide territory

e
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that nore than one central conputer is required to cover it - the box's
menory will store a |ist of the nomi nal nunbers of such central
computers ang the correspondrng | ntegrating codes. The subscriber will
know what central conputer is to be contacted in each case, or he wll
obtain this informtion froma sign posted at the parking |o |

Al so, the conﬁW%ﬁ@h@gry box has in it a timer which will be gg#hggmpﬂ%

al l owed parking time and will count the actual parking tinme. As has
been said, the expiration of the allowed tine will cause the |egal
parking sign to be switched off and the Lllegal parking sign to be
switched on. In many cases the | egal par sign will be a green |ight
and the illegal parking sign will be a red light, but different display

means -can be provided without difficulty. T pervisor's contr ol
device conprises, as has been said, scanning a nory nmeans, nmeans
for carrying out the validation procedure, d ans for accessing the
conput er of the PA. Such a device can easify b idzdhed and nade by
persons skilled in the art. WO 97/ %3222
PCT/ 1 L96/ 00068
©
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-27- Referring now the bl ock diagramof Fig. 6, it is assuned that

t He TRD, is a cellular tel ephone, but it should be clear that it can be
any—otrter TRD Wi thout frequiring any change in the conplenentary box and
therefore this latter could be used in any enbodi ment of the i nvention.
The conpl enent ar i ncludes an inner circuit generally Lad] d at
50 and a dispwga¥"§%ﬁ9rally indicated at 51. Grcuit 50 and pct I'sp gy 51
may be enbodied in a single physical structure or box, or may be part
of separate structures or boxes functionally connected. The circuit
50 conprises a general bus 60 for connecting the several functi onal
conponents together. The di agram i ndi cat éarti cul ar types of the
several conponents which are avajl able on the market, and can be used
to construct a specific enbodi t of the invention. However it will be
obvi ous that other conponents, ving simlar functions, can be use din

pl ace of those identified in Figl 6. Said conponents, therefore,
include a mcrocontroller or CPJ|6l, and a non-vol atile nenory 62. It
further conprises an external iddntification unit 63, which identifies
the TRD (in this exanple, the cglffalar 178 ephone) and an internal
identification unit 64, which |ddrt+++es *we devi ce (conpl enentary box)
itself. Atimer 65, is further ovi dedAf o timng the parking. Buffers

66 and 67 are provided to pr rs |i,7] for transm ssion and
reception of data between thegepard nt ar y bpx and the server
nt ar y{ i nner
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circuit 50 to display 51, which can receive infrared or other radiation
S|gnal at 70, during the supervision procedure. Power is received by

CirTurt 50 at 7T Troma power sapply througn a power supply bacCKup 72,
whi ch assures that the data stored in the device will not be cancel ed

if the device %szoff fromits normal power source. Flnall%T nuner al
73 indicates d“%ﬁ el /serial input/output unit for sendi ng FCT/ALS6/B00630

97/ 13222 PCT/IL96/00068
- 28- and receiving data at 74 and 75. These have the purpose of
permtting the user to request and e%ré(t:)t data fromthe device, for
verifieation or ot her purpose. As her / efore stated, suitable
.conponents, for a particul ar enbodi nent of the inventions, are
identified in Fig 6, but ot hers may be used by skilled persons.

Fig. .7 is a block dlagran1|IIustrat|ng a parking systemwherein VLU s
are enployed as TRD s.
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In this enbodi nent of the invention, a vehicle (not shown in the block

di‘agram .belonging to a subscriber to the parking system has nount ed

t HeTern a VLU 80U, which may be active at all tines when the ~ vehicle is
operated, or may be activated by the driver at a chosen tine during the
vehicle's operation, in order that the vehicle be nonitored qver

consi derabl e I¥AFVR2Bt tine or when the vehicle approaches tﬁgr’"‘%wki ng
|l ot and the driver wi shes to prepare for the parking procedure. The
activation of the VLU causes a signal to be sent to the central

conput.er 82 which controls the parking lot, and the signal conprises an
identification code of the vehicle. The conputer 82 then sends a si gnal
to thé vehicle location systemcontrol ¢ r 84 requesting the vehicl e
| ocati-on data. Concurrently the VLU sends a normal vehicle | ocati on
signal, which is received by fixed stations e.g. three stations 85, 86

and 87, which transmt data t
conputes the | ocation of the

(ﬁre control center. The control center
cle 80 and sends to conputer 82 a

signal conprising the |ocationjdata, if they have been requested by
said conmputer. When the signal ei ved by the conputer 82 i ndi cate
that the vehicle has stopped, t conput er conpares the coor di nat es
received fromthe control cent 84 to a list of parking |ot
coordinates contained in its mgpdry, and if i{/ffinds that a vehicle has
stopped at a parking lot, initi 'ng/qug;dure as
//
s
40
0000
0000
O OO G
0000
0000 45
=
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WD 97/ 13222

PCT/1196/00068 - 29-
her ei.nbef ore described. As a result, the display 89, associated with the”
VLU and which may be considered part of the conplenentary box of t he

par ki ng devi cewgdpMsat hat the vehicle is properly parked. The
parking tine igvéﬁow counted. This is preferably done by the PCT/HA6pQoss
conput er, which will consider the parking as ended when the | ocati on
data it continues to receive fromsaid control center indicate t hat the
vehicle has started novi.ng. A tinmer, howe can be associated with
the VLY, particularly for showing the tine el apsed on the display. If
such a timer is provided, a signal indicating the end of t he parking
coul d al so be semNb¥,he VLU to the central conputer, but this is not
necessary and may bBpfundesirable..ln.any case.. while.the ._._parking is in
progress, the parki q:rvi sor can see fromthe display 89 that the
[ Afarked and can derive fromit and/or exchange with

vehicl e i s propgr=#

it all useful irforg%rcni asgletailed herei the end . of th

parking, the cemptrdf c€orfputer negdisterf the]parkiing dat a. The tsane

operation as des,crEmd i e effected]if the driver :

activates the VLU y \ ni=the pa I&ﬁg lot. In that case he
s

can send a si gnyj ki fyin parking lot, and the
intervention of g 1Al s e control center 84 is
not required. I—h)gq'\_/-la]% P2 It he S/St(’-ﬂ‘n_

illustrated in Figl 7
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can still be used, in which case, when the driver enters the parking |ot,
he_activates the VLU, the VLU sends a signal to the conputer, the

cormput er sends a signal to the control center, etc. as described wth
reference to Fig. 7. In this case, the signal sent fromthe VLU to the
conputer is ne %3 },activating signal and does not need to identif

the parking lot, sSinc¢é this will be identified through the | JYELOBE  he
vehi cl e. WD 97/ 13222

PCT/ 1 L96/ 00068 - 30- I n any
enbodi Aent of this invention, all the elenents of the VLU that are
required for its normal operation as paﬁ 60f a vehicle location system
may be’ considered as the TRD of a parki g device, while those el enent s
that are part of or associated with the VLU, but are not so required,
may be considered as constituting together a conplenentary box of a
par ki ng devi ce. As not ed above \t/he coupling between the TRD and the
conpl ement ary L 85 :

L~

o
89 80
N =
VLU
J
NV Nz
86 conTROL 182 _g7
COMPUTER
1
VLU
conTroL T84
CENTER |~

Fig. 7



. X NO covER. LETTER
box does not necessarily Tequire physical contact between them for
inftiating the parking procedure. The coupling may be_acconplished by
.connecting the TRD and the compl enmentary box by radiation, e.g., RTmPcoPﬂ

eI._g'étrorragnetic waves, although this has not been ill ust Rgherh 1§ . TRD
and the conpl ementary box may be provided with specific code to/Hss | | iR R

t hem comuni cate exclusively via specific wave freckli‘enc o) ) t he-
central conputer V\PETrecogni P2 RA 1 B 5 o e (o AT coulf¥l tAnidage o
e A N ATORAR PR b pRBER G paT CBDPEENABNARERTY ?CD)__
subscr i beKS1HlenafionalPatentClasifiontion Sige of p ol i Infeynatipral PublicatiomNuiberey ¢ WO 97713222

wi t hout{ Hei nGoMBotSA2d to return back to| Ah¢ car. The o . Ni Cafyi 90 1097 (100497
bet ween tlhe various conponents of the & qmm-[i"“ra'«apé'?ﬂ"}ﬁg"gﬁgnhr car rg‘?ng e

t he parkiing, brocedure b} be as descrl bove.. th &Rpgggddggm BR, BY,
conpl eneft‘g}guwng&w% Sif ot @W @D D&‘&J‘%ﬁ%&nﬁ%ﬁjm k. s, Fl, GB, GE, HU, IL.
Whi | e ent]exli medmitionabFing Dete:de Vi C e2ohawmodamensstipscr i 1o, KR)KG.WJ@;SGS-KOLR. LS, LT, LU, LV,

. . . . \ , , P O, RU,
illustratlion, it will be apparent thatvthe |nveny® AT o (Lt oy rele et
practice |\dof fhiofiBia:0di fications, variationg andvi Phrin (RS, LS WV, [DL$Z, UG), Eurssian

departind fromssiis spiri t6Oowbectassemadasy vf haL | copepawkt (AM: AZ, BY HGHKZ, MD, RU, TJ, TM), European
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(54) Title: VEHICLE PARKING SYSTEM
{57) Abstract
A vehicle parking network comprises a (( @

transmitter-responder device (TRD) for each sub- :

scriber and a complementary box which can be 22

coupled to the TRD and only to it, and permits

it to communicate with a central computer. The

complementary box is provided with identifica-

tion marks that can be scanned from the outside

and includes a microcontroller, memory means - 10
and timing means. Once the vehicle is parked, _ i
the TRD is used to obtain from the computer

a parking authorization and an allowed parking

time. Then a legitimate parking sign is displayed

and the parking time is downcounted until the («( )»)

allowed time has been completed or until the ve-

hicle leaves the parking space. If communica- 21

tion with the computer cannot be established, the

complementary box carries out an assumed park- !

ing procedure, stores its data in a buffer memory, 000

) and Jater transmits them to the computer for ver- 00 e
- | ification and registration. The computer commu- o .

nicates the data of each parking to the Public Au- °60 ((‘r’))

thority charged with collecting the parking fees. o0e n

Examples of TRD's are cellular phones, message 'S el \

recorders, pagers, private alarms and vehicle lo-

cation units (VLU). If a VLU is used, the cen- e o

tral computer obtains vehicle location data from

the control center of the vehicle focation system, 1B

monitors the vehicle position, and carries out the I

parking procedure.
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CLAIMS 1. Parking network, for controlling vehicle parking and charging
parking fees to a nunper of subscribers, which conprises at |east one .
.central cor’rput”yts’v(‘ilai, and, for each subscriber "a TRD (11), characterized .
iand in that said network conprises for eacH subscriber a conpl énentary [ox;
.(12) which can rge coupled to said TRD and only toit, in _that said TRD can
‘only est abl i skosmati Loneprnang rtheaparkiag: space; ofhsuvehiqle wging it and the

compr 51 ng.  PeRdbr] FefRR it BRihecp BRingER S PPEREkeA: Wherations

of the box;  driveewll¥ctsrhesvedl fheih theQdring 4pRéd, R 0P IRE 888ES afhin the
"nom nal nunbers" of central conputers and integrating codes; nmeans

"(64) for stor aforeaaid infarmationi togsaid datiabase over dhe rvehice tielbphtonk| aad the
nunmbers or mar,ks,, which correspqnd tq.the TRD jdentificati.on nunber ;.

buf fer neans (ié%)b%rrqcpgfﬁ%ﬁhﬁ‘fﬁwgpﬁﬂ%sr&&ri&h% fB tﬁfﬁ%ﬁ@%bggfws Ehs
(67) for recekyi ' E : e, : means ( 60)
for)establ | shingPERRREXeiPis Aibitd By ailadidpritd auhoffEE BomBiRy™S
conponents. 2. Parking network according to claim1l, wherein the .
conpl ementary box is provided wiith display neans_(19), visible from outside

the vehicle, {Tods sygieani hepvavemds idesertiver i peverall waws. &ipythntitds extramely

al l owed parki Qfficult to detect illegal parking, since this require acquiring a graphic

picture of the parking areas supervised and checking with the aid of a
computer whether the vehicle’s code have been régistered in the data base.
Since there is no control of the information which the user sends via the
telephone, the difficulties involved in this data comparison make parking
frauds easy. Further, there is no way to detect immediately whether a
vehicle is parking overtime. Such detection requires registering the plate
numbers of all the parked Vehicles and asking a central computer to check
whether the driver of any of them may not have falsely indicated that the
vehicle has left the parking space. This is certainly impractical and
inefficient. With this technique it is possible to request and terminate the

parking from outside the car, which highly undesirable.

FR-A-2.670.002 describes a vehicle location system which comprises an
apparatus '_including means for receiving referengce spatial. signals from
satellites, cdmputer means for calculating the position of the vehicles for
such ‘signals, modulation means for generating a modulated signal |
| representative of the calculated position of the vehicle, and radioelectric
terrestrial comniun_ication means for transmitting said modulated signal to
" a vehicle location central station. This system, however, is a vehicle

location and not a parking system.

FR-A-2.562.291 describes a parking system which comprises a first memory

for registering amounts of monetary sums, controllable means for emptying

, : %\(\i—f.\
oo
P N%“



tine. 3. Parking network according to claim1, wherein the conplenentary
box is provided with timng neans, which regi sters the all owed parking.-time
and neasur es 3tfewemstial , el apsed park| ng tine. 3778/ WO 95+ © .1 L.
-32-- 4. Parki ng netvvork according to claam 1, wherein-‘the: conpl enent aTy
box is provided with identification marks or i ndi ces, which can be scanned

and registered fromthe outside. 5. Parking network according to claim1,
wherein the c@i®hesmobiREY thak it maf! eNértadewiBe rdfressntative’ SlIRIc\W18a oA of
el aborating a validati on nessage. 6. Parking network according to claim

1, wherein tHbecwmipe afesaidspnors asfuynctigndefithe timersdich has passdd rmyarting
val i dati on TRoaY%s ‘given starting time, means for elaborating signals to represent the
state of said memory at a given moment, and means for emitting
electromagnetic waves, the value of which represents said signals and which
are e;dapted to be received by analysis and élaborating means. This parking
system is merely a systein for evaluating the parking fees due as a function
of parking time, is not apt to provide a central database with other

pertinent data nor to discover illegal parking, and is not fraud-proof.

It is a purpose of this application to provide a parking method and

apparatus that are simple, easy to use, economical and foolproof.

It is another purpose of this invention to provide a parking method and

apparatus which do not require the use of parking meters or parking cards.



7.” Parking network according to claim1, further conprising a nunber of
parking control devices, for use by parking.supervisors. 8. 'Parking
network according to claim7, whereifi €ach parKifig coptrol device conprises
scanni ng means fogyremasisag the identifi-cation marks; ant-the display signs
of the conpl ementary boxes, and menory negns for regfstering the

i nformati on obtained fromthe scanning. 9. Parking network according to
ctaim8, wherein coupling neans are provided in each control device for
coupling thi's latter to a_termnal or a conputer in.order to transmt to
the PA the cont entThefomplemgntany bawincladesrory. ~ 10. Parki ng network

di t laim1,.wh IR, th | t b ' I d Fy t

For ecorvi ng. and SOMSBROPRPISEET {eBURK B FantErls e opaPaEeRR SEMTRRNe 1 or
connecting the cirgdiddrydtheab Sor’ Harfil ngdieti ')&ddre%s']es fﬁﬂﬂn‘i‘%a‘?‘?#d‘iﬂﬁ%rs”
e ox further

according to claim1, characterized in that the conplenentary
conpri ses: of central computers that are part of the parking system and

integrating codes; _ |

means for storing - and transmitting to said microcontroller
idenﬁiﬁcation' numbers -or marks, which correspond to the TRD
identification number;

timer means for timing the duration of the parking;

buffer means for transmitting information to the TRD and buffer
means for receiving information from the TRD; and .

general bus means for establishing the required connections between

all the aforesaid components.

An embodiment of a such a complentary box further comprises:
power supply backup means for copnecting to a main power supply;

a display;

driver means for communicating to the display the signals re'quired for
carrying out the Supervision steps hereinbefore defined; and

parallel/serial input/output means.

A particular emb}odiment of a complementary box will be described
hereinafter.

Preferably, each parking netwoi'k accofding to the invention
additionally comprises a number of parking control devices, for use by
parking supervisors, each of which comprises scanning means for
readin'g the identification marks and the display signs of the

complementary boxes, validation means, memory means for registering

AMENDED SHEET
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3778/ WO 95 3778/ W0/95+ - 33- timer means (65) for

timng the duration of the parking;, a display (51); driver means (68)
faer conmunicating to the display the signals required for :carrying-qut, the.;
supervi si on steps herei nbefore defined,; paral | el / seri al ;inpuf/gdut-put: ,°

means (73) ; tk i iofl PR (72 Yo Yer . ¢ s
mai n p(()vvez 1;suppl ?/?matlfz%gr Ki ngb%e%%ﬁ%?%dngg&% 8£c 135%‘%95 vﬂgorré?ahﬁ?x}le
conmponents of .t he ary hgx c rise onents,chosen fromthe

Fol T ow ng ond eotpRRaEERE LR doutiin BB totiol dRBRE 19 stesaitial or Gigupiior oF

storing and transmtting to said mcrocaontroller identification nunbers or

mar ks 2817/¢ther infarmationreneippgsieyice belongingtioatheN®83882;  driver neans
MW4C911,; paral |l el / serial input/output neans MW4HC595; and buf f er
means MW 4HC589; or functionally equival ent ones. :

The invention further provides a parking apparatus, comprising a plurality of

networks as hereinbefore described.

The method of controlling vehiﬁle parking aﬁd charging parking fees to the user,
according to the invention, comprises therefore the steps of :

1. providing at least one c_éntral cofnputer;

2. providing, for each subscriber, at least one transmitter-responder device and a
complementary box, exclusively.coupled the one to the other and correspondingly
identified, the complementary box having display means for visually indicating
its activation and the non-expiration or expiration of the allovired.parking time;

3. oncel the vehicle has been parked, coupling said TRD to said complementary
box, unless they were _alrea&y éo coupled;

4 controlling the specific parking location, its code and any other necessary
parar;aeters,'ii.' any, associated with it (said code and parameters being derived
from a sign placéd at the parking zone or being known to the user by other
means);

5. dialing _the central computer’s nominal number, integrated with a c_ode_ stored
in the memory of the complemerit;ary box, to constitute the computer’s address,
and further, dialing the sai_d parking zone’s code and necessary parameters;

6. if the connection of the TRD with the central computer is effected, carrying. out

the following steps: .- _ <



13. Parki ng $e§weyds.according to claim 1, wherein the TRD is chosen from
anong cel [ ul ar teI/ephones and pagers. 1@ Parkl ng -network according to
claim1, wherein the TRD is a VLU. 15. % Par ki ‘g “Het wor k~accordi ng to claim
14, further conprising nmeans for placing the VLU o commm catjon with at

et a cen RIS e G AT TR nér.s.%%égagzapgn the

acti vatl ng t é_ci.l de5| r!gf tinme 17.. Parkjng network accordin
claim 14, ¢ H@r time,rand gny) other mehimenp atany ag%: herebyicomp eting
conmput er  the activation of the VLU

the parking procedure;

II. if the parking procedﬁre has been completed, activating in the complementary
box display a sign indicating legitimate parking and the parking zone;

III. downcounting, by means of a timer comprised in the complementary box, the
actual parkiﬁg time, viz. continuously counting the time that has passed and

subtracting it from the allowed or maximum parking time;

7. if the connection of the TRD with the central computer is not effected, carryiné
out the following steps:
" A. storing in the complementary box’s buffer memory the data dialed by the TRD,
. placing the TRD in a waiting list and sending to the TRD a signal indicating that
this lias been done;
B. activating, in the complementary box diéplay, a' sign indicating legitiﬁlate
parking and the parking zone and beginning to downcount, by means of a timer
comprised in the complementary_ box, the actual parking time;
C. when the connection of the TRD with the central comi)uter has been effected,
continuing the countdown of the actual parking time, and, at the end of the
allowed parking timé', deactivating in the complemenary box display the sign
indicating legitimate parking and activ'.atiﬁg a signal indicating overtime
parking;__
8. if the vehicle leaves the parking space before the end of the allowed parking
time, signaling t};lis fact from the TRD té the central computer, stopping the
downcounting of the parking | time and deactivating the complementary box
diéplay. |

The method may further comprise: . . AMENDED SHEET



18. Parki ng :resmeids+according to claim 14, conprising neans for sending

vehicle identification data fromthe VLU.fjo. the.central conputer. 19..
Par ki ng network according to claim14, conprising neans for "s"‘gr‘idii‘ng par ki ng
data, conprising parking location data.” 20:..Parking-néttwork-according to

laim 14, whey e | % ed Far: i
claim &f, Qit“tHeP@n& o?hrf?xﬁlt §11<|§We& War hg%l_ttﬁﬁé tAe STRPAHAS §bt %Egﬂe&ﬁ?l @%ﬁhe

operation as part of a vehicle |ocation stemconstitute a TR

t hose el ementehitleatasleét the padfingrspass,odéantiva tinig in tHeccovhpleninitasy dordisslay
required, constitute together .a conplengentary box. . 21. Parking network.
accor di ng totq@l Hem 111,‘11‘?3%% fes‘?ﬁg’%f;@al?%" BE andeactinating & sigRdndieating overtime
conpl enent a;%a g: 22. Parking network according to claim2l1l, wherein the
nmeans for f i'ng-el ectrical power to the conplenentary box TRD conpri se

the battery @mint@igaikedraarthe celitraPasitiph@er 66 WRE KPAGHR! ShikeriberCh aiumber,
wherein the conpl enentary box conprises buffer nmenory means for registering

assumed par kihegoarking doentinsaiibe fastualcpanking time.aanid bthidredatae ibayy neeguiradofor
Eg?rlpﬁz g: . sal t%edlgj\%o%[)llggt t rear?asr i}lgtfgees froth ageesr,ﬁet?scgﬁ;%% to the central

The parking.fees could also be collected by the OA, based on the same data, and
transferred accordingly to the PA.

If the allowed parking time elapses before the parking has ended, the sign
indicating legitimate parking in the complementary box display is deactivated

and a sign indicating overtime parking is activated.

In carrying out the aforesaid parking method, it may occur that the connection of
the TRD with the central computer is not effected and cannot be effected within
an acceptably short time, because of a failure in the cent;al computer or a
breakdown of coinmimicaﬁon for any reason. In this case, means are preferably
- provided in the complementary box for signaling to the driver the impossibility of
establishing communication, or it may be that such means are not provided or do
not operate, but the driver becomes aware of an excessively long delay in
establishing ‘communication with the central computer. To account for such
occurrences, in an embodiment of the invention, buffer memory means,
activatable by the driver, are provided in the complementary box for registering
the same operations that would have occurred had the nornial parking operations
been carried out. Specifically, the complementary box is programmed to register
in.the buffer memory an assumed parking authorization, an assumed allowed
parking time, and any.other assumed, pertinent data that may be requiréd. The
‘assumed ailbwed parking time and other data are determined by the parking

location’s code and by any other

AMENDED SHEET



ecording t cary o comr sod ML IR
DCevent i g furt IO ng. oper at i oner whon- sesuied packing. da

registered in the buffer nemory, and/or to SIgnaI |Ilegal parklng, unless
and until said assuned parking data have bedli verified and approved by the
central corputer. 25. Parking network according to claim 23, wherein the
TRD is a VLU and neans are provided for requesting the control center of
the VLU systemto register or to transn1 VLU the vehicle | ocation,
at the tinme'the buffer nmenory is actlvate Par ki ng appar at us,
conprising a plurality of networks accordlng to any one of clains 1 to 25.
27. Method of controlling vehicle parking and charging parking fees to
subscri bers, whilcRazking nefaeorkh doxseantzolding vehicle parking and charging parking

fees to a number of subscribers, which comprises at least one central
computer (10), and, for each subscriber a TRD (11), characterized and in
that said network comprises for each subscriber a complementary box
(12) which can be coupled to said TRD and only to it, in that said TRD
can only establish communication with said central computer if said
complementary box is coupled to said TRD, said complemenntary box
comprising:

a microcontroller or CPU (61) which controls the operations of the
box;

memory means (62) for storing numerical addresses or “nominal
numbers” of central computers and integrating codes;

means (64) for storing and transmitting to said microcontroller
identification numbers or marks, which correspond to the TRD
identification number; \

.buffer means (66) for tfansmitting‘ information to the TRD and
buffer means (67) for receiving information froﬁx the TRD; and

general bus means (60) for esfablishing the required connections

between .all the aforesaid components.

2. Parking network according to claim 1, wherein the complementary box
is provided with display means (19), Visible from outside the vehicle, for
signaling authorized parking and the expiration of the allowed parking

time,
3. Parking network according to claim 1, wherein the complementary box

is provided with timing means, which registers the allowed parking time

and measures the actual, elapsed parking time.

AMENDED SHEET



a)” providing at |east one central conputer; b) providing, for

subs_crl ber, at |east one transmi tter-responder device and a coi‘ﬂgﬁmﬂl IH“"III"IIII

box, exclu5|vel97EWM9P§U the one to:the other: and correspondln
identified, 'the conplementary box haV|ng di sJ Pay means " for Visually
indicating its-activation and the non-expiration or expiration of the

al l owed parking tine; c) once the vehicle has been parked, coupling said
TRD to said conpl enentary box, unless they were already so coupled; d)

controlling the fic rkin at i Lts. code and,any_ ot,her nece sar
parameters, if 5? kg%e?@ 3? &’f &’e?labma]r’l‘ﬂ e‘f%ﬁ%égrﬁ%%l emSRLATY PO d
nom nal nunber, élﬂfo

conpl enentary b(%( 'btrtﬁ g{(%gﬁ?tlﬂ E‘?berﬁtl%e co?rpaﬁég% b lggﬁgggmg%% ﬂr?ﬁ scanned
di al i ng the sai cingardgistgrebfrens tihodatsdel necessary paraneters;

3778/ WO 95+ -36- f) if the connection.of
t he TRDvmth t he central conputer is effected, carrying out the follow ng

Suthori zati on, e DA B R AR RL TR £ e b BB peh R b

if any, thereby 1§0ﬁ¥tivi‘&édlgwiﬁlﬁ aaks nﬁrp&@&ediﬂge and elhborating he palidation
procedure has been conpl eted, acti vatl ng in t

message.

6. Parking network according to claim 1, wherein the complementary box

is provided with means for sending a validation message.

7. Parking network according to claim 1, further comprising a number of

parking control devices, for use by parking supervisors.

8. Parking network according to claim 7, wherein each parking control
device comprises scanning means for reading the identification marks
and the display signs of the complementary boxes, and memory means for

registering the information obtained from the scanning.

9. Parking network according to claim 8, wherein coupling means are
provided in each control device for coupling this latter to a terminal or a
computer in order to transmit to the PA the contents of the control device

memory.

10. Parking network according to claim 1, wherein the complementary
box js provided with a seat for receiving and supporting the TRD and
with electrical contact means for connecting the circuits of said TRD and

said box.

11. Parking network according to claim 1, characterized in that the

complementary box further comprises:



coh'rrpl ementary box display a sign indicating legitinmte parking
par ki ng zone; 3778I,‘j\,ﬁ,g:‘govvncounti ng, by.feans..of a timger conpri gmull Ll"'%ﬂll”“l
canpl ement ary. box, thé actual parking time; @) -lf-the connection ot cthe s =
with the central conputer is not effected, ggrryi.ng out t'he following

st eps: |. storing in the conplenentary box's buffer nenory the data

ThD & si gnal i noi catThg FRara (90 oA ripids Ty Hotrebtn oF ind B BEE o icelay e

conpl ement ary bgm);li splay, a sign indicating. | egitimate parking and the

par ki ng zone and begi-nning to downcount, by neans of a tinmer conprised

in the conpl enent ar yriver psanst (@B)afaruabmmmkicating te;the display tHel signeds

t he .connection of the.TRD with the gentral canputer ;Fﬁg( been_ef f ect ed,
hereinbef:

continui ng the CBANFEBAAT GATTYIRE Qut Hhe S|RsWisgh stepg Or%laeﬁﬁé end of
t he al |l owed parki ng i deagt;l ' Wy . | ementary box display
the sign indicating p}agg??]i/nat e IB ?El‘ioggpﬁf‘nferaéﬁg (ggk’%\gﬂaaﬁi ng a sign indicating
overtine parking;” h) If the vehicle |eaves the parking space before the end
of the allowed parking tinme, signaling this fact fromthe TRD to the _
central conputer, sPOBSTNIPRIHE mRangy (63) fareconnacting to e maig power
deactivating the caonpl enentary box display. 28. Method according to claim
27, further conﬁppggﬁg, if at the end.of the allowed parking time the TRD
has not signaled that the vehicle has left the parking space, deactivating
in the conpl enentary box display the :

12. Parking network according to claim 11, wherein the components of

the complementary box comprise components chosen from the following
ones:
| microcontroller 80C51;
memory 2817A;
means for storing and transmitting to said microcontroller
identification numbers or marks 2817A; |
timer means DP8571A,;
display NSB3882;
driver means MM74C911;
- parallel/serial input/output means MM74HC595; and
~ buffer means MM74HC589;

or functionally equivalent ones.

13. Parking network —according tb claim 1, wherein the TRD is chosen

from among cellular telephones and pagers.
14. Parking network according to claim 1, wherein the TRD is a VLU.
15. Parking network according to claim 14, further comprising means for

placing the VLU in communication with at least a central computer of the

parking network.

AMENDED SHEET



3778/ WO 95+ sign indicating legitimate parking and activati
i ndi cati ng overtime parking. 29. Met hod agcording to cI al m 2;ﬁﬂmﬁm2"""|||" III‘
canpri si ng cor‘r‘r‘rﬁms(:‘%(BPH@ fromthe centfal - conputer to

subscriber's nunber, the parking |ocation, .the actual pa-'r kl ng t| me, and

other data, if any, required for the PAto 'c’61|ect the parking fees from

t he subscr. ber. 30. Method according to claim 27, further conprising

having the OA collect the parking fees and transfer the same to the PA

31. Method accorgin . C| aj Z furt sing,the fol.l.ow n
supervi sion st e;}g;l ?a}:ﬁmg) q}??gér%i ﬁ&c‘{raé“% uﬁ?erc\ﬁﬁ%r g4’of°°8§?rll§lﬁ§ ng%aarﬁ 23
wi th control de\gcglagt@rgqhgmgpgpghyqegﬁgdrtﬁgéster| ng from outside the
vehicles their identification codes; b) registering, for each such
i dentification code, the fact of Iegltlrrate or illegitimte parking and,
optionally, the_reagon of this latter gnd any other_pertinent, data,;

: 17. Parking network according to claim 12 comprising means for

signaling to the parkmg system central computer the activation of the |
VLU. |

18. Parking network according to claim 14, comprising means for sending

~ vehicle identification data from the VLU to the central computer.

- 19. Parking network according to claim 14, comprising means for sending

parking data, comprising parking location data.

20. Parking network according to claim 14, wherein the elements of the
VLU that are _required for its normal operation as part of a vehicle
location system constitute & TRD, while those elements that are part of or
associated with the VLU, but are not so required, constitute together a

complementary box.

21. Parking network according to claim 1, comprising means for feeding

electrical power to the complementary box.

22. Parking network according to claim 21, wherein the means for feeding
electrical power to the complementary box TRD comprise the battery of
the parked car. |

23. Parking network according to claim 1, wherein the complementary
box comprises buffer memory meaﬁs for registering assumed parking
data and means for activating said buffer memory means to reéister said

data or to transmit the registered data to the central computer.
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cY peri odi caIIy transmttl ng to the PA the data contai ned in th

- said supervisor' ?‘8 {rol devi ce. 32 Methed-.according to cl aﬂ“mmlmml"“””“
further conpri S|3r7'|-6i Wriati ng the conpl. errentary boxes By: sendi ng*a fressage s *
thereto fromthe control device and checkin the” box!ss. response to said

message. 33. -Method according to claim31; further conprising validating
the conpl enentary boxes by sending a vali dati ng nessage from said boxes to
the control devices. 34. Method of controlling vehicle parking and
char gi ng par ki ng, f | [

“38. 2) p%ow Rga%éf?@gfsl% Qgécgrdéifg th 'ﬁl&ﬂﬂ %‘ Sv?ﬁe}e'fﬁ the @p@emeéxtaga
vehicle |l ocati orbos:yedxﬁpnscs)rméaﬁé fer Epré@éﬁﬁiﬁg ﬁaefheﬁf paﬁkmgnbpéramioxfsl, %€Hen
stations and a VLU for, each subscri ber; c). signaling to-said central

conputer, at anysgesiedeparkipg data @qge@[glstered in the buffer memory, and/or to

signal illegal parking, unless and until said assumed parking data have

been verified and approved by the central computer.

25. Parking network according to claim 23, wherein the TRD is a VLU
and means are provided for requesting the control center of the VLU
system to register or to transmit to the VLU the vehlcle locatmn at the

time the buffer memory is activated.

26. Parking apparatus, comprising a plurality of networks according to

any one of claims 1 to 25. .

27. Method of controlling vehicle parking and charging parking fees to

subscribers, which comprises the steps of :

a) providing at least one ce_nt_ral computer;

b) providing, for each subscriber, at least one transmitter-responder
device and a complementary box, exclusively coupled the one to the other
and correspondingly identified, the complementary box having display
‘means for visually indicating its activation and the non-expiration or
éx’piration of the allowed parking time;

¢) once the vehicle has been parked;, coupling said TRD to said
complementary box, unless they were already so coupled;

d) 'gontrolling' the specific parking location, its code and any other
necessary parameters, if any, assomated with it; '

e) dialing the central computer’s nominal number, 1ntegrated with a code
stored in the memory of the complementary box, to constitute the
computer’s address, and further, dialing the said parking zone’s code and

necessary parameters;
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B uhe e o e Location be ronytored for oarking controleur il N NY R
control center a request for vehicleé focation dafa;: . &) when*safd: * s *

request for vehicle location data has been -_%g_nt-,,’sendi ng- from sai d control
center to said central conputer the requested data; f) nonitoring the

vehi cl e position, . ed _on sai'd vehi cl ocat.i data, .and determ ni

t her ef r om when ghdp%ﬁgrcé’wg%’éh?ﬁplée f@bsi”éébgg,e cen ra]gfo@BH%%Fr Fﬁiﬁfg%@d'
l'ocation at whi Ghriyifg\RRIithE SoléwimS ofeped With a Iist of parking |ocations
controlled by said central conputer, and, if said |location at which the
vehi cl e has stopped Ii sseortBngf fiolmenthe echrttal icognputer bewi the MBRDF 2 parikhgg;

h) activating a sign vjsible fromouytside the vehicle indicating legitimte |
par ki ng; i) coﬂthﬂﬂz?ﬁ@naég]ﬁaﬂ%%?‘f iﬂ?@ﬁ%nawrél,me, and; gnyypther Rertineng|

begins to change it cagt ' ' ing; k)
comuni cating from ﬁ]aletg’cghn&grh%%% %g#ﬁlt@ %n%g&giegkq’%:g%g ég&z‘faﬁégui red for the
PA to col l'ect the pdLkifhe paskingOprddaduss Mesr bést com@ldtedsiaktivabidig in the
subscri ber's nunber, the parking |ocation, and the actual parking tine.

35. Integrated vehi chmplemantary byx displand signkndigatimglegitimatie parking and

conpri ses: a-_.the c onents of a vehicle |ocation system including -
at least a control ééﬁ@@g@?ﬂ%er of fixed stations and a VLU for each
subscri ber; and ITI. downcounting, by means of a timer comprised in the

complementary box, the actual parking time;
g) If the connection of the TRD with the central computer is not effected,
carrying out the following steps: o |
L. storing in the complementary box’s biiff'er memory the data dialed
by the TRD, placing the TRD in a waiting list and sending to the
TRD a signal indiciating that this has been done;
II. activating, in the complementary box display, a sign indicating
legitimate parking and the parking zone and beginning to
downcount, by means of a timer comprised in the complementary
box, the actual parking time; |
IT1. when the connection of the TRD with the central computer
has been effeéted, continuing the countdown of the actual parking
time and, at the end of the allowed parking time, deactivating in the
complerhentary box display the sign indicating legitimate parking
- and activating a sign indicating overtime parking;
h) If the vehicle leaves the parking Space before the end of the allowed
parking time, signaling this fact from the TRD to the central computer,
stopping the downcounting of the parking time and deactivating the

complementary box display.

28. Method according to claim 27, further compris-in_g, if at the end of the
allowed parking time the TRD has not signaled that the vehicle has left

the parking space, deactivating in the complementary box display the

4
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- 39- b - the conponents of a parking network, conprising

central conputer, and, for each subscei-ber . in conbi nat i on wthﬁmmmllm”mlulll
nmgans for permt-"ﬂsﬁy()@étfd VLU to comfitat e wit'h'*sai d. central conputer. #
36. Integrated vehicle |location syst etn and pat’ Ki. ng net work -according to
claim35, further conprising means for exchdfging infornation-between the
vehi cle | ocation systemcontrol center and the parking network central
conput er . 37. sign e@d@&%&hg/ degitimate cparkings uatle activdtingr lai migmeindicating
according to claimg36, wh ein the neans for exchanging information between
the vehicle Iocé’f’fa %'ontrol center and the parking network central
conputer conprise rreans in said conputer for requesting |ocation data from
said control center and neans in said control center for sending |ocation
data to said ce9 dVletigod viceording 36 cldihe A7t Rgthahichpriaat dommitiéfmand

parking network according to claim35, further conprising:
om the central computer to the PA the subscriber’s number, the parking

locatmn, the actual parking time, and other data, if any, required for the

PA to collect the parking fees from the subscriber.

30. Method accofding to claim 27, further comprising having the OA
collect the parking fees and transfer the same to the PA.

31. Method according to claim .27 , further comprising the following
supervision steps: |
a) providing the supervisors of parking locations with control
devices and for scanning and registering from outside the vehicles their
identification codes; | ' _ '
b) registering, for each such identification code, the fact of legitimate
or illegitimate parking and, optionally, the reason of this latter and any
" other pertinent data; _ o
| ¢) periodically transmitting to the PA the data contained in the

memory of said supervisor’s control device.

32. Method according to claim 31, further comprising validating the
complementary boxes by sending a message thereto from the control

device and checking the box’s response to said message.

33. -Method according to claim 31; further comprising validating the
complementary boxes by sending a validating message from said boxes to

- the control devices.

34. Method of controlling vehicle parking and charging parking fees to

subscribers, which comprises the steps of :
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di“spl ay neans associated with the VLU, visible fromoutside th ﬂr l
fér signaling alﬁk% ed parking and the explnram..on of the all ﬂm mn ﬂl' MI“I"I
tiome, and any ot r’tl nent i nforndtion; o tiepi, g heahs,  whitch® neasdres *
the actual, el apsed parking tine; contrcal-’ nmeans ‘for .carryi: ng out the

par ki ng supervi si on steps. 39. Parking network accord| nto claiml,

wherein the conpl eme tar d the TRD,ar.e cou ed by connecti ng the| r
electrical circuits.? ﬁuﬁ Pﬁqﬁﬁsm“v&ﬁ% %gc‘i%? ®Tio claim 1, wherein the

Z(I\)/rErRI::)Ege g}_laE rEyI' box ang ﬁrB%dIBE PhEnieRMREHoR sy5@dh 8ddRPrising a control center a
number of ﬁxed stations and a VLU for each subscriber;

c) signaling to said central_computer, at any desired time, a request
‘that the vehicle location be monitored for parking control purposes;

d) when said signal is sent, sending from said central computer to
said control center a request for véhicle location data;

e) when said request for vehicle location data has been sent, sending
from said control cenfer to said central computer the requested data;

f) monitoring the vehicle position, based on said vehicle locafion
data, and determining therefrom when and where the ‘vehicle has
stopped; o

g) comparing-the location at which the vehicle has stopped with a
list of parking locations controlled by said central computer, and, if said
location at which the v'ehicle has stopped is one of them, registering the
beginning of a parking; '

h) activating a sign visible from outside the vehicle indicating
legitimate parking;

1) counting the actual parking time;

j) when the vehicle begins to change its location, registering the end
of the parking; . _

k) communicating from the central computer to the PA the data
required for the PA to collect the parking fees from the subscriber,
comprising the subscriber’s number, the parking location, and the actual

parking time.

35. Integrated vehicle location system and parking network, which
_compnses '

a - the components of a vehicle location system, including at 1east a
control center, a number of fixed stations and a VLU for each subscriber;

and
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b - the components of a parking network, comprising at least one

- central computer, and, for each subscriber, in combination with said

VLU, means for permitting said VLU to communicate with said central

computer.

36. Integrated vehicle location systeni and parking network according to
claim 35, further comprising means for exchanging information between
the vehicle location system control center and the parking network
central computer.

37. Integrated vehicle location system and parking network according to
claim 36, wherein the means for exchahging information between the
vehicle location system control center. and the parking network central
computer comprise means in said computer for requesting location data
from said -control center and means in said control center for sending

location data to said central computer.

- 38. Integrated vehicle location system and parking network according to

claim 35, further comprising: _
display means associated with the VLU, visible from outside the
vehicle, for signaling authorized parking and the expiration of the
allowed parking time, and any other peri:inent information; |
timing means, which measures the actual, elapsed parking time;
control means for carrying out the parking supervision steps.
39. Parking network accordin to claim 1, wherein the complementary box

and the TRD are coupled by connecting their electrical circuits.

40. Parking network accordin to claim 1, wherein the complementary box

and the TRD are coupled by radiation.
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