-~ A DEVI'CE AND METHOD FOR MONI TORI NG AND ALERTI NG ABNORMAL SI TUATI ONS AT A
CAR PARK LANE CONTROL PO NT FI ELD OF THE | NVENTI ON This invention rel ates
to a nonitoring and alert device for a car park |lane control point, and to
a method of nonitoring for abnormal situations at a car park control point
and issuing an alert. BACKGROUND OF THE | NVENTI ON The di scussion of the
background art, any reference to a docunent and any reference to
information that is known, which is contained in this specification, is
provi ded only for the purpose of facilitating an understandi ng of the
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know edge as at SHEUATIQNS AT ALARFARIRE CQNEROR RAINT| ation to which
this specification was filed. To inplenment an autonmated car park control
system it is necessary to install equipnment at entry and exit |ane control
points. Normally, the equi pnment at a car park |ane control point includes
at | eddELR GE¢tT INVENTKEMW cl e detection, a terminal station for vehicle
identification (ID), access control and/or paynment control, and a barrier
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of renssumggnperki ng | ots available in the car park and/or the car park
full information. The need to nonitor for abnormal situations, including
abnormal operation of car park equi pnent, at a car park control point
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screen_of the nmanagenent conputer. wever, fhis kind of. i toring and
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at entry and exit lane control points. Normally, the equipment at a car park lane control
point includes at least a sensor for vehicle detection, a terminal station for vehicle
identification (ID), access control and/or payment control, and a barrier mechanism for
executing the access control. An example of such equipment is shown in Figure 2. A
display panel may be used to show motorists the number of remaining parking lots
available in the car park and/or the car park full information.

The need to monitor for abnormal situations, including abnormal operation of car park
equipment, at a car park control point arises for various reasons. For example: a) power
failure or any equipment failure may cause inconvenience to motorists, a traffic jam or
loss of parking fee revenue; b) unauthorized manual opening of the barrier may resuit in
a reduction of the parking fee revenue collected. Furthermore, providing a real time alert
upon the occurrence of abnormal situations at a car park lane control point is important
to reduce the problem recovery time (i.e. potential downtime) as well as to minimize the
possible revenue loss.

Some existing automated parking control systems may have some provision for
monitoring certain equipment errors, such that if an equipment failure is detected, an
alert message may be displayed on the screen of the management computer. However,
this kind of monitoring and alerting of existing systems has the following limitations:
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a). appropriate action cannot be taken if an alert message is received at
t he managenent conputer when there is nobody at the conputer; b) existing
par ki ng control systems can nonitor only certain equi pment problenms and
cannot nonitor abnormal operation situations such as a vehicle being
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SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention there is provided a monitoring
and alerting device for a car park lane control point comprising

at least one equipment interface to receive monitoring information from equipment at
the car park lane control point,

a microprocessor to receive data pertaining to the monitoring information from the
equipment interface and to determine if an abnormal situation has occurred, at the car
park lane control point, based on the data pertaining to the monitoring information,

data communications means to receive an alert signal from the microprocessor if the
microprocessor determines that an abnormal situation has occurred and then to issue
an alert message, and

an antenna coupled to the data communications means to transmit the alert message to
one or more predefined mobile telephones via a mobile telephone network to thereby
provide an alert that an abnormal situation has occurred at the car park lane control
point.

Preferably, the microprocessor is arranged to determine the nature of the abnormal
situation that has occurred such that the alert signal and the alert message indicate the
nature of the abnormal condition.



an. antenna coupl ed to the data communications neans to transnt the alert
nmessage to one or nore predefined nobile tel ephones via a nobile tel ephone
network to thereby provide an alert that an abnormal situation has occurred
at the car park lane control point. Preferably, the m croprocessor is
arranged to determ ne the nature of the abnormal situation that has
occurred such that the alert signal and the alert nessage indicate the
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Preferably, the equipment interface comprises a serial communications interface circuit
or a local area network interface circuit to receive data regarding the number of
remaining parking lots available in the car park from equipment at the car park control
point.

Preferably, the power supply unit comprises an uninterruptible power supply or a solar
power system.

Preferably, the device comprises a wireless data communications circuit to transmit
information to and receive information from a host computer for reporting, analysis
and/or configuration purposes.

Preferably, the antenna is arranged to also transmit the alert message to a host
computer.

Preferably, the device further comprises a clock to measure time periods, relating to the
data pertaining to the monitoring information received from the equipment interface,
before an abnormal situation is determined to have occurred.

Preferably, the clock is provided as a hardware real time clock and the clock is arranged
to also provide the event time at which the abnormal situation occurred.

Preferably, the clock is provided as a software timer clock and the event time at which
the abnormal situation occurred is the time at which the alert message was received by



Preferably, the device conprises a wireless data conmunications circuit to
transmt information to and receive information froma host conputer for
reporting, analysis and/or configuration purposes. Preferably, the antenna
is arranged to also transmt the alert nmessage to a host computer.
Preferably, the device further conprises a clock to nmeasure tine periods,
relating to the data pertaining to the nonitoring information received
fromthe eﬂglpnent in an_ abn
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noni t of "R abnor rral situations at a car park |ane control poi nt and
issuing an alert conprising

receiving monitoring information from equipment at the car park lane control point,

determining if an abnormal situation has occurred, at the car park lane control point,
based on at least some of the monitoring information,

issuing an alert message following the determination that an abnormal situation has
occurred at the car park control point, and

transmitting the alert message to one or more predefined mobile telephones via a
mobile telephone network to thereby provide an alert that an abnormal situation has
occurred at the car park lane control point.

Preferably, determining if an abnormal situation has occurred, at the car park lane
control point, based on at least some of the monitoring information further comprises
determining the nature of the abnormal situation and issuing an alert message following
the determination that an abnormal situation has occurred at the car park control point
further comprises indicating the nature of the abnormal situation in the alert message.

Preferably, the method further comprises retrieving the numbers of the one or more
predefined mobile telephones from a memory.

Preferably, the method further comprises providing a power supply to supply power in
the event of a failure of the main power supply.

Preferably, the method further comprises receiving equipment status signals from the
equipment at the car park lane control point. :



"recéiving nonitoring information from equi pment at the car park | ane
control point, determning if an abnormal situation has occurred, at the
car park lane control point, based on at |east sonme of the nonitoring
information, issuing an alert nessage followi ng the determ nation that an
abnornmal situation has occurred at the car park control point, and
transmtting the alert nessage to one or nore predefined nobile tel ephones
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full. gr eﬁer abl y, the nethod further conprises receiving data regarding the
nunber of remaining parking lots available in the car park from equi prent
at t hePeeferably khe omthod fyrdhiertcomprises measuring time periods, relating to at least

some of the monitoring information received from the equipment interface, before
determining that an abnormal situation has occurred.

The method may further comprise providing the event time, at which the abnormal
situation occurred, using a hardware real time clock.

Alternatively, the method may further comprise providing the event time, at which the
abnormal situation occurred, as the time at which the alert message was received by
the one or more predefined mobile telephones, or alternatively, as the time at which the
alert message was sent to the one or more predefined mobile telephones.

Preferably, in the method herein before described, the abnormal situation is one or
more of the following: barrier arm does not close (i.e. barrier arm remains raised or
retracted) for longer than a predefined time period; a vehicle is stationary at a car park
entry control point for longer than a predefined time period when the car park is not full;
a vehicle is stationary at a car park exit control point for longer than a predefined time
period; the counter for the number of remaining parking lots available hangs; the barrier
has been opened manually; and, failure of a main power supply source.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described, by way of example only, with reference to
the accompanying drawings, in which: v



" Preferably, the nethod further conprises transmitting information to and
receiving information froma host conputer for reporting and/or
configuration purposes. Preferably, the nmethod further conprises
transmtting the alert nmessage to a host conputer. Preferably, the nmethod
further conprises neasuring tine periods, relating to at |east sone of the
nmonitoring information received fromthe equi pnment interface, before
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acconpailyiopebcdseor 3)@sdath Botiubicatiofs giet 4 ahd af apedreres.i ¢ di agram of an
enbodi nent of the nonitoring and alerting device in accordance with one

aspect Tat dduipriemsiariface\2rddefds monitoring information from the equipment at the
car park lane control point. For example, the monitoring information may relate to the
status of one or more of the following: barrier manual control switch status; barrier
status; vehicle detector output; number of remaining parking lots available; and, car
park full.

The microprocessor 3 receives data pertaining to the monitoring information from the
equipment interface 2. The microprocessor 3 performs the required algorithms to
determine if an abnormal situation has occurred, at the car park lane control point,
based on the data it receives from the equipment interface 2. The data pertaining to the
monitoring information that the microprocessor 3 receives from the equipment interface
2 may be all of the monitoring information that the equipment interface 2 receives from
the equipment at the car park control point, or alternatively, only the actual data that the
microprocessor 3 requires to determine if an abnormal situation has occurred at the car
park lane control point. For example, abnormal situations may include one or more of
the following: barrier arm does not close (i.e. barrier arm remains raised or retracted) for
longer than a predefined time period; a vehicle is stationary at a car park entry control
point for longer than a predefined time period when the car park is not full (signifying
that the vehicle may be immobile, e.g. stalled, stuck, etc); a vehicle is stationary at a car
park exit control point for longer than a predefined time period (signifying that the
vehicle may be immobile, e.g. stalled, stuck, with unpaid parking fee, etc); the counter
for the number of remaining parking lots available hangs (i.e. the counter for the number
of remaining parking lots available remains unchanged for a predefined time period
even though there are vehicle movements into and/or out of the car park during that
time period); the barrier has been opened manually, e.g. by a manual control switch;
and, failure of a main power supply source.



" Figure 2 i's an illustration of an exanple of the equi pnent setup that may
be provided at a typical car park |ane control point; and Figure 3 is an
illustration of an enbodi nent of the application of the device in
accordance with the present invention to a car park entry | ane control
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i ndi cate the nature of the abnormal situation that has occurred at the car
park | ane control point. In this way, when the alert nessage is received by
the predefined nobile tel ephones, the alert provided indicates that an
abnormal situation has occurred at the car park | ane control point and al so
the nature of the abnornal situation



The ‘device 1 further conprises a menory 6, which is linked with the

m croprocessor 3. The nenory 6 is used to store the device paraneters, the
al ert nmessages that are issued by the data conmunications circuit 4 and
transmtted by the antenna 5, the nunbers of the predefined nobile

t el ephones and the input and processed data received and processed by the
m croprocessor 3. The device 1 further conprises a power supply unit 7 to
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along with informati on about the nature of the abnormal situation, may be
sent to and received by the host conputer for recording, analysis and
reporting purposes. Figure 3 illustrates an enbodi ment of the application
of the device 1 at car park |lane control points, nanely, a car park entry
| ane control point and a car park exist |ane control point. The car park
equi prent is normal |y provided at car parks where nmptorists nust pay to
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~ The clains defining the invention are as follows: 1. A nonitoring and
alerting device for a car park |ane control point conprising at |east one
equi pnent interface to receive nonitoring information from equipnment at the
car park lane control point, a mcroprocessor to receive data pertaining to
the nonitoring information fromthe equi pnent interface and to determne if
an abnormal situation has occurred, at the car park |ane control point,

based qn the d taining to t itoring inf ti data, ..
communi BRIPHE ShisneamPLugiRyans el pe Sojhred itk rstohiar BsPYaia o i
t he ni f Bsrdrvicasbdegends rpore the infarmaton b isavaiible) i therdaviee ddum thal and
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comMMUNkE@ioRAs hal®BBEN bRVJBNSMESCribEEhélehi.t mMessage to one or nore
predefined nobile tel ephones via a nobile tel ephone network to thereby
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nicropgg%@gég$8%gﬁgpfgﬁégga¥8F@§ﬁ§§%$ﬁgﬂgﬂgg%ature of the abnor mal

situation that has occurred such that the alert signal and the alert
message indicate the nature of the abnormal condition. 3 A device according
to claiml or 2, further conprising a nenory to store data required for
operation of the device. 4 A device according to claim3, wherein the data
required for operation of the device includes one or nore alert messages
and the nunbers of the one or nore predefined nobile tel ephones. 5. A

devi ce according to any one of the preceding clains, further conprising a
power supply unit to provide power for the device in the event of a failure
of a main power supply source.
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6. A device according to any one of the preceding clains, wherein the

equi pnent interface conprises at |least one digital input circuit to receive
equi pnent status signals fromthe equi pment at the car park | ane control
point. 7. A device according to claim®6, wherein the equi pnent status
signals relate to the status of one or nore of the follow ng: barrier

manual control switch status; barrier status; vehicle detector output;
nunber Cﬂém{ emai ni ng parking lots available; and, car park full. 8. A device

according % any one of the preceding clains, wherein the equi pnent

arca. natusrie Reanna s Bp Rl AEB AR Gat A regar di ng Che number of "
L A g R o T

wherein the power supply unit conprises an _uninterruptible power supply or
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14. A deviissieamcaledinmgssbgecdral m 12, wherein the clock is provided as a
software tinmer clock and the event tine at which the abnormal situation
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network to thereby provide an alert that an abnormal situation has occurred at the
car park lane control point.

2. A device according to claim 1, wherein the microprocessor is arranged to determine
the nature of the abnormal situation that has occurred such that the alert signal and
the alert message indicate the nature of the abnormal condition.

3. A device according to claim 1 or 2, further comprising a memory to store data
required for operation of the device.

4. A device according to claim 3, wherein the data required for operation of the device
includes one or more alert messages and the numbers of the one or more
predefined mobile telephones. '

5. A device according to any one of the preceding claims, further comprising a power
supply unit to provide power for the device in the event of a failure of a main power
supply source.

6. A device according to any one of the preceding claims, wherein the equipment
interface comprises at least one digital input circuit to receive equipment status
signals from the equipment at the car park lane control point.
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~ 15.'A device according to any one of the preceding clains, wherein the
abnormal situation is one or nore of the follow ng: barrier arm does not
close (i.e. barrier armremains raised or retracted) for |onger than a
predefined time period; a vehicle is stationary at a car park entry control
point for longer than a predefined tinme period when the car park is not
full; a vehicle is stationary at a car park exit control point for Ionger

than a_predefined ti er | od; e counter for the
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conpri si Nehrk afei ving nonitoring information from equi prent at the car park
| ane control point, determining if an abnormal situation has occurred, at
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situation has occurred at the car park lane control point. 17. A nmethod
accor dinA tdevickaacnotding ibeanyi onelef edlaiimsi ﬁgoi& aherzim drerplower taugplyonnihas

occur r ed,comiprisBs atahimairtiptlbdgowedupply B4 Bdlar paredsy@terat | east sone of the
nonitoring information further conprises determning the nature of the
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situation i n the

further rlses I
al'er t e dSAGROMREeT T SERHHRS A0CHRh S A BHAHER PFPOBPS. fur t her  conpr i 51 ng
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conpri si rRjrangeditelplsg teansmit the alert message to a host computer.
12. A device according to any one of the preceding claims, further comprising a clock to
measure time periods relating to the data pertaining to the monitoring information

received from the equipment interface before an abnormal situation is determined to
have occurred.

13. A device according to claim 12, wherein the clock is provided as a hardware real
time clock and the clock is arranged to also provide the event time at which the
abnormal situation occurred.

14. A device according to claim 12, wherein the clock is provided as a software timer
clock and the event time at which the abnormal situation occurred is the time at
which the alert message was received by the one or more predefined mobile
telephones, or alternatively, the time at which the alert message was sent to the one
or more predefined mobile telephones.

15.A device according to any one of the preceding claims, wherein the abnormal
situation is one or more of the following: barrier arm does not close (i.e. barrier arm
remains raised or retracted) for longer than a predefined time period; a vehicle is
stationary at a car park entry control point for longer than a predefined time period
when the car park is not full; a vehicle is stationary at a car park exit control point for
longer than a predefined time period; the counter for the number of remaining
parking lots available hangs; the barrier has been opened manually; and, failure of a
main power supply source.
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~ power supply to supply power in the event of a failure of the main power
supply. 20. A nethod according to any one of clainms 16 to 19, further
conprising receiving equi pnment status signals fromthe equi pnent at the car
park | ane control point. 21. A nethod according to any one of clainms 16 to
20, wherein the equi pnment status signals relate to the status of one or
nore of the follow ng: barrier manual control switch status; barrier

status; .vehi ¢l e detector out put; n er.of remainin arking |ot.s

vai | ailpe Meiagd GEmORlng i Pbhesta{ SiERiS S BRtPRd 185 RGBT ond ai s
16 to 21,is§Uing ArplesigraprRrising recei vi ng data regardi ng the number of

remai ning parking lots available in the car park from equi prent at the car
par k cont'eegivipginmnitopeg mfewiaiien fepse sedipment at thaygapparkdpne cantie! poonti o 22,
further conprising transmtting information to and receiving informtion
from a hoieteraumpatlean alrormapsituating hasdcskredratitae car Pk 1pe pesisal pointa. A

met hod admsedionat leashbymené thef mohitaring idBrinati@d, further conprising
transmtting the alert nessage to a host conputer. 25. A nmethod according to
any one afsuihgpamaletbmiessatse followinhethe detgymirsdtiog thatesu abmgrnal situption baks,

rel ating dceubd hemetcad PaB Q&ntloNSoifPRKEOr i ng information received fromthe
equi pnent interface, before determ ning that an abnormal situation has

ggcu: |r gid-tra%%ﬁtiﬁﬁttﬁ@gleﬁpﬁfé%ﬁﬁﬁt& BnélldY nYbke. &Ed«?ﬁri%jd”ﬁlo%@e QQeBI?oné‘s%ib"@r
occar  od Holdlelelhfie By RibnettFarcllastil Sa' i AP A8 Rral Sl 08 any
one of clogrHged at thg ops park Jape ePntERIBMtsi ng provi ding the event tine, at
whi ch the abnornpal situation occurred, as the tine at which the alert
nmessagé/ via§'athebAGIding tordRigNh &0 oWhers e dBleEREINh E @Nnaliar@dl SiteRithnBas or
al t er nat iogeliyed,zat thehear park lae adntrohpeiht baked pn @k esatigomea of skenmondotitg one
or nore prfeeRaticretirtepcbpticdLABeRAMIng the nature of the abnormal situation and
issuing an alert message following the determination that an abnormal situation has
occurred at the car park control point further comprises indicating the nature of the
abnormal situation in the alert message.

18. A method according to claim 16 or 17, further comprising retrieving the numbers of
the one or more predefined mobile telephones from a memory.

19.A method according to any one of claims 16 to 18, further comprising providing a
power supply to supply power in the event of a failure of the main power supply.

20.A method according to any one of claims 16 to 19, further comprising receiving
equipment status signals from the equipment at the car park lane control point.

21.A method according to any one of claims 16 to 20, wherein the equipment status
signals relate to the status of one or more of the following: barrier manual control
switch status; barrier status; vehicle detector output; number of remaining parking
lots available; and, car park full.

22.A method according to any one of claims 16 to 21, further comprising receiving data
regarding the number of remaining parking lots available in the car park from
equipment at the car park control point.

23.A method according to any one of claims 16 to 22, further comprising transmitting
information to and receiving information from a host computer for reporting and/or
configuration purposes.
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"~ 28. A nethod according to any one of clains 13 to 21, wherein the abnornal
situation is one or nore of the follow ng: barrier arm does not close (i.e.
barrier armremains raised or retracted) for |longer than a predefined tine
period; a vehicle is stationary at a car park entry control point for

| onger than a predefined tinme period when the car park is not full; a
vehicle is stationary at a car park exit control point for longer than a

predefine perl t he count r for r of remainin Ki ng
o s o atBon 30 o o Bt Re T Rt bABIo b O ShRBRTR KAASTYING ure of
a mai n poWerlestipebsagedarackost computer.

25.A method according to any one of claims 16 to 24, further comprising measuring

time periods, relating to at least some of the monitoring information received from
the equipment interface, before determining that an abnormal situation has occurred.

26. A method according to any one of claims 16 to 25, further comprising providing the
event time, at which the abnormal situation occurred, using a hardware real time
clock.

27.A method according to any one of claims 16 to 25, further comprising providing the
event time, at which the abnormal situation occurred, as the time at which the alert
message was received by the one or more predefined mobile telephones, or
alternatively, as the time at which the alert message was sent to the one or more
predefined mobile telephones.

28. A method according to any one of claims 13 to 21, wherein the abnormal situation is
one or more of the following: barrier arm does not close (i.e. barrier arm remains
raised or retracted) for longer than a predefined time period; a vehicle is stationary at
a car park entry control point for longer than a predefined time period when the car
park is not full; a vehicle is stationary at a car park exit control point for longer than a
predefined time period; the counter for the number of remaining parking lots
available hangs; the barrier has been opened manually; and, failure of a main power
supply source.
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