1 ON BOARD VEHI CLE DEVI CE CONTROL SYSTEM AND METHOD
FI ELD OF | NVENTI ON The present invention relates
broadly to a system and nethod for on-board
controlling one or nore devices installed in a
vehi cl e. BACKGROUND In the context of renotely
controlling devices in a vehicle, existing solutions
typically conprise utilising a central processing unit
(CPU) together with a G obal Systemfor Mbile
Comuni cation (GSM communi gati on nodul e. A conmand
signal may be sent via Short Message Service (SMS) or
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comruni cation nodule. Mdst of the existing solutions
are limted only to applications related to car alarm
systens linked to call centers. A car alarmsystem
linked to a call center is typically a system which
alerts the call center via the GSM comruni cation
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the existing solutions are limited only to applications related to car alarm systems
linked to call centers. A car alarm system linked to a call center is typically a system
which alerts the call center via the GSM communication module if an intrusion
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Some problems may arise with the usage of a CPU for controlling devices.
One problem posed may be the typically high power consumption of the CPU.
Another problem may be the operating conditions of the CPU being typically limited,
e.g. the CPU may be damaged at relatively high operating temperatures.

Yet another problem when utilising the CPU to control a plurality of devices
may be high costs being incurred due to additional circuifry that are typically

required when adding devices to be conirolled.



the m crocontroller; one or nore sensors installed in
the vehicle and coupled to the mcrocontroller;
wherein the mcrocontroller controls the one or nore
devi ces based on signals received fromthe wrel ess
comuni cati on nodul e, the sensors, or both; and
wherein the mcrocontroller initiates a comruni cation
to an external comunication device via the
comuni cation nodul e based on signals received from
the sensors. The devices may conprise a first action
devi ce; the sensors may conprise an al cohol |evel
sensor; and the mcrocontroller may control the first
' device based on signals received fromthe
al cohol level tester and the mcrocontroller may
initiate a comunication to the external communication
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external communi cation device via the conmunicati on

nodul e based on the signals received fromthe human
i nplibe diayices. may further comprise an alerting device and a second action

device; the sensors may comprise a human input device; and the microcontroller
may instruct a driver reaction test by activating the alerting device based on signals
received from the alcohol level tester and the microcontroller may control the second

action device based on signals received from the human input device.

The alerting device may comprise an optical device, a sound device, or both,
and the action device may comprise a water spray device, the human input device
may comprise a button, and the first action device may comprise an engine

immobilizer.

The devices may comprise an alerting device and a first action device; the

sensors may comprise a human input device; and the microcontroller may instruct a



The devices may further conprise a second action
device; and the mcrocontroller may control the
second action device based on the signals received
fromthe human input device. The human input device
may conprise a button, the second action device my
“conprise an air freshener, a humdifier, or both, the
alerting device nay conprise an optical device, a
sound device, or both, and the first action device nmay
conprise an engine immobilizpgr. The devices may
conprise an alerting device; the sensors may conprise
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based on signhals received from the driving characteristic sensor and the
microcontroller may initiate a communication to the external communication device
via the communication module based on the signhals received from the driving

characteristic sensor.

The alerting device may comprise an optical device, a sound device, or both,
and the driving characteristic sensor may comprise a speed sensor, a seatbelt

sensor, or both.

The devices may comprise an action device; the sensors may comprise a
carbon monoxide sensor; and the microcontroller may control the action device
based on signals received from the carbon monoxide sensor and the microcontrolier
may initiate a communication to the external communication device via the
communication module based on the signals received from the carbon monoxide

sensor.



ext er nal connunicatioh devi ce via the comuni cati on
nodul e based.on the signals received fromthe voltage
nonitor. The action device may conprise one or nore of
a group consisting of a starter of the vehicle
engi ne, a gear control device, and a break contro
devi ce. The devices may conprise an alerting device;
the sensors nmay conprise a tilt sensor and a
engi ne-of f sensor; and the mcrocontroller may contro
the alerting device based on signals received from
the tilt sensor and the engine-off sensor and the
m crocontroller may initiate a conmunication to the
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The devices may comprise an engine starter device; the sensors may
comprise a handbrake detector and a gear shift detector; and the microcontroller
may control the engine starter device based on signals received from the
communication module, the handbrake detector and the gear shift detector, and the
-microcontroller may initiate a communication to the external communication device
via the communication module based on the signals received from the handbrake

detector and the gear shift detector.

The sensors may further comprise a temperature sensor; and the
microcontroller may control the engine starter device based on signals received from
the communication module, the handbrake detector, the gear shift detector and the

temperature sensor, and the microcontroller may initiate a communication to the



nodul e and the microcontroller may initiate a
communi cation to the external comunication device
via the communi cati on nodul e based on the signals
received fromthe panic button. The devi ces may
conprise an engine imobilizer unit coupled to the
engine of the vehicle; the sensors may conprise a
vi bration sensor; and the microcontroller may contro
the engine i mobilizer unit based on signals received
fromthe vibration sensor and the mcrocontroller may
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In accordance with a second aspect of the present invention, there is
provided a method of on-board controlling one or more devices installed in a vehicle,
the method comprising, controlling the one or more devices based on signals
received from a wireless communication module, sensors installed in the vehicle, or
both utilising a microcontroller; and initiating a communication to an external

communication device via the communication module based on signals received

from the sensors utilising a microcontroller.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be better understood and readily apparent
to one of ordinary skill in the art from the following written description, by way of

example only, and in conjunction with the drawings, in which:



panel in a vehicle in an exanpl e enbodi ment. Figure 4

is a flowhart illustrating the process of a Drink
Driving Control function in an exanpl e enbodi nent.
Figure 5is a flowhart illustrating the process of a

series of reaction tests in an exanple enbodi nent.

Figure 6 is a schematic side view of devices coupled

to a MCU mai nboard for a Drowsy Driving Control

function in an exanple enbodinment. Figure 7 is a

flowchart illustrating the g ocess of a Drowsy Driving

Control function in an exanple enbodi nent. Figure 8
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devi ces coupled to a MCU nai nboard for a Location

Rem nder Control function in an exanpl e enbodi nent.
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in an exanple enbodinent. Figure 16 is a flowhart
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an example embodiment.

Figure 6 is a schematic side view of devices coupled to a MCU mainboard for

a Drowsy Driving Control function in an example embodiment.

Figure 7 is a flowchart illustrating the process of a Drowsy Driving Control
function in an example embodiment.

Figure 8 is a schematic side view of devices coupled to a MCU mainboard for

a Teenage Driver Behavior Control function in an example embodiment.

Figure 9 is a flowchart illustrating the process of a Teenage Driver Behavior

Control function in an example embodiment.

Figure 10 is a schematic side view of devices coupled to a MCU mainboard

for a Carbon Monoxide Detection Control function in an example embodiment.



Control function in an exanpl e enbodi ment. Figure 17

is a schematic diagramillustrating a d obal
Positioning System (GPS) rem nder panel in an exanple
enbodi nent. Figure 18 is a flowhart illustrating the

process of editing or categorising GPS data for a
Locati on Rem nder Control function in an exanple
enbodi ment. Figure 19 is a schematic side view of
devi ces coupled to a MCU nai nboard for a Tire
Pressure and Anti-Tow Monitgring Control function in
an exanple enbodinent. Figure 20 is a flowchart
iIlustrating the process of a Tire Pressure and Anti -
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I'S provi th reference to Figure 1(a), the system
utilises a

Figure 16 is a flowchart illustrating the process of a Location Reminder

Contro! function in an example embodiment.

Figure 17 is a schematic diagram illustrating a Global Positioning System

(GPS) reminder panel in an example embodiment.

Figure 18 is a flowchart illustrating the process of editing or categorising GPS

data for a Location Reminder Control function in an example embodiment.

Figure 19 is a schematic side view of devices coupled to a MCU mainboard
for a Tire Pressure and Anti-Tow Monitoring Control function in an example

embodiment.

Figure 20 is a flowchart illustrating the process of a Tire Pressure and Anti-

Tow Monitoring Control function in an example embodiment.



m crocontroller unit (MCU) mai nboard 102. The MCU
mai nboard 102 is coupled to a single-chip MCU 104, to
a GSM communi cation nodul e 106, to relay switches e.g.
108, 110 and to Input/CQutput (I/O ports e.g. 112,
114. Wth reference to Figure 1 (b), the GSM
comruni cati on nodul e 106 conprises a subscri ber
identity nodule (SIM card holder 116. 9 1In the
exanpl e enbodi nent, the MCU mai nboard 102 is
programmed to carry out contgol of devices of the
vehi cl e. The MCU nai nboard 102 receives feedback of
i nformati on from sensors distributed about the
vehi u?(?( 21he acs%ﬂgﬁw%'tic UaedGu FHRL Joﬁé%ﬂ"th@l\nc mainboard
feedback of Intormation fromsensors are achieved by
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e.g. 112, 114. The relay switches e.g. 108, 110 are
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DETAILED DESCRIPTION

In an example embodiment, an on-board system for remoftely controlling
devices in a vehicle is provided. With reference to Figure 1(a), the system utilises a
microcontroller unit (MCU) mainboard 102. The MCU mainboard 102 is coupled to a
single-chip MCU 104, to a GSM communication module 1086, to relay switches e.g.
108, 110 and to Input/Output (I/O) ports e.g. 112, 114. With reference fo Figure 1 (b),
the GSM communication module 106 comprises a subscriber identity module (SIM)
card holder 116,




calling device of the renote user so as to activate

di fferent devices or sensors. The SMS system all ows
the renpte user to activate different devices or
sensors of the vehicle based on keywords that are
sent in the SM5 nessages fromthe renote user
Pre-recorded voi ce nessages can al so be played back to
the renote user by the GSM conmuni cati on nodul e 106.
In the exanpl e enbodi nent, the SMS system is used
mai nl y because it consunes rgel atively | ower power and
al so because SM5 nessages can be put on-hold if a GSM
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and a Temporary Parking Control.

In the example embodiment, communication using the GSM communication
module 106 is carried out by both a voice guidance system and a SMS system. The
voice guidance system guides the remote user to press different buttons on the
calling device of the remote user so as to activate different devices or sensors. The
SMS system allows the remote user to activate different devices or sensors of the
vehicle based on keywords that are sent in the SMS messages from the remote
user. Pre-recorded voice messages can also be played back to the remote user by
the GSM communication module 106. In the example embodiment, the SMS system
is used mainly because it consumes relatively lower power and also because SMS

messages can be put on-hold if a GSM network connection is too weak to make



the 1/0 ports 107 provide S|nple readi ly avail abl e
interfaces to the conponents such as relay swtches
108, 110. This decreases the circuit design conplexity
and may even enable a plug-and-play design for
addi ti onal conponents for upgrading functionality.
Furt hernore, another advantage of a single-chip MCU
over a stand-alone CPU can be the difference in cost
of using a single-chip MCU. A single-chip MU is
typically cheaper than a stignd-al one CPU and nay
ypically require | ower-| evel progranmn | eadin

cal e et SIS dTessages SHUS TatsaBRBRen B Rl ol B9 sent when

a GOMHENIETk doheBIRDE 30TICRMtl trdignd- al one CPU. 11 The
various functions that are i nplenmented by the on-board

systemin the exanple enbodinent wll now be

desm ih@@anﬁﬁé Bhb@ﬂin’{érfﬂ AhE/MTRkd T95 stdred praaat hﬂ}ﬁbé@eDurmg
Drink Driving Control function for the systemin

thes RepHsTRRICE A JHDARING evRntn thatfrepuir @ eymmugisation, wumh@e remote
usdf tﬁ?()ég@ﬁﬂfsﬂ"ngl@lg S GpitBlREatidh MoblRIRIENERIE 4AHEH presst

to an al cohol tester 206, to an engi ne
NUMBRESHAS iSired Rithe S0 card 1. A Bishpssaat awmbes In dee system is a
co%Ethm%E?%'fetﬁé catlowledt. DR prebt nhﬁ?ﬂer@%éﬁ'&%n%ﬁée contact

5, to a cold water mcro spray unit to a pair
“U@Peﬁﬁ }ftecpld knqwiyto tbﬁ@aé@wwaﬁge police. 220 to a
m crophone 222, to a G obal Positioning System (GPS)
unit 224, to a canera 226 and to the car audi o system
228In the exameleapmbedisenbdviie Feferance tonliokes i fatokie Fipgle-chip

wum?e%o Bs§4<LY @IHU 408, m\éﬁmrfHssfarnam@%hetmgawoupsed to
cuttin the fuel supply to the vehicle fuel pm th
in e

anmf@madgms H9.tlk bas heenoigsogriged thad ysing gcsinglg-hip
exéblﬁ?@ @mﬁ&&n\éﬁh'é‘drﬁ srbeRe! 39 rVM?ﬁc?ér o?h%dvéﬁtéﬁés t &Shpared to

) ton 214 is located on the left _of the steering
implp@entaings yﬁ@gs%maiwegomp@uem@an@dvgnilagemc@a Igphude lower

poWwBE€ dohSithafbn t Qegl%ta‘?@rr kAR Dperthd h@mﬁé?dﬁﬂjeg and a more

enbodi nent, the cold water mcro spray unit 216 is
00'1“86%&9&9‘ the&{eswompé%@wmd@svsase of the steeri ng
wheel . The pair of LEDs 218, 220 is |ocated on the

di spl ay panel of the vehicle. The first LED 218 is
| ocHi'ed hegntirreognised tal althgughtae tygicah stapdraiere CRIY may provide

mogfg&?%sbﬁgné&ﬂeﬂ andl 0R& @daPRith NMRofd 88pRixd&al&tiafidiR, available
single- chlp XA(?US 104 can be used in implementing the desired functionality in the
example embodiment. Furthermore, it has been recognised that using a MCU 104,
the 1/O ports 107 provide simple, readily available interfaces to the components such as
relay switches 108, 110. This decreases the circuit design complexity and may even
enable a plug-and-play design for additional components for upgrading functionality.
Furthermore, another advantage of a single-chip MCU over a stand-alone CPU can be
the difference in cost of using a single-chip MCU. A single-chip MCU is typically
cheaper than a stand-alone CPU and may typically require iower-level programming
leading to relatively easier development than using “machine language” for programming

a stand-alone CPU.



In the exanpl e enbodi nent, the alarm system 210
conprises sounding a siren by utilising the output
speakers 212 and switching on the hazard |ights of the
vehicle. This may all ow other vehicles to be alerted.
In the exanpl e enbodi nent, with reference to Figure 3,
the fingerprint reader unit 204 is |located on the
control panel 302 of the vehicle for relative ease of
access by the driver. ff { 12 Figure 4 is a
flowchart illustrating the priocess of the Drink
Driving Control function in the exanpl e enbodi nent.
At dhepratigys fanfaiqn§éhatc%m pementgrsy tenen-boarshsystem in the
ex%b!eV&hSoélh%npﬁﬁl%mpbéHé&?ﬂb@ﬁntro' function by
utilising the fingerprint reader unit 204 (Figure 2).
Alternatively, the Drink Driving Control function can

Dritik BAvingeE8Atrbi ) by preset timng such as auto
activati ng € Drink Driving Control function after 10

pm (ii) through manual sw tch on by the driver not
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al cohol teéster 206 (Figure 2) determ nes If

imgppilizer unjt dpinte maﬁﬁm%tq&@ i ﬂeffhpt!féhbﬁquﬁi‘@éﬁ 212 rtot g gair of
test bLi&Hs §14)r2q@t fb a b&ld%e%ic‘f@ EFW‘!@% &l ‘éﬁ‘t?aﬂ_ gﬁ'n?EFmttlng

at ste no detected

Diqdes aae218(mm |tpz migkiphope 222ri tg 4 eGiszl,Dah gos.t.omng System
(GldS?GMt ¥ol ad aaéainérlaezz@ranmb thé %&ﬁé&:ﬁo Eidtbmoggt ol of

he vehicle. 1f the driver fails the alcohol test at
step 406, at step 410, the systemdials a preset

NUMRETheMxanpIe efifdd Hﬁ&{tt ﬁ%r@r{%ﬁé‘ %Bﬁﬁz&rd ‘(Y}GIOS cénoprevent the

i nformthe second user e driver
veljelggfrom eperatinghby satting Pfter fuet suprly t@)éhe; Uﬂ'ﬂ'ﬁ'@tfé§| b'ymp The

paﬂ‘ Bf—‘te%i’ﬁ&@é'ﬂs 3 2515% %%Qbaitsthé‘bgé@é%e%mfé st@énl?gnwheel The

rd user. Sim preset nunbers of fourt

fi er%t bafign 216 lﬁtlcrpatﬁscépn ihe loft o thg stﬁrﬁrtngewgwtaé\d] the secped test
butde{5 WSIBESteq Qﬂ?l"lﬁé r!Bﬁt &RE %Féé?ﬁllg vitlectlIR ﬁhéll d‘n{)l@eembodlment,

al arm system 210 (Figure 2) is Tactivated
thee pRJH nwatekisre |89éay HRit 21808 locaigdr sext) toj §1et pigport base of the

stellfihg WIRRLI PP bBY VILEDs 218, 220 is located on the display panel of the
vehicle. The first LED 218 is located on the left side of the display panel while
second LED 220 is located on the right side of the display panel.

In the example embodiment, the alarm system 210 comprises sounding a
siren by utilising the output speakers 212 and switching on the hazard lights of the
vehicle. This may allow other vehicles to be alerted.

In the example embodiment, with reference to Figure 3, the fingerprint reader
unit 204 is located on the control panel 302 of the vehicle for relative ease of access

by the driver.



the driver fromoperating the vehicle. In the exanple

enbodi nent, the user contacted by the system can

all ow a designated driver to operate the vehicle while

the user can renotely nonitor the vehicle in real-tine

via the GPS unit 224. The designated driver can be a

pol i ceman or an appoi nted driver recognised by the

user. If the driver passes the al cohol test at step

406 but with al cohol detected in the driver's breath,

at step 416, the systemdi ali® the preset nunber of the

second wuser other than the driver, to informthe
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testereddif (Figure 2) tdﬁtﬂfmiﬂﬂself theawl\cmes grtwetw AATYRING thﬁaylcgbol level

in tﬂé%‘n%@lds Bbéahge system At step 422, the alarm system
Fi gure Is activated and the engi ne i mobili zer
unit 208 (Figure 2) is then utilised to prevent the
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exa e engl ne | nmobi 1 1 zer
StepM@aﬁ@ systeardigle adpreset vurtnbar of em@p@mq/ UBEF @thet than the driver,
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one O eset nu ers. exa !
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't zation system Activatin

theu ﬁfm' fioph tangRatings them ebighe é’béhel ﬁxmplexambpé!ment the user
corft3Red bYRAE sySitht €& Bffow a designated driver to operate the vehicle while

the user can remotely monitor the vehicle in real-time via the GPS unit 224. The

designated driver can be a policeman or an appointed driver recognised by the user.

If the driver passes the alcohol test at step 406 but with alcohol detected in
the driver’'s breath, at step 416, the system dials the preset number of the second

.user other than the driver, to inform the second user that the driver is drunk. Steps

416 and 410 are substantially identical in that more than one preset numbers may
be dialled by the system. At step 418, the driver is subjected to a series of reaction
tests. Detailed description of the series of reaction tests are provided later in this

description. If the driver fails the series of reaction tests at step 418, at step 420, the



on the hazard lights of the vehicle to alert other
vehi cl es behind and playing a voi ce- recorded
30-seconds countdown through the output speakers 212
(Figure 2). In the exanple enbodinent, after the
30-seconds countdown is conpleted, the renote
i mobi | i zati on system activates the engi ne i nmobilizer
unit 208 (Figure 2), forcing the vehicle to sl ow down
and stop. The renote i mobilization systemthen
activates a siren through t{ae out put speakers 212
(Figure 2), which can alert other vehicles nearby to
- sysiemi dialstthe poesel ewmbEn of I secbrid ggar otherdthah dhe idriger, 4 énform
i l\mrq t td
the';é’%cr?%wedsgﬁgrgac}ﬁir}é ctrr\ller Hqgl;u%& J:\l/ ?t i %gﬁ@ na{ablpng E)Fr‘lver Drink
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steps®i2, ¢ alsemcaysters t266 (Ffure 2) tis eclpatecbandfth@ @nmneumoblllzer

uni’i EﬁB ily glt.l (ﬁ? p%%n%}ll%@t@%@?ﬂﬁhér%@gé{]ﬁ% uw&m e vehicle. At
stepl 42dwontyhanadinérvesers othete fm thaztdﬂver heareulijfisecthe fingerprint reader

Ui‘llt E:ERSF%IQFQ) &Ptiéagtglg e(meg ngg %?}mm%élhzépuﬁlp%)g)iﬁ@m’ee 2). In the

|vat|
example epg®dirfenh the ngiog lmm‘lepd;zmlmlbzﬁﬁ FixRretd) ead bievdsactivated

reﬁéteflf/w +I§H‘iﬁ# dSﬁugdhgp{h%% th3 c{ EJ SD?; utﬁ"?-‘,mguz% PF}S}@& WIthbne of the

iver passes onse ve Teactlon
presebnwenbede engine immobilizer unit 208 (Figure 2) is
deactivated to allow the driver to operate the
vehicle. The siren and hazard |ights are switched off
andint Hiee sgoarmniesemimdhn@ws if bssage neacﬁspgnsa/eind:rul ¢he user

corﬁ?rgtglal%g%ﬁﬁnr ?’Jﬁe ttl‘?ur#bqgr §§ gﬁgfﬁ? X ﬁ tatfg? aeééerH &f about

user em ca
tenrroimutes, yhe sy:a’wmr&ﬂwaﬁesra cma:aﬂ rescoe fomctlolneatv&fthp GBQ Ahd critical

res?.‘gé] ntf)'{l"&%ltl %hyontleﬂlﬁgllg\égtr q‘i@{% gn'%te rﬁﬁpb)ﬁgmoﬂ %{stﬁ%ﬁ Activating

conver si
thetremots immobmzatmn systert lwenhrisegsrintan exdoaple phbiasiiment, switching

on SRS one s DA HATRA B s LonESEpagfp = vos
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river asses reaction'te
imra@bi&zaéipmsysterratacgvaigs #asengine Immoblllzer unit 208 (Figure 2) forcmg

the vehicle to slow down and stop. The remote immobilization system then activates
. a siren through the output speakers 212 (Figure 2), which can alert other vehicles
nearby to assist the driver. The hazard lights and the siren are not switched off in
the example embodiment.

In the example embodiment, after activating the critical rescue function at
step 430, the system continues to dial the preset numbers at an interval of e.g.
about five minutes for a period of about 60 minutes. If no user can be contacted
after the period of 60 minutes, the system sends a SMS message reading “Times
up, vehicle back to normal” to the preset numbers and allows the driver to deactivate

the engine immobilizer unit 208 (Figure 2).




engi ne i mmbilizer unit 208 (Figure 2) is deactivated
for the driver to operate the vehicle. At step 428, a
SMS nessage reading "Driver is OK" is sent to the
preset nunber of the second user other than the
driver. Figure 5is a flowhart illustrating the
process of the series of reaction tests in the
exanpl e enbodi nent. The series of reaction tests
conprise a dual button interaction test in the
exanpl e enbodi nent. The dualqgbutton interaction test
is passed when a LED on one side is matched by
pressing a test button on the opposite side. For

o o0 oRernE ctiociight nofabialild e sfBE Iffhciizer ot 208
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first LED 218 (Figure 2) and the alert sound. The
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systemturns off the second LED 220 (Fi gure 2) and
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numbanpll tlaesabomhl oeertqthétbas dpudmes. of swi tChI ng on
either the first LED 218 (Figure 2) or the second LED
220 (Figure 2) is randonmly selected at steps
Figure 5 is a flowchart illustrating the process of the series of reaction tests in

the example embodiment. The series of reaction tests comprise a dual button
interaction test in the example embodiment. The dual button interaction test is
passed when a LED on one side is matched by pressing a test button on the
opposite side. For example, a LED it on the left side is matched by pressing a test
~ button on the right.

At step 502, the system turns on the first LED 218 (Figure 2) on the left side
of the display panel together with an alert sound gradually increasing in volume, the
sound being outputted using the output speakers 212 (Figure 2). At step 504, a
check is made to determine if the driver pressed the second test button 215 (Figure
2). If the driver pressed the second test button 215 (Figure 2) at step 504, at step



506 and 508. If the driver presses the wong button at
step 504 or at step 510, ie. the first test button
214 (Figure 2) or the second test button 215 (Figure
2) respectively, at step 514, an alert buzzer sound
is outputted using the output speakers 212 (Figure 2)
and a fine spray of mst fromthe cold water mcro
spray unit 216 (Figure 2) is sprayed at the driver.
The fine spray of mi st may keep the driver awake. At
step 516, the driver is thegg subjected to a fresh
reaction test immediately, as described in either

506 thp shenUIuNs eff trE0Bst LED 2HE (BigarpPrardriieddlessound.fThe driver
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(Flguﬂev?f oh& ttﬁg eeﬁ@r‘fj fstogﬂga"r‘ﬁe Riivaf gs dEQr‘?‘neﬁetro' frave Ea?sle\siea second
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bout "every ee mnu
abeutiibrgiermeimuiesby i ntegrating the systemwit h t he car
audi o system 228 (Figure 2), the system can increase
the car audio volunme until the driver passes each
r ealit thenexasple smbodimenhethexsatpiesce micaivitobing, on feither the first

LEB‘ ﬁ@&*@ﬂg 2? ti#: L85G L?éD be‘ﬁf‘@ H}E) %ﬂ‘aﬁ&é t téé)eslee(ited at steps

onve renote us econg"
SO@Ian@éﬂBand the user can advise the driver to, if
appl i cable, take public transport. The renote user can
also wutilise the m crophone 222 (Figure 2) to
conthiing dever wmsmmnbmosgdfuttpheat;smn b@4 or at stepdi O, i the first

tes} Bufrtgr? an é]fg{yre ?51 Llﬂ'?e Ee g It%s cﬁ'lr gFlPhgae%{ g#%%&ki)v)?ly, at
stepreide pp aﬁrt bhezeygiund is Putpuiiad |usg19t the qmwmcslpeakwy 212 (Figure
2) and a fine spray of mist from the cold water micro spray unit 216 (Figure 2) is
sprayed at the driver. The fine spray of mist may keep the driver awake. At step 516,
the driver is then subjected to a fresh reaction test immediately, as described in
either step 506 or step 508. In the example embodiment, if the driver fails three
consecutive reaction tests in the series of reaction tests, the driver is deemed to
have failed the series of reaction tests. The result of the series of reaction tests is

returned to the system to be processed at step 418 of Figure 4.

In summary, in relation to the series of reaction tests in the example
embodiment, the driver is deemed to have failed the series of reaction tests if the
driver fails three consecutive reaction tests. The driver is deemed to have passed

the series of reaction tests if the driver passes two consecutive reaction tests. In the




from being stolen may be achieved by the renote user
wi ndi ng up the wi ndows of the vehicle and | ocking the
vehi cl e doors. A typical in-vehicle alarm system nmay
be arnmed as well, if available in the vehicle. The
renote user may disallow any other nechanisns to
disarmthe in-vehicle alarmsystemor to open the
vehi cl e doors. The renote user may set the systemto
sound an alarmsiren via the output speakers 212
(Figure 2) and to activate t4ge engine immobilizer unit
208 (Figure 2) if a door to the vehicle is opened
examplga¢nbodimiest, thereereusieanton testsvatrdep wil 8 Fighee feissepeated
the vehicle by utilising the
atgi}@ﬂ&gg}p@giegﬁg{uﬁ% (Figure 2) and the m crophone 222
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the microphone 222 (Figure 2).

In the exampie embodiment, the GPS unit 224 (Figure 2) can provide GPS
location data to the remote user. The remote user can request a photo via Multi-
media Message System (MMS) by using the camera 226 (Figure 2). Communication
between the remote user and the system is maintained using the MCU mainboard
102 (Figure 2). In the example embodiment, with the GPS location data, the remote
user can log-in to the internet to view the location of the vehicle.

In the example embodiment, the Drink Driving Control function resets after

abouf 4 hours upon activation. Therefore, the driver cannot disable the engine




deactivating the engine inmobilizer unit 208 (Figure
2) for the driver, e.g. by utilising the fingerprint
reader unit 204 (Figure 2). Drowsy Driving Control For
i npl enenting the Drowsy Driving Control function for
the systemin the exanple enbodinent, with reference
to Figure 6, the MCU mai nboard 102 is coupled to the
fingerprint reader unit 204, to the engine inmmobilizer
unit 208, to the alarmsystem 210, to the output
speakers 212, to an air freghkener 602 and to an
atom zation humdifier 604. In the exanple enbodi nent,
immpeilizérrunitr 208heéngure 61) isingdhis meckileartionathiedere mseitiag fof gre Drink

Dn@ﬂﬁ (f’cfn?ro'l atiss on top of air conditioning of the
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pr obrethe e;erarrtplﬁeembgdwmrtheiDr@koarivinglf:orftmh dunationi ¢an ineprove
e g 0 ol gl Cann:uer jef :
the SARR) Br B VoTE Voorflas R, 40 g, Bidkr! e 98niKET I dfgonol is
detegtedtm dire dyvert Basscﬂ ng remtlonu tagfer preventionesicracidents is erduanced

if It(lg 'c@'tgrr%n@d trr%t){rﬁc! Hl"i\lér\ﬁ%lnﬁot ﬁ%&% t %\é’ﬁé‘s redcREn G¥. r'ﬂ{e Drink

I on can activate reset timng su .
Drlwgd@mmroéadumd@m ¢ay dlse iuom\sghebrursetsn@ eomtelyl cdrwntaen with the

. t 5 .. .
ot 8 ok b Torhl) QU0 BNl e Bt we D
Drlwngthzﬂlzbl fUricgan e:ae)prever(tidtlhe)r wqah pah@ﬂg@rep afiferathahithel driver,
frorplaponnduﬁ pﬁgﬂ&? rgéul d 'fkf H | aYc.%rhﬁl 'tec‘stéluﬁ E@ré ) aand thereby
deadigating theenging moblbzerttmt%)wf lgun@ 2qumlsq dtbmrve:gg by utilising

theggl:@%edglntiéﬂa@f'uﬁﬁ 2pd (ﬁfsdgt'ﬂ gntially sinmlar to the

reacti on tests as described wth reference
to Figure 5. If the driver fails the series of

t step 704, at step 706, the system
DhfYing E3hirdl umber of a second user other than the
driver, to informthe second user that the driver is
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alaFrn'srygteﬂ'?%EI 0, to the output speakers 212, to an air freshener 602 and to an

atomization humidifier 604.

In the example embodiment, the air freshener 602 and the atomization
humidifier 604 are located on top of air conditioning of the vehicle and can be

directed at the driver of the vehicle.

Figure 7 is a flowchart illustrating the process of the Drowsy Driving Control
function in the example embodiment. At step 702, a driver can verify his identity and
activate the Drowsy Driving Control function by utilising the fingerprint reader unit
204 (Figure 6). Alternatively, the Drowsy Driving Control function can be activated (i)
by preset timing such as auto activating the Drowsy Driving Control function after 10
pm, (ii) through manual switch on by the driver not recognised by the fingerprint




Simlarly, preset nunbers of a fourth user and a fifth
user are stored in the systemif the other users
cannot be contacted. The second user can then speak to
the driver via the output speakers 212 (Figure 6). At
step 708, the alarmsystem 210 (Figure 6) is
activated and the engine imobilizer unit 208 (Figure
6) is then utilised to prevent the driver from
operating the vehicle. At step 710, only another user,
ot her than the driver, canqgtilise the fingerprint
reader unit 204 (Figure 6) to deactivate the en
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drivescly ;lfdlsmgamhonq w!thlﬁ)@em* é@epreﬁahm*r’lberﬂ n the exanpl e
enbodi nent, as is simlar to the Drink Driving Control

in the example embodiment, at step 712, the system activates the critical
rescue function as described with reference to step 430 (Figure 4) if there is no
response from the user contactable by the preset number after a period of about ten
minutes. The critical rescue function automatically activates the remote
immobilization system. The remote immobilization system is as described in the
Drink Driving Control function. In the example embodiment, after activating the
critical rescue function, the system continues to dial the preset numbers at an
interval of e.qg. about five minutes for a period of about 60 minutes. If no user can be

contacted after the period of 60 minutes, the system sends a SMS message reading




function, the user contacted by the system can
renotely converse with the driver of the vehicle and
can renotely take over control of the vehicle. By
renptely conversing with the driver of the vehicle,
the user can advise the driver to take public
transport. In the exanple enbodinent, if necessary,
the user can renotely stop the vehicle and provide
GPS | ocation tracking information to services such as
the police or an anbul ance gy utilising the GPS unit
224. |f the driver passes the series of reaction tests
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If the driver passes the series of reaction tests at step 704, at step 716, the
engine immobilizer unit 208 (Figure 6) is deactivated for the driver to operate the
vehicle. A SMS message reading “Driver is OK” is sent to the preset number of the
second user other than the driver. If the driver passes the series of reaction tests at
step 704, the series of reaction tests may be repeated, e.g. every about three
minutes.

In the example embodiment, the Drowsy Driving Control function can prevent
accidents by determining if the driver of the vehicle is alert enough to operate the
vehicle based on reaction tests. Other users can also assist in enhancing the safety
of the driver and road users by having the options of remotely stopping the vehicle

and conversing with the driver.

Teenage Driver Behavior Control



identity by utilising the fingerprint reader unit 204

(Figure 8). At step 904, system activates the Teenage

Driver Behavior Control if the driver is e.g a

teenager. At step 906, the seat belt sensor 802

(Figure 8) checks if the seat belt is being used on

the driver. If the seat belt is being used on the

driver at step 906, the system proceeds to step 908

to check if the vehicle speed Iimt has been exceeded

by utilising the speed |imyy nmonitor 804 (Figure 8).

In the exanpl e enbodi nent, the speed limt nonitor

804 (Figure 8) determnes the speed limt as having
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After step 910, the Teenage Driver Behavior Control function process continues to
step 908. If the speed limit is not exceeded at step 908, the Teenage Driver

Behavior Control function loops back to monitoring the speed limit.

If the speed limit has been exceeded at step 908, at step 912, an alert sound
is output through the output speakers 212 (Figure 8) and the car audio system 228
(Figure 8) mutes any output. At step 914, a check is made to determine if the speed
limit is still being exceeded. If the speed limit is not being exceeded at step 914, the
Teenage Driver Behavior Control function process returns to speed limit monitoring

at step 908. If the speed limit is still being exceeded at step 914, at step 916, the



of athird user. Simlarly, preset nunbers of a fourth
user and a fifth user are stored in the systemif the
ot her users cannot be contacted. The driver can then
be spoken to by e.g. the parent of the driver via the
out put speakers 212 (Figure 8). At step 918, the
second user can activate the engine i mobilizer unit
208 (Figure 8) to slow down the vehicle. At step 920,
the second user can restore/un-nute the car audio
system 228 (Figure 8). In thg exanple enbodi nent, the
driver scans his fingerprint on the fingerprint
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Carbon Monoxide Detection Control

For implementing the Carbon Monoxide Detection Control function for the
system in the example embodiment, with reference to Figtire 10, the MCU
mainboard 102 is coupled to the engine immobilizer unit 208, to the output speakers
212, to the microphone 222, to the GPS unit 224, to a carbon monoxide sensor
1002, to a carbon monoxide alert LED 1004, to a window controller 1006, to an
electronic compass 1008, to a wheel sensor 1010 and to a carbon monoxide alert
reset button 1012,



nonoxi de. At step 1104, the system flashes the carbon

nmonoxi de alert LED 1004 (Figure 10) and plays a

prerecorded voi ce nessage "Carbon nonoxide reading is

too high" via the output speakers 212 (Figure 10). At

step 1104, the systemalso w nds down the wi ndows by

utilising the windows controller 1006 (Figure 10). At

step 1106, the systemdeternmines if the vehicle is

novi ng or stationary by conparing the readings from

GPS unit 224 (Figure 10), ebgctronic conpass 1008

(Figure 10) and the wheel sensor 1010 (Figure 10). If
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al's a 23 preset nunber of a third user. Simlarly,
preset nunbers of a fourth user and a fifth user are
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chexscierdads do determtime ifoinepdrives feskpressed 2ng EaguonembOpxide alert
fes@pgutton 1012 (Figure 10) after a window period of about ten seconds. If the
carbon monoxide alert reset button 1012 (Figure 10) is pressed within the window
period at step 1108, at step 1110, the system turns off the carbon monoxide alert
LED 1004 (Figure 10) and stops playing the prerecorded voice message as
described at step 1104. If the carbon monoxide alert reset button 1012 (Figure 10) is
not pressed within the window period at step 1108, at step 1112, a siren is activated
via the output speakers 212 (Figure 10). At step 1114, the system dials the preset
number of the second user other than the driver to inform the second user that the

driver is in the vehicle with high carbon monoxide level detected or a SMS message

reading "High Carbon Monoxide level detected” is sent to the preset numbers. At

step 1114, if the second user cannot be contacted by.the system, the system dials a



the m crophone 222 (Figure 10). At step 1114, the

second user can opt to utilise the engine inmmobilizer

unit 208 (Figure 10) to renpotely cut off the engi ne of

the stationary vehicle so as to reduce the carbon

nonoxi de in the vehicle. i In the exanpl e enbodi nent,

the Carbon Mnoxi de Detection Control function can

assist in providing safety neasures when a rel atively

hi gh | evel of carbon nonoxide is detected in the

vehicle. |If the driver of thg vehicle cannot react due

to carbon nonoxi de poisoning, the Carbon Mnoxide
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the exampie embodiment, with reference to Figure 12, the MCU mainboard 102 is

coupled to an engine coniroller 1200, to a battery voltage monitor 1202, to an
engine monitor 1204, {o a handbrake monitor 1206, to a gear shift monitor 1208 and

to a tachometer signal monitor 1210.

In the example embodiment, the engine controller 1200 can switch on and off
the vehicle engine by receiving electrical signals from an add-on ignition relay switch
controlled by the MCU mainboard 102. The tachometer signal monitor 1210 can
provide information as to whether the vehicle engine has been started.

In the example embodiment, a vehicle battery that is not recharged by the
Battery Auto Charge Control function has a voltage in the range of about 12.6 V to
13.2 V, when the vehicle has its engine switched off. In the example embodiment, if

the vehicle has its engine switched on, the vehicle battery is not recharged by the



range of about 14.2 Vto 14.6 V. This voltage range is
typically a normal vehicle battery voltage range when
the vehicle engine is started. If the voltage of the
vehicle battery is detected to be bel ow 14. 2V when
t he vehicle engine has been started, it typically
means that the vehicle alternator is faulty while if
the voltage of the vehicle battery is detected to be
above 14.6V when the vehicle engine has been started,
it typically nmeans that thegvehicle alternator is
wor ki ng nornmal |y but the vehicle battery may be
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typiaallyl etesmsiting théeehioletagenatbr isheorkinghiarinellbbut thewehide battery

maggri)% %mﬁage of the vehicle battery is bel ow about 14 V

1306, at step 1308, a SM5 nmessage readi ng
“Alternator Problent is sent to the preset nunber of
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at sIhepv‘EiOSC anBms kressamt zueadadg Uﬁ\ltedmetcsylérbetmn”t lbeserd \ts tthenpreset
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about 60 m nutes, at step 1316 a check is nmade to
t% (}S?uconé@né‘?s” Qf; Igﬁgc 6:'?%& \é?el?)' %(?4 4t s?ep ‘15‘?2 a SMS
message or a call is made to the preset number of the driver, to inform the driver to

remotely switch on the vehicle engine. The driver can remotely switch on the engine
by utilising the engine controller 1200 (Figure 12) through the MCU mainboard 102
{Figure 12). At step 1312, if the driver cannot be contacted by the system, the
system dials a preset number of a second user. Similarly, preset numbers of a third
user and a fourth user are stored in the system if the other users cannot be
contacted. If there are no commands to remotely switch on the vehicle engine at
step 1312 after a period of about 60 minutes, at step 1316, a check is made to
determine if the handbrake of the vehicle is at the "ON” position by utilising the
handbrake monitor 1206 (Figure 12). At step 1318, the gear shift monitor 1208




handbr ake nonitor 1206 (Figure 12). At step 1318, the

gear shift nonitor 1208 25 (Figure 12) is utilised to

check if the vehicle gear has been set to a parKking

gear e.g. "Park"™ position on an Auto-Transm ssion

gear. If the handbrake of the vehicle is not at the

"ON' position at step 1316 or if the vehicle gear has

not been set to a parking gear at step 1318, at step

1320, a SM5 nessage or a voi ce nessage reading

Engine Start Failed" is sem to the preset nunber of

the driver. If the handbrake of the vehicle is at the
(Figner12) dssviilisgdl ta ehegkelp thesvehicle geamias kean setdo geparkinggear e.g.
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Enging &tarbioriledois ﬁi@ﬂ‘ﬁ@ﬁ?@ nupbesof fife diervol t age of

the vehicle battery varies by uti I|si ng the battery

voltag‘é moni tor 1202 (Figure 12). |f there is no
t aclidhe handiyple & ter vphic edlétéédh%doblr positio atisign 36 and the
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battery vol t age , at ste

thepg sl C@P"‘@tef\ﬁtﬂ'ﬁ ma@&eﬁ%ﬁf iighe Battem\gnltenawmm@f 1202
(FigreSEddel. M%egécg}%tl et i@%a&é\? \fiJJr it @ of BBt IPB%V at step

engl ne noni t or s utl sedtoc
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is sent to t'he preeset nunber of the driver
voiGe fespedefrfding dsasiennGhating l@éﬁ'@trté the peespt eymber ofihe driver

an@&hé%ﬁ@né%ltdﬂtu@h @- §L§§2'2 ds %méaeﬁﬁéig@ckoff tRe \(Ighi%fe engine

nmessage readi ng Char ng Compl e " 1s sent
stopg befese prisesat t\mmTe“te laﬁs%@n@lm U@re@ﬁ@pbten@qp@neeﬂ ay be 20,

30 SPQO 'Ftﬁnbt%ssl\ﬁ"tﬂeCMClgféng% {BBs BURIE M pidsbBling dtR&p 1328, at
step ‘I%I?»g ea %f\)flnst %%ssgg;e or a v0|ce message reading “Battery Charging Problem”
is sent to the preset number of the driver. If the vehicle engine does not stop before
the preset time at step 1328, at step 1332, a SMS message or a voice message
reading “Battery Charging Completed” is sent to the preset number of the driver and
the vehicle engine is switched off by the system utilising the engine controller 1200

{Figure 12).

In the example embodiment, the Battery Auto Charge Control function can
provide recharging of the vehicle battery if the voltage is found to be too low.



(Figure 12). In the exanpl e enbodi nent, the Battery

Auto Charge Control function can provide recharging

of the vehicle battery if the voltage is found to be

too low. 26 Location Rem nder Control For

i mpl ementing the Locati on Rem nder Control for the

systemin the exanple enbodinent, with reference to

Figure 14, the MCU nmai nboard 102 is coupled to the

out put speakers 212, to the GPS unit 224, to the

el ectronic conpass 1008, tgga GPS rem nder panel

1402, to a GPS warning LED 1404 and to a short range
Lagati i ' rdl406. I n the exanpl e enbodi nent, the

GPS unit 224 is utilised together with the electronic

conpass 1008 by the MCU mai nboard 102 so as to inprove

si ghat implevmmdigg thiee hotationCR8mindpraControinfarntheGegstami in the
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cotled teetieodudpitsspeakers! 2120 ip the GRE urdbzR4, Ito theheleeltamiplcempass
10@6"}8% %&e%&?r {a&(aﬁﬁ%ﬁﬁ?t& 9 dpd %a‘?ni%g’ﬁé‘%bﬂ%‘d' 8™ short
m nder ntro unction conprises a Software

rangetwiledsss e6eRec @i ni ng different groups of data.

The Location Rem nder Control function operates by

reading GPS data fromthe database 1502 and conpari ng

r ealn thenexa@BR8e danlaodiment, ttihe GBS uniti 224 B2utilisEd Jogethérvith the

ri U, el t [ .
clegFoE s IO g e Mcly REpBGEP 15, SEEE P Pprove sional
covaragal whepatheoGPiShsignaiatromnthef GBPeanit @A ageaindnrtbd example

Liq r . i C i .
et HE! XGRS EonfOi el AR Bone Py when
theRahitlePisi travedingERRhegaad.r i es and ti me-based ERP fees

information relating to each ERP gantry. Goups D, E

and F contain user-defined GPS data relating to zonal

i nf rthratexemplkhembodimemb svith, referance to Eignteal i the Location

j. I € ] t - T
ReffieR CMERPOE T 0Rbids St ite dhiabase 1502, conpaining different
grolgs ohdatat &pe L662tjornt RemEEsr GontrolRdcticn oswdtesdy reading GPS

data from the database 1502 and comparing real-time GPS data from the GPS unit
224 (Figure 14).

Referring to Figure 15, in the example embodiment, Group A and Group B
contain GPS data relating to fixed location information of speed cameras and red
light cameras respectively. Group C contains both GPS data relating to location
information of Electronic Road Pricing (ERP) gantries and time-based ERP fees

information relating to each ERP gantry. Groups D, E and F contain user-defined

GPS data relating to zonal information while Groups H, J and | contain

miscellaneous GPS data relating to vehicle-inaccessible zones.

With reference to Figure 16, at step 1602, the GPS unit 224 is used to
analyze the area the vehicle is travelling along. At step 1604, if a reminder is

applicable based on information received by the chation Reminder Control



anal yze the area the vehicle is travelling along. At
step 1604, if a remnder is applicable based on
i nformati on received by the Location Rem nder Contr ol
27 function, a pre-recorded voice nessage is played
by utilising the output speakers 212 (Figure 14). a
In the exanpl e enbodi nent, the driver is alerted for
the followi ng situations. Wen the vehicle is about
300 neters away from a speed canera, the system pl ays
a pre-recorded voi ce nmessage-’' Speed Canera 80 in
front" by utilising the output speakers 212 (Figure
furibfipnt a méeed:ordéte vdicewaesdaget istgiayezpbe ditilising the sufpdt speakers
212%1 n the vehicle is about 100 neters away from
chﬁ h and red light canera, the system plays a
pre-recorded voi ce nessage "Careful, Junction & Red
l'ight. Canera  in front tili.si t ut . I
s padtk 1 Bt a3 eiiheny, e, My of =fefett}By Bt Plowion yiygtons.
Wheﬂhihel\&hldle isadbomut 360 thetersavayavary o speredarantsRl, thersysiem plays
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is aione 300heeteys away frphrays ERFpgantne dios destemodiaternminss tigelocation,
"Slo N tilising.the output speaker 212
timerp e e telabeSs SeLRiRv 8 Rl RBSESEE Tupfiid 52 s ERP
Gab#94by btilgingethédutpltspebiies et afpigaretddiawahthe drlver
systemrepeats the pre-recorded voi ce nessage after

about 5 seconds if the vehicle noves within the school
zonén thé exiaenpleansheiiment, appadxﬁttdiﬂ ng fixedahdatiorde the Location

refdder &St FiTih Hovds MR B VIR BB RhES zones
Whn thiesveticlé lise abodtpl00 seéak evmy2fiém 4 Bcloaol d xéd)zoaedthermjstem
war, LED,

e B R BRSNS rdsnadS Sl abil. AV Trdihe $he Sufpit speatcers

21af(F|gureah>®)Jdanc5tr&eq<stﬁm flaghdshithev@RSoarnimphED MICdHFigurdid4). In
the é?l)padérl)lle de(renbhoidgge ?hié szy%pem repeats the pre-recorded voice message after
about 5 seconds if the vehicle moves within the school zone. If the vehicle is
approaching a landslide high-risk zone, the system plays a pre-recorded voice
message “Be careful, Landslide high-risk zone” by utilising the output speakers 212
(Figure 14) and the system flashes the GPS waming LED 1404 (Figure 14). The
system repeats the pre-recorded voice message after about 5 seconds if the vehicle

moves within the landslide high-risk zone.

In the example embodiment, the Location Reminder Control function
provides speed limit control with regards to different speed zones. In the example
embodiment, the system turns on the GPS warning LED 1404 (Figure 14) if the
speed of the vehicle exceeds the zone speed limit by more than 10km/h. In the
example embodiment, the system flashes the GPS warning LED 1404 (Figure 14)




In the exanpl e enbodi nent, the Locati on Rem nder

Control function provides speed limt control with

regards to different speed zones. In the exanple

enbodi nent, the systemturns on the GPS warning LED

1404 (Figure 14) if the speed of the vehicle exceeds

the zone speed limt by nore than 10kmh. In the

exanpl e enbodi nent, the system flashes the GPS war ni ng

LED 1404 (Figure 14) 28 when the speed of the vehicle

exceeds the zone speed |im tygby nore than 20kn h.

When the speed of the vehicle exceeds the zone speed
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In the example embodiment, GPS data can be downloaded to the system by
utilising the GPS unit 224 (Figure 14) via GPRS or SMS from a central data station.
In the example embodiment, the driver can also edit or categorise the GPS data and
store the modified GPS data into the system for use by the Location Reminder

Control function.

In the example embodiment, GPS data can be edited or categorised with the
aid of the GPS reminder panel 1402 (Figure 14). With reference to Figure 17, the
GPS reminder panel 1402 comprises a Record button 1702, a Cancel button 1704,
a Location button 1706, speed buttons e.g. 1708 and a Warning button 1710.




In the exanpl e enbodi nent, GPS data can be edited or

categorised with the aid of the GPS rem nder panel

1402 (Figure 14). Wth reference to Figure 17, the

GPS rem nder panel 1402 conprises a Record button

1702, a Cancel button 1704, a Location button 1706,

speed buttons e.g. 1708 and a WArning button 1710. 29

Figure 18 is a flowhart illustrating the process of

editing or categorising GPS data for use by the

Locati on Rem nder Control flé%Ctl on in the exanple

enbodi nent. At step 1802, the Location Rem nder

ConFigate 18iizcd flonchaat llustestingRbe gadcest od sliting or GREgurising GPS

224 (Figure ,14).. At st.ep 1804 the dri.ver presses the,.
et iie B okl ReFiRber GOty irtBh i e BYATERE SaSiment.
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706 jqure 17 dd e current zone to oup, D, of
GF ‘é""dé%%al%‘éreo?‘bt %‘gs eE’o%éac{l" & E‘JéYﬁrrPd%?seéoth? fggfmf‘? button 1702
(Figuract7)aa.inghit redve GRS A8ta. tAtestdp 11806, heedbes fdriosses the Location

el . spe buttqn e.q. 1708 (Fj gur.e 17).,.to d
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LodaticatReminBenCodérol fumctiom| Af stept 1808, thd devappk8dés theheelevant
et i Bocar Pin GEMIR o) Koot dhe taselph sRepdip b £ B the
datebade @f thencddation Rentidiuereganpbdlefupicbadi Aerdtep t1840, the driver

driver ._cangel i fyi r OCess ressin
preghes’ B, Mg, 6 (Bigprée 8 TR B 35y to the
LoaatibatRemindare Cunémal flrestidni Wethd sxamplehembodinfant ythef diivee may

recqrded l.acation t he system flash he rnin
carcBE e Bipcl g S, bapresiis ek AR puitoR f153 1RBRe". At
step N81pr esatatpotime. when tHeeddvern® irethendicidityrenthe @ebadedniocation,

G o of the abase of _th ocat i on, Remi nder
the Syt eBleg. fie, 12 Wi h Do e 4ga P it AgRameters
away Glontithd pafskt pojninii thenexarapleomhbadiimest, datafifiiGroup D of the

lights,, bus-sto t.ransport .stands and pe rian .
datpb Sk 3t 198 LREN Remig ST Ry kA8 2pRREES 5P futetating to

. Y

zorescaddhons tRefiE NakestioBenstiodol f zomek| omaffico ights s eassstd, transport

nanmes _ and carrespondi n eed, limts. In the ex I .
R e e
e roff fu fisEs reading araspbudiog ispee its.

recei ving SMs nessages containing updated information

froma GSM subscri pti on database. In the exanple
enbladthee akamplee eohetlinoént) hiaty eayclbe entered swiouGrdus & of the

datt:tatg]aesee‘c:))fS threem)é]aq%rn IQgr[l]nerlde%AC?ozntrol function by receiving SMS messages
containing updated information from a GSM subscription database. in the example
embodiment, the user of the vehicle may also utilise the GPS reminder panel 1402
(Figure 17) to enter data into Group F of the database of the Location Reminder
Control function. By pressing the Location button 1706 (Figure 17) for about 3
seconds, the system generates a request SMS message to an external GSM central
database server. The external GSM central database server may send new or
updated data via SMS messages back to the MCU mainboard 102 (Figure 14).
Based on the SMS messages received, voice-recorded messages may be played
back to report any new data updates. An example of a voice-recorded message may

read “Accident at t_he expressway 29km in the direction heading towards Changi




(Figure 17) to enter data into Goup F of the database

of the Location Rem nder Control function. By

pressing the Location button 1706 (Figure 17) for

about 3 seconds, the system generates a request SN5

nmessage to an external GSM central database server.

The external GSM central database server nay send new

or updated data via SMS nessages back to the MCU

mai nboard 102 (Figure 14). Based on the SVM5 nessages

recei ved, voice-recorded nmesggages may be played back

to report any new data updates. An exanple of a
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Control For inplenmenting the Tire Pressure and

Anti-Tow Monitoring Control for the systemin the
Tire Paepd wrecifitDAnficTdw Maditorlref eoattee to Figure 19, the

MCU rmai nboard 102 is coupled to the output speakers

212, to the mcrophone 222, to the engine nonitor

120M0or infplémentirig 8RNTied PE&3dre had Arlti-TEy MEHSHAE CHRdEfor the

904, to a tir te rature .reader 190 dto
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engifs Bignitor 1307 <10 R il sapasl 1902 e AR RIPESHTS PRidig 204, to a tire
tenipdritark rdadier 006 aad & a dediza®uidn-dar Gaui@ cAtalstigplay (LCD) 1908.

flowchart illustrating the process of the Tire

Pressure and Anti- Tow Monitoring Control function in
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Figure 20 is a flowchart illustrating the process of the Tire Pressure and Anti-
Tow Monitoring Control function in the example embodiment. At step 2002, the Tire
Pressure and Anti-Tow Monitoring Control function is activated if the tire pressure
readings from the tire pressure reader 1904 (Figure 19) exceeds a preset range or if
the tire temperature readings from the tire temperature reader 1908 (Figure 19)
exceeds a preset range. In the example embodiment, the tire pressure monitoring
range is from about 1.0 Bar pressure to about 4.5 Bar pressure while the tire

temperature monitering range is from about —40°C to about 125°C.

At step 2004, a check is made to determine if the vehicle engine is switched
on by utilising the engine monitor 1204 (Figure 19). If the vehicle engine is switched
on at step 2004, then at step 2005, the Tire Pressure and Anti-Tow Monitoring



the tire tenperature readings fromthe tire
tenperature reader 1908 (Figure 19) exceeds a preset
range. In the exanpl e enbodinment, the tire pressure
nonitoring range is fromabout 1.0 Bar pressure to
about 4.5 Bar pressure while the tire tenperature
monitoring range is fromabout -40C to about 125 C At
step 2004, a check is made to determine if the vehicle
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In the example embodiment, with reference to the standard display format,
the tire position of a tire with out-of-range pressure and/or temperature readings is
indicated by left anterior, right anterior, right posterior and left posterior. The tire
condition comprises a selection from Fast Leakage, Slow Leakage, Low Pressure Alarm,
High Pressure Alarm and High Temperature Alarm. In addition, for ease of reference,
the dedicated in-car LCD 1908 (Figure 19) can display different icons for different

tire conditions.

In the example embodiment, Fast Leakage refers to a drop in tire pressure of
about 0.2 Bar pressure in about one minute while Slow Leakage refers to a drop in tire
pressure of about 0.2 Bar pressure in a range of about two fo ien minutes. In the

example embodiment, the Low Pressure Alarm is triggered if the tire pressure reading is
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In the example embodiment, the Tire Pressure and Anti-Tow Monitoring
Control function can allow the driver of the vehicle to be aware of the tire pressure of
the tires of the vehicle. The Tire Pressure and Anti-Tow Monitoring Control function
can provide security monitoring if the vehicle is being towed away without the
knowledge of the driver.

Remote Start Engine Control

For implementing the Remote Start Engine Control for the system in the
example embodiment, with reference to Figure 21, the MCU mainboard 102 is
coupled to the GPS unit 224, to the carbon monoxide sensor 1002, to the electronic




Vehi cl e noving Wthout engine on" In the exanple
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Figure 22 is a flowchart illustrating the process of the Remote Start Engine
Control function in the example embodiment. At step 2202, the driver can either dial
into the system or send a SMS message to activate the Remote Start Engine
Control function. At step 2204, the system utilises the gear shift monitor 1208
(Figure 21) and the handbrake monitor 1206 (Figure 21) respectively to check
whether the handbrake is engaged and whether the vehicle gear has been set to a
parking gear e.g. “Park” position on an Auto-Transmission gear. If either the
handbrake is not engaged or the vehicle gear has not been set to a parking gear at
step 2204, at step 2206, a SMS message or a prerecorded voice message reading
“‘Remote Start Failed” is sent to the driver. If both the handbrake is engaged and the
vehicle gear has been set to a parking gear at step 2204, at step 2208, the ACC
relay switch, the ON relay switch and the START relay switch are turned on. The

START Relay switch is turned on for about 0.5 second to simulate starting a vehicle.



into the systemor send a SM5 nessage to activate the
Renote Start Engine Control function. At step 2204,
the systemutilises the gear shift nonitor 1208
(Figure 21) and the handbrake nonitor 1206 (Figure 21)
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not engaged or the vehicle ggar has not been set to a
parking gear at step 2204, at step 2206, a SMS

mes S gtew 224 0p reckantr diflisingotheeengins agenitaratRGvg (Figure 21), the

e

(Fiperen2tris nade padetenyingedirthatvebice <R, hag bseapstaned, If the

ta@ﬁ%eiglgaﬁlngé’m W1t298 éFi%; g} %oﬁé_s%éwetﬁ&%gte %gﬁep 2210 or

theshattarh volkagay mmdoommz)fﬁghelm ) 0loBs swet detgct an viaeasstaf at least
rt 2 -
ORI vaRhe, 8 o8 B2 PR STREF S5 ayon s tumes

onlfat akoyt @/6)’5t®gendﬂ)kﬁ ithe tachpo@terisignalenaiijor 42d Ot (régure 21) does

not @?Q %Wétﬁﬁu?étgﬂe 25?5” ?‘%e &g&eq'g % Fn%n?t&% 1ﬁ?°’zeg§§jl$r]etfl) stili

ermne’ | vehrcl e 'engin een S
doéh aot deteboar irereasegofaat leasti+00sV IR @ yeéhige hattgny) valiags, at step

at - h
Zzﬁlgt?g'é’?/ﬂﬁlgﬂ F?%%P %%Iggltl (%hﬁﬁ?%%équp égcélét ﬁ OF%J‘C{? "y he tachometer
s:glnabmeaw b?iﬂhtanLerasm) de6s Bt gine tameowtphi atl séem)aﬁﬂdaloy the battery

vollite fitorhtacs PR addlnor e Sy Sfal b s0.5 in the
velsi'clgrimnamwpttag;e 1(2'1me(tﬁ|rqj; tires, Zal)'SMﬁ)m}assage ogiavpresgrorded voice
b t

me33adH feting e 8nse i L SRARONY BT et case of

at | east +0.5V in the vehicle battery voltage, at step

221 h h d fQr.

ccobrie" Beidfdie LRt Bihid 1o (HEORT 23] PSR B hameter
oupu} ablsieps 221009222 an22i4, pontheabatteryg yoltadet rmnitoh €202 (Figure 21)

t t A

de%g{seﬁi }ﬁcré’%ﬁcc?‘%gslgg%} ogév ?r?g%t\g +rgc9§\9%ﬂ%ﬂg) wﬂ&‘ﬁ% ﬁpgt[eg 2216, a
SM&atressgae oF agyerdoordedheitchimedsagarssadindS\Ehgines Stagtedors sent to

RREERY 68 I S RIA9R (0, S Pt st e
vehjtlgrenginemtihe sehitlengime gusvatchel qif by irdesystern adiising the engine
cor\ﬂ}l"t{llgptmab q%?g 2?2 égd (a'zzéﬂf% We?%%&é or & pnIepeeml?@éc} Ghide message

tage
reading Englne Stop is sent to the driver. If the preset timing of the system for

remote starting the vehicle engine has not expired before the driver wishes to
operate the vehicle at step 2218, the system returns control of the vehicle to the

~ driver when the vehicle key is inserted into the ignition.

In the example embodiment, the preset timing of the system for remote
starting the vehicle engine can be set up to one hour. The driver may request the
system to send the reading of the In-Vehicle temperature sensor 2102 (Figure 21)

via SMS so that the temperature conditions in the vehicle can be monitored.



detects an increase of at |least +0.5V in the vehicle
battery voltage, at step 2216, a SMS nessage or a
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engine.

With reference to Figure 23, at step 2302, the engine temperature sensor
2106 (Figure 21) detects that the engine temperature is below 0°C. At step 2304, the
system sends a SMS message reading “Cold Start Engine needed” to the driver. At
step 2306, the driver remotely starts the vehicle engine to warm up the vehicle
engine. At step 2308, the system switches on the vehicle engine and sends a SMS

message “Cold start now, Temperature reading 0°C” to inform the driver.

In the example embodiment, if the driver does not remotely start the vehicle

engine, the system activates the Remote Start Engine Control function if the

temperature remains at 0°C for more than 5 minutes in the example embodiment.



sends the reading of the carbon nonoxi de sensor 1002
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For implementing the Anti Rob / Anti Hijack Control for the system in the

example embodiment, with reference to Figure 24, the MCU mainboard 102 is
coupled to the engine immobilizer unit 208, to the output speakers 212, to the cold
water micro spray unit 216, to the microphone 222, to an electronic stun pad 2402
and to a Panic button 2404.

In the example embodiment, the electronic stun pad 2402 is located under
the seat of the driver as an offensive measure. The Panic button 2404 is located on
the display panel of the vehicle and in close proximity to the driver.

In the example embodiment, the owner/driver of the vehicle can utilise the
Anti rob / Anti Hijack Control function to remotely stop the vehicle in the event if the

vehicle has been stolen.




to the driver in the event if the driver decides to
warm up the vehicle engine renotely when the vehicle
engine is at a |low tenperature, for exanple at OC
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cor(neélg{gél, ?he remote immabilization system activates the engine immobilizer unit
208 (Figure 24), forcing the vehicle to slow down and stop. The remote
immobilization system then activates a siren through the output speakers 212

(Figure 24), which can alert other vehicles nearby to assist the driver.

In the example embodiment, after the remote immobilization system is
activated, a colour dye containing pepper. spray can be sprayed at the intruder by

the owner/driver.

In the example embodiment, a dual relay-switch setup is utilised for spraying
the colour dye containing pepper spray. With reference to Figure 25, a first relay
switch 2502 and a second relay switch 2504 are provided. The first relay switch

2502 is switched on to connect the colour dye to the cold water micro spray unit 216
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In the example embodiment, when the vehicle is hijacked with the
owner/driver in the vehicle, the owner/driver can press the Panic bution 2404
(Figure 24). The Panic button 2404 (Figure 24) is a press and hold button so as to
prevent any false alarms. When the owner/driver presses and holds the Panic
button 2404 (Figure 24) for about 2 seconds, the system dials a preset emergency
number. The remote user, e.g. the police or a friend, can opt to remotely stop the
vehicle by utilising the engine immobilizer unit 208 (Figure 24). The remote user can

also listen to any sound in the vehicle by utilising the microphone 222 (Figure 24}.

In the example embodiment, the Anti Rob / Anti Hijack Control function can

provide security measures when an intruder has taken control of the vehicle. The




el ectronic stun pad 2402 (Figure 24) with a high
voltage to deter any intruders. In the exanple

enbodi ment, the electronic stun pad 2402 (Figure 24)
can inmmobilise an intruder while the col our dye
cont ai ni ng pepper spray can assist in identifying the
intruder in the event if the intruder manages to
escape. In the exanple enbodinent, if the owner/driver
is in the vehicle when the vehicle has been hijacked,
the Anti rob / Anti Hijack ntrol function can be
utilised to renpotely stop the vehicle. In the exanple
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presses and holds the Panic button 2404 (Figure 24)
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a friend, can opt to_renotely_sto t he
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sefggttasob. f uncti on can prOV|de security measures when

an i ntruder has taken control of the vehicle. The 39
vehi cl e can be stopped renotely and of fensi ve neasures
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he dr|ver deci
gear At stgp 27 86 aftter the driver rem ves the vehlcle key from the ignition and

closes the door of the vehicle, the system locks the doors of the vehicle after about
10 seconds. At step 2708, the system checks to determine if either the vibration
sensor 2602 (Figure 26) or the tilt sensor 1902 (Figure 26) has been activated. If
either the vibration sensor 2602 (Figure 26) or the tilt sensor 1902 (Figure 26) has
been activated at step 2708, an intrusion is deemed to have occurred. At step 2710,
the vehicle engine is switched off by the system by utilising the engine immobilizer
unit 208 (Figure 26) and an alarm is activated. At step 2712, a SMS message

reading “Alarm Activated” is sent to the driver. At step 2714, the system dials the
| preset number of the driver and allows the driver to listen to any sound in the vehicle

by utilising the microphone 222 (Figure 26).




park the vehicle tenporarily and activates the
Tenporary Parking Control function by sending a SVMS
nessage reading "Park with Engine on" to the system
At step 2704, the system plays back a pre-recorded
nmessage via the output speakers 212 (Figure 26) so
that the driver checks that the handbrake is engaged
and the vehicle gear has been set to a parking gear
e.g. "Park" position on an Auto-Transm ssion gear. At
step 2706, after the driver jnenoves the vehicle key
fromthe ignition and closes the door of the vehicle,
t helnstits eeamplzcdrabodimenit df theaf istnoantradion Heteafedeat stdpo2708, the
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automatically in the absence of user commands. It

will be appreciated by a person skilled in the art -

t hat nunerous vari ations



and/ or nodifications may be made to the present

i nvention as shown in the specific enbodinents

wi t hout departing fromthe spirit or scope of the

invention as broadly described. The present

enbodi nents are, therefore, to be considered in all

respects to be illustrative and not restrictive. 41

CLAIMS 1. An on-board systemfor controlling one or

nore devices installed in a vehicle, the system

conprising, a mcrocontroll 3&; a wWreless

comruni cati on nodul e coupled to the mcrocontroller;
CLAMWSor nore sensors installed in the vehicle and

coupled to the mcrocontroller; wherein the

m crocontroller controls the one or nore devices based
1. on Asiograiasd sgstemvied comtortiinghenanbr mioes dedossrimstatiattiroa vehicle,

sensors, or both; and wherein the

themr@gtggggﬁ%pg?lﬁ@r initiates a comruni cation to an

ext amiglocowmeiieni cati on devi ce via the conmuni cati on

nodyl.e e ' I el.v ,om S S. 2.

Thed LeRES ont Ry AR Prb BB EolFRe CHRICBATRIEE es

conpné ser anbre ssersots onstatledi oe; theheebieies carsd coogpiedseto  the
mic et | level sensor; and wherein the

m crocontroller controls the first action device based

on whegmit she rmeicescoattollgrononthds dheodred drewele tdesices lzasedd on
. el rpller initiates a. cQ nication to th
siohglF Py BHhuf WieiesR Bl Elcion TN, fRusencatey gh i ana

nodwhereirbathed noinrdchetrsliegniitateecai caohniunicativhe tal anhekternal
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fromdkieé sensmel. a second action device; the sensors
conprise a human input device; and wherein the
m crocontroller instructs a driver reaction test by
2. act Theabystgmtdeeclaimed in claim 1, wherein the devices comprise a first action

device;

the sensors comprise an alcohol level sensor; and

wherein the microcontroller controls the first action device based on signals
received from the alcohol level tester and the microcontroller initiates a
communication to the external communication device via the communication module

based on the signals received from the alcohol level sensor.

3. The system as claimed in claim 2, wherein the devices further comprise an
alerting device and a second action device;

the sensors comprise a human input device; and

wherein the microcontroller instructs a driver reaction test by activating the
alerting device based on signals received from the alcohol level tester and the
microcontroller controls the second action device based on signals received from

the human input device.

4. The system as claimed in claim 3, wherein the alerting device comprises an

optical device, a sound device, or both, and wherein the action device comprises a



alerting device based on signals received fromthe
al cohol level tester and the mcrocontroller controls
t he second action device based on signals received
from the human input device. 4. The system as cl ai ned
in claim3, wherein the alerting device conprises an
optical device, a sound device, or both, and wherein
the action device conprises a 42 water spray device,
t he human i nput device conprises a button, and the
first action device conpriggs an engine inmmobilizer.
5. The systemas clained in claiml1l, wherein the
watkr\spcas deviog rthe duarandhputtdevire cewprisesaan buttod, iangtthe first action
action device; Lhe.seng&rs conprise a human i nput

deHS%FBQPr'g%%aWQQIQ?ﬁmF}? Af%crocontroller instructs a

driver reaction test by activating the alerting

device, controlling,the first act.i evi ce bas .
5. o1 ohts SYPBRLAS Sl I Balth ' IyrEFéih e H8YieEF cBRfite B alerting
devite and arfirstaddtien diemicej at es a communi cation to the

external comuni catjion devi via thae conmuni cat i on

rod IS PR ELBP SR BIAAMPY Ge¥o8eard t om t he hunan

I npuwhedsw itioee miGrocditeolisy Fristmicts a adrivemeehdtiondbsti iy activating the

erein the devices further conprise second_act i
aleffi e, Aanftihg i trsLadti JoRIR it o SERRR Tedias flom the
humahiigput device andlihs edcronontises indtistés arceaenmdcatfondmthd external

human i.nput devicge. 7. The system clai,ned,in.claim .
cofipgkalf devfie e i cormmptitio Nkt BRuRR HasRe 5 tnk Yiaf oeived
froinhtae deo@mdnpottdemicedevi ce conpri ses an air freshener, a

hum di fier, or both, the alerting device conprises an

opti cal device, a sound device, or both, and the
6. i r The aybicdn ad alaicedciangiins 85 whredn ghe elevites Hultherecomprise a

8. The. temas_clained in claiml rein th . .
seqfing] GO, BRPY oand 1 M cRgfofRviariroly Fie sl gction device
basaghpn theesignals radaigdcian dtad Bumhah inpuieesise; and wherein

the mcrocontroller controls the alerting device based

on signals received fromthe driving characteristic
7. sen3¥he sastent dxeclainosdin@iima, lvetiereini the &lagndnput device comprises

a button, the second action device comprises an air freshener, a humidifier, or both,
the alerting device comprises an optical device, a sound device, or both, and the

first action device comprises an engine immobilizer.

8. The system as claimed in claim 1, wherein the devices comprise an alerting
device;

the sensors comprise a driving characteristic sensor;

and wherein the microcontroller controls the alerting device based on signals
received from the driving characteristic sensor and the microcontroller initiates a
communication to the external communication device via the communication module

based on the signals received from the driving characteristic sensor.

9. The system as claimed in claim 8, wherein the alerting device comprises an
optical device, a sound device, or both, and the driving characteristic sensor

comprises a speed sensor, a seatbelt sensor, or both.




conmuni cation to the external communication device via
t he communi cati on nodul e based on the signals
received fromthe driving characteristic sensor. 9.
The systemas clainmed in claim8, wherein the alerting
devi ce conprises an optical device, a sound device,

or both, and the driving characteristic sensor
conprises a speed sensor, a seatbelt sensor, or both.
43 10. The systemas clainmed in claim1l, wherein the
devices conprise an action gdevice; the sensors
.conpri se a carbon nonoxi de sensor; and wherein the

m crocontrol l er controls the action device based on

[ [ f. 1.1 h ' .
105, Sk vlent 8 SRR B T, SREEH BRI TPARE pp action
devibe: exter nfal cormulni cati on devi Cﬁ Vi a thle ed

.t he signals receive

F TRl £ carkBR Sorilide erRbdn ' S Lo e
cl aan@avhieneinltbe midrocomihalieeicontrble the tacbon device dased on signals
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- comotundation év theeextéral cenmangatompgevise via the lcomgaunicationonodule
hicle:. and wherein the

oppl ed t. Eattery of .th .

bagetk B B viudle b B 10 Farb Gl reriedtiethased on

signals received fromthe voltage nonitor for

recharqing the batter. nd e mcrocontrol |l er . .
17 o EG S8R 88 shihpEay B 10 S el R ragtRn Rvice comprises 2
wirtlosnecontiodler.on device via the communi cati on nodul e

based on the signals received fromthe voltage

nonitor. 13. The systemas clained in claim12,
12wheifbe mytfeen as iclaimed dn ictEmc bnhersds thendevices carnprigd aa action
dedLOuUP consisting of a starter of the vehicle engine, a

gg%r control device, and a break control device. 14.
Theirsysdresorsasorapaseradraltage Inaonitot coupledadra baitergenfithe srehicle;
angonPrise an alerting device;

wherein the microcontroller controls the action device based on signals

received from the voltage monitor for recharging the battery and the microcontroller
initiates a communication to the external communication device via the

communication module based on the signals received from the voltage monitor.

13. The system as claimed in claim 12, wherein the action device comprises one
or more of a group consisting of a starter of the vehicle engine, a gear control

device, and a break control device.

14. The system as claimed in claim 1, wherein the devices comprise an alerting
device;

the sensors comprise a tilt sensor and a engine-off sensor; and

wherein the microcontroller controis the alerting device based on signals
received from the tilt sensor and the engine-off sensor and the microcontroller
initiates a communication to the external communication device via the

communication module based on the signals received from the tilt sensor. .



the sensors conprise a tilt sensor and a engi ne-off
sensor; and wherein the mcrocontroller controls the
~alerting device based on signals received fromthe
tilt sensor and the engi ne-off sensor and the
m crocontroller initiates a conmunication to the
external comruni cation device via the conmrunication
nodul e based on the signals received fromthe tilt
sensor. 44 15. The systemas clained in claiml,
wherei n the devices conpris%4an engi ne starter
devi ce; the sensors conprise a handbrake detector and
a gear shift detector; and wherein the

153 RSB hEGRPAIEL ¥ RSP SRS an enome
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frointhe Gantbrake dbtcforrmdithe gebhshifdatietorke detector, the
gear shift detector and the tenperature sensor, and

the mcrocontroller initiates a conmunication to the

16eXt ThaalstennndiBialrabd 0N i@ i 162 wheteih Nike 68A¥BIRIfGAIErOtbMprise a
¢ nodul e based on the signals received fromthe
CRHAMTQRE Wt E or, the gear shift detector and the
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gm er nal qtomTunl cation device via
and the temperature sensor.
17. The system as claimed in claim 1, wherein the devices comprise an offensive
measure device;
the sensors comprise a panic button; and
wherein the microcontroller controls the offensive measure device based on
signals received from the panic button or the communication module and the
microcontroller initiates a communication to the external communication device via

the communication module based on the signals received from the panic button.

18.  The system as claimed in claim 1, wherein the devices comprise an engine
immobilizer unit coupled to the engine of the vehicle;

the sensors comprise a vibration sensor; and

wherein the microcontroller controls the engine immobilizer unit based on

signals received from the vibration sensor and the microcontroller initiates a



t he conmuni cati on nodul e based on the signals received
fromthe panic button. 18. The systemas clained in
claim1, wherein the devices conprise an engi ne
i mmobi lizer unit coupled to the engine of the vehicle;
the sensors conprise a vibration sensor; and wherein
the mcrocontroller controls the engine i nmobilizer
unit based on signals received fromthe vibration
sensor and the mcrocontroller initiates a 45
conmuni cation to the externglg communi cation device via
t he communi cati on nodul e based on the signals
compumicadion fte tre exlernal borativoitaiemdevice VB, tha costinadcation module
. rolli - Y fces installed in
oo B SR B R bR 40 ol (g the one
or nore devices based on signals received froma
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the methogitdongprisirgonmuni cation to an external

co ' ' devi La th cqmuni cati.on nodul e

bas oot 3te (R 6F Mo, upfisef HREed.AE R T Erefay from
winrless aoomauichten. module, sensors installed in the vehicle, or both utilising a
microcontroller; and

initiating a communication to an external communication device via the
communication module based on signals received from the sensors utilising a

microcontroller.



