W RELESS VEH CLE BURGLAR- ALARM SYSTEM BACKGROUND OF THE INVENTICN 1. Field

+of 'the Invention The present

systemand 5 nore particularly, to a wirel ess vehicle burglar-alarm

system 2. Description of Related Art

I nvention relates to a vehicle burglar-alarm
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owner may install a vehicle burglar-alarm system in the car. When leaved

the car, the car owner initiates the vehicle burglar-alarm system, driving a

10 set of sensors to detect different locations inside the car.
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When an abnormal condition occurred, for example, when a person
intruded into the car, the respective sensor is induced to turn on the alarm,
causing the alarm to produce a loud and sharp sound to threaten the thief or
to call the car owner to the parking place. |

The loud and sharp sound of the alarm of a conventional vehicle
burglar—alarm system may effectively threaten a thief, however it may be
not hearable to the car owner who is far away from the parking place. In this
case, the car owner cannot take the necessary measures. Further, when a

wrecker is removing the car from the parking place, the car owner cannot

20

know the situation even if the alarm of the vehicle burglar-alarm system is
initiated. In this case, the car owner knows the fact that the car was removed
by a wrecker ogly when returmned to the parking place. These problems
occurred just because the vehicle burglar-alarm system does not have the

function of actively informing the car owner of any abnormality of the car
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function of actively informng the car owner of any abnormality of the car
1 onthe real tinme. Further, the |oud sharp sound of the alarmof a vehicle
bur gl ar-al arm system produces a noi se to the surrounding. Therefore, it is
desirable to provide a wirel ess vehicle burglar-alarm systemthat
elimnates the aforesaid problens. SUMVARY OF THE | NVENTI ON The di scl osure
has been acconplished under the <circunstances in view. It is therefore the
mai n aim of the enbodi ments, disclosed herein a wireless vehicle
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enabl i ng the owner o car to status of the car on tine. In

one aspec§UMNEARY OFPTPIE ISVENTMOR] ess vehicle burglar-alarm system
conprising: an on-board main unit tnstalled in a car and electrically

connected to at-Theastdigoksigasorthaand wéed eagtcOMP IRt il.?hééﬂ d , each

said sensor being adapted to detect an abnormal “status of a predeterm ned
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~disclosed ‘herein a wireless vehicle burglar-alarm system, which

" automatically detects the presence of base stations within the
communication range and stores in a memory the individual CGI (Cell

- Global Identity) of each detected base station so as to actively inform the
owner of the car of the status of the car when the storage CGI data is
changed. It is another aim of the embodiment, disclosed herein a wireless
vehicle burglar-alarm system, which automatically informs the owner of the
car of any abnormality of the car, enabling the owner of the car to know the
status of the car on time.

In one aspect, there is provided a wireless vehicle burglar-alarm
system comprising: an on-board main unit installed in a car and electrically
connected to at least one sensor and at least one alarm in said car, each said
sensor being adapted to detect an abnormal status of a predetermined

~location in said car and to produce an abnormality signal upon detection of
an abnormal status of the predetermined location, and on-board main unit
- being adapted to receive the abnormality signal from each said sensor and to’

control said at least one alarm to produce an alarm signal



an abnormal status of the predeterm ned | ocation, and on-board main unit
bei ng adapted to receive the abnormality signal fromeach said sensor and
to control said at |east one alarmto produce an al arm signal 2 upon
receive of said abnormality signal; and a wirel ess conmuni cati on apparatus
installed in said car and electrically connected to said on- board main
unit and adapted to receive the broadcast of at |east one base station of
one wi reless comunication systemand to store the Cell Gobal Identity of

each base station,of the, 'i)el ess comyuni cati on system  wherej n when said
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bur gl ar-al arm system accordi ng e present inve
| stored Cell Global Identity is disappeared from said wireless

communication apparatus and said wireless communication apparatus
has the Cell Global Identity of one new base station stored therein, said
wireless communication apparatus sends a relocation signal to said on-
‘board main unit, causing said  on-board main unit to start the at least one
alarm.,

BRIEF DESCRIPTION OF THE DRAWINGS

the present invention.

FIG. 2 is a system block diagram of the present invention.

FIG. 3A is a schematic drawing showing a CGI (Cell Global Identity)
data stored in the memory of the wireless vehicle burglar-alarm system
according to the present invention.

FIG. 3B is similar to FIG. 3A but showing the storage CGI data

“changed. ' '
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to FIGS. 1 and 2, a wireless vehicle burglar-alarm system

in accordance with the present invention is used in a car 90, comprised of an

on-board main unit 10, a wireless communication apparatus 20, and a



FIG 3Bis simlar to FIG 3A but showing the storage CG data changed.
. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Referring to FIGS. 1 and
2, a wireless vehicle burglar-alarmsystem in accordance with the present
i nvention is used in a car 90, conprised of an on-board nmain unit 10, a
Wi rel ess conmmuni cati on apparatus 20, and a 3 nenory 30. The on-board nmain

unit 10 apghd, | S 0] ni cation pparatus 20 are electrically
connected to gg’é\#‘%?hgr(?n%ﬁgﬁéﬁﬂwugﬁ 16 and the swireless mmimmiieston
comuni cat,] ratus 20. A set of sensors 41-43 and an al arm speaker 50
are inst a%#@%a?lﬁspéﬁear eselg;g;r lgﬁfh@@neeetﬁd icaath stheneThednémdriye3@ns boar d
main unit 10. The sensors 41-43 can be a door sensor, ignhitionh switch

sensor, t$eHNeditg thenvirelessconraunidation ¥paradas 2gnor mal condi tion occurred
at one of the set locations after the wireless vehicle burglar-alarm
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gi ves an abnormality sign
of the aQﬂQ[@k' signal S the an-board main unit 10 immediately drives
the al arm spéa %II}%&# ﬁB%FS’&?RFe@W‘N&cb@@ﬂ&OVs\ImW SEmsgr,t diettpar  owner
of an ab %f st at US[P of the car, 90. 15 After the car 90 entered a Local
Area ( LA?I ogb, bepeanfhromwaal conslitioni aceirced appne affthe 26t tratiopRufgom t he
message of the broadcast
the wireless vehicle burglar-alarm system was initiated, for example, when
L the door of the car 90 is opened abnormally or when an external body is
10 inserted into the ignition switch of the car 90 during alert status of the car 90,
the respective sensor gives an abnormality signal S to the on-board main
unit 10. Upon receipt of the abnormality signal S, the on-board main unit 10
immediately drives the alarm speaker 50 to produce a warning sound A,
informing the car owner of an abnormal status of the car 90.
15 After the car 90 entered a Local Area (LA) 100, the wireless
| communication apparatus 20 can know from the message of the broadcast
) of the Broadcast Control Channel (BCCH) of one base station (BS) 110 in
the Local Area (LA) 100 whether the car 90 has moved to anew location. If

detected a location change of the car 90, the wireless communication

20 apparatus 20 immedi_ately advises a Visitor Location Register (VLR) (not
shown) to make a registration via a Stand Along Dedicated Control Channel
(SDCCH). After registration, the wireless communication apparatus 20
obtains a Location Area Identity (LAI) and a Cell Identity (CI) from a Cell
Global Identity (CGI) in the broadcast of the base station 110. The wireless



} .of the Broadcast Control Channel (BCCH) of one base station (BS) 110 in

. the Local Area (LA) 100 whether the car 90 has noved to a new |l ocation. If
.detected a | ocation change of the car 90, the wireless comunication 20
apparatus 20 i medi ately advises a Visitor Location Register (VLR (not
shown) to nake a registration via a Stand Al ong Dedi cated Control Channel

( SDCCH) . er _r.eqi.stration, the wireless communication apparatus 20
obtains a 151 é&Pﬁﬁ%tHﬁiﬂywlﬂmeﬁr@lhallasmmndidgnbaswsteﬁbhsf(fmm a Cel
G obal Identit CE) in the broadcast of the base station 110. The

wirel ess CXAIR base siatimpph2@), umddeteimine thes abability ofithe wadidhedoase
stations (for exanple, the base station 120), and determ ne the usability
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ldentity (CA). In general, when entered a new Loca t he
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entered z nﬁw{1 Local f.a (Lﬁ% 100, the wi rel ess conmunication apparatus 20
~ stores i h9050R r%éi?'@@i Systgractd kamoea thef cutrenbdeeativpat ofrthe 110, 120
within the Local Area (LA) 100. As shown in FIG 3A, DSIDl is the CA of
the baseWIEelass eommamicaSbdapparatus 20GTHs attientsealledahb ekt t er
parking of the car 90, the on-board main unit 10 enters an %I ert node and

sends a Thetsfoge,sivbenltheowifetes éGndRdnieaBH UrhAl 20R38la new
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Local Area (LA) 100, the wireless communication apparatus 20 stores in

10 the memory 30 the respective CGI of the base stations 110, 120 within the
Local Area (LA) 100. As shown in FIG. 3A, DSID1 is the CGI of the base
station 110, DSID2 is the CGI of the base station 120.

After parking of the car 90, the on-board main unit 10 enters an alert
mode and sends a locking signal to the wireless communication apparatus

15 20, driving the wireless communication apparatus 20 to lock the respective
cell identities of the base stations 110, 120. Thereafter, the wireless

) communication apparatus 20 make re-registration periodically to the net
subject to GSM regulations. The re-registration cycle can be within 6

| | minutes to 24 hours.

20 As shown in FIG. 3, the memory 30 has the CGIs (Cell Global
Identities) of the base stations 110, 120. However, the wireless
communication apparatus 20 may miss the signal of the base station 120
during re-registration due to weather or other reasons even when the car 90

- is parked. At this time, the memory 30 has only the CGI of the base station



15 20, driving the wireless comuni cation apparatus 20 to | ock the
respective cell identities of the base stations 110, 120. Thereafter, the

‘Wi reless conmmunication apparatus 20 make re-registration periodically to
the net subject to GSMregul ations. The re-registration cycle can be
wWthin 6 mnutes to 24 hours. 20 As shown in FIG 3, the nenory 30 has the

Cds (Cell ﬁlm(i:gal ldentities) of the base stations 110, 120. However, the
wireless 1d gredare.onhen the aunsba@oofbgsenstationb eontainall infthe hecinasy

station 120 during re-registration due to weather or other reasons even

when the 88rs sedudes, i sententbf tie mdmomy 30 RerdIBEDED; ?&g@ Pwelde CA of

the base station 5 110. Therefore, when the nunber "o e statlrons

cont ai nedthawiRdesPemiyuRtation’ oL Lhe nemory 30 i
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(LA) 200 duri gln al gé.m)dei of the on-board main unit 10, the wireless
comuni cat i on ggpt Fdis’bas gitlenar gedcia anetheh dvaeal Apem (BANO0 on of
t he Iocatq@lorj change, the wrel ess conmunicati on apparatus 20 nmake a

regi st ratFMSuBfedtert omesl refuthet icmboart s tihfe,10,hehwi wat&sss 10
comuni cati on apparatus 20 advises a Visitor Location Register (CLR) to
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the location change, the wireless communication apparatus 20 make a
registration subject to GSM regulations. At this time, the wireless

10 communication apparatus 20 advises a Visitor Location Register (CLR) to
make registration via a Stand Along Dedicated Control Channel (SDCCH).
After registration, the wireless communication apparatus 20 obtains the
CGI of the base station 210 and stores the CGI of the base station 210 in the
memory 30. As shown in FIG. 3B, the CGI of the base station 210 is BSID3.

15 At this time, the locking signal is initiated, the previously stored CGIs
(BSID1, BSI2) was not in, and a new CGI (DSID3) is in presence, therefore

} it is concluded that the car 90 has been stolen and moved to or dragged to
another Local Area (LA) 200, and the wireless communication apparatus 20
sends a relocation signal to the on-board main unit 10. Upon receipt of the-

20  relocation signal, the on-board main unit 10 immediately drives the alarm
speaker 50 to produce a warning sound A, informing the car owner of an
abnormal status of the car 90. In addition to controlling the alarm speaker
50 to produce a warning sound A, the on-board main unit 10 sends an alarm

signal to the wireless communication apparatus 20, causing the wireless



CEd of the base station 210 and stores the C3 of the base station 210 in
. the nmenory 30. As shown in FIG 3B, the CA of the base station 210 is
.BSID3. 15 At this tine, the locking signal is initiated, the previously
stored Cds (BSID, BSI2) was not in, and a new C@ (DSID3) is in
presence, therefore it is concluded that the car 90 has been stol en and
noved to or dragged to another Local Area (LA) 200, and the wreless
comuni cafPBHNEPpAtnuapParateeRldosends canalaom sigpabto accdrhamafichggnd nain
unit 10. Upon receipt of the 20 relocation signal, the on-board nain unit
10 i medi adétopsdassigsed thy dharownemefkie &4, (ThdWPRERSs %Mg%-mr{waﬁ%”d A,
ar . I'na

I nform ng the car owner of an abnornmal status of the c ition
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on-board main unit 10 sends an alarm sign

appar at usg; | L L C ni cati on apparatus 20 _to sends
an alarm Sslégﬁgi??# %h;%}:té‘gﬁa?ﬁ gi%ﬁ%gée’ g'?iwqgsﬁg‘xa&qséﬂg% Qlieob\mﬁerll t he
car. The ,ﬂlrel ess__canmuni %on apparatus 20 can be a GPRS cel |l ul ar

t el epRone, MESQMBHAICRHGN eg assigned dyathenovererpef the bar camdss tlye,

chunk, fax, nessage, e-mail, or the like. 5 The comuni cati on address

assi gned tlerhoneommaben di the wirelesscomeuieatival Apaca@is0Tee the hobie
Wi rel ess conmuni cati on apparatus 20, or the hone 'tel ephone nunber, office

t el ephondelephivere, nimbenustite tedéplfor@hlintd! £56ny be&,hS% Ql’iﬁﬁgiaéﬁgr%ke car.

When on an alert status, the on-board main unit 10 cah perio 10
read CA dffhklovhePsrildesptity) data fromthe nenmory 30 for meking a

When on an alert status, the on-board main unit 10 can periodically

10 read CGI (Cell Global Identity) data from the memory 30 for making a

comparison. If a previously stored CGI is disappeared and a new CGI is in

presence, the on-board main unit 10 immediately controls the alarm speaker

50 to produce a warning sound, informing the car owner of an abnorﬁlal
status of the car 90.

15 The wireless vehicle burglar alarm system further comprises a

standby battery 60 electrically connected to the on-board main unit 10 and

-“5—/4

the wireless communication apparatus 20 and adapted to provide the
necessary working voltage when the car battery is low.

Although the present invention has been explained in relation to its

20 preferred embodiment, it is to be understood that many other possible
modifications and variations can be made without departing from the spirit

and scope of the invention as hereinafter claimed.



conparison. If a previously stored CG is disappeared and a new C3 is in

. presence, the on-board main unit 10 i medi ately controls the al arm speaker
50 to produce a warning sound, inform ng the car owner of an abnornal
status of the car 90. 15 The wirel ess vehicle burglar alarmsystem further
conprises a standby battery 60 electrically connected to the on-board nmain
unit 10 and the wireless conmunication apparatus 20 and adapted to provide

the necessary working vol t aSWeHREISIOEABVIERSEryY is | ow Al t hought he
present invention has been explained in relation to its 20 preferred

embodi nent, it l.SAtwir@Rasﬁﬂﬁ&ﬁéfe%ﬁgL%géla% S élﬁeéqrﬁgfiggfé:?t modi fi cati ons

and variations can be nade w t hout artin rom and scope of

the i ti | naf i ed WHAT | S CLAIMED.]S: 1. A wirel
veni ol bur ol ar TaPar e Reh iy hiReI ] nlakhs R ERatinally Gomiectsdial ca i n
| east one

a car and @]Ieggtri cally conpecfed to g | east, one sensor and at
alarmin S&CASLARES gt ‘cankone glarmyIn saidoean each saigdesensor dsingnor nal
st at us of predeterm ned location in said car and to produce an

abnor Ral | #42pied Hadetges anrhramalrstatusaf apredetetmirtet loeatioh inajaid car

predeterm ned | ocation, said on-board main unit being adapted to receive

zﬁie dafig pmm psodiicgran abnormaicy sﬁ%ﬁa@ W@éteéﬂ@n%&"ﬁ?ﬁbﬁ@%nﬁ?&ﬁtﬁst | east
produce an al arm signal upon receive of said abnormality 10
signal; afUsaid predetermined location, said on-board majn unit being adapted to
recejve said abnormality signal from each said sensor and to control said at
L least one alarm to produce an alarm signal upon receive of said abnormality
10  signal; and
a wireless communication apparatus installed in said car and
electrically connected to said on-board main unit and adapted to receive the
broadcast of at least one base station of one wireless communication system
and to store the Cell Global Identity of each base station of said wireless
15 communication system;
wherein when said on-board main unit is in an alert mode and when
) one stored Cell Global Identity is disappeared from said wireless
communication apparatus and said wireless communication apparatus has
| the Cell Global Identity of one new base station stored therein, said wireless
20 communication apparatus sends a relocation signal to said on-board main
unit, causing said on-board main unit to start said at least one alarm.
2. The wireless vehicle burglar-alarm system as claimed in claim 1,
further comprising a memory coupled to said wireless communication

apparatus for storing the Cell Global Identity of each base station of said




a wreless comunication apparatus installed in said car and electrically
. connected to said on-board main unit and adapted to receive the broadcast
of at |east one base station of one wrel ess conmuni cati on system and to
store the Cell dobal ldentity of each base station of said wireless 15
comuni cati on system wherein when said on-board main unit is in an alert
node and when one stored Cell G obal ldentity is disappeared fromsaid

Wi rel ess “ﬂtﬂim}mmammlicaﬁonrsystﬂn_and said wirel ess comruni cati on appar at us
has the Cell dobal Identity of one new base station stored therein, said

wirel ess 20 comuhe afiréles@PERIAE %ré%ggaﬁ%ﬁnégk&?ﬁh%%?%i%%gﬁ clagpﬁ?i d

on-board main wunit, causing salid on- n-uni at | east

one al ar MyhreifhGidvhf Féa%?ang%@%%agﬁﬁglaﬁgé@%ﬁ&m systemas clainmed in claim

1, further conprising a nmenor € ess communi cati on
apparatus for s ing.the Cell. bal. Identity of each base_station of said
8 wirel ess coﬂﬁf%%gﬁﬁe%%‘?@ﬁﬁ gmgiﬁé'ﬂiﬁméSﬁs@méﬁicéalm%hltgplmnhl,ar m
systemas clai.med {n claim1, wherein said at |east one alarmeach is an
al ar nPspe¥Rexeing sathe afyi leasés ©neehakirm bis gtennedtable sist am agsigrdd®ed in
claiml1, 5 wherein said at |east one alarmis connectable to an assi gned

comuni cmmmmmaddmsbew'ﬁb})ess@, The wirel ess vehicle burglar-alarm
systemas clained in claim4, wherein said assigned comuni cation address

I's a cellular telRNMfiRless vehicle burglar-alarm system as claimed in claim 4,
wherein said assigned communication address is a cellular telephone

number.

10 6. The wireless vehicle burglar-alarm system as claimed in claim 1,
wherein said alarm signal is a short message.
7. The wireless vehicle burglar-alarm system as claimed in claim 1,

wherein said wireless communication apparatus is a cellular telephone.
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nunber. 10 6. The wirel ess vehicle burglar-alarmsystemas clained in claim
. 1,. wherein said alarmsignal is a short nessage. 7. The wireless vehicle
burglar-alarmsystemas clainmed in claiml1, wherein said wireless

communi cati on appar at i | lular tel ephone. 9 WRELESS VEH CLE
BURGLAR. ALARM SvSTEM RBESAVERELH BUR RARERM W PEFSs vehicl e
bur gl ar-al arm system f or ned, gf on-board main unit and a wirel ess
comuni cation is discl osed.Agl%laﬁﬁéxgéaT THE DISCLQSUHREs the C3 (Cel |
G obal Identity) ,of .a wireless comuni cation base station fromits

broadcast and st &r &4relgss aghicle burglavalarmanystandformed of 96 a6n-Hvagd gnal
to the on-board main unit when the storage C@ is changed during an alert

node of t hgain-uniteddraiwirelesd copaHahihtidieis ﬂ{bcﬁ%%réfg TR Bp%e{rdt fha?r}la”

the at |east one alarm The on-board main unit sen an allarmsignal to an

al arm and dnitveialiieths (RPRCCARIRId AR, FRRY ke send, an gt arm

nmessage to the car owner wrelessly upon
condi tison psel H51i6ATSA 08Bl stdres the TG in amemory, and sends a

re-location signal to the on-board main unit when the storage CGI is

changed during an alert mode of the on-board main unit, causing the

on-board main unit to start the at least one alarm. The on-board main unit

D sends an alarm signal to an alarm and drives the wireless communication
10 apparatus to send an alarm message to the car owner wirelessly upon

(?:Tigc;i)on of an abnormal condition of the car through a sensor.

10




