- 2 JUN 2006 1 A METHOD AND SYSTEM FOR MONI TORI NG AND LOCATI NG AN | NACTI VE

| NDI VI DUAL Field of the Invention [0001] The present invention generakIzyJuN 2006
relates to nonitoring systens. In particular, the invention relates to a

met hod and system for detecting and |ocating individuals who have been
inactive for a predeterm ned period of tinme. Background of the Invention

[ 0002] Present systens for nonitoring individuals are well established in

the state of the art. Existing nonitoring systens nmake use of conplex and
expensi ve AdMEIII(YA ARiEhS Yan %E@Rd\/@lg%" RINGANLY LQEASIYiKs AV an

i ndi vi dual. The object of i tqQri ital signs are dependent on
the application of the noni {Tmﬁéﬂg&shgﬁ%m&-} Hospital s may use such
nonitoring systenms to ensure that their patients are in stable conditions.

When a particular patient exhibit unstable, erratic or dimnishing vital

signs, a central processing statj.on i tified and al arns may be
activated to bring nedical staffﬁlﬁﬁotfﬁléen@t"?’ét}ﬂni on of the particular

atient. [000 | tori S . nonj.t or
Trtalsi gns oftOhars; RUERR SheflEo | ALl ShEhE R oS Mok s T Clt o
areas |ike theahiduls, GF isWtinBSn rdkte AL INRRRT arlde3Ricin YR déteciiEBnd RRbting
vital -signs becone erratic and unstable, show ng indications that the
i ndi vi dual s miglitidbals whoihage béchfinactivé foea ppedetarmitiedtpedsdof timé.ar ns ar e
activated and | ocating neans built into the nonitoring systens also | ocate
the positions of the individuals for rescuers to find themand cone to

f[‘ heir aid easily. Background of the Invention

[0002] Present systems for monitoring individuals are well established in the state
of the art. Existing monitoring systems make use of complex and expensive
detection means and sensors to monitor the vital-signs of an individual. The object
of monitoring these vital signs are dependent on the application of the monitoring

systems.

[0003] Hospitals may use such monitoring systems to ensure that their patients are
in stable conditions. #When a particular patient exhibit unstable, erratic or
diminishing vital signs, a central processing station is notified and alarms may be

activated to bring medical staff to the attention of the particular patient.

[0004] Other types of monitoring systems may be used to monitor vital signs of
individuals performing hazardous work in hard to access areas like the hulls of ships
or underwater repair work. When their vital-signs become erratic and unstable,
showing indications that the individuals might be facing difficulties or in distress,
alarms are activated and locating means built into the monitoring systems also locate
the positions of the individuals for rescuers to find them and come to their aid

easily.



- é'JUN 2006 [ 0005] These present nonitoring systens make use of

sophi sticated sensors and equi prent to monitor the vital signs of thel JUN 2006
i ndi vi dual s. However, these sophisticated sensors and equi pnent tend to be
~expensive. Furthernore, the typical vifal signs nonitored are for exanpl e:
heart beat rate, respiration rate, blood pressure, body tenperature and
brain activity. [50006] Al'l these variables have to be di sadvant ageous]y
moni t or ed bef d9Q95h Thes Bresery menifosing sy stams ok wsedi wwphisHeated gersoruand | s
ascertai ned. Havin many..varj abl. .moni tor ed, al so dj sadvant ageously
conplicate thgqFW‘B%Qﬁgﬂt 5{0?65?{6{ Yo ‘g%f Tﬁf‘sm‘)Ir ECW%BH%%‘faﬁsori WSy e&?ﬁge The
di fferent equispomnt AWl J<6Q i i u ,@ se i S e

al so a concerr?. OOC(%&f](?i %tsern%ﬁs g{ngl?rtroke?{golr%i Gr?g < lgrysg‘;ﬁs an ggle(%rg’eg?egan be

i mpl enent ed byypiedl vit@lf sigR Gediofielre fst exAnpleVAaR Bedt WY, RePratiBie rdBlosdf t he
i ndi vi dual being nonitored conprising a few accel eroneters for det ect i ng

noti on and acpetseuref baly. teifpersbire dad bmasaativitybe worn by the el derly and by
individuals with life threatening conditions who are predom nantly al one
and not in usual conpany of others who can provide assistance in a nedical

. Th | I b i ndi vi dual '
out door et  videt Al (e PR ol SRetiiraeti bl AoIied RO 1 Agtad
k king. [00 f i : A IS t f .
pertod o 11 murctg offe PR B eRTREVERR\ Ahetinll AR o) RO T

| ocation syst %diﬁ?&?rﬁgy_‘ a?s@disadvahﬁgédiﬁlw&mﬁﬁaM&i&mrhémamaIn)A sERfrHEers to
the location of the individual. [0009] It can thus be seen that there

exi sts a need shdr nnioning systamak. rTHeudiffevany efjoipmendnéquired for afonitovags swdht y of

an individual that can overcone the di sadvantages of the existing prior
art. diverse variables are also a concern.

[0007] Alternatively, monitoring systems and devices can be implemented by way
of accelerometers. A device is worn on the body of the individual being monitored
comprising a few accelerometers for detecting motion and acceleration. These
devices may be Wom by the elderly and by individuals with life threatening
conditions who are predominantly alone and not in usual company of others who
can provide assistance in a medical emergency. These devices can also be worn by
individuals who engage in outdoor activities alone like trekking, mountain climbing,

hunting and kayaking.

[0008] If no motion or acceleration is detected for too long a period of time, an
alarm may be activated which will initiate a possible location system incorporated

into the device which will notify rescuers to the location of the individual.

[0009] It can thus be seen that there exists a need for a simple and robust way for
monitoring of inactivity of an individual that can overcome the disadvantages of the

existing prior art.



- 2 JUN 2006 3 Sunmary of the Invention [0010] The present invention seeks

to provide a nmethod and systemfor nonitoring and |locating of an inactiJUk 2006
i ndi vi dual [0011] Accordingly, in one aspect, the present invention

provi des, a notion sensing device for gletecting notion conprising: a
sensing frame supported by a free pivoting stand at a center of the

sensing frane; the sensing fra further conprising a plurality of

wei ghted reflectors arranged e%ﬁ?ﬁ?ﬁ?&ﬁpFﬁhY the center of the sensing
frame; a plurality of photo detectors for detecting a change of state of

| i ght flectj f the pl it f i ghted reflect t he . [
frame moves. - d0reL B e egbREr s Lebr o JEnanat MRRd Bt o B B aTEG hen |
the plurality Qf l&ﬁﬁﬁ?a&eﬁ@é&%@@ﬁﬁlhﬂ@a‘?m t he change of state of I|ight

reflecting off the we phot o etectors. [0012] In another aspect, the
present invention provides, an apparatus for nonitoring and |ocating an
i ndi vidual conprising: a notion sensing device conprising a sensing frane
supported by d001¢eA@ionbbgingnonansheat, tiee estnenveitidnieovidey) ainigiohrsangng t he
sensing frame further conprising a plurality of weighted reflectors
arranged equi dicicarfpr yleepitng meton eqpmenrisisiz: teh sensings frame fsupperteda byl ar&ed ty of
photo detectors for detecting a_change of state of light reflecting.off the
plurality of R}%‘?t’d‘ﬁtsga&d g‘? F*‘é@%f@*w fg frameethe sesingr Histhes compiising py| se
generator for t] . i 3 lural ity of ot o
detectors det édc?1 ﬁgbz%?cdﬁ%edgﬂ tg%%é%{lg%%se %(&j!ljfﬁ ge?g%ﬁ}sét%ﬁﬁgyc ?rloﬁb %Eﬁ f Xl%tﬁre Oggl?eg ht ed
phot o det ect Ofsgnsi@dframes IpIIRUY 6f fifdfo dBEaYETioP AeBliBlc RS bO8Ste oF light
conmruni cat i on nodul e adapted for w reless comuni c§t| ons"in aw re]I ess
communi cat i on refidoning loff the placadity efwelghted Béflectofs when the sensing frame moves; and

a pulse generator for generating electronic pulses when the plurality of photo

detectors detect the change of state of light reflecting off the weighted photo

detectors.

[0012] In another aspect, the present invention provides, an apparatus for
monitoring and locating an individual comprising: a motion sensing device
comprising a sensing frame supported by a free pivoting stand at a center of the
sensing frame; the sensing frame further comprising a plurality of weighted
reflectors arranged equidistantly from the center of the sensing frame; a plurality of
photo detectors for detecting a change of state of light reflecting off the plurality of
weighted reflectors when the sensing frame moves; and a pulse generator for
generating electronic pulses when the plurality of photo detectors detect the change
of state of light reflecting off the weighted photo detectors; an alarm module for
providing alarm functions; a communication module adapted for wireless
communications in a wireless communication network; a location determining
module for determining location of the apparatus; and a main processor adapted for

receiving and processing electronic pulses from the motion sensing device and for



nmodul e for determning |ocation of the apparatus; and a main processor
adapted for receiving and processing el ectronic pul ses fromthe noti od JUN 2008
sensing device and for - 2 JUN 2006 4 controlling the alarm nodul e, the
.communi cation nodul e and the | ocation geterm ning nodule. [0013] In yet

anot her aspect, the present invention provides, a systemfor nonitoring

and | ocating an jndividual conprising; a wirel.ess co ication _network
for providing C\%ltf(gﬁlé% st%eo %@@%q%a%?mwﬂ@wacm%{gy aﬁ‘i)nf?"?o}qcﬁbon
device for noRiLahi hbggovenent rate of the individual; a location
determning server for determning |ocation of the inactivity nonitoring
devi ce; and an energency server for contacting at |east one designated
party when instructed by the inactivity nonitoring device; the inactivity
moni t ori ng de\00d@] Ibheetl amdhdroaspedetthe npmrbery fRenton aackiddle £ rpstgandyr
server being adapted to communicate with each other via the wireless
conmuni cat i on TASHAENE [and1 qcating et individpel reompisivgcta  windessr egmpmicatiemt i on
provi des, a mat{md for monitori and | ocating an indiyvidual conprising
the steps: pr Q9TEIHGORPIOGE VIS SRARIRIFTINR HEYISE an {GaBt 0o FRIBeIEar 1 | ed
by the indivi 'J}‘?ﬁ!d" | | e bet.ween, el ectroni c, pul ses
gener ated by ggﬁ%%lfon s“tétﬁg‘%‘%g‘eg%d\}i%‘élgl‘@%%éh § l‘r%]lg%/fcﬁ\%’tﬂ Fo%t?ﬁnt &%ﬁamﬂﬁ.gvi ce;

activating a W&ger GbArdBdnhining™odatisl Sed tREHREDitH! ﬁ&%i‘i&?uigc dBvibe Cang &ceed a
predeterm ned period of time; activating a main alarmif “user override is
not activat edmerpentyasdrvergoncontavEng an iysts@fevddsightted phaith ywhén agtrusad ilgn of
main alarm contacting a | ocation determ ning server to determne |ocation
“of the inacti e ynackuify weeritegng elevies; thanihastivityi mepnithing dewité, othe ofocatiom
inactivity m)rai tor.l n% device ,to the energency.server. ) o
etermining server and the emergency server being adapted to communicate with

each other via the wireless communication means.

[0014] In yet a further aspect, the present invention provides, a method for
monitoring and locating an individual comprising the steps: providing an inactivity
monitoring device to be worn or carried by the individual; monitoring time elapsed
between electronic pulses generated by a motion sensing device of the inactivity
monitoring device; activating a user alarm if time elapsed between electronic pulses
exceed a predetermined period of time; activating a main alarm if user override is not
activated; contacting an emergency server to notify of activation of main alarm;
contacting a location determining server to determine location of the inactivity
monitoring device; and sending the location of the inactivity monitoring device to

the emergency server.

[0015] In yet an alternative aspect, the present invention provides, a method for
monitoring and locating an individual comprising the steps: providing an inactivity
monitoring device to be worn or carried by the individual; monitoring time elapsed
between electronic pulses generated by a motion sensing device of the inactivity

monitoring device; activating a user alarm if time elapsed between electronic pulses



[0(5)1:5] In yet an alternative aspect, the present invention provides,

met hod for nonitoring and locating an individual conprising the steps? JUN 2006

providing an inactivity nonitoring device to be worn or carried by the

~individual; nonitoring tine el apsed befween electronic pulses generated by
a notion sensing device of the inactivity nonitoring device; activating a

user alarmif ti el apsed. bet wee | ectronic pulses - 2 JUN 2006 .5 exceed

a predet er nmi néd® ngraipfi efﬁrn’f'}eﬁé’?n Cg?f%‘f;iaﬁ'@vaé‘n&ﬁir‘??“éﬂ%fi‘Ferd%’éfﬂdﬁ\}%P?T de is

not activated.,: i st._one. L anat ed rdy to.notif f

activation of %tc %\ga%gr’r%?’hfaa g %rt] ie%%nc_%naec{és}ggl_g%dl S%gtfioo O%g%t(gi?ﬁuﬁ?thodl égﬁ@eer to

det ermi ne | oCahdi@Rlatth; bdiRactinpaciocdidny diBHiting 's&gexd?d’ﬂ&@ﬁmiﬁ@%c%ﬁ&g lofghd e

| ocation of the inactivity nonitoring devicé to said at |east one

desi gnat ed paiitactivily nefitbasg devitd; and séndidpethPrcvatiog o (R0 HBLtiALD hehits

enbodi nent of the present invention will now be nore fully described, with

reference to tgeceimsgidgideast onhilasignafed@amty. FIG 1 illustrates a systemfor

nonitoring and | ocating an inactive individual in accordance with the

present invention; [0018] FIG 2 illustrates a bl ock diagram of an ,

inactivity nonitoring device,ftr, FlLG 1. 019] FIG3 illustrates a

noti on sensi ng device of FlI Eérff(i{%ﬁrﬂmonlﬂ%&éﬁmﬂl &strates the pl an and si de

view of a sensing frane of FIG 3; and [0021] FIG 5 illustrates a

fl hart f t\h Ltori d | i i ndi vidual of .FI G 1.
bevar o deactSPT hBRiE e BRI SrE ARl i WAL ey ShEmore Rl
noni t ori ng andedcpibad, ivith Rierélda¢s {h\é%rivﬁﬂ-gélé)%l:hzw th

[0017] FIG.1 illustrates a system for monitoring and locating an inactive individual

in accordance with the present invention;

[0018] FIG.2 illustrates a block diagram of an inactivity monitoring device from
FIG.1;

[0019] FIG.3 illustrates a motion sensing device of FIG.2;

[0020] FIG. 4 illustrates the plan and side view of a sensing frame of FIG.3; and

[0021] FIG. 5 illustrates a flowchart for a method of monitoring and locating an
individual of FIG. 1.

Detailed description of the Drawings

[0022] A method and system for monitoring and locating an inactive individual with

a preferred embodiment is described. In the following description, details are

provided to describe the preferred and the alternate embodiment. It shall be



-a preferred enbodi nent is described. In the follow ng description, details
are provided to describe the preferred and the alternate enbodi nent. ~ZtJUN 2006
shall be - 2 JUN 2006 6 apparent to one skilled in the art, however that

the invention may be practiced wthout.such details. Sonme of the details
~may not be described at length so as no? to obscure the invention. [0023]
Referring to FIG 1, the system 10 in accordance with the present invention
conprises a widPRPEEL 1@ optskilleddn dhe ARt ROWRVer shatgthe dnyangendayays be usacticad o

| ocation determ ning,server 30 and, an inactivi ni.toring device 20. The
nacti ity ot PR 5936 Ydnd YprRSRny hobbn SBirbe prfheR s 8F
user 17 who WghesalkOtheifvdinphtored in event that the individual 17 |oses
consci ousness or faces situations of distress and requires assistance. The
inactivity nonitoring device 20 nonitors the novenent rate experienced by
t he user 17 and when this novenent rate drops below a predeterm ned |evel,
the inactivit)00ashi Refeiring telElG.¢ sth2 Gy steinl 16 &t acobrdancenwith thel presand mvention
perform a sequence, of actions that will bring aid to the user 17. [0024]
The inacti vi t YCORBRISEH Wﬁaewn&@wtmméﬁwb?é@n@wes@mwmw 14na legation

| ocation deteryning server.are,adapted to communi cate wth each other via
wirel ess e[ngggr% ﬁer?lr%ra%@ apg ) B'WH%‘H' antﬁlgngmdp‘él%\g&- c HI3C8Y %N

network 12. Lt ; j e 0 [ i on.: rk 12
woul d be & mop e L0l 2 AL RN Lol LS ERRLGORTE A AR
[0025] The emejegROEOreEine@Entktatithe fdiilRl 129538RE 86hRUSRITYP AL Stokkidns
standard commrunication neans 13 with at | east one designated party 27 and
rescuers 23. offdéstiescatdirequints ssistante nbhesianstivity oniteriag devied2pmeditd® the
communi cate via standard conmuni cation neans 13 and may al so conmmuni cat e
wi th the emer deenopeskiaje exparignced by the user 17 and when this movement rate drops

below a predetermined level, the inactivity monitoring device 20 will set of a main

alarm and will perform a sequence of actions that will bring aid to the user 17.

[0024] The inactivity monitoring device 20, the emergency server 14 and the
location determining server are adapted to communicate with each other via wireless
communication means 15 provided by the wireless communication network 12.
Non limiting examples of the wireless communication network 12 would be a

mobile phone network or a Wireless Local Area Network (WLAN).

[0025] The emergency server 14 is further adapted to communicate via standard
communication means 13 with at least one designated party 27 and rescuers 23.
The location determining server 30 is also adapted to communicate via standard
communication means 13 and may also communicate with the emergency server via
standard communication means 13. The standard communication means 13 may
comprise the wireless communication means 15 or may be conventional wired
communications such as telephone lines, modems and other cable or line based data

transmission means.



-standard comuni cati on neans 13. The standard comuni cation neans 13 ma
conprise the wirel ess comuni cation neans 15 or may be conventi onal mﬁFZdUNZWﬁ'
comuni cations such as tel ephone |lines, nodens and other cable or line
‘based data transm ssion neans. 7 [0026] Wien the main alarmof the
inactivity nonitoring device 20 is activated, the inactivity nonitoring

et or i ne 1 no HOBEE i (B PLATFms B PG G HE P PG 36 oD 0 M. Mscat i on

determ ni ng serMe; K | St : i-ni
| ocation such aa_s 183 gl)dgf[ %%gs?%?cggjlong Eyé%lg%e%g@%ﬁacgg%r?g%ﬁﬁ@%g&y ?racki ng
or by trianguBatib @atertifienBe 1d28tiM 6€IheSRatRMBURGHREHEMeVied BOr KTHelocdtiin2 7]
The inactivity nonitoring device 20 al so conmuni cates with the energency

server 14 to dekimhipinghsatvet B nmkien us aiff eridtiag nlenisdot tatetnaoing ilovdticatuahg t hat
the user 17 may_ _be unconscious or in distress and requires inmediate

assi stance. Th& Glokal dogitinpag| Bistem ¢GPS} viehwatalkiter3s1 radkingapy by seirngul@ionhe
enmer gency server glff.w%gow , The afner%&%glg erver 14 contacts the at | east
one desi gnat edSPAMAGVEZCR FGMYIEcaHaR p and al so notify them of the
determ ned | ocation of the user 17. The at |east one designated party 27
may be a famly nenber, a next of kin, insurance conpany or an attorney.
The rescuers 2PPThE S AVIHERbRRGEIEMVIRI 0 A8 SommBatA&! witRHd esé& | or
bot h. Both thgﬁ%?pleast ong@designated party 27 and the rescuers %ﬂgnay be
pr edet er m ned saveot4dingotify thireths 3edin alafnd has eeksh avnidlateddudicaingihs. the @6529]
Referring to FIG 2, the inactivity nonitoring device 20 conprises a nmain
processor 40 AAdNaY MetunsAnsSENS|aTgindéiviress aml refuisey imuedietet assivanea. orfheg
device further conprises a nnunigation nDd%Le 50, a Iocatign det er m ni ng
modul e 52  an etgﬁmgxgc; qea |the Yser 17 1s also sent to the emergency server 14.

[0028]. The emergency server 14 contacts the at least one designated party 27 and
the rescuers 23 and also notify them of the determined location of the user 17. The
at least one designated party 27 may be a family member, a next of kin, insurance
company or an attorney. The rescuers 23 may be law enforcement officers, medical
professional or both. Both the at least one designated party 27 and the rescuers 23

may be predetermined according to the user’s 17 needs and requirements.

[0029] Referring to FIG. 2, the inactivity monitoring device 20 comprises a main
processor 40 and a motion sensing device 42. The inactivity monitoring device
further comprises a communication module 50, a location determining module 52

and an alarm module 43.

[0030] Referring to FIG. 5 and FIG. 2, the method in accordance with the present
invention starts with the main processor 40 determining whether an electronic pulse
is received 510 from the motion sensing device 42 within a predetermined period of

time.



[0030] Referring to FIG 5 and FIG 2, the nethod in accordance with the
present invention starts with the main processor 40 determ ning whet RérJU§H006
el ectronic pulse is received 510 fromthe notion sensing device 42 within
~a predetermined period of time. - 2 JUN 2006 8 [0031] The main processor

40 nonitors the received el ectronic pul ses generated by the notion sensing

devi wh d 42 d b th
The time por | QD TBahE LEReStoR dp i R, P oieBiue enimis Bilse? esnstlst B ¢ at o
of the user 17y, }%ﬁﬂn Eéi‘ﬁm%‘?iﬁ@ﬁ@ 25 W 1‘%5?}%%0{1&16%&1@1 V\g Gk dbhicdi? B%ttep%lrﬁﬁfv ionPby

predet erm ned | evel e perio tirnme en generate ectronic

pul ses exceedhé WBELde! e Neste Parioad betfvebi MRch tehRtrahiar p1s deletnthds itBe
activated. [0032] The al arm nodul e 43 conprises a user override 44, a user

al arm 46 and anovemient lt@ofithd 8ser UjorWiast the atovemnermfratt loé thel waen Trdchpk ebelBy  t he
user alarm46 is first activated 515. The user alarm46 is for preventing
fal se al arms idPredricrayast levelel.qidhe penigd whyineabeiween ieseraied elspirauie pulses fir st

renovi ng or deacti,vati t he i nac noni tori.n evice 2 The user
al arm 46 nay cgfﬁ?ﬂlaspée(ge?ergmf’dﬁe@ﬁ& 8?@’(“%1 the,alpym Wdugi qéﬁ?“’x)’?ﬁaat ion alarmto
warn the user 17 wi thout draw ng undue attention to the wuser 17 or the
inactivity nonitoring device 20, followed by a second audible alarmif the

first silent Vodw2ptiHRniddi MSdile 48 onpkis&es ulY ovBSidHSRl aliker AAAn USEMdA arm

46 may be deactivated by activating 520 a user override 44 for either the
first silent maibalatn df. dipmnaaivatibreof the aidmatcdudd €3 ahanser adiincds &l et
indicates that the user 17 is aware of the |ong period of inactivity and
prevents the ralivated dkomlUw wmhrneﬁtfhg foxamwanan@galse[mms]m the ¢vent thearser

override 44 | not cti 20 b the_user 17 in tjine, the main
7% ave ¥a€ilten asleep w hout first removzng or deacuvatting the inactivity

monitoring device 20. The user alarm 46 may comprise of a 2-step alarm; a first
silent vibration alarm to warn the user 17 without drawing undue attention to the
user 17 or the inactivity monitoring device 20, followed by a second audible alarm if
the first silent vibration fails to be noticed by the user 17. The user alarm 46 may
be deactivated by activating 520 a user override 44 for either the first silent
vibration alarm or the second audible alarm, which also indicates that the user 17 is
aware of the long period of inactivity and prevents the main alarm 48 from being

activated.

[0033] If the user override 44 is not activated 520 by the user 17 in time, the main
alarm 48 is activated 525. At this point, the location determining module 52
contacts 535 the location determining server 30 to determine the location of the
inactivity monitoring device 20 and the communication module 50 contacts 530 the
emergency server 14 of the activation 525 of the main alarm indicating that the user
17 is either unconscious or in need of immediate assistance. Upon receiving the
location from the location determining server 30, the communication module 50 then
sends the location of the inactivity monitoring device 20 to the emergency server 14

to facilitate the rescuers 23 reaching the user 17.



‘alarm 48 is activated 525. At this point, the |ocation determ ning nodul e

52 contacts 535 the |ocation determ ning server 30 to determ ne the 'ZJUNZME
| ocation of the inactivity nonitoring device 20 and the conmuni cation

nmodul e 50 contacts 530 the energency sgrver 14 of the activation 525 of

the main alarmindicating that the user 17 is either unconscious or in

need of i nmedi ate assi stance. Upon receiving the location fromthe

| ocation determ ning server 30, the comruni cation nodule 50 then sends the

| ocati on. of tieh1AGELYBRAIRALL SEUR Bt 6% 1800 o TR ASAGY sTBIae 14

to facilitate erescuers reac ing t

conmuni cat i on il @nfluabf uphige! ﬂae%bmnd@ﬁ ﬁfemnﬁbtﬂgtgn%ﬁhtgn nZ d&ie dour t her

continue to update the location of the i1nactivity nonitoring device 20

periodical |y peribdieallyner e naiergaicy aervid 14 GoednSute @hdth@t dsbes Uselocstich!is
|l ocation is accurate. [0035] Alternatively, the communication nodule 50

may contact t RBecusate] east one designated party 27 and rescuers 23 directly
via the wirel ess conmunication nmeans 15 without going through the
energency server 14. The location determining nodule 52 will still contact

Poactivi ty ool ARG S S o huicdof Gk 0 Bt irach 666! Bhvenel 0 (o
the at |east Qpg RS tﬁdanﬁ%stc)ﬂe%ggatg%{]l Qi 8 Wfticks gé?m&mtf& n SQLRY

t hrough the errer genc erver 9'0cat 1 on ermning server 30

i n accor dance 194 whhdu egdigeeigh! théeahb@dneyNRyveretd. f e Ricatiéh deepilmpient of
the | ocation determ ning nodule 52 of the inactivity nonitoring device 20.

Upon the act i waxdulerb2otillistill confact 585ahenlot8tiort Heermnlitiogitérver Hbteedettmiingtheodul e
52 will make use of the. location determni ngl server which is now part of
the location &RpBemPiing iageuty monitoring deaice 2R b wilhsendgbadqestion to directly

to the at least one designated party 27 and the rescuers 23 without going through

the emergency server 14.

[0036] The location determining server 30 in accordance with the present invention
may yet further be a component of the location determining module 52 of the
inactivity monitoring device 20. Upon the activation of the main alarm 48, the
location determining module 52 will make use of the location determining server
which is now part of the location determining module 52 to determine the location

of the inactivity monitoring device 20.

[0037] Referring to FIG. 3 and FIG.4, the motion sensing device 42 in accordance
with the present invention comprises a sensing frame 70 and a pulse generator 61

coupled to a plurality of photo detectors 62 and at least one lighting device 63.

[0038] The sensing frame 70 comprises a plurality of weighted reflectors 60
arranged substantially equidistant from a center 65 of the sensing frame 70. The
weighted reflectors 60 are also arranged such that the angle subtended by each of the

weighted reflectors are substantially equal. The weighted reflectors 60 are further



of the inactivity nonitoring device 20. [0037] Referring to FIG 3 and

FIG 4, the notion sensing device 42 in accordance wth the present -2 JUN 2006
i nvention conprises a sensing frane 70 and a pul se generator 61 coupled to
a plurality of photo detectors 62 and | east one lighting device 63,

- [0038] The sensing frame 70 conprises a plurality of weighted reflectors 60
arranged substantially equidjstant froma center 65 of the sensing frane
70. The wei gita#teddniasabsiantiap planar mpseer apd Hnide dresertexemple i mouaiedian

subt ended by ea e ighted ref]ectors are substanti.al equal . The
wei ght ed refIééﬁg?ggﬁgﬁ%ﬁﬁﬁﬁkgfﬂgpﬁ¥é6 t%g?qugwgﬁﬁgi%HFW&%%Vs%ﬁgﬁar
manner and in &ggrpﬂ i mounted on a plate 64. The wei ghted
reflectors GOCﬁggréaylv%gt%Edeonoun g%%ﬁ awre frane with a center 65 instead
of on a plate 64. [0039] The weighted reflectors 60 are substantially
simlar in weight and together wth the equidistant arrangenent of the

wei ght ed ref | 086y $heCOvaiglved chdlsctbrr 6(rareshbstariallssieibrsianstigly dndatogeti&.
[0040] The center 65 of the sensing frame 70 is supported and secured to a
free- pivoti ndvity the ¢apidistan arrppgemept obhtherieightedhteflsTtors 6L provides feren svetlg
frame 70 to p%vot freel y. abo the free pivoting stand 67. This allows the
sensi ng frane °#8n¢ed s c & relatively wide range of npotions at the
poi nt of support of the sensing frane 70 which is also the center 65 of
the sensing frane 70. [0041] Wth any novenent caused by or experienced by

the user 17, {dvaopaneicester 65 éﬂ'ﬁle?s@nﬁ%% Hame 0tk QRprRRA! A dewulaq0 42 fuoul d

al so nove and likely right itself after the novenent. The sensing frane 70
with its plur aivioting sfandvé?| Thalranpdtingsiaght2dllsws trdensisg G@me 70 to pivot
woul d-counteract the novenent of the sensing frame 70 and w || always
attenpt to ri deelyiabout theaffiee pivgtingneondédt Thisnallawsathe sdnsing afiaame 80 ab

possess a relatively wide range of motions at the point of support of the sensing

frame 70 which is also the center 65 of the sensing frame 70.

[0041] With any movement caused by or experienced by the user 17, the sensing
frame 70 of the motion sensing device 42 would also move and likely right itself
after the movement. The sensing frame 70 with its plurality of well balanced
weighted reflectors 60 would-counteract the movement of the sensing frame 70 and
will always attempt to right itself after any movement to maintain the balance of

the sensing frame 70.

[0042] The movement of the sensing frame 70 causes light from the at least one
lighting device 63 to be reflected by the weighted reflectors 60 which are detected
by the photo detectors 62. The photo detectors 62 which are coupled to the pulse
generator 61 send signals to the pulse generator 61 whenever reflected light from
the weighted reflectors 60 are detected by the photo detectors 62. The pulse
generator 61 then generates electronic pulses when ever there is a change of state

from the photo detectors 62.



t he sensing frane 70. [0042] The novenent of the sensing frame 70 causes
light fromthe at | east one Ilighting device 63 to be reflected by t he Z JUN 2008
wei ghted refl ectors 60 which are detected by the photo detectors 62. The

. photo detectors 62 which are coupled tg;the pulse generator 61 send

signals to the pul se generator 61 whenever reflected Iight from the

wei ghted reflectors, 60 are detectgd by the photo detectors 62. The pul se

generator 61 (¥Rl Jbrdbgiodetestars %ﬂ?@“ﬁﬁﬂ%“é@d e pifcthe qulﬁé?%f%CtarscﬁQange

Getect ref | connOalgb SpERURL Bokfuor haubelnd by e N et S R0 2
the pul se gengy ﬁét%tebi&d' &a%vhélgtﬁeﬁléﬂs id %%]Ectb Qgté&tc?e‘& J)M%n%ﬂo'tcg Altectbi ”Ot

detected, or when there’is no reflecte etecte hot o

detectors 62,62aa siggilas als6 sentso tlielfjb Isk Cgehé}@toptﬂ BEicgRNBE i lightds idegdeieat e the
no light is detected. The change fromdetecting light to not detecting

l'i ght consti t (theshenge Heomy detoétingt lghe to anddtéxting lightecaystietat ochafge of sthte
generate an el e tron c pul se to i.ndi cate novenment by the user 17 or the
inactivity rmﬁP 3%6|PH e gansratar ©bwilkpenerate py clegtrpicamuiede indieate movemenstact i ng

el 8ot roni o pulSel bAS SERRRITBhEpLE Rl St Eote bime's”
determ ne thedg@ ﬁ%qr%‘t{@&ge&;lﬁqgﬁtﬂ&eéc’n;tztgﬁgg%ﬁf’%gfg?{ %t if the user 17 is

unconsci ous or te assis will be

appreci at ed that various nodifications and i nprovenents can be mnade by a
person skilled in the art wi thout departing fromthe scope of the present
i nvention. 12[a@44) idbe electronic pulses generated by the pulse generator 61 are then used to

determine the movement rate of the user 17 so as to infer if the user 17 is

unconscious or in need of immediate assistance.

[0045] It will be appreciated that various modifications and improvements can be

made by a person skilled in the art without departing from the scope of the present

invention.




1. A notion sensing device for detecting notion conprising: a sensing frane
supported by a free pivoting stand at a center of said sensing franme; ZsRiNE00
sensing frame further conprising a plurality of weighted reflectors

arranged equidistantly fromsaid centef,of said sensing franme; a plurality

of photo detectors for detecting a change of state of light reflecting off
said plurality of weighted reflectors when said sensing franme noves; and a
pul se generator for generating el ect (8IS pul ses when said plurality of

photo detectors detect said change of state of light reflecting off said

wei ghted photo detectors. 2. The notion sensing device in accordance with

claim1, whergj oﬁ%%nﬁn‘@%.gp\tziggforB@Je&tﬁ%tr%t?ona{oﬁmﬂ?ﬁfhgt ed in a substantially

pl anar manner . i'on sensing device I n‘acc6rdance with claim 1,

wherein said wei ghthednsih@fffagfet QippoRt® BYPUNQ pRItiAg RtaldCat 4 cedfef ofiihidon
sensing device in accordance with claim1, wherein said weighted

refl ectors areemsimgiftaeet; emdasensing frarmerefurther Thaprisihg on Handitynpfdexcighed n
accordance with claim1, wherein said plurality of weighted reflectors are
subst ant i al | yreflegiorsarrangediequidistantly, framesaidrentonofseitkiengjngléeinge i n accor dance

with claim1l, wherein said sensing frane ivots freely abqut said free
pi voting stand and? ‘P’@?‘%rﬁ) iﬂ‘@tq %ﬁ??ﬁmﬁ%sfg’g&@%“%g Wi g @ eStatSfOf(rer%tnent.
- 2 JUN 2006 . T t] . ' ' i dance w m 1,
whorein said Fishing O B ABALRE AT XA G R T RS Rl e Tl
and
a pulse generator for generating electronic pulses when said plurality of

photo detectors detect said change of state of light reflecting off said weighted

photo detectors.

2. The motion sensing device in accordance with claim 1, wherein said weighted

reflectors are mounted in a substantially planar manner.

3. The motion sensing device in accordance with claim 1, wherein said weighted

reflectors are mounted on a plate.

4. The motion sensing device in accordance with claim 1, wherein said weighted

reflectors are mounted on a wire frame.

5. The motion sensing device in accordance with claim 1, wherein said plurality of

weighted reflectors are substantially similar in weight.

6. The motion sensing device in accordance with claim 1, wherein said sensing frame
pivots freely about said free pivoting stand and said sensing frame possesses a wide range

of movement.



8. A systemfor nonitoring and |ocating an individual conprising: a

wirel ess communi cation network for providing wreless comunication-regRga0s
an inactivity nonitoring device for nonitoring the novenent rate of said
individual; a location determ ning server for determ ning |ocation of said
inactivity nonitoring device; an energgncy server for contacting at |east
one designated party when instructed b said inactivity nonitoring device;
and said inactivity nonitoring device, said | ocation determ ning server and
sai d en&r genthe metigresenbiog dgvigel tyriceordanceaatinalaiinch véhewiin snidhight ipptewidedi a
said wireless comunicati.on neans; wherein said inactivity nonitoring

devi ce f By atHeast eslightisgdevige.not i on sensing devi ce conprising a sensing
frame supported by a free pivoting stand at a center of said sensing
frame;- said sensing frame further conprising a plurality of weighted

refl ectogs apr j -§¥QR I : ' .of .said sensing frane;
a plural ?ty oésgﬂg@goﬁg?gg%ro S hfl%crahégg?égﬁﬁ%&g@% rhsg{eg'of state of |ight
reflecting of§ wsajeds &Jn&iﬁﬁxﬁibﬁﬁbmﬁet%@xk%ﬁﬁr@viﬁﬁﬁg'xﬁfélé&% SomWhiaRkafiéH SefBNSI NY
frame noves; and a pul se generator for generating el ectronic pul ses when

sai d plural ity phctbigtnomdetiag devise fienagiitodng the ekvvegentabtesif ahie imfivituaght
reflecting off said weighted photo detectors. 9. The systemin accordance
with clai m 8, aletien deteraiiningiseeefy determiniigclacation of seidvioadtivitynpenitosisg a
nmobi | e phone network or a Wreless Local Area Network. 10. The systemin
accordan8®&% th claim 8, wherein said |ocation deternining server is

adapi o0 1 oL SLIRg 058l o0 ohoRal e ARELL YL IR LG, R GE 1) 2 7S
JUN 2006444 inactivity monitoring device; and

said inactivity monitoring device, said location determining server and said
emergency server being adapted to communicate with each other via said wireless
communication means;

wherein said inactivity monitoring device further comprises: a motion sensing
device comprising a sensing frame supported by a free pivoting stand at a center of said
sensing frame; said sensing frame further comprising a plurality of weighted reflectors
arranged equidistantly from said center of said sensing frame; a plurality of photo detectors
for detecting a change of state of light reflecting off said plurality of weighted reflectors
when said sensing frame moves; and a pulse generator for generating electronic pulses when

said plurality of photo detectors detect said change of state of light reflecting off said

weighted photo detectors.

9. The system in accordance with claim 8, wherein said wireless communication

network comprises: a mobile phone network or a Wireless Local Area Network.

10.  The system in accordance with claim 8, wherein said location determining server is
adapted to determine location of said inactivity monitoring device via GPS tracking or

triangulation using said wireless communication network.



11. The systemin accordance with claim@8, wherein said inactivity
monitoring device further conprises said |ocation determ ning server. jy§2008
A nmethod for nonitoring and | ocating an individual conprising the steps: a.
providing an inactivity nmonitoring device to be worn or carried by said

i ndividual; b. nonitoring tinme el apsed %etmeen el ectroni ¢ pul ses generated
by a notion sensing device of said ing tivity nonitoring device, wherein
said notion sensing device further conprises: a sensing frane supported by
a free pilvot Thg ssstemdnaccadanenvdth dains 8 whereinssaidginhetinitey: n@ait@irgegfmcng
frame fug%ﬂfr conprising a plurality of weighted reflectors arranged

equi di st ef; cqrppises §aidl dpcataon detergpinidg serveansi ng frame; a plurality of photo
detectors for detecting a change of state of light reflecting off said
plurality of weighted reflectors when said sensing franme noves; and a

pul se genegratar L jC o | lurality of
phot o de?g'ct o%sm%‘g{)%g?%g%hg%%cgig% 0 goﬁlg?lgmlgglﬁfgﬁ?gg?ﬁ %ecé%i ng of f said
wei ght ed phot g det pfolvfisp aﬁ-in@ﬁwtyaﬁmﬁ@riﬁ§ WRGice 3 eMyvbin bk BarrRUaRS 88ld

bet ween el ectroni c pul ses exceed a predeferm ned period of tine; d.
activating a main aidaidoal;f user override is not activated; e. contacting an
emergency server to notify of activation of main alarm f. contacting a

| ocati on det ebii ni mgniteningetime elafsed baiweaen| abestronio rpubses gahetatedl harca imatiop
nonitoring device; and g, sending said |ocation of said jnactivity .

noni tori ng devi ce ?@@&i@v’éﬁl?g gt ynactigity, dponiterng RucseVhgEn; Wl‘iaé’%’toﬂance

with claim12, wherein said user alarm.of step.c. further ris a
first silent vibr afﬁnﬁlﬂga(feg}c& @lﬁti}eracg‘é‘, Sk 3[1385%’?% frame; ﬁlilppor&aangy 2 free

~ pivoting stand at a center of said sensing frame; said sensing frame further

comprising a plurality of weighted reflectors arranged equidistantly from
said center of said sensing frame; a plurality of photo detectors for detecting
a change of state of light reflecting off said plurality of weighted reflectors
when said sensing frame moves; and a pulse generator for generating
electronic pulses when said plurality of photo detectors detect said change
of state of light reflecting off said weighted photo detectors.

c. activating a user alarm if time elapsed between electronic pulses exceed a

predetermined period of time;

d. activating a main alarm if user override is not activated;
e. contacting an emergency server to notify of activation of main alarm;
f. contacting a location determining server to determine location of said

inactivity monitoring device; and
g sending said location of said inactivity monitoring device to said emergency

Sserver.

13.  The method in accordance with claim 12, wherein said user alarm of step c. further

comprises a first silent vibration alarm and a second audible alarm.



- 2 JUN 2006 15 14. The nethod in accordance with claim 12, wherein said
step e. further conprises said energency server further contacting _ JUN

| east one designated party. 15. The nmethod in accordance with claim 12 2006
wherein said step g. further conprises said energency server sending sald
| ocation of said inactivity nonitoring fevice to said at |east one

desi gnated party. 16. A nethod for nnn} oring and | ocating an individual
conprising the steps: a. providing an inactivity nonitoring device to be
worn or &4rri &He methodi i accordange dwigh clam IPorvhersin sejd tstape e efusthsie dorbprisge en
electronlc pul ses generated by a poti sensi.ng device of said inactivity
moni t or i $Ad BRBGTEERCY SRRV & 358?133??’61&36%35%#1‘1%“ WAPEY- of step b. further
conprises: a sensing frame supported by a free pivoting stand at a center
of said sensing frane; said sensing frame further conprising a plurality

of wei gh?;d refd ﬁﬁstt}fg SJP%E&H g il gﬁnﬁt@n%}hrﬂ Eﬁmcf%e?)egt fitLEo gls%iu d

sensing frame; a plurality o photo ectors I'ng a change of

state of gdid Gﬁ%rgéﬁ‘éyl Rp¥er Rendid sﬁ@wéa%ﬂlbﬁ&dla haefivieh@hk&thg deick @6 s atWhen

said sensing frane noves; and a pul se generator for generatl ng el ectronic
pul ses V\teas‘tcmalddmghalechpart}y of photo detectors detect said change of state
of light reflecting off said weighted photo detectors. c. activating a user
alarmif tinme el apsed between el ectronic pul ses exceed a predeternined
period of tine tivating a main, alarm.if user override is not

act i vat el e. Aéaﬁb%@fqrﬁ@n&m%wloeﬁglg@é@n@wép@hfowﬂﬁlygﬂ& SRS fy of

activation of Sal d n?r{dmg an marghwty monitoring device to be worn or carried by said

individual;

b. monitoring time elapsed between electronic pulses generated by a motion
sensing device of said inactivity monitoring device, wherein said motion
sensing device of step b. further comprises: a sensing frame supported by a
free pivoting stand at a center of said sensing frame; said sensing frame
further comprising a plurality of weighted reflectors arranged equidistantly
from said center of said sensing frame; a plurality of photo detectors for
detecting a change of state of light reflecting off said plurality of weighted
reflectors when said sensing frame moves; and a pulse generator for
generating electronic pulses when said plurality of photo detectors detect
said change of state of light reflecting off said weighted photo detectors.

c. activating a user alarm if time elapsed between electronic pulses exceed a

predetermined period of time;

d. activating a main alarm if user override is not activated;

e. contacting at least one designated party to notify of activation of said main
alarm;

f. contacting a location determining server to determine location of said

inactivity monitoring device; and
g sending said location of said inactivity monitoring device to said at least one

designated party.



f. contacting a |l ocation determning server to determne |ocation of said
inactivity nonitoring device; and g. sending said |ocation of said
inactivity nmonitoring device to said at |east one designated party.~Z JON 2006
JUN 2006 16 17. The nethod in accordance with claim 16, wherein said user
alarmof step c. further conprises a ﬁ#rst silent vibration alarmand a
second audi ble alarm 18. An apparatus ftor nonitoring and | ocating an

i ndi vi dual conprising: a notion sensing device conprising a sensing frane
supported by a free pivoting stand at a center of said sensing frane; said
sensing frame further conprising a plurality of ~weighted reflectors

ar r angedléqui dhesmgthed jn ageardanes Witk elgine A 6 owhesgingsaidewssr lgrm oA AP calfiyiheral ity
of photo detector.s for detecti a change of ate of light reflecting off
said pl uF%fflPrEsg?s?)f“St\%Z‘?”éWc éﬁ@‘é‘?ﬁg’@é’t“g@e “Qg’:leoél%r@hsi ng frame noves; and a

pul se generator for generating electronic pulses when said plurality of
phot o detectors detect said change of state of light reflecting off said

wei ght edjphot g,d8t 850985 cﬁﬂtoﬁhgﬁﬁﬁ ﬁ@ftglsg?nfiﬁ&ivﬂﬁa\@oﬁ{pﬁgin@! arm functions; a

comuni cati on nodul e adapted fofr wre comunicatrons in a wreless
conmuni cat i ona aRiA skisig deRdodipridiier Ehéihg GraflGhilpBoritél byled Eediphiokigg

| ocati on of said apparatus; and a main processor adapted for receiving and
pr ocessi stgnddtacentonolsapldensing frame) sad densbigi fome fuether ogmplesing® pbmality of
control ling said alarm nodul e, said comuni cation nodul e and said |ocation

det er mi nWeighted deflestors granged eqigistently Fomrraidcentcrahvaid sensing rmens pRIalither ei n
Zfi;? mal a(r)In})lg(Rg Lge’?ecg)cr)snporri dse(tae%:‘:cinga a clljlgr(xagre qu sf%egtren ofaligllil% ?éﬂe%% (r)%fds%.ida [r)]ldura?ityrr%ifn
weighted reflectors when said sensing frame moves; and a pulse generator for generating
electronic pulses when said plurality of photo detectors detect said change of state of light
reflecting off said weighted photo detectors;
an alarm module for providing alarm functions;
a communication module adapted for wireless communications in a wireless
communication network;
a location determining module for determining location of said apparatus; and
a main processor adapted for receiving and processing electronic pulses from said motion

sensing device and for controlling said alarm module, said communication module and said

location determining module.

19.  The apparatus in accordance with claim 18, wherein said alarm module comprises: a

user alarm, a user override and a main alarm.



