1 A METHOD AND SYSTEM FOR MONI TORI NG AND LOCATI NG AN | NACTI VE

| NDI VIDUAL Field of the Invention [0001] The present invention
generally relates to nonitoring systens. In particular, the
invention relates to a nethod and systdm for detecting and | ocating
i ndi vi dual s who have been inactive for a predeterm ned period of
tirme. Background of the Invention [0002] Present systens for

moni t or i ncA IMETHOIRANE SYSTENeFGRINENCITORING AND & OCATING 2N

Exi sting nonitoring systems nmake use of conplex and expensive
detection neans and sensors INA®@D Ve INDEVWIDIEAISI gns of an

i ndi vidual. The object of nonitoring these vital signs are dependent
on the application of the nonitoring systens. [0003] Hospitals may
use such nonitoring systens to ensure that their patients are in
stabl e conditions. Wien a parti dutldrofpeatlneerttioaxhi bi t unst abl e,

erratic or dimnishing vital signs, a central processing station is
notified and Ho97dhgaprepent Hyenien dgnerdllyriekiesndeli BRniteng fsysiemshe In

attention of the partjicul ar .patient. [000Q4], Ot her types of .nonitorin
Systenms may bEAGISER-(BE HERTEOT U Ewio PBHYIGRI FH s S e rrb e
hazar dous wor k, 414l gth %@&&%ﬁ?na%ﬁ@@ﬁ)r}a'pﬁ‘e%e{e%gféﬁéleﬁoc%ftﬁﬁé.ps or
underwat er repalr worK. en therr vital-signs beconme erratic and
unstabl e, showi ng indications that the individuals m ght be facing
difficulties or in distress, alarns are activated and | ocating nmeans
built into the nonitoring sysBaokgralsioflthchiventidnhe positions of the
individuals for rescuers to find themand cone to their aid easily.
2
[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.



[ 0005] These present nonitoring systens nake use of sophisticated
sensors and equipnment to nonitor the vital signs of the individuals.
However, these sophisticated sensors and equi pnent tend to be
expensive. Furthernore, the typical vital signs nonitored are for
exanpl e: heart beat rate, respiration rate, blood pressure, body

t enper at ur e apoboby dhaseagresant tnyonithAAPEY stéhb rhdkesee wdr Jophisasatéb gensbrs hel
di sadvant ageously nonitored before a better icture of the condition
of the individadibmest dgceondomekt vidal/isigpssof rfaayindanduabsl es Homsmen othese
may al so di sadvant agequsly conplicate the inplenentation and set up

of such noni SARNHFAEYSTRYS ARecHPPEReRPd eiquPp RSRENS EquiliEergre, the
noni toring sugh. diverse variabl.es are also .a ncern. [0007

A ter nat 1 vel y gy AR BRHER R Sl 8RB IRECES, sPdiion s oo
way of accel gfQfRL Aly Gnf&UhESalSoidl L1iQMy L he body of the

i ndi vi dual being nonitored conprising a few accel eroneters for
detecting notion and accel eration. These devices may be worn by the
elderly and by individuals with |ife threatening conditions who are
pr edom nant | y [e06In&llathdsenvrriables hevealo bxodipatvantagecmsiyemenitdied befare a better

provi de assistance in a nmedical energency. These devices can al so be
worn by i ndi Picdialcd thieonsifpigel the iedividedris ascertdingd. ddavingospemany ¢variables

t r ekki ng, t ai [i nbi : ti d kayaki.ng. [0008].]f
motion o acc Bl A g L oot o RS M ettt iget upor
| acclHALTGR & dtecea o _ _
"ncor por ot ad it SO Ra Hovt eatunen i SaPpRORC el ISR oRE SR

| ocati on of thReisBehndbdsale alf®PORcedt can t hus be seen that there
exists a need for a sinple and robust way for nonitoring of

inactivity of an individual that can overcone the disadvantages of

the existing prior art. 3 o ) .
[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 worn 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.




Summary of the Invention [0010] The present invention seeks to
provide a nmethod and systemfor nonitoring and |ocating of an

i nactive individual [0011] Accordingly,, in one aspect, the present

i nvention provides, a notion sensing devi ce for detecting notion
conprising: a sensing franme supported by a free pivoting stand at a
center of the sensing frane; tSemmengohthefinemeofurther conprising a
plurality of weighted reflectors arranged equidistantly fromthe
center of the sensing frame; a plurality of photo detectors for
detecting a chiem@ Tk ps¢sanheingéntiongheks to @fdvedd a mgthofifand gstpinufoa lmdmytoohg
wei ghted refl ectors when the sensing franme noves; and a pul se
gener at or for 3gesadrg ofgndnastive Bdivédysll ses when the plurality of

photo detectors detect the change of state of light reflecting off
the wei ghted photo detectors. [0012] In another aspect, the present

| nvention pr O\rﬁ%djlﬁg .’Ac%Brcﬁ'lP ,riﬁtoﬂé al Rt ﬂ{é[}%laéeﬂ{ fn@gnt?o%”&rl)\glﬁgst Bt sensing
i ndi vi dual conprising: a hotion sensrng ‘devi cé conprising a sensing
frame support edviby far HE@&ind MRtbAkotiRRMgala SerkRB! ﬁém@fsubPSrtecfEH}s'anﬁee
frame; the sensing frame further conprising a plurality of wei ghted
reflectors ar pangiad seqdiata esimadrtof yhef sensing fremepthe e¢nsofg frdige ether ogmprising
frame; a plurality of photo detectors for detecting a change of

state of |ight pleraligeof geighted refecisirsiraganged esfuidigientiphtfendn ted Icenitbo§ the

when the sensing.frame noves; and a pul se generator for, generatin
elhect r oni ? ptjlsgté%n : i%r_ﬁe;ta{@“{?ﬂlﬁfr %fldl?w g?tfe‘ﬁﬂ’ﬁtﬁr G@F@H{géﬂf %h:B;éfi %Tg%ta‘te tﬂﬁlght
change of sta reflecting .o we e 0 ,
Getoctors: antaeathg AN RVEERSLha0E oy She B BRE B moves; and
conmuni cati on i : ny i i

' i on iyl e.adaBt est E?fegﬂ}l%eél&ﬁ%mc \whéd t@%ﬂéﬁ"ﬂ% ?% rphoto

Wi rel ess conmuni cation networ cation determ ning

det er m ni ng | demtiog defect ke dipa¢ A Utite asTdlight Bildttipg AFE IBOweagaed thoto
for receiving and processing electronic pulses fromthe notion

sensi ng devi cdewnwrs.or

[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



4 controlling the alarm nodul e, the comuni cati on nodul e and t he

| ocation determ ning nodule. [0013] In yet another aspect, the
present invention provides, a systemfor nonitoring and |ocating an

i ndi vi dual conprising: a wreless conmihi cation network for

provi ding wreless conmuni cati on nmeans; an inactivity nonitoring

devi ce for norohtollimgy théealnmy emedile,r dhe @inrmivdcatiodi wiodulal and thec &ication
determ ning server for determning |location of the inactivity

noni toring de@ﬁ@@?mﬁde%hﬂ&enErgency server for contacting at | east
one designated party when instructed by the inactivity nonitoring
device; the inactivity nonitoring device, the |ocation determning
server and th y e i d. i.cate

each ot her vi gootquﬁl\?\n%%gl %@?{e\éo&mggﬁi ng ?ﬁr%p%lgawggntfo%onﬁﬁv@%’ yae}t@y%tgm for
further aspecimonitb@ndra8eMeatindy @At indfidiaP Vdod§Pising: MBWRLedsOommunication
nmoni toring and | ocating an individual conprising the steps: providing
an inactivitynetwank tfor ipnovidiay i weelts benmoritationh eddsi @d iyctivig monitoring
i ndividual ; nonitoring tine el apsed between el ectronic pul ses o
generat ed by devieg fosmosEasng e deoremenoftedighd individual;t p laeatidnt oletemgining
device; activating_a user alarmif ti el apsed. between_el ectronic

pul ses excee&eré{erplf%rdéig@i“ﬁ%nﬁ@d losatipny Pofhe; jIHREHVIY t MBGTHE geriggnand an

alarmif user ' ' ivated; contactin n epergenc
server to not F]?l)\é/leg{%%é}g%{% e?/a I%)Or{l t%ﬁ %?rgﬂneagﬁ eryesi2agsd g’@ﬁ?’n\gﬂ% g}?@gﬁegnby
determ ni ng Sefev ffactiGity GhShBHAE deGieAl th@NinQetiif}e nlddR6EAY IdeVice, the location
nmoni toring device; and sending the l'ocation of the inactivity

moni t ori ng dedétegnihing seher en@l’t]memyrg‘éﬁfyvﬁi"ver[&ﬂlgﬂdab&d}’t@t cafinunicate with
alternative aspect, the present invention provides, a nethod for

moni t ori ng andadhodberiviegtha witeteds vondmahicatompnéaisng t he steps: provi di ng
an inactivity nonitoring device to be worn or carried by the

i ndi vidual; nmonitoring tine el apsed

[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



bet ween el ectroni c pul ses generated by a notion sensing device of the
inactivity nonitoring device; activating a user alarmif tine

el apsed between el ectronic pulses 5 enged a predeterm ned period of
time; activating a main alarmif user erride is not activated;
contacting at |east one designated party to notify of activation of
the nmain al arrgeed apradetarmgned peoedhef tone; deti exting ainregn slermv eruseoverride is not
determ ne |location of the inactivity nonitoring device; and sendi ng%
the | ocation @fiYagsd; ican@eting atyleagrneiasiggated darty etot potefy of eativpiéesof the

desi t ed . Brief. De i pti f the Draw 0016] .A
oo o o R el foryfrin Ao BEnf it Sei e i Jmng dycatipl of ghe
d i bed, it . ce . i i i.ch: . L
ot ot s o TP LABHAL ACE, ARG BE 1WALGL of B0 kil ronitoring

i ndi vidual i device @y shansCedtt b ddiRnRfc@AAY. | Nvention; [0018] FIG 2
illustrates a bl ock diagramof an 1nactivity nonitoring device from

FIG 1; [0019] FIG 3 illustrates a notion sensing device of FIG 2;
[0020] FIG 4 illustrates the plan and side view of a sensing frane
of FIG 3; and [0021] FIG BridfiResenptioastfshed Prandngsrt for a met hod of
nmonitoring and | ocating an individual of FIG 1. Detailed description
of the Drawi ngs [0022] A nmethod and system for nonitoring and

| ocating an i (8] vepieiirad emkadimpntrof the mredeat ingneerbvdll mewmt bg sore fully

described. In the foll.qw description, detail]s are provided to
describe the FF¥FRFY-Yt g@%ff?@%ﬂi@@&%@#&%ﬁﬂ@a{vmm. It shall be 6

apparent to one skilled in the art, however that the invention may be
practiced

[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



wi t hout such details. Sone of the details may not be described at

Il ength so as not to obscure the invention. [0023] Referring to FIG

1, the system 10 in accordance with the present invention conprises
a wreless comunication network 12, aﬁsenergency server 14, a

| ocation determning server 30 and an inactivity nonitoring device
20. The i nact iappdrgnt tobhé ckillad) itlehd ae, ROvdver thAoi thalihwenvion mdyy barpracticed
i ndi vidual or a user 17 who wi shes to be nonitored in event that the
i ndi vi dual 17 witwetsusbdstilouSeme o1 the detaibssmey moabé dessribest atdiength ¢s s not
and requires assjstance. The inactivity nonitoring device 20 nonitors
t he nvvenentt?ﬁg%mg& EMTYEAUYY by the user 17 and when this movenent
rate drops below a predetermned [evel, the inactivity nonitoring
device 20 will set of a main alarmand will performa sequence of
actions that \dab) RefEngtdIFiP11BE spsi&h 17 dB0EAce Wit 1HRAGEIN iWention
nonitoring device 20, the energency server 14 and the |ocation
determ ni ng seobmpris@rewiaéaptcethntiicaomyeieat &2, \whichegaaby eiri@r14yh &cation
wirel ess comunication neans 15 provided by the wirel ess

comuni cat i on datetminimig ge2ver MNbrand iami inkaetgyiex smopltesngidevibe 2 r élhes smactivity
comuni cation network 12 would be a nohile phone network or a

Wrel ess LocamMotiteangdevies k0 pWRslly ywormdy)amindivishial eniser drvhey wishes &0
furth dapted to. i cat i a. st and jcati 1

wih at heast BASHHBCTGHAYER T g3 ATRATF bl TR BRET Siflipns
determ ning segf Hﬁfregs%gﬂzﬁcgjh%g a%gs‘?zgfcg.dfﬁeqngcgfgfg? %cﬁ%ﬁn%/ H@Viéé B0 Aors the

conmuni cati on neans may al SO conmmuni e wt e energency

server via shajdiest £RTEBtrieadcd sy MRaMr 13. anliheh&d 8islandement rate drops
comuni cation neans 13 nay conprise the wireless comruni cati on nmeans

15 or nmay be belowenpicdetatmimed drel, denimactivigt momsorsgclvias 20 elil phoofa main
i nes, nodens and other cable or |ine based data _transm ssion neans.
7 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 determinihg 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.



[0026] When the main alarmof the inactivity nonitoring device 20 is
activated, the inactivity nonitoring device 20 communi cates with the
| ocation determning server 30 to determne the |ocation of the
inactivity nmonitoring device 20. The | dcation determ ning server 30
makes use of existing nethods for determ ning |ocation such as

d obal Posi ti ¢en2ay Vst them{aGP8hrmv baths dtaetilvity enoBBoringaddviceP0ois abtivated, the
triangulation, using the wreless comunication network 12. [0027]

The inacti vi t ynassnity srandgriae dedes 20 cammpnicatanmithcihe decaiipn Heteimeining server
energency seryer 14 to notify .thaf the mai.n al arm has be .
activat ed, in&péﬁteﬁﬁmFﬁ eﬁ%%ﬂg%gfﬂwfymﬁayyggmgﬁﬁag VﬁﬁgﬁorTb?ﬂomﬂmn
distress and r | ] j { i . ] I 'yl

of the user 175 nifil JeREF 30 b5, 3L B0GRE iBodscfh Bl EigaEiikh et
ener gency ser \erGidkal GRiitRGIng $}lfseexﬁt(dps?%§a enalidess ﬁaéléiﬁgl,d 0Pyt Yriahgulaiich
the rescuers 23 and al so notify them ot the determ ned 1ocation of

the user 17. Thiag tiat wirelastcoaneurdesiognatvedk party 27 may be a famly
menber, a next of kin, insurance conpany or an attorney. The
rescuers 23 may be | aw enforcenent officers, medical professional or
both. Both the at | east aone desjgnated party 27 and the rescuers 23
may be predet &9 hdde RACHVH MENHerIRghecisetV dsq gorpmupisatgs yvith the emergency

requi renents. [002 Ref erring.to Fl 2., the inactjvity. nonitorin
oui ce 20" comrreatt 18 ety b udulh Aard nahila REFHEH licPRGAL I ger
42. The inactiyyihyy BRNTBhicRsASY L Qistrb &y W&e@ﬂ@?ﬁé%ﬁgﬁ%% asasinst nee. The

communi cati on nodul e 50, a | ocation determnin
al arm nodul e 48terhR03Wcafief 6f the 0gert1g iFAlSe sdnt &Nlle Eergedey §dieermat hod in

accordance with the present invention starts with the main processor

40 determ ning whether an electronic pulse is received 510 fromthe

notion sensing device 42 within a Predeternined period of time. 8
?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 attbrney. 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.



[ 0031] The main processor 40 nonitors the received el ectronic pul ses
generated by the notion sensing device 42 when the notion sensing
device 42 detects notion by the user 17. The tinme period between
each el ectronic pul se deternines the venment rate of the user 17.
When the novenent rate of the user 17 drops below a predeterm ned

| evel, i.e. tHheo3perihednaif ptaceesobdl weeitogehe ratrwdd eleettdniopulseppdreased by
exceed a predetermned period of time, the alarmnodule 43 is )
activated. [O0B2potipreseasiagdeviced? evhag thegneiidnswessing deeee & detepidanafipn by
user alarm 46 and a in alarm48. Upon activation of the alarm

modul 6 43, thEER Alar Phagime Reriodr betleen \ashdlesTanc mhlse, eiemmnss he

46 is for pr e‘ﬁ?&leh{oé% Jafél c?fgpé‘hé%rrrﬁ_ Wheh e S% 8Nk e oF e usg'r71’fCT?%6\PQ%\éﬁ)w

fallen asleep Wt renmovi ng or deactivating e’ I'na ity

noni tori ng dewvigedetGmiddieleg Efe. efh@;pgﬂi&@ o RYnCOEMESS Gertiratéd 2resk&Re pulses
alarm a first "~ silent vibration alarmto warn the user 17 mnthouP

drawi ng undue eatdedntpgratetdrmited@eriod ef tithe, b albie modaletd3\s hotivard) t ori ng
device 20, followed by a second audible alarmif 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 I98%}dir BPIHIS A3 (CABPEEIS o BSCA QUF B 44+ artseT dlme HOadpn

i ndi h h i : I i.od of i i Vi
and prevent s ¢ RaR I8 Hneller PHEHEhe P maRrOur Sl BF o Ry Iq ok
user override  ddvd& Mot BEtiMAEH KPR f&gpré%tiﬂg Fe{l%eiaz rhid ih 1Bevehffhe user

main alarm48 Is activated 525. At this point; ocati on

det erm ni ng mMaduhgy Have ENleh aglesp SBThdul EfisO ¢athdvaiy etdesdtivaiind tifee indehivity
30 to determine the |ocation of the inactivity nonitoring device 20

and the conmmumaitbiiog denocku2@ Fbe osartadarmsibBRy tchmpriseref gehstyp sdarmer flrt
of the activatjon 525 of the main alarmindicating that the user 17
i s either unc&HeHvaRratign alamn fesarpthe; yrap df atihoys diagingerdue gsntion to the

::g(r:rﬁij\rll: Qgt ;[ gﬁ uﬁ%gl ﬁc}éit]&gin%%glﬂgytrgoenitlo%%g Eiiex(f)lrge (itfglliorg;!ery bnyga ssf:%(r)r\ll(i3 arlud‘?bq’e afarr]x% 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.



sends the location of the inactivity nonitoring device 20 to the
energency server 14 to facilitate the rescuers 23 reaching the user
17. 9 [0034] The comruni cation nodule 50 and the | ocation determ ning
nodul e 52 may further continue to update the |ocation of the
inactivity nonitoring device 20 periodically to the enmergency server
14 to ensure that the user's 17 location is accurate. [0035]
Alternatively, the conmunication nodule 50 may contact the at | east
one desi gnat &P3ghrlhy communitatiesmaeduls S 3nd ihedocatipn\determinengiinpdile $8 may
comuni cati on ans 15 withoyt going throu t he emergency server

14. The | ocat i e&]e“toé‘Flﬁ?%f‘%g‘Pgﬂtﬁd‘%Fel%S‘?% P H‘ﬁ MRPtEhh fRogag depige 20
| ocati on det ernmi. nj. seryer 30 to _deternine the ocation_ .of e .. .
inactivity noﬁ?]]tlgdrlgagla %e%ll%ceemef%?m%us W Irpfﬂ e urtehéeml glga YOR ]t7toﬁ1ocafClon 18
directly to therft |east one designated party 27 and the rescuers 23
wi t hout going through the enmergency server 14. [0036] The | ocation
determ ning server 30 in accordance with the present invention may
yet further be a conponent of the | ocation determ ning nodul e 52 of
the inactivi {8p3Abriltcoratinglydéei ean@icatioo maduée 8¢ tmayatinsact che whéeastmome
alarm 48, the |l ocatjon determ ning nodule 52 wll nake use of the

| ocation det efRfigRaRy RAEMAandiRTHRTSIZS HEsplpara therwirgless| copmyngngtion means

determm 10 TOSULSE | SuTHSIR I, RgatSSELERR €1 G RS ki
Toti 0N Sensi NenlRki e AR AGEOSTANE Rocatth NebMEnBl SHRB! 3 BY QBLIARe he

conprises a sensing frane a pul se generat or coup to a

plurality of phetién 6fthealafisitbRoindtimtddvRRI0, Bitevillisektt the Jodhavh €& dfidetly
[ 0038] The sensing frane 70 conprises a plurality of weighted

refl ectors 60to trerargest oseidsigmtadglarty 2l andlitet mstuefsrZBmadthoeinpeng @xowth

the sensing frame 70. The
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



wei ghted refl ectors 60 are al so arranged such that the angle

subt ended by each of the weighted reflectors are substantially

equal. The weighted reflectors 60 are further 10 nounted in a
substantially planar nanner and in thelpresent exanple is nounted on
a plate 64. The weighted reflectors 60 may al so be nounted on a wire
frame with a nesntedrin@subiigitaid pinadmadnd? laald ¢h Bé prdse3Xhmplreis Wedhgbddesh
reflectors 60 are substantially simlar in weight and together wth

t he equi di st antplaie phngkerenightsd refiectare 60 magdilsodiel reoundedor6 8 vireoframe svith a
for a well bal anced sensing frane 70. [0040] The center 65 of the
sensi ng frame 9%t @ B§Epbet @42 IR @ecured to a free- pivoting stand
67. The free pivoting stand 67 allows the sensing frame 70 to pivot
freely about the free pivoting stand 67. This allows the sensing

frame’ 70 to pRSSESSe ayeri%lté’& 'fe\ﬂ%k%rs%(a%ersﬁﬂa&tgplg?ﬂ’thh&}“ﬁ ®£i§§$§1éi°fg'g%er

of support of the sensing frane 70 chis e cent

the sensing f Kanethé @quldddsht larrhddmeanys tRRWETEIRE] EdlesREs BY pRivides for a well
experienced by the user 17, the sensing frame 70 of the notion
sensi ng devi céaldzcedosensthgdkasne Tbve and |ikely right itself after the
novenent. The sensing frame 70 with its plurality of well bal anced

wei ghted reflectors 60 woul d counteract the novenent of the sensing

frame 70 and gl ALUBKS, BLLPIR! L0, LR, J Sl aLier pny mverETL
of the sensing. f.t:ame, [0 6§.alfﬁ§§rﬁ«l: b%hn%gtglga [rszgllgx’g% %}fe?&%gﬁazﬁag%'@ﬁé' 19t

device 63 to be reflected by the welg .
detected by HRelyPiWLP thietRe N Gi2stad@7PNaIhR SRS QY SerRRigWRinRd 78" &
coupled to the pulse generator 6I send signals to the pul se

generator 61 ybeasyvetelafelyeofiddrahgegift mbtianm attthe poiit @litsegpsrefdfett aemsing

60 are detected by the photo detectors 62. The pul se
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 rnbtion 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 wouldcounteract 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.




generator 61 then generates el ectronic pul ses when ever there is a
change of state fromthe photo detectors 62. 11 [0043] The photo
detectors 62 detect reflected light off_ the weighted reflectors 60
and send a signal to the pul se generat of indicati ng that light is
detected. Wen light is not detected, or when there is no reflected

| i ght det ect eqodag] tIhhe phloai detdetbacéDiaectGBflededlighnalf ths vadigloed afflectons 60
the pul se generator to indicate the no light is detected. The change
from det ect i ngnd peyidta signahtst thelprlee gengeptor lggwatmgrib@ﬁ light és detegtpdin §éhenflight
state and the pul se nerator 61 will generate an el ectronic pul se
to indicate nﬁ/’g‘?‘?@%fec%g’ OF faey, thgre aqretlpgied g&@ steriady byl Rt dgtectors

device 20. Simlarl .1 he ch e.fromnot detectin ight..t.o .
, %lﬂ al it aﬁ?isgrgtptgsthg pg[?g rggeréer%tf)r g({ g]tdéc_a%{ %%}ﬂ hqlﬁ s detected.

detecting ligh 0 cons
el ectroni ¢ pul$ehARRETGRE Qeelind Mt RV hSEIMERREALAS cSktiah& 5@%%’%?%‘[3‘[6

to determne the novenent rate of the user 1%6130 as to infer |
user 17 is ungdiePubdetdraion6natillgaferdtemiedicat @i@pgistoandieate bd0mEntl By
wi |l be appreciated that various nodifications and i nprovenents can
be made by athgewssond7okithd gdciivitt menigeringnavive 0. ddipelatly.rthe Change tfiven not
scope of the present,. invention. 12 Clains 1. A notion sensing device
for detecti ng pSetinsnlight fpdgtegting light duneqns@iutes airhardgpspsiaieed by a free
pivoting stand at a center of said sensing frane; said sensing frane
further conprising a plurality of weighted reflectors arranged
equidistantly 2m$ i J 1 ; i
phot o det ect or[Jsor‘lf or g(;:?e ggrt&:ﬁ% gg%ﬁglﬁééée{e(ngtfé;?gg%ggﬁgﬁ%@i ‘F%fa[ F%—:-I%:%élsé%to
of f said pl ur @kteinyindfthyvah@hhret rat | FCther sewnonss ak do S@RG| WOthEr &8 17 is
noves;

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

mvention.



and a pul se generator for generating electronic pul ses when said
plurality of photo detectors detect said change of state of |ight
reflecting off said weighted photo detectors. 2. The notion sensing
device in accordance with claim1, whel2in said wei ghted reflectors
are mounted in a substantially planar nmanner. 3. The nption sensing
device in accordance with claim11, w@sieisn said weighted reflectors
are nounted on a plate. 4. The notion sensing device in accordance
with claiml, wherein said weighted reflectors are nmounted on a wire
frame. 5. The noti.on sensing device in accordance with claiml,
wherein daid ptBPHPR §5psige deee &ﬁ@@cwm%%%nw&géubst antially
simlar in weight. 6, The Jiotion _sensing degyvice i.n_accordance wt .
claimi, wherein s&i Sgnsslrel%éffarrflge ?l%pé)r?{eteépli) 0 %e? |p1eveolt1§/lga Ou g{égi o Feog said
pi voting stand.and mald ssiaNsimte! H3E RRBSLSREDrRinY JEpKAME offfweighted
novenent. 13 7. The notion sensing device in accordance wth claiml1,
wherein said kéfipotors srapiped bgladistablty 8bml sarisdenief saidistnking fdgiet ce. 8. A
system for nonitoring and | ocating an individual conprising: a

W rel ess comuni cati plorabigy wdr rhot@rdepactors diongletsictieg e shangemafnétetst pbright
means; an inactjvity ponitaoring device for _nonitaqring. the novenent
rate of said rsflegting effgpid muxaagapf viRighed aefeqhern gvhea sgidrsepgpg frame moves;

determ ni ng Igﬁ&\tion of said inactivity nonitoring device;

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.



an energency server for contacting at | east one designated party when
instructed by said inactivity nonitoring device; and said inactivity
noni toring device, said |ocation deternining server and said
energency server being adapted to conn%l cate with each other via
said wirel ess comrmunication nmeans. 9. The systemin accordance with
cl ai m 8, 7wher diha nsaiod semsargt deviceyn awoidaocd wigh dieirh ¢ ewhareingsriddight isgprovided
notion sensing device conprising a sensing frane supported by a free
pi vot i ng b¥whlkastane Hekiéngdavicst said sensing frame; said sensing frame
further conprising a plurality of weighted reflectors arranged
equidistantly fromsaid center of said sensi ng frane; a plurality of

phot o deﬁect orA§ %;n %ﬁhﬁﬁ%ﬂ?@eﬁﬂf@ﬁ&?t Alin &ﬂhﬁ 8f, dglgg reflecting

of f sai pIuraltyo en sar nsi ng frame

noves; and a pul se ;gRpeEaAt @Hmmﬁlﬁeatg)ﬁr}@msﬂknﬂ)reﬂ)@e;fdmgnwe&gé %%Mﬁ:amn
sai d pI urality of photo detectors detect said change of state of

l'ight reflectinmegnof f said weighted photo detectors. 10. The systemin
accordance with claim8, wherein said wreless comunication network
conpri ses: a nobi l @nph@ﬂﬁl@ltmermmmmérdealcwfmem@gémngcﬁle meeundué rgierdf. said
14 11. The system.in accordance with claim8, wherein said |ocation
det ermi ni ng s&4¥ afugls adapted to determine |ocati on of said

inactivity nonitori [ 1) ul n. us
said wirel ess com*ruarqll% (C:éajl[ :{lo%&% lﬁngp §r‘;fg%}'<rﬁ&gm% C%{agccgr Nk C%m%/
with claim8, yhabgiddsaled i nactivity nonitoring deV| ce furt her
conprises said | ocation determining server. 13. A nethod for

moni toring and | ocahidigergncy ndivet doiakottadtipgi &i Rgstt e déw@mtedaparty when
providing an inactivity nonitoring device to be worn or carried by
sai d indivi dirstructed bmaiﬂtiwi'imi}jy mondomhggeyeat; bat ween el ectronic
pul ses generated by .a .notjon
said inactivity monitoring device, said location determining server and said
emergency server being adapted to communicate with each other via said wireless

communication means.

9. The system in accordance with claim 8, wherein said inactivity monitoring device
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.

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

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



sensi ng device of said inactivity nonitoring device; c. activating a
user alarmif tine el apsed between el ectronic pul ses exceed a
predeterm ned period of tinme; d. activating a main alarmif user
override is not activated; e. contacti rlté an emergency server to
notify of activation of main alarm f. contacting a |ocation

det er m nilng sdheaysttm inet@rdanne withcaiimo8) wiiersiaisaid locwohideteintining server is
moni toring device; and g. sending said |ocation of said inactivity
noni t or i Agaed ite detegmingi lacasion rafesarsd) inagéyiipe monitaringy evipe tvivo §PSntracking or
accordance with claim 1&, 'ng,er ein said notion sensing device of step
b. furt h&PangyiFHPT §3ag sald SdislsshePRMUREARHISEF8d by a free pivoting
stand at a center of said sensing frane; said sensing frame further
conprising a plurality of weighted reflectors arranged equidistantly
from sai dacentige s9bteRRinCaceSARMRANIH 8HEn 82wRbRIALid Yndeliyi Mdhitoring device
detectors for defecting a change of state of |ight reflecting o%f

sai d pl uifadtick yoprisesisgidtiedtive titteahiamg semen sai d sensing franme noves;
and a pul se generator for generating electronic pul ses when said
plurality of photo detectors detect said change of state of |ight
reflecting off said_ weighted photo detectqrs. 15 15, The nethod in
accor danég- wi hgthad formponiigriae apd lagafigg apsiwdividual sargnrisingathe steps:ur t her
conprises a first sil e(?t vi br attj on al afﬂm anéi a_sec nd _audi bl e.%i arm .,
16. The metho& in RECHFARARSHNHY CPATIRTS ISEr19i RS YAl ¢ @it by sal
further conprises ;s@iig.fmergency server further contacting at |east
one designated party. 17.” The nethod in accordance with claim 15,
wherein said step ghonktbfihd EmeCaRREH IRENcchAIERARS HARSY ghSfakdl bys andbiich
said location of said inactivity nonitoring device to said at |east
one desi gnat ed par sgnsing device of said inactivity monitoring device;

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;
€. 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
Server.
14. The method in accordance with claim 12, 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.



18. A method for nmonitoring and | ocating an individual conprising the
steps: a. providing an inactivity nonitoring device to be worn or
carried by said individual; b. nonitoring tinme el apsed between

el ectroni c pul ses generated by a mot i of® sensi ng device of said
inactivity nonitoring device; c. activating a user alarmif tine

el apsed between el ectroni c pul ses exceed a predeterm ned period of
time; d. activating a main alarmif user override is not activated,

e. cont ad®i ngThe megwsitin gerorépass yithckampads wherein spid usey abirmandtstepaei Brther
of said main, alarm .f, contacting a |ocatjon.determ ning server to
det er mi nEOTBSES AGHSSHe A atq pley mayseﬁe;ﬁld wﬂlﬁﬁglaagw ce; and g.
sending said | ocation of said inactivity nonitoring device to said at
| east one designated party. 19. The nmethod in accordance with claim
17, whergpn sahd fBtdOm SROMAG FANIEEmO2, wiieffin Raid HES REFuBRIMOLHSes
a sensing franme supported by a free pivoting stand at a center of

sai d sensiidgmkrganey sedadrdusiensbmgctingaibeadbtivichRbigh@oPparsi.ng a plurality
of weighted reflectors 16 arranged equidistantly from said center of
said sensing frane; a plurality of photo detectors for detecting a
change of _state of light reflecting off said plurality of weighted .
reflectold w8 neth @e?f‘%f”ﬁ'@nqer‘é(ﬁg Rk, veifErin SR P g AEENSE sPmDEIBCS
generating,electronic guls ) mh&@ faid FL@rallt%Xof ghoto det ect or ;
detect S0 pREEne tr e stdie i fonion af pudoishviby frosipdne Jeesipedid =
phot o dek%&hﬂk%hﬁ%ﬂacJEQQHEthOd in accordance with claim17, wherein
said user alarmof step c. further conprises a first silent

vi bration alarmand a second audi bl e al arm

18. A method for monitoring and locating an individual comprising the steps:
a. providing an inactivity 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;
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.
19. The method in accordance with claim 17, 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



21. An apparatus for nonitoring and |ocating an individual

conprising: a notion sensing device conprising a sensing frame
supported by a free pivoting stand at a center of said sensing
frame; said sensing frame further conpfising a plurality of weighted
reflectors arranged equidistantly fromsaid center of said sensing

frame; aaphbged dqhﬁdi.@efnt]?hﬂirﬁ) sfl@tenrtrfIaldensiet £6hé;NOplaraiRANTShodd dsteaiods
of light reflecting off said plurality of welghted reflectors when

sai d send$omdgtéatinge champeas; stae df dight keflectyeneff bl plumlitg exferaghted) reflectors
el ectroni ¢ pul ses when said plurality of photo detectors detect said
change ofvhsh auid sessing fipmpe mevgseand hppless gensmicd foedegerater clgefeanic pulses when

communi ¢3¢ RRUPE PR e PSS oF Be S AEBr LA Eat ] GAG! [qjeging off said
wirel esswegéq_[{%gé@%oqgtdg@?m%e_tmr k; a location determ ning nodule for

determnin Ion of said apparatus; and a nmin processor adapted
for receiving and processing electronic pulses fromsaid notion
sensing device and for controlling said al arm nodul e, said

comruni ca0i on Thondtheel ianccosdinde with ataimn 7d ethereii sdic gsercdarmeof 2 ¢ Thuether
apparatus in accordance with claim 21, wherein said al arm nodul e
conpr i sesomprisey gdirstzilantrijibratiensdampgnd ¢ segendhmulible glarm. al ar m

21.  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 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 pulsé 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.

22. The apparatus in accordance with claim 21, wherein said alarm module comprises: a

user alarm, a user override and a main alarm.



