A METHOD AND A SYSTEM FOR MONI TORI NG A PHYSI OLOd CAL PARAVETER OF A SUBJECT
[ 0001] The present application clains the benefit of the US provisional
appl i cat iwo 26Mi/d@6skss 781 (filed on 17 Novenber 2009), theremisSiceelomonent s of
whi ch are incorporated herein by reference for all purposes. Field of
| nventi on [0002] The present invention relates generally to a nethod and a
system for nonitoring a physiological paraneter of a subject. Background
[ 0003] Recently, a w reless physiol ogical paraneter nonitoring system
starts to cOAMETHODAND X\SYSEEMFOR MONITORING ARHYSEOhOGIG A
nonitoring system for exanple, each person nay wear a tenperature
measuring device and the nEPARAMETEROFA SUBJECTeach tenperature neasuring
device may be relayed wirelessly to a receiving device.
[0001] The present application claims the benefit of the US provisional application
61/261,781 (filed on 17 November 2009), the entire contents of which are incorporated

herein by reference for all purposes.

Field of Invention
[0002] The present invention relates generally to a method and a system for monitoring a

physiological parameter of a subjccf.

Background

[0003] Recently, a wireless physiological paramete.r monitoring system starts to come
into use. Typically in a wireless body temperature monitoring system, for example, each
person may wear a temperature measuring device and the measured temperature by each
temperature measuring device may be relayed wirelessly to a receiving device.

[0004] In some circumstances, it may be preferred that the receiving device only
monitors a sub;group of measuring devices among a group of measuring devices, e.g. a
measuring device among other nieasuring devices. That is, for example, if there are
several patients in one room and each patient wears a respective measuring device, it may
be preferred thct the receiving device only monitors the physiological parameter of one of

the patients in the room. For another example, among a group of patients that are in 2



[0004] In sone circunstances, it may be preferred that the receiving device
only nonitors a sub-group of neasuring devices anong a group of neasuring
devi ces, woQn1i26pssasuri ng devi ce anbng ot her nmeasuri ng ®€VISGRL0/000M3E i S,

for exanple, if there are several patients in one room and each patient
wears a respective nmeasuring device, it my be preferred that the receiving
device only nonitors the physiol ogical paraneter of one of the patients in
the room For another exanple, anong a group of patients that are in 2

di f f er entdiffensntsrooms, itmayihe mefefred thatitheiregei vihg devdescinphiters dhevphysiotagidal or s t he
physi ol ogi cal paraneter of the patients in one roomonly. [0005] Further,

t radi t i onmrdnysteranfttled petiend imvihd foomaméyret er patient nonitor is wdely used to
nonitor the physical conditions of a subject, e.g. a patient. In this
context, [0bes]tRirher, @dditiohdlly; pedtiered RultPsdriferer ]?;aﬂahtt 86nitdfieWidelyousad ! t i
physi ol ogi cal paraneter nonitoring device which nay be used to neasure a

pl ural i t ym&fitop WS hIsRAl EditRik HIRLBbRctOE. gl AHaR@it] BNthisUSinke RS REkdréd/ ©
measuring cabl es or probes. The physi ol ogi cal paraneters that may be

measur ed Hﬂﬁﬁ gﬁéh'- te en i L f or
exanple,]ﬁ%H teﬁ%%?@%ﬁgg, p 2 é??ﬁfa?P§ﬁ5%§9%8§?%h%?§Ph§§%g%ﬁynﬁﬁd NI BP
(non-invasi ve hl.ood pressure). [0006 1 b the nulti-parane pati ent
noni t or adrS?HICF ﬁ"ébhlg\lll1 rePeds" egd%’ F’%ar?pureer gtp u‘%rglr&%o%qit IE\'W }ogcbglcsalglﬁag’rﬁ‘eé‘?% otgéed at the
sane time, .however, there may exisi redun ancﬁ¥%ﬂ§p.gre Tulti-ﬁgrggeter

pati ent rEAFYIISINE SEPGHY & FEAEIE SAALT PEPIASAT- t IS MYSI0NSHG R2PEreies: bgt
tenperature probe. Further, if the wireless tenperature npnitoring system
is used tERhmeRTIredly Bisdsthersd st parameT patie mRor airdnden for example,

mul ti-parameter patient nonitor is used to nonitor other physiol ogical

par anet erbody tempeprinieefpO2 (sapwationtnd aeephved oabigra) and ) IBR (ron-ipveshediload t wo
separate systens, nanely the wireless tenperature nonitoring systemfor

t enper at yressurepdi ngs and the mul ti-paraneter patient nonitor for other
physi ol ogi cal readings such as Sp02 and NI BP. [0007] Further, a tethered
syst em r 0006] 88hen taah iterhultigpahenedripatdie thonitbhandahe wirelpscbdlyasmpératarcobes and
may be cunbersone to operate in sone situations. A tethered system al so

i nhi bi t's medilofiRg sygtth latd vsed TS sarh$18inE, KvRvas MRnd M@ SxishredSidaicypwhéd el ess
system and converting a conventional tethered systeminto a wirel ess one.

the multi-parameter patient monitor also offers temperature monitoring using a tethered

temperature probe. Further, if the wireless temperature monitoring system is used to
monitor the body temperature of a patient and the multi-parameter patient monitor is used
to monitor other physiological parameters of a patient, a healthcare personnel may have
~ to observe two separate systems, namely the wireless temperature monitoring system for
temperaturé reédings and the multi-parameter patient monitor for other physiological
readings such as SpO2 and NIBP.
[0007] Further, a tethered system requires a patient to be attached with dangling cables or
probes and mﬁy be cumbersome to operate in some situations. A tethered system also
_ inhibits patient mobility. Thus, there are advantages in using a wireless system and

converting a conventional tethered system into a wireless one.



Summary of the Invention 100081 Various enbodi ments provide a nethod and a
system for nonitoring a physiol ogical paraneter of a subject and overcone
at | east wormiiafe23sBe probl ens nenti oned above. 100091 EmrbwodiGrenioso4é ovi de a
met hod for nonitoring a physiol ogical paraneter of a subject by a
nonitoring systemwhich includes a receiving device and a plurality of
nmeasuri ng devi ces each neasuring a physiol ogi cal paraneter of a respective
subj ect. The nmethod may include transmitting, by a receiving device, a
request nessage whi ch i ncl'udeSumnragy of therlgveigionce i dentificati on nunber of

t he receiving device. The nethod may further include receiving, by the
recei vi ngfo0es]i ¥aious embdditemt i pravides aagrethbd osndata Isgated @6e nidmoetHhg Ny devi ce
of the plurality of neasuring devices. The registration nmessage may incl ude
a neasur Ws@%@&? pafh@idhdrf C At duBjRcN AP veRbmb N Rbst! @A oPNBe PesHIthd N
device. Thé nethod may further .include registering, by the receiving
device, theRbhed SR3%. One neasuring device by means of the measuring device
identification nunber if the registration nmessage fromthe at |east one
measurin I8 incl . he receiving device identifi.cation nu r of the
ecel vi nofB BT BRI AR IR p RS PRl g P
receivin evice, one or nore data nessages fromthe .at |east one asuring
v co. " bty 2 HRSuRine Wam REFhABORAE ot dotioy Al & MRt Phar  on
nunber of, and a_physi ol ogi cal, paraneter. from the at |east one neasuring
devi ce. THEaSHRRE:SRYIGea Fachuneasenng pehypplogica) pararictsy of psesprsiyiesrbigFic Ahe
paraneter in each data nmessage, by the receiving device, if the at |east
one neasun¢thed deayi é@lqdastr@é@ﬁtmgggmaer@dwm flefdce; e e¢quiesigmgesaie avhicthe range
of the transm ssion of the request message between the receiving device and
the at | eéadudesnerareiamgrdenigeddentidwation sirobdarenf théseveivivg devaeey dhefmethed

transm ssion O each data nessage between the at | east one neasuring device
and t he rmgefuriher imthude aeceivdng]/ Wy thehrecdiving devite, thegistraticiniessage ffim ahe

regi strati on nessage between the at |east one neasuring device and the
recei Vi Nge#t€\6n6 emeasufifO deGice tdTathet flralifnN 08 mdasirty HevdbSTI TR ARiskhtiqach data
nessage between the at | east one neasuring device and the receiving device.
100101 Enhadidtenhy ihtihdd 8" mRisaMhgl QlctRe ahiRifRMdnY RuBiof kbt RN baring a
physi ol ogi cal paraneter of a subject by a nonitoring system which includes
3 rocel Vil 68iQ0 Thanthiahi} Yorllr FRARL LR bY She ST dhuRaCh
measuring device Is configured to nmeasure a physi ol ogi cal paraneter of a
respectiy ject. The t had . i d [ Stering, the.recei ving
Govt cor  dfe L 2EE bne WBal S0 BT by e BEELERE oy MOSHEERE Gt ces
by neans of .a suri.ng. .device registration identificatjon nunbger of the at
east ond WS e domiuris messasg Trhoy el B, e BeasnpBe idsibe oty s i
measuri ng device regjstratioon identifjcation nunber_of tHg@at | east one
measur i ng‘e‘EFéY}P%ge‘fl%W’P agjpn pumber of fie FROSVINg; %@I“’Se%%@e BBeP€cei ved
by the receiving device. The nethod may further include receiving, by the
recei vi ngndudq reecivingeby theFsecaving davige 008 @& snare daka (mgssages |fr@athem§g@arri ng

devi ce, each data nessage including a nmeasuring device data transni ssion

i denti fi cmei owaswnngededfe. Each adaphymessigeginayl ipdwdarsher measympgt Heviegt | east
one neasuring device. The nethod nmay further includes processing the

physi ol ogdasificpémaneiter of, ané aghysialogicabpsaneer foym] the at basti onengeadngce, | f
the at | east one neasuring device has been regi stered by the receiving

devi ce. TdReiceangemethold Atayt fuAh& ThelGdOprodéssinBahd pigiisill6gédl pardiiaagadtet ween
the at | east one neasuring device and the receiving device may be shorter

than the dagngRssafe, thiethkRESThS HePide, Off tRAGN AR dheREARAR BTG EAs HB& at
| east one measuring device and the receiving device.

. registered by the receiving device. The range of the transmission of the request message

between the receiving device and the at least one measuring device is shorter than the



[ 0011] Enbodinents further provide a systemfor nonitoring a physiol ogical
paraneter of a subject. The system may include a receiving device and a

pl ural it ywof20nmemsissi ng devi ces wherein each neasuri ng decrse20®/000136i gur ed
to measure a physiol ogical paraneter of a respective subject. The receiving
device may be configured to transmt a request nessage which includes a
recei ving device identification nunber of the receiving device. The

recei ving device may be further configured to receive a registration
message frangn cfithd easmisva afeashuddtngesiage batwedn thhet lohstioad imeysuohg dedseir i ng
devices. The registration nessage may include a neasuring device

i denti f i caditeredeining device,ldad/othel refgd ofahe tramsadssionef tHewgistratidinmessagei vi ng
device may be further configured to register the at | east one measuring

devi ce byhetRanshoht lAg JRaABEHsIAGE B8NECEHd BietbidivifgUbabe USHIREr {Han tthe
regi stration nessage fromthe at | east one neasuring device includes the

recei Vi ng,gieNdfife ﬂréiﬁﬂﬁésfdn‘%ﬁ%k&fﬁ%%’%?&ﬁgé’ﬁet&z@& the GElkYek B HRYuFiRg dI\hge

recei ving device may be further Igured to recelve one or nbre data
nmessages fr%@}ebﬁvﬁéd&% t one neasuring device, wherein each data nessage
i ncl udes atnﬁe neasurrng devi ce identification nunber of, and a physi ol ogi cal
par anet er the at | east one.neasuring device. ,The receiving device nmay
o furt ndpdd Bt o Rifr oBG iR WhyARErhY CEtSar dHe: BPtieingach dat a
nmessage, if the at |east ope r{;eas ring device has been regj stered by the
recei vi n@hygigiogical Rarametangla gibigh Y arEeNiprag;syHemwhipk inchides a reqeping ge

bet ween the receiving device and the at | east one neasuring device may be
short er tdesige pnda phyjisy of measaring derdeasswhapinsaclomersunng deviesis sgefigeedreen t he
at | east one neasuring device and the receiving device, and/or the range of
t he trangdeainygiswn agphysiotogicalparamster ofi arrespseties Hibjose dihet hethed magdatludme
nmeasuri ng device and the receiving device nmay be shorter than the range of
t he trangagistering) of theaetriviag alenies sageash @hevamdastrirg déviteeafs theopleratinasiir i ng
device and the receiving device.- ' Brief Description of the Drawi ngs [0012]
I n the dmdsi@ss ddvides by ehcahe bE £ nithairiag tdevise geitratibh YdensifiedtiohGubdber same
parts throughout the different views. The drawi ngs are not necessarily to
scal e, enpbapicsi Hd aRAsuSRRRIckY ifP£ irélHsthtios SHesdRNintuliing! thathdGudle
principles of the invention. In the follow ng description, various

embodi MereSice hodidiaribA 2Rt EHioR nEmBESE thOShelh b FRAGKADGRYLE bAFRE Gl | OW N
drawi ngs, in i ch: FIG 1 shows a nethod for nitoring a

P S1 O O4L6oLoPALAIRLE 1eOle Ruot S00AE 3l DO OIS ORI iy

FIG 2 shows a noni toring a physiological parane

according.to an,alternati ve enbodi ment ;. FI G, 3 shows system f or
L o 1 ohyfier SRt B 05 BT R devicg, ot op he S8 Rotenear Befvde &l %)
illustrates a maasuri&g. devi ce gaccordi ng t.o .one exenpl ar. eg‘oodi gfnt; FI G
5 i1 ust rEasbsmeasPERE| RVifG R c2P1a CETSARH JnEIHdIBR e 2 e MISASIER y de¥itfo ffafent
FIG 6 illustrates the registration of a measuring device with a receiving
devi ce - transmission identification number of, and a physiological parameter from, the at least

one measﬁring’device. The method may further includes processing the physiological
parameter in each data message, by the receiving device, if the at least one measuring
device has been registered by the receiving device. The range of the transmission of the
registration méssage between the at least one measuring device and the receiving device
. may be shorter than the range of the transmission of each data message between the at

least one measuring device and the receiving device.



according to one enbodi nent; FIG 7 illustrates the registration of
nore than one neasuring device with a receiving device according to one
enbodi mernwp 2011/062558F1 G 8 (a) illustrates an enbodi nent pcm/Sehowhoa3second
recei ving device sends a request message to a neasuring device after a
first receiving device has registered the neasuring device; FI G
9(a) illustrates the registration of a nmeasuring device by a receiving
device in one enbodi nent; ~ FIG 9(b) illustrates that the receiving
devi ce i 4081} Emhpdiraents {usthgnprovidesssygem for onanithung e physielogigalhparameteng
devi ce when the receiving device is brought farther away fromthe
regi st er e anadgact.i Tip gsteinc may indwde £ rdvedingeddvice and a plurdl®y ofGnéedstimgg r at es
an enbodi ment wherein nore than one neasuring device receives a request
message tdediesdTiviHepdin Ddack mesaliNg M@vide Vis C&infigured to measure a physiological

parameter of a respective subject. The receiving device may be configured to transmit a

request message which includes a receiving device identification number of the receiving

device. The receiving device may be further configured to receive a registration message

from at least one measuring device of the plurality of measuring devices. The registration

message may include a measuring device identification number of the at least one

measuring device. The receiving device may be further configured to register the at least

one measuring device by means Qf the measuring device .identification number if the

registration messége from the at least one measuring device includes the receiving device

identification number of the receiving device. The receiving device may be further

configured to receive one or more data messages from the at least one measuring device,

wherein each data message includes the measuring device identification number of, and a

physiological parameter from, the at least one measuring device. The receiving device

may be further configured to process the physiological parameter in each data message, if

the at least one measuring device has been registered by the receiving device. The range

of the transmission of the request message between the receiving device and the at least

one measuring device may be shorter than the range of the transmission of each data

message between the at least one measuring device and the receiving device, and/or the

range of the transmission of the registration message between the at least one measuring

device and the receiving device may be shorter than the raﬂge of the transmission of each

data message between the at least one measuring device and the receiving device.



FIG 11(a) illustrates the registration of a nmeasuring device by a

recei ving device in one enbodi nent; and FIG 11(b) illustrates that
t he receiwDnglideyisee is able to receive data nessages fPomsSGhelonegidet er ed
measuring devi ce when the receiving device is brought farther away fromthe
regi stered nmeasuring device. Description [0013] The foll ow ng detail ed
description refers to ne acconpanyi ng drawi ngs that show, by way of
illustration, specific details and enbodi nents in which the invention may
be practiced. Because conp&uriefDeseriptionnfdhePmawingan be positioned in a
nunber of different orientations, the directional term nology is used for
pur poses [0012]ITh uthe rdrbwimgs,ahikk ireferencenchavagtersi geanerally. refirhter thembema pamg s may
be utilized and structural, |ogical, and electrical changes nay be made

Wi t hout dBpapghdudGhé deferédteviswe PEhO rdwifps Aréenvti ibessdiile toasdalel emphiligli nent s
are not necessarily nutually exclusive, as sonme enbodi nents can be conbi ned

Wi th one gétedMDE&efil) Heif IR BIFnSillifrdtAk hé BHnSpIRS G riwtnwemme 1hQhd OWi ng

detail ed description therefore, is not to be taken in a limting sense, and

the scopegfifwi gg@@ﬁsﬁahwémoqﬂaé@e%memo& 1€ dBRRBAHGAN GLitHEe

[ 0014] The wor mplrary™ 1s use rein to nmean "serving as an exanpl e,

i nst ance, o' fi ustr t|on enbodlnent or. design .described herein as

" to the fo low Yv P

exenpl ary™i's nor™ neces 2ta y 10 be construed as preferred or advantageous

%ﬁhﬁ??ﬁ; o G Bt Cap p i g < i sice BRid oLRoAShont . The

nmet hod may be carrled out by a nonitoring system which includes a receiving
devi ce arf§cqdingde ang epbodimeasyri ng devi ces each neasuring a physi ol ogi ca

paraneter  of a respective subject.
FIG. 2 shows a method for momtormg a physwloglcal parameter of a subject

according to an altematlve embodm_lent;

FIG. 3 shows a system for rﬁonitoring a physiological parameter according to one
embodiment; |

FIG. 4 illustrates a measuring device accordh;g to one exemplary embodiment;

FIG. 5 illustrates a receiving device according to one exemplary embodiment;

FIG. 6 illustrates the registration of a measuring device with a receiving device
according to one embodiment;

FIG. 7 illustrates the registration of more than one measuring device with a
receiving deviée according to one embodiment;

FIG. 8 (a) illustrates an embodiment in which a second receiving device sends a
request message to a measuring device after a first receiving device has registered the
measuring device;

FIG. 9(a) illustrates the registration of a measuring device by a receiving device in

one embodiment;



[ 0016] The nethod 100 may include 101 transmtting, by a receiving device,
a request nessage which includes a receiving device identification nunber
of the reweivimg2sdevi ce. The nmet hod 100 nmay further i nclPaEsG20@/n@3€i Vi ng,
by the receiving device, a registration nessage fromat |east one measuring
device of the plurality of measuring devices, the registration nessage

i ncl udi ng a nmeasuring device identification nunber of the at | east one
nmeasuri ng device. The nethod 100 may further include 105 registering, by

t he recei vi ng RI6v9@pillustistesthat thariceiving deeias iy dbligtodessivealay/messages of t he
measuring device identification nunber if the registration nmessage fromthe
at | east R tHERSSEIcd IncASMingRIevide Whde thelrB&iviRE 8w Ed g betRIghCRrthélamalyf | cati on
nunber of the receiving device. The method 100 may further include 107

recei Vi NGyordihelrbsistefed fheabittheRVicE th o ¥mtaidiBiie data nmessages fromthe at
| east one neasuring device, each data nessage 1 ncluding the nmeasuring

devi ce identi fd;gatd ner '-g? RAvsialpgdl cal - from the at
| east one neaggéih%ﬁlgg#ce.‘?ﬁ%dne gggmfud§h§gﬂgtégﬁ%§gﬁﬁ§$%§%ml09
processing t he prs%olo icql araggter i n.each.data nessage, by the
recei vi ng & &4 PH; agﬁtraflglﬂ’étf’ M8 e f Y tevi ce has been registered

by the receivin devicf. In one enbadi nent, the .range of the transm ssion
of the requestFifebseyd "BE%%@H“’E%‘?@“P%B Y mRgsuEag dedca by 978 ViRS 4e¥KEt one
measuring device is shorter than the range of the transm ssion of each data
nessage bBeppeembedimenti andeast one neasuring device and the receiving device,
and/ or the range of the transm ssion of the regi.strati on nessage between
the at | east di€. ik g@yullpsitptesahatche medivingedavigeds wblegto dessiveeddts mehwgeser t han
the range of the transm ssion of each data nmessage between the at |east one
measur i ndrate tieaegiateckdt heasndrgedaricegwhkevthe ecce{viriElddvidenis tbinought tanthexawaynwhen t he
recei ving device registers the-at | east one neasuring device, it may be
referred fiom B reglatbret hecafigligidélicg device is paired with the at |east one
measuring device. [0018] In other words, in one enbodi nent, for exanple, a
plurality of patients may be in one room each lying on a bed and wearing a
respective neasuring device Measuring the respective patient. It may be
desired that a receiving device mMfulPintion’ O €xanmpl e, the physiol ogi ca
paranmeter of one patient in the room Thus, it may not be desirable that

the rec ehgﬁf@ ﬂ%vioﬁgwglrge&e%?eﬂ.s d&?ﬁ@%&eﬂ:f&@ﬁ Bl gx?%%tﬁé%n@ﬁ{ﬁaﬁﬁ%&ég%%g{“ mtted

by all t asuri ng rces in room Accor one ment ,
in order for the regejVving device t rocess.the si o]l ogi cal r anet er
{ransm ¢ SERv oD St oneeiEe Rk 85T St dmB iR, PREHIFE ARG of or
t he neasuring devjc and only processes. the physiol.ogi cal paraneter

L ansm & (ERY URPTERio discarse cOmpU R I A EUAEUL R 0e PRE CPRELI FTHGIOAESh co ray
i gnore or _disregard the physiological paraneter transmtted by other

unr egi st dhifderenteticatatipgs. ghoJirgdona W’@W@ngtlé upedyfos parposasof ilusatiomendjevi ce
A, the receiving device may first transmt a request nmessage including a

r ecei vi ngs drenp veayi imitings Otheer icovpodignentsr may be hilized: and, pimerterely ilegical,Tand
measuri ng device A-may receive the request nessage and transmt a

r egi st r atelestricabclianages may bb made withest depatiingHeomtasseopa gf theeuveangion. The
identification nunber of the neasuring device A and the receiving device

i denti fi catib@yemibod@ent® bret dve neeRirily Rmnthilyiexelusivéleasrsofel embodirfais ca nmay
recei ve such registration nessage fromthe nmeasuring device A, and then

regi st er et EnBIRAS WithNghed8lV ifofe Othief chibBdin@itsS t0” Brind Qe WESHR@ANEtO The
regi stration device A includes the receiving device identification nunber

of the r %ﬁwi&ﬁgqie%xa QBsc -\%&?mefaﬁgéyfs' 1 (HBY &R iTBYRlRE SR8 heaRective
regi stration ssages. However, 1f other neasuring devices do not receive
t he reque f . i Y ' he ot her measuring device
may not isgéqetr})ﬁﬁ%%gsep{e%g%@gﬁdg %eéi&e?é'&{’i%&gaﬁ)}éi&%ﬁgghﬁg% nunber of the receiving
device into the respective registration nessage. Each neasuring device nmay
transmt one or nore data nessages, each containing the physiol ogical
paraneter fromthe measuring device. The receiving device may receive one
or nore data nessages fromthe nmeasuring device A or fromany of the other
nmeasuri ng devices. In one enbodi nent, the receiving device only processes
t he physi ol ogi cal paraneter fron1regi%tered measuri ng device by the

recei ving devi ce.




[0019] In order to make sure that only the neasuring device Ais

regi stered, in one enbodi nent, the range of the transm ssion of the request
nmessage bwowermeise recei vi ng devi ce and the nmeasuring ®evisceowonwe be such
that the following requirenents (a) and (b) are both fulfilled only for the
measuring device A but not for other nmeasuring devices. The requirenent (a)
is that the nmeasuring device is able to receive the request nessage, and
the requirenent (b) is that if the nmeasuring device receives the request
nmessage dARN4 rEeavard Sexemplagy'sisused hereinismagye sepvingsian X a@Bls, mplan¢eeds ur i ng
device identification nunber of the neasuring device and the receiving

devi ce i dHwdtiafipe'at Aoy embddanendf oit [esige odsisuribed Hereinces 'telmemplandi w6 mgt devi ce
is able to receive such a registration nessage. 100201 To nonitor the
physi ol ogiecabarilgrtartet emstroain ssrptefattdbyr idvantapasisriver) odey iertbodiménts oYy not
be desirable for the receiving device to be always near the neasuring

devi ce A.deﬁgﬁ@rdi ngly, in one enbodi nent, after the receiving device

regi sters the nmeasuring device A, the receiving device nay be brought

farther qmséfprxem ShSwSRAR ol ri@O'%‘ﬂl&tﬁtoﬁn@Qq;hslﬁoﬁgchlk)a@ghéext(9" 4 &bfkve the
one or nore data nessages fromthe nmeasuring device A In other words, the

range of .Lransmiss o] t . | Vi devi ce
and the nlféé)ggr%b}%ggé\ht'cfghgq’?%ﬁogﬂg]??&eﬁgﬁgg Hﬁgﬁgggm%w&%r@%hssi on of
t he one or re data.rrersﬁlsages et V\ﬁg_g thz nmeasur i ny device A and the

recei vi ng"utSch AN JEYIFREPS 2 PRIDIE X BEREHNA (°VIFRe S BEW0E o
transm ssion of the reqistrati on.mes§.a e between. the neasuring device A and
the receiPyHiglogiso} Rasamdery SredecE St Jngfe range of the transmission of the
one or nore data msssa?es bet ween the neasuring device A and the receiving
devi ce. AP deimethgd 100G, mgpdndpdso i Intsspsmitting byap geceping deicsnadeawsst of t he
request message between the receiving device and the measuring device Ais
shorter tmhesspgetvehichinglndes a regeivingaleviet idenbficasion mhmbenef the respivingdieviceressages
bet ween t he neasuring device A and the receiving device, and the range of

t he trandihessdithod L0 minefurthe intlnde 1 G¥recavingdey the tesewing desicepasgisiratipndevi ce A
and the receiving device is shorter than the range of the transm ssion of

t he one ahessagecfréintad laRSSmOMsasafhgvdevicd be theeslatatityngf fheasuciag Medioes, e
receiving device. That is, the registration of the neasuring device A by
the receinygifientid® \thésSagdteiiclnging ANBeMifRy HHACE WRnEIRAA6S Tuber 6f A8t eaeugh, and
after the registration is done, the receiving device may be taken farther
avay fr ot NReARASY UeNOe. IRV FR DA MUO! Riap thiltherPRLINEe 306 ere%i@teﬁﬁg,eby ghdat a
nmessages transmtted by the measuring device A [0021] Tn one enbodi nent,

the requesle gﬁé‘&l@e | fie bf %Q&?g%ltdg%s&ﬁé H&i&eﬁ%ﬁ%&é&ﬁoﬂﬁ%ﬁﬁ@ab W d@ice

activation o he récei vi ng exa e activatioh nay be the

pr essi ng; g S ztijtuc;[nt Ourr]nb%fr ’fttlﬁgrr g5 %i\éliln sgegi o a?le%gtaér}eh&lae{sune iy e(rlés?penel such
that the é’(ﬁu &t rﬁ’sssag S TEH AR (8T MR T 2 onGr et e exgarrp €,

heal t hcar.e rsonnel. may, hol d,the receivin vice.and .cone. ¢l ose to a
Toasur | ng i IBe R saite sioBBois Tieoal Brneseiang e6ethaBe B Then
transmtted. The distance is_such that the neasuring device A can, receive
the requd¥ maydughersinghude HO7 wedyipEn by dbs irecstvang deviee.r e PYimye B4 ce can
receive the registration nessage fromthe nmeasuring device A %22] I n one
enmbodi nmermessagee fiam |thaygt lense ope araasyring doiges €aghhidats messags durlydieg thegquest
nmessage is configured to generate and transmt the registration nessage
cont i nuousdaguring gen¢eordentifidation pGOBY] of] andia phlysielogical parametsodionsrihg at he at

| east one neasuring device is configured to generate and transmt the

regi st r atlea3n ofie axag&ingndeyvidel ThBenakod €60 imagNartheamoluded 08 @roaesihgshe ecei ved
t he request nessage. For exanple, after receiving the request nessage, the

at | east fRGoRBREMpdriHcteei abh BRY nfebAkt, Hydthé FRBiAlgl TR, FTthSAEdsBbne
regi strati on nessages, or start to transmt t he regi stration conti nuousl Yy

or periogyGahling AEVi& hds@feh Yédidered By tRANREHVIHFEGS AL In one embodiment, the



[0024] In one enbodi nent, the at | east one neasuring device is configured
to transmt data nessages periodically or continuously, each data nessage
i ncl udi ngwohelmesassar i ng devi ce identification nunber an#ca/Sghy®iooésdgi cal
paraneter fromthe at | east one neasuring device. The at |east one
measuring device may transmt data nessages regardl ess of whether the at

| east one neasuring device receives any request nessage. 100251 In one
enbodi nent, the at |east one measuring device is configured to transmt
dat a messapgsofibe raesnussionofghe rgnest mestagk peigieey thefreeqieing deyieaand haat
measuri ng device has received the request nessage, wherein each data
message ilnast wde sndaeingedesinei is shoeeri then ithberangé iof alid ansmissber ofipathadata

physi ol ogi cal ‘paraneter fromthe at | east one neasuring device. |In other
wor ds, | nmédage istbest the at leadt vae aleabidipt devive an@ aliifeceigingaievice, ad/dr thot
transmt any data nessage before receiving any request nessage fromthe
recei Vi NGrafl@vbfCite trahsnibdidn Sfthy rdgistAtion meskabe betXRE A 14361 drRGhéaliting OF
continuously after the at | east one neasuring device receives thel request

message. Jehic aﬁﬁ‘}t’he%céi‘&h{% AEARGERUROME thiifthe RANE of iR PAmESRIA WIREH¥ard he at

| east one neasuring device when no receiving device intends to nonitor the

20556 P P R RO, O
st M L WATRA e R NN

device. |If the request nessage fromthe receiving device is received by the
at | east ‘I‘?Hé’en’éé%%’r eigteedite @s that dhe regriving deyvish inpaitedguitly et drast OB the at
| east one measuring device al so includes the receiving device

i denti f i caeasBAnsdavEEr . According.to the method 100, the at |east one
measuring device is configured to transmt the registration nessage, and

t he one df0Hirls other wordssseapesmbbdpEnt, fonexample atpbutplityof pati¢nss maybein at i on
nmessage is transmtted together with a data nessage as a single nessage.
The regi sineabom)eack $@agen abyd ant vadkingt heespeetipe otehsneingeavioe imegsutingitiee
identification nunber. If the at |east one neasuring device receives the
request rrese@w, pdtlast. Ite@hy be desifed thERSS ARgéi vingydeatics anordinks)déer étampleald Vi ng
device identification nunber. The data nessage nmay include the

physi ol ogiiggiblogaPpRbRétedf 6fQRepafterdin tR3I6Em OTusR A5y ol Be deiaBR tRdidhatl SO t he
respective neasuring device identification nunber. Wien the registration

message iScditiRdEick %oééggﬁtﬁgz{sui@dt PhyRidiica eaAdS Afnshifibd ByCallBRS age,
such single nessage rmay I nclude the respective neasuring devicCe

| dent i ficgl -S%Céldg??és ﬁ{‘ﬂxet S X EPRALCH oRETAPolfthert” Mol HETRECT I Ve
nmeasuri ng devi . t he at east one asuring device recelves.t he request
nmessage, the single ssaqge Lunther include the receiving device
dent 11 CEYTGRE A5G0 RIDEE A 8Py BEiialsEiymeter wirhiied by Hoincaihg

device A, the receiving device firstly registers the measuring device A and only processes

the physidlogical parameter transmitted by the registered measuring device A. The

receiving device may ignore or disregard the physiological parameter transmitted by

other unregistered measuring devices. In order to register the measuring device A, the

receiving device may first transmit a request message including a receiving device

~ identification number of the receiving device. The measuring device A may receive the

request message and transmit a registration message which includes both the measuring



[0028] In one enbodi nent, the request nessage further includes instructions
on how frequently the physiol ogical paraneter is neasured by the at |east
one nmeasuwwongliderisse, or how frequently the physiol ogi caCTSGreI®I@&IB6 | S
transmtted by the at | east one neasuring device, or both. [0029] In one
enbodi nment, all measuring devices of the plurality of neasuring devices,
the respective registration nessage of each containing the receiving device
identification nunber, are registered by the receiving device. In other

wor ds, f olevier aidptiicatien aumban ofrihe rmeasunng glewied i 4 eangf &ehéecmvmgaﬂe‘tlge of the
measuring devices nay receive the request nessage and then transmt

r egi st r atidomificetssagesbaradtthe medeivinghdevitre Thecrecaiving ddeice oeayi theeive fsichat i on
nunber and the respective neasuring device identification nunber. Upon
recei vi ngegiegitivhr medsage froms dgemestirind) devive e\, t dndnthen eegistas uthe nged@mgce, t he
receiving device may register all the neasuring devices which includes the
recei Vi ngledR¥iL f ihdaBiikirdtioal heRaddURRA regibirithd deSsdReA tiholBddsalle $édeRingoN
nmessage. [0030] In one enbodi nent, the nonitoring system conprises a

PLUT Al T YgeQc SRARININAA hEir 8P the YARIERN AL B 'rh ity IBR-RImdyoAY  One
measuring device, being already registered by a first Teceiving device of
the plur abld Ye@tol GOl BEIEIGES: BYwaARP! NEImEERENNG HRNICE aPhot N
plurality of 'r ce|V|n5 evices, termnates registration-o 8 at "Meast one
measuring device by said first receivin evice. |.n other.words, for

oxanpi e T BF g dhtiecss’ Gom AT et Rt G olbn BeARab VRS i ce A
Then a receivin evice B pay transmt a reguest .nessage i.ch.is received
by the m#&b mlw% tg%\&?cebvw. H?therléela Hatio gUEHE Sl dste o gyee i Mhe he
recei ving device B, the neasuring device A nay transmt a registration
nmessage TPRPPElNeTgLiSHEIONTRS A Fache picawring dleyice imayt Fapsmif sy moretdata
measuring device A land the receiving device identification nunmber of the
recei vi ngneseagesecach cqifainingcthé phyriplogiodl paramateryfrora dbé measuniag deyicst Thet i on
message which includes the registration device identification of receiving
devi ce B rédeiving devicreasyreceige deyorasord, datndessiges freoeihe immpswig deeicd Arary

deregi ster the neasuring device A in one enbodi nent. [0031] In one

enbodi meffom bl of ki otlger infi@s Eritpt d2Rice TR fon& @fmbadiglent, ahd ieyei®ingldeORE V1YY
devices, wherein registration of the at |east one neasuring device, being
al ready r1ReHesdes HRpH¥iofogidal ﬁérarh@t@ﬁﬁ&@%gi@@%@_d%ea@ﬁﬁﬁ%ﬁtvﬁﬂe%ﬂhb FateRing

recei ving devices, by another receiving device of the plurality of
recei vi ngegigyi ce, does not affect the at |east one nmeasuring device
registration by said first receiving device. In other words, for exanple, a

recel Vi NGogiRY if S 3%mly SR SRS SRR WULENO 086Gl T BE"

receivin ice may transmt a request nesSage whic recetved by the
measurin evi ce In respaonse to .the.rpequest. nmessage fromthe receiving
dov; e By dus gt SEORIBR b B LRIHFEN AR I e Bl B
i ncl udi ng, the suring.deyice jdentification n er of the neasuring
ovi e A SHIE AT MedReAar T To16i A B che ik s thed RIRAHRE QP oo LA vi ng
device B. The receiving device A may receive the registration nessage which
i ncl udes (b) are both fulfilled only for the measuring device A but not for 6ther measuring devices.

The requirement (a) is that the measuring device is able to receive the request message,

and the requirement (b) is that if the measuring device receives the request message and

transmits a reéistration message which includes the measuring device identification

. number of the measuring device and the receiving device identification number of the

receiving device, the receiving device is able to receive such a registration message.
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the registration device identification of receiving device B fromthe
measuring device A and the reception of such registration nessage fromthe
measur i ngwoevilas2¥8may not effect the registration of tireTrssaswrnmgs devi ce
A by the receiving device A i.e. the pairing of the receiving device with
the at |east one neasuring device remains intact. [0032] In one enbodinent,
the nethod 100 may further include, if the at |east one measuring device
has been registered by the receiving device, transmtting, by the receiving
devi ce, d002Mriavaphita thephysiptogigal prramgter trarssiftedsby thetmesswringodavies Autit | east
one neasuring device to stop transmtting data nmessages. The nmethod 100 may
further imay natdediesiedples foethangeeibipgtdaeice écls alwags ke itheemeashengtieviemdt one
measuri ng device. For exanple, after the receiving device registers the at

| east onea¢Boatitigly,Nth o8y ieidodiatedt, pafee ahs @sceiviny dedicOregisie atmedsmssnges
fromthe registered at | east one neasuring device, a healthcare personnel

may deci dfvice AS kiRPreb@ing AEViBImh{ 8e BRMEhOLARKrGHMay BhRHRE nfasuFRpsievrRE Y the
regi stered at |l east one neasuring device, and nay activate the receiving

device t g5 a0f(He & &iVE AabhOS HER aglt,eslm%s Oh O Rleb QRingRRFROR. FRY

include instructions to the registere east one neasuring device to

stop trangp tti at a .| it r i V] i y

der egi st eor%;r| hvélorriag?gl St’%‘%ggggfz g‘f%glésssf()%oﬁtgﬂjﬁeljggﬁer“l h{gégs(?égiq%{e‘yéeﬁ%agg deﬁﬁn ne
enbodi nenj, . the, receivin evi ce. | onfigured to.transnm.t .the.term nation
reasage. dssireRat I TonuRkdegier X ieshorkst asrhe St HE ARG TUOIEN SAEPR " he
receiving device may be configured to automatjcally transm tted, the

t er mi nat | BroAEs 4g neserss Aetvernoths WRBYERSEYice 14 nd; the FeeqivVIBR edsyisEs ur i ng
device is configured to stop_transmtting the data_ nessages and |

regi st r atAlgamanyslyade ongperpbedimenty ithey range afethgi transmissioneafs theeregistiai®@s 1 As
mentioned earlier, for exanple, if there are a plurality of neasuring

devi ces imesaageoatweandthe timéasuniiegs deviet Ahand thelrsceping deacrutsi shgrteethan ¢hed of t he
plurality of nmeasuring devices is registered, the conbination of the

sel ect i orrange dflike traramsssiontodithef ane or s dats triessyges beeresnshe mesmage dbwicd he
recei ving device, the receiver for receiving the request nessage by each
measur i NgA AeY ifeerecdiVifg dewBs Miteheitivel9l int drRNibotimddg the k@t of rahintissisiessage
by each neasuring device, and the receiver for receiving each registration

nmessage yf hbGeqiREEntisage BEMEeEE tHBYecbRingU8dVideNald theh@Basuligg 'deeiek A g devi ce
is brought close to the neasuring device A (e.g. the neasuring device A and

the recelphig YUk Gaflctr thd RiitufslRUShe 8d Amb RN helaf&tcRthiHg t he
measuring device A by the recelving device), only the neaSuring device A
fulfills the foll.own (A SRl @lhd ¥ of
measur i ngm%%‘\l/rlu?cég%g grn\g(}l}}??%%e%go ?e})"'(ef )sam?ﬁ%trg{? eegprrglggﬁrl ngsglggva?(%éi s able
to receive the.request ng‘gsagg and the requir nt .b)n i(fe tchast ShiOLet he
measur i ng CESAHOR THessage PR 4he mygrpe JRUEe §and 0 TorRy g deYes 1§ B9 r at i on
message whi ch includes the neasuring device identjfication punber of the
measur i nghefe e sangh Pl the tFaé‘é’é‘?S\%OHgOtgg\?i M PHEME rdala, MeSRER . REREC DG he
recei ving device, the receiving device is able to receive such a .

regi st r atineasuieg deviee A|andtthy secgiymecdavice Hlaat iy ghe registiaion ph Hsaneasyring
referred to as a range wi thin which the neasuring device A can be

regi st er ettvisg A by theersetivingglesivg inaay, berdangrwiienghy two deyibes draslose ghoughe above,
a person skilled in the art would appreciate that there nay be different
sel ect i onmdafterhiht feyigntios sndvnaahé mreivingsieviee magbs takien firthet awmsfromttee f or
transmtting a request nessage by the receiving device, the receiver for
recei Vi NngmédRerine dendss Anwhisa gl bying able woBresdivd dga deesbapes trahenitiedibgihd ter for
transmtting a registration nessage by each neasuring device, and the
receiver glggsuﬁ%@gv\(ger}q each regi strati on nessage by the receiving device.
The selection of the transmtter for transmtting a
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request nessage by the receiving device, the receiver for receiving the
request nessage by each neasuring device, the transmtter for transmtting
a regi st rabizon/msessage by each measuring device, and theCrS8GeOM@NI4B6Or
receiving each registration nessage by the receiving device or any

conbi nati on of the above described herein according to various exenpl ary
enbodi nents are only for illustration purposes and are not limted thereto.
100361 In one exenplary enbodi nent, the nethod 100 nmay further include

t ransmi t tiDOZ] Ihyone Fenbodizednt the reimestonessageeis riegemaiited hysthe geceivinpdeticea short
range transmtter. For exanple, the short range transmtter nay be a | ow
frequencyupohFan asiyatdn of tthansriviigedeviden Rorfeaxampler tierbatiiatiemtmayt he theet hod
100 may further include receiving, by the at |east one neasuring device,

t he requgséssiiBssag Hufts® BY the rdceiedigV devicedBy iaClgealthéade! @Brsanrfedl Guch thad gige

recei ver. For exanple, the short range receiver nmay be an LF nagnetic

receiver -ret%dés%@ssﬁﬁ@ﬂq}aﬁﬁﬁfrted.t 178 f8RADnHete [e2 A HRhIgRhRpefonhfiEmi e quest
nmessage between the receiving device and the at [east one neasuring device

isupto 20.-cm Hub: I . . e, Of m ssi on
of ther e@%ﬁe lr%}g%g]ggél e{lslg?viugg ﬁg?ﬁgld}ggggvélg%hﬂégiag‘;el@@a%darphtg:g? r%ségﬁshts one
nmeasurin evi.ce nentjoned here is anly f i, lustrati,o rposes.and is
ot 11 i Sy ofif B RGB! Fen Garthided” The hislHEL [P IMPHERRBSEARNT,
requiremepts of the actual systeminplenentation. For.exanple, assum ng
there ar &4 ap F‘icﬁ“’Sftﬁl‘?‘réeQ}s/’Eﬁt_ i%ﬁs%ﬁ%rgé%r%ﬂgqgo‘gﬁﬂceﬂgp RECFERE r erment
may be that after a request nessage is transmtted, only one neasuring

devi ce A de¥ice ggp Kcaivec regtmtign mystage figmsthe geasyriggdsyice fhe range of the
transm ssi on of the reﬂpest message between the receiving device and the
neasur i nd0QR2li Ineonk embpdiseenydheatlpast endmpeasyring devien whish aesghies theaequese of t he
room and the ‘di stance anong the neasuring devices in the room On the basis
of the rangseagsfis comfigurathorgeseianndftranbmit theregstranesmaspegdh einiimaousiher
receiving device and the nmeasuring device A the transmtter of the

recei vi ngeflodicaley. used to transnmt the request nmessage and the receiver of

t he neasuring device A used to receive the request nessage may be

det er mi nqoo23} A 'adialinitivd SREXimAI2Ihe o Waktyonecan Q@RLSRNdSAdd ik @Onfigurtdiy art
woul d appreciate that on the basis of the systemrequirenents, the

transm t tehedaefhdYanSRATHE fRRaEIEH Messhgd Onll AR T leabCseShEANIiAY dBBSS ages,
the transmtter used by the neasuring device Ato transmt data nessages,

be-dot or 1ncs U o UEae R BB TRE B R Red BE RS TRl RES” ™

include trapsmittin 1L he at | ' e

rogi st attanoneeadane dhubORal el Mt obF AL APk mpliges, or o
transmtter, For exanple, the short rgnge trapsmtter nay.be.,an LF nagnetic
{ransm ¢ (SR SRS P ReEirAtgR SoPUmONiTY PEperiadeally aiter sefelying e emst ( R
transmtter. In a further enbodi ment, the nmethod 100 may i ncl ude receiving,
by the rdB®F38°ng device, the registration nessage through a short range
receiver if the at | east one neasuring device is configured to transmt the
r egi st r atiP&] e 9o gambodimsng Hhe akleast tong apgpsuringadayife: is epafigired (o BpRsMHY, by
the receiving device, the registration nmessage through a long range

recei ver dafa mhssagds fesiadicalipner comtinunuishy eadydate message erfcluglisgthetmeasvurigs it t he
regi strati on nessage through a long range transmtter. For exanple, the
short r anigeice eidentifisation ynulnbeaand Fa phgsielbpicalr perameter , frandthehat leastgomeange
receiver may be an RF receiver. In one enbodinent, the range of the

transm sshéRudg dBeicE.ThS tat AédsO dnEBESAAEnD AeVWEE ndyh Eraddmit RRG mes@geEasuri ng
device and the receiving device is up to about 20 cmif the at |east one

Measur i NGegeNieGSofiwhefaP HeRt [ea€l oh@ nlehaRREIdevibORcERE AlyrBlile3fmBRaGAe t hrough
a short range transmtter and the receiving device is configured to receive
the registration nessage through a short range receiver. In one enbodi nent,
the range of the transm ssion of the registration nessage between the at

| east one neasuring device and the receiving device is at |east about 5
neters if the at | east one neasuring device is configured to transmt the
regi stration nmessage through a long range transmtter and the receiving
device is configured to receive the rqgistration message t hrough a | ong
range receiver.



[0039] In one enbodi nent, the nmethod 100 may further include transmtting,
by the at | east one neasuring device, each data nessage, or the

regi stratwononmwssssge and each data nessages as one si nglreTseasm@eo43s hr ough
a long range transmtter. For exanple, the long range transmtter may be an
RF transmtter. In a further enbodi nent, the nethod 100 rmay further include
receiving, by the receiving device, the one or nore data nessages through a
| ong range receiver. For exanple, the long range receiver may be an RF
recei ver . [0PZSloneconerapdhedivacnt,, the 4k leastrepe rmeasuties 3¢va¢ﬁsrﬁ awafigpredfto trgasmgiht a
message between the at |east one nmeasuring device and the receiving device
is at | eadata pisssagesSpemptiealdy of @@ighousty ordy nthedt lehsitont meeasiymgadericerdpgs ar y
enbodi ments are only for illustration purposes. The types of transmtter(s)
or recei vieedisd the echubyt mdseageswhereinngichl duta Geessapd ihdladesithd araduringeevieasur i ng
devi ce depend on the actual inplenmentation of the system Depending on the

requi r emejabssiRhtiél SumbélUaid & phiSiBlogiche pramBiér BRntliid & Rait RMAkRatihgns of
the transmitter used by the receiving device to transmt the request

message, Jdifel Bf GIUCHoHEEH BYs fdibodiher iR at 98 BRARMARG e HRVIcE Svill Ghof €CEI Ve
the request nessage, the transmtter used by the at Ieasg one measuring

device to, r%ﬂsgﬂ){ d&tg%ésg%sé‘#&lei I%Qeigﬁgga?l?ereqﬁél?_ rﬂe%ga%ierﬁémutﬁgqe@\{i{lgf used

recei ving device-“to recel e regl on ‘message, e transm

by the at,| east ape asuring device to transmt -each dat sage, . and the
Cecei ver SRR Byvlmaly Gt oy mevRess negop Sl VecmBevowy ahshiR At | 0oa1)
I n one enbodi nent, the physiol ggi cal paraneter neasyred by the at | east one
measur i nPHESPFASEIngG dﬁ\eaeyrqc@ffﬁse%&trﬁwsp Pstass “Iiys Bﬁé%érfg‘aa%w,s i 2t et hod
100 may further include displaying, by the receiving device, the

physi ol ogtaver ipastasaeswned by diecHt lepst ansrisaagas idevicn avhgp nodgesivisadewgasur i ng
devi ce has been registered by the receiving device. [0043] In one

enmbodi menintendhtv menikdnthe ghyikelpgicalrpayanietert theasurgd iyl thy at keasthenesmedspgnglevi ce
identification nunber together with the physiol ogical paraneter in the data
nmessage. dO®£4] I n one enbodi nent, the nmethod 100 may further include
coupling an output of the receiving device to an input of a physiol ogical
par amet er[00R6]i 10 bhd)gmbedineat, aktording s tthe megisdorDOyRIY at ldas oret hesbudfd nay
further include outputting, through the output of the receiving device, one
Or nore edeRidel ightdratey (HECRARIGRIn RAdsaIFR! XhichMihdhitles Othee SRAREHZO0 delite
physi ol ogi cal paraneter received by the receiving device fromthe at |east

one neasuj ' t ' ; Sice! 94i ¥R 'fr
nonitori ﬁgh e{f?@? ﬁllﬂﬂbég%fft}ir%te ﬁﬂelggg%ggﬁﬁeaﬁn?h%htgng%%géq%%g may furotnher

i ncl ude rtﬁg Eé%hxgrgg d% &9 %ggcéibgd b?% i;tofea}t .h)':ﬁe Hﬂyﬁﬁ%&e% ﬁéxﬁ@é tF@E%?'sg‘rtﬁg{;ne rs by

noni toring devi e one or nore electrical or ani ¢a

t he physi ol ogi cal r ter nitoring device, .and deter m nin by the
phys! of ogREates BreRRt e B f G ot el Biel Savidh! flef hitfdEe B reciyind
B:Ir. th glr,(ge\_,\\l/gcleciger?ti 1c£1t(;"(;s g&‘rrql?erF Xcéorllging rt]g t}%r mggtr)c? 186,‘3&% ralt e?alst c?r{e ggfsﬂﬁﬁ'é cal

device is Conﬁgl;red to transmit the registration message, and the one or more data
messages.

[0027] In one embodiment, the registration message is tréﬁsmitted together with a data
message as a' single message. Tﬁe registration message may include the respective

~ measuring device identification number. If the at least one measuring device receives the

request message, the registration message may also include the receiving device
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[0045] In one enbodi nent, the nethod 100 may further include displaying the
further physiol ogical paraneter by the physiol ogical paraneter nonitoring
devi ce. WOQdf)osksssone enbodi nent, the one or nore el ecrirsakowoomehani cal
paranmeters include a resistive paraneter, an electrical voltage paraneter,
an electrical current paraneter, or a pressure paranmeter. [0047] FIG 2
shows a nethod 200 for nonitoring a physiological paraneter of a subject in
accordance wi th anot her enbodi ment. The method 200 may be carried out by a
noni t or i ridenfificaiéon pwnbari Thodata mesgage yhayginglade the phydiolpgistal; paameter dfom
measuri ng devices each neasuring a physiol ogi cal paraneter of a respective
subj ect . th©8ulgjst bne oreswrmgaldviceand alst themespeotivedeasmang devi¢euidentfation

regi stering, by the receiving device, at |east one neasuring device of the
pl ural i t ym@ibereWhesi thegegistvitioaSnd3yagetaiansaditted rogather withy adiawi essaggassd r at i on
identification nunber of the at |east one neasuring device, if a

regi stratdigie m&%e shélf kitgienthebdige MRAS WidilE BheVieSfectifd infdab@ingddevice

i dentification number of the at |east one neasuring device fromthe at

| east oneqaRARWEI Guidbd! 4R HRSPIREBHIGE Phr t@m{tﬁghé e&ploivadmERUligE. The

met hod 200 may further include 203 receiving, by e receiving device, one

or _ore d&%e.”ﬁst%@ga‘?%e%g o tgbegsaﬁlgi &a%ke {E'ééi%ér{hﬁggﬁlfal%if fites agélct*i’ied%[ message

i ncl udi ng a neasturing ransm ssion | I cat PGn nunter of,

and a physiol ogi cal. paraneter.from .the at le ne neasuring device. The
ot hod 200ty oY FHERF PRGIGdhe 308 e ek HERTcaR i purBT Bl e S et er
in each data nmessage, by the receiving device, if the at |east one
measur i nd"té¥ce has been regi stered by the receiving device. In one
enbodi nent, the range of the transmi ssion of the registration nessage

bet ween t1A82811In|qngsqmbndémensa theriesiest Eessage dhpher Heclpdrseingtrysgione op oW s
shorter than the range of the transm ssion of each data nessage between the
at | east foswwenthathephygoldgival parammtertihmepsiced by thg atlteastome mgag@ag) daviceot her
words, in one enbodinment, in order for a receiving device to register a
measur i ngrdew cieeqhientty rijxarphgisivlogicalt perametenoid G8Bmatsedd by cthe batdldastr enen, it
may not be necessary for the receiving device to transmt a request
message. mhédsuxgddavice, otivgh.measuri ng device A may keep transmitting

regi strati on messages which includes a nmeasuring device registration

i denti fi q@929)n duBREbo&ncht) AlIMESHAD@evilRY I0€ the/plurhlify 6faGeisviing dekaydsce nay
only be able to receive the registration nessage fromthe neasuring device

A when t i, féag@éﬁ% AL RUbE rebseDbPURR coftat @0t LILAS MBRTILIG devi ce
A. For a concrete exanple, there may be a plurality of nmeasuring devices in

a room gndeach. P@st%@gg gﬂlxetn re@eicg_,g%%wﬁ §ieg whhg foP G515 386re than

t
heal t hcare personn g a celving device Close t’he measuri ng
device A when the h aLthgqbe perzgngg} W shes ahat t he &pggghkﬁg ggyice A
is regi st@EdREASIIEdeVice ity Ryl of the medsuting devices may 1oV a PefEWEL nay
only be able to reﬁgive a re%istration ness%gﬁ.iﬁﬂﬁge ﬁeceiviﬁg device is
br ought - dReSase; nd Hisn EAnSm FFSTIHODS BESSAGESHRALR JRCInging Hhe refqemm deyitg

regi stration nessage. That is, when the heal thcare personnel w shes to have
the receiigentificaenn punbes gind the respretivg msasyring dexiee déentifigaftpoppymbss. Ypen

recei ving device cl ose enough to the nmeasuring device A, the receiving

devi ce orreseiving eegigimtion ghessagss iob thaymose ghanf engnmedsuring devies. rihe desgivirg A but
not from other neasuring devices. Upon reception of the registration
message fdegivetiney megister ial gthd eueasering deviecsr shhvinalpdeke thec eeceiving dgvist er t he
measuring device A by neans of the neasuring device registration

i dent i fi Gaédtificatiotmtiber ih the espegive régidtiation Mesagge from t he neasuring device
A. After the receiving device registers the nmeasuring device A, for

exanpl e, [0b30]8% iR SESIdiRRtEtHeNBbniWIRE SyoRnT EGfiprieda SAMIEE of Fedivanght

farther fromthe receiving device A the receiving device is still able to

receive qalRefeafiadh tARSHbA (GIhRY al NEstTBAS YhdaBtiffe Ubtite, Abeiff@ Cired@f 2
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message may i nclude a physiol ogical paraneter from and a neasuring device
data transm ssion identification nunber of, the respective neasuring
devi ce. TWe 2H0®R3s8Ng devi ce may process the data nessageTiSGamotonet3e
measuring device Aif the neasuring device Ais registered by the receiving
device. Accordingly, in one enbodi nent, the range of the transm ssion of
the registrati on nessage between the neasuring device A and the receiving
device is shorter than the range of the transm ssion of the data nessage
bet ween trRgisteEdst  fstaecaivias Aevise of Hee plality iof gecesing deviees, branethgbdi nent s
described in relation to FIG 2, reception of the neasuring device data
t r ansm sgewvingldavicé of she pluralignbe receivingaddviatat termingtes gegigyatiohefrtbe ef vi ng
devi ce may not enable the receiving device to register the nmeasuring device
whi ch serlest biremdasusingdedegy said fiest eeocivinp devidec n vthecwordscfor eeample,dat a
message nmay determne, on the basis of the nmeasuring device data
transm sseé¥ivihg @evicd Adat bipeadR HEdiEred A rhdagurtif devite ¥5.a0Rn a\/irb&ﬁ\hﬁ% déviee
measuri ng device which transmts the data nessage has al ready been
regi stereagl by trRnfi€s $bdcNIMERUEE SrhidhORNREeifddChy 3he BRWSIrA g SHkRicM 3P for
nonitoring a physi ol ogi cal paraneter of at Ieas¥'one subj ect according to
one enbodj T r 0. hha. . 0.:as ,shown in
E}hg'ag%e to A€ r %‘%Eete‘g{a%?% 18 &e réc%gﬂlgé;gexhge B ?ne”i%m{ln%g?wg%{\

FIG 1. east ct may be trent, for exanp

exanple, the patient ma e _under nedical servation.. l.n_another..exanpl e,
The bat| M W0, rEENgsPn o ReRa o itos, SREHARHR devids HBIRagd

subj ect may  alsp be a sick, ani nal ich is under qbservation or der goi ng
o bper atM Bt POBS FeHT R A Ee M bR yrel g (S e IR Suprer Aatr g
devi ces 302 and 352 and a receiving device 304 according to one enbodi ment.
A per son TS§&YINB devipe Bnkhe recenying) devicp oy By decoiverthe registration messago

i ncl ude any nunber of neasuring devices. For_ illustration purposes, the
syst em 300cludesshomeistation device idaatificgden of raseiying deyicedy ffoastheumsuring 352.
The measuring device. 302 and the neasuring device 352 nmay be the sane
except t hizviceafshandf the lrecriving daviom iy ey ndescgistémiye desdsaring devitd Al maoneon
nunber. I n one enbodi nent, the neasuring device 302 may be configured to
nmeasur e tethoptiyaikt.ol ogi cal paraneter of the subject 316. For exanple, the
measuri ng device 302 may be nmounted on any location on the subject 316 that
i s converjpesy] Ih WnetditbodBai @EBAbNiDing NSstefy sraprag Q?&luﬁﬁfyﬁﬁﬁfr&kiv@fg the
subj ect 316. The neasuring device '352 may be nounted on any | ocation on
the subj gelicdnbwhdiah IeistaneVremt 4i0lcadthondeRakbiirRREatvied, bdiey Rikadyo! 0gi cal
paranmeter of the subject 356. In one exanple, the physiological paraneter

may be b q”gé’lstta é‘w{tq‘e?é?ﬂﬁé Ql%vigg JF "Jﬁé gﬁrfﬂﬁy io? ?&eﬁ?xgpo g%?cel’é,ﬁ g}(’) %@fth@xe

nount ed on t he abdonmen o respective patients.

enbodi ment ., . t.he recei yi j e | Qur ] equest
rmssage. ReATINE AETE el MplEt 81 ik SO MCF ol BrbiANET hest bETC
recei ving device,304. |I.n one,enbadi nent,. the r.eceiving deyigce 304 s

furt her OBV GRYIE JoRiSEaliop Y AR P CRFAYng Ao ViEk 4 SIDCF MEFSw{or XamRlegn e
measuring device of . the plurality of asuring devices. For illustration
pur poses,? feceivingdeyinsedy hay eﬁlreﬁ%rqgé%%% Rrigeasuing deve A- ckhisp\ A gecgiving

regi stration nessage fromthe neasuring device 302, for exanple. The

regi st r atdewise Remay fansmip mrequestrmessage; Weych s eeaivabby thgymeasaningidevicendasur i ng
device identification nunber of the neasuring device 302. In one

enbodi mern resphuserte ¢l reiquest thessage fraduthe seckiyinghdavicedhfthemeasiiring dewge &t er t he
measuri ng device 302 by neans of the neasuring device identification nunber
of the naasutrammitdeyiststionldressige ineludiagitlsd maisufing dedsa glentificatioh hembeasur i ng
devi ce 302 includes the receiving device identification nunber of the

recei Vi npféeMhesusddevidt £ bl dehadivididevidei@entiBefion MignbREYT B€ redlibings
further configured to receive one or nore data nessages fromthe neasuring

devi ce 3QRvicWe "8t &ARRg A8¥iBe A may receive the registration message which includes

15



nmessage i ncludes the nmeasuring device identification nunber of, and a
physi ol ogi cal paranmeter from the neasuring device 302. In one enbodi nent,
t he receiwongliderisse 304 is further configured to proce®sTiSkeophysiel ogi cal
paranmeter in each data nessage.-fromthe neasuring device 302, if the I
measuring device 302 has been registered by the receiving device 304. In
one enbodi nent, the range of the transm ssion of the request nessage

bet ween the receiving device 304 and the nmeasuring deviee 302 is shorter

t han t he theregistiefion fevice identificadoroef re¢eiviag evee B s thegmedsuring devicchd,
measuring device 302 and the receiving device 304, and/or the range of the
t r ansmi ssndnthetedepor ef)hwhrgiswationemesagge fretvthe mdaldringedsiicd Agmagwote 302
and the receiving device 304 is shorter than the range of the transni ssion
of each dffedt tRS2gBEatA! VEER MBAUARAIVILOR B9Mhe eckBdngddvitdI @, ries ¢he/i Ng
device 304. [0053] In one enbodinent, the receiving device is configured to

transmt dolifhol TAhEREI VRS AeEite WRR el le%Ettdn\é%éaﬁlﬁiJ%fdeH&@ réif&iRd ¥ipg device. In
one exanpl e, the receiving device 304 nay be he by a healthcare

I
personneligodHan dudecRRRMERER REHSON0B! mil LRCIRRE, Ak Thd P 1Y 5! 00 cal
paranete# &ggsuf%% %y t he n%asur?%b g%vi%g9 ,Ft B éaF?%care per sonnel
may initiate the receivi devi.ce 4 to transmt the . .request S e. For
R g R
device 304 ta igitiate t he teceiviq? gﬁﬁécﬁ 804 to transmt tge request
message. FU04R§ P el BRBBTHERTasT A Heaghies g EstiPRRiosts At deahS gur ed
to generate and transmit the registration nmessage continuously or

peri odi cangajuring, deyiee &SP URRPIREBS (lath Aiessagre TheaisHodgl femayefusther nay be
configured to transmt the registration nessage irrespective of whether the
nmeasur i ngndledd deregistering by e gieciving dewigecibe aﬁ&@ﬁbg@ meawriagydevieeeFol ng
device. |If the neasuring device 302 has not received any request nessage

f r om t he exampley iafigr theviecgvid@4devicheregistrsuthensy ldasti ane measuiing |dgtlicet frel
measuring device identification nunber of the neasuring device 302 into the
regi st r atprarssee 35agae of ndre damamessagey fleni the r@fi@erell (I IB4st lone aneaabfiigy nat i ve
enbodi nent, the neasuring device 302 is configured to generate and transm t
the regi deviet, SttaiBGSSH@schntmay ddchie tie@p Widn@rifeHephysibldgitabparatatved a
request nessage. For exanple, the neasuring.device 302 nay start to

transmt ,Qneu el b theWeisRE S @kl Qe MBISANESevle! Sid MEE 8LtWaRtht R elvafuest
nmessage. For anofther exanple, the neasuring device 302 may start to

transm t Jegfg,ie St .%ﬂt @%aﬁﬁ%o,g%&g' £l (Pmifeidh g%!gsg?é lymé’)f Gfduddne

measuri ng Vi ce recelves the request nessage. | n “one
enbodi nmen t asuri Vj.C 02 i I qur. r ]t
nessages l%%?ufg(g‘?sgg)l ﬁ‘)lé rgglgtgoﬁt %tnﬁ?)sﬁsq ?.aﬁggﬁ&%g?g&%@&s g%)éeéﬁn%g{lgtlﬁglacta e the
measuri ng device identificati on. nugber of the asuring. deyi 302 and a
physi ol odPEREe AR, e irerNize, deyics Py, dHERIRIEE 1 EEMeE ALIRET 07 devi ce
302 may be configured to transmt data nessages irrespective of whether the
measur i ngMdeVIRELBEE: recei ves any request nessage.

[0033] In one émbodiment, the receiving device is configured to transmit the termination

message upon being powered off. For example, upon being powered off, the receiving

device may be configured to automatically transmitted the termination message.

[0034] In one- embodiment, the at least one measuring device is configured to stop
~ transmitting the data messages and registration messages upon receiving the termination

message.
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[0057] In an alternative enbodi nent, the measuring device 302 is configured
to transmt data nessages periodically or continuously only if the

measur i ngwoeviws2382 has received a request nessage, whecgiscemaohodat a
nmessage i ncludes the neasuring device identification nunber and a
physi ol ogi cal paraneter fromthe measuring device 302. [0058] In one
enbodi nent, the neasuring device 302 is configured to generate a

regi stration nessage including the neasuring device identification nunber
of the nel883f]i Agmessioned eatior, farfexampler ¥ ¢lirzs arermepluraljty dfimensuting deviess wi ng
device 304 is received by the neasuring device 302, the registration
message gervemainidit iyyddsired thaasnlyiong ntkasiring de32 A of tHeeplurtalit] efdesastiting

recei ving device identification nunber of the receiving device 304. In one
embodi MeNdevide§IR roEifeten] the c6raYineRon3¥ahé Sel€tioh b tHeafhnbitlef & Ifnimitie a

regi stration nmessage and the one or nore data nmessages. [0059] In one

embodi mMenfqudst'fiessagd 67 FR! leOiviiB USROE RO FLcBRENTH FERIVIES BRABqREmbésags M tt ed
as one single nessage by the neasuring device 302. For exanple, such a

singl e nglﬁﬁ@},gﬁ lu{ég%{gfg?%'e%‘é?, th@ﬁaﬁ%ﬁﬁé}%{‘ﬁarﬂﬁm\{&iﬁg airg%%détifohﬁés%a%g .bQIILé?H{er of

and the ySI O parameter Trom e neasutrin evi ce t he
measurin devi.ced3012 hasd r%ceé vlf%-d (r)}ererce uest | r‘sesiasgre.igr{ (%nngsgah% £ e i ving
devi ce 308U, dgyige, and the, recaiVer, for TRepIVIE Pachy [RESHAH pugsgass; by Wevi ce

identification nunber of the receiying device 304. [0Q60] .In one

ertbod e fEceTE JPRGnEE b Sich By PP e BRI SiPLBITEREhS GO dp thfer

i ncl udes instructions on how frequently the physiol ogical paraneter is
measur ed B¢asuRRE devigeed e 2ot measwing dryicgedyiand theoreceiyinerdexist o I
physi ol ogi cal parameter is transmtted by the at |east one neasuring

devi ce, oegibimation rapge fop segistering Gemezsurggdayiop A bydhe raseiwing dryiccheonhequest
nessage, follow the instructions in the request nessage. [0061] In one
enbodi nenthe nadaburingadevicend fidfilicde ollowing tWairedditionsofa) medi(b)y amgngldhe ces,
t he respective registration nessage of each containing the receiving device
i denti fi galtuabity ofudasiringale@ice< Jhs tjuirembiyt (b)ie thae di uéasgriheddvive iSekle td-or
exanpl e, both the neasuring devices 302 and 352 may recei ve the reqguest

nessage fraid bR feqe@t Yicdghe8 eMdC the3Hquirchitsht TP v MR HUIhe NPedbinge asvidd2 and
352 may each transmt a respective registration nessage including the

respect i Ve diRASHE rfifhedleibGhed ARN rfdnfiRtd RIS mARPe WIRCK B5chidés Age devi ce

identification number of the receiving device 304. The receiving device
204 P TubS63 AR UE R LA PUROTSSENER AT} A g oo
appr eci at iﬁgntlthlchttloni RunLE o %r}g‘c{eilv(%ng apv?ce, the receiving device is able to receive such
a registration message. In this context, the registration range may be referred to as a range
within which the measuring device A can be registered by the receiving device.
Accordingly, oﬁ t.he basis of the above, a person skilled in the art would appreciate that
there may be different selections or different combination of selections of the transmitter
for transmitting a request message by the receiving device, the receiver for receiving the
request messagé by each measuring device, the transmitter for tranSmitting a registration
~ message by each measuring device, and the receiver for receiving each registration

message by the receiving device. The selection of the transmitter for transmitting a
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measuri ng device 302 and the neasuring device 352 nmay receive the sane
request nessage fromthe receiving device 304 and each of the neasuring
devi ces 39D 220ndh6358 may transmt a registrati on nessagePCespeciioo@By in
response to the request nmessage.- I n another scenario, the receiving device
304 may first transmt a first request message, which is received by the
nmeasuri ng device 302 only. Accordingly, the neasuring device 302 may
transmit a registration nessage including the neasuring device

i denti fi ceeareshmesiase by dhe reseivimgadsuicenifje deogiver fgoecayiag threregesst message devi ce
identification nunber of the receiving device 304. The receiving device
304, uponby exchimsamgrirtgdevicegths traadmiter foe saEyettingamegikeativpasessagecpydavh ce 302,
may register the measuring device 302. The receiving device 304 may be then
brought chessrihg dehiRe/mand ukid Rgetley ifore rakR/imdadh adpidtiation mesafedby ahiglest
message. The neasuring device 352 may receive the second request nessage
and transgtdivingdReics bf ahy SomBIBSFAWT thd aboie deSeribRe heRAS bdcofin g\ Rus .

i dentification nunber of the neasuring device 352 and the receiving device
i denti ficat.l : . vl -gﬁ¥h“ - ! devi ce 304
may regis?%?ﬁgﬁggﬁ@%@ﬁ@?ﬁghﬁ%gfggl%ggg%pon ?%?ggé%%gggﬂgﬁ§§g¥??gﬁtion
nmessage f the i vi-ce 352, 6 . i .t he system
300 may i {1070 oy S SREHERP R e medi ol RPer AL Blimdidy 27! Fe
syst em 300 —include an unber of recejving deyices. For il.Justration
i poses, O M LU SO0 1R TGS Fnessies, UVt oPoL Jasgsy RISty For

recei ving device 304 and the receiving devigce 354 may be the sane except
that eacht¥E¥le thinthgrirangectEangmpisr dpay; Ren ioaéﬁﬁqwewf%ﬁnmﬁﬂ%wn%%s] In
one exenpl ary enbodi nent, registration of the neasuring device 352, being
al ready rlag g%"@ﬁé@nb‘}dlaleme&}?i methed deq may fophergncludreregeiying) by fheodt leastei vi ng
devi ces, by another receiving device 354 of the plurality of receiving

devi ces teremnpasugsg deyicstther¢quast message from the receiving device through a short

range receiver. For example, the short range receiver may be an LF magnetic receiver. In
one embodiment, the range of the transmission of the request message between the
receiving device and the at least one measuring devi;:e is up to about 20 cm. It should be
noted that the range of the transmission of the request message between the receiving
device and the at least one measuring device mentioned here is only for illustration
purposes and is not limited to the range given here. The actual range may depend on the
requirements of the actual system implementation. For example, assuming there are a
plurality of méasuring device in one room, and the requirement may be that after a
request message is transmitted, only one measuring device A is registered. According to
this requirement, the range of the transmission of the request message between the
receiving deviée and the measuring device A may be determined By taking into account
_ the size of the room and the distance among the measuring devices in the room. On the

basis of the range of the transmission of the request message between the receiving
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of the measuring device 352 by the receiving device 304. For exanple, the
measuri ng device 352 nay have been registered by the receiving device 304.
Lat er anowbeniwmessvi ng devi ce 354 is brought close to trhe/sceedwniag devi ce
352 and transmts a request nessage. The neasuring device 352 may receive
t he request nessage fromthe receiving device 354 and then transmt a
regi stration nessage including the neasuring device identification nunber
of the neasuring device 352 and the receiving device identification nunber
of the r eb@icviamg the vinersudig deviipre A, dtbeitapsmgitige wf dbe 2e4ivieg dedeeiuged duch a
regi stration nmessage fromthe neasuring device 352, and may deregi ster the
measur i ngraiemit ke Rgdest hessagx ampthe redeiver p€ thei measgrinedéviee B0edrmyreckdveegi st er
t he neasuring device 352 when the receiving device 304 determ nes that the
r egi st r atth©feqi®s aregé maymbt detefiasdiidcb@inigyi ce 352 includes a receiving
device identification nunber that is different fromthat of the receiving
devi ce 3(de37} AQfafokolifly 3 p@dredkilddd! i Rh& %€ WRURY AppPetieé tHAB BA the BiGisdffid | on of
t he neasuring device %52, bei ng al ready regi stered by the receiving device
304 of t Qgst&}l_% &e@en&f HeQfRAM] gugawygﬂédsu&y "§o Er:%?s?ﬂii’}egﬁu'g@dﬂ ce 354
rality o 0

of the pl recel ving devices es not affect the nmeaSuring device

352 registration, by the. receiyi devi ce 304, r ring
devi ce Sﬁesrs'ra%‘?s’ﬁha?/é Séneltrtfjérruesg(jil §¥ {e}ge%e%élnl}gn%v%ceec{?ov?%gg@/a?%lélggsg%fg?%:1(#er

anot her receiving devige 354 .is.broyght clase to the nmeasuring. device 352
and. ¢ r andhf FeeeTxer s i e e e dc e roess AR gttt oy S8 dryinglei ve ¢ ne
request nessage fromthe receiving device 354 and,tpen transmt_a

regi st r atlP@ifl ﬁ%ggﬁgéemmglymh?&u% the sethod POJudy weluds Lapsmitting Py thenunber
of the measuring device 352 and the receiving device identification nunber
of the retldastiong racaghang deyice, thdegigtrasionimrysage \irongin e shors jange Hapspeitte ch a
regi stration nessage fromthe neasuring device 352, and nmay naintain the
regi st ratargnlong ahge trensmitten diod example3 82, shott0GEEe (tansmitter maydberamtLF i f t he
measuri ng device 302 has been registered by the receiving device 304, the
recei vi ngnappviic eradidittess andnlid pngecingo tthnsmigen nag e aniadiat frequenes REE
including instructions to the nmeasuring device 302 to stop transmtting
dat a nmessagafitefdn’ £ Fudier ainbddiniens Stg aficthdd1@00 8841 itich@e devditifg, 3By iy be
further configured to deregister the neasuring device 302. In one

enbodi MeRteeiifle dEREE NS RGiHANOE Rrebsags Qb SRbrt Panlk 3Bk ift 1@ ak ®ald Nat i on
nmessage upon bei ng powered off. In one enbodi nent, the neasuring device 302

|5 cONt i Ghig Gkl MRide Q0 \d diEmAdher e%gle?s'age EiffGh 4 &okOn

nmessages upon r iving the term nation nessage. 66] "1 n one exenplary
enbodi ne t i ving. devi A I 1O 1 request
nmessage {} %’%%:’ u‘g’%s a sﬁoorrtrg(%éﬂﬁg% b& ‘r?ﬂé%%ﬁflt gﬁﬁ%g%ﬂég%%ﬁg% ?ﬁ: 3&5% g% {}‘? ange
transmtter nmay be an LF netic transm.tter.. LF magneti.c transum.ssion is
a usef ul %988 JAug ecier 3f BE R Trastone drbirivg Svies | SPBTEHdg TR Bomgnet | ¢
transmtter. is generally not syited for long r e applications but is
advant agdB¥Sratigp messags, %‘tﬂ&‘n 2afto F?é‘gﬁﬁé’inémg‘egﬂﬁ‘%t e’B’HJ’:PI?Ne P -SEBHtREY ed
range is required. -The common range of frequencies to use may be, for

exanpl e, TeGeder JRYKpe an d.Fimagnetis regiten andethe dong mngeireqesier pay bgan RE
receiver are very lowcost to inplenment. In one enbodinent, the LF

t ransmi t tregeivenylnbanei emphodiment cidie wengepfahe ransisyiers ohthet regigmation message t hat i s
tuned to 125 kHz. A Manchester -codi ng schenme may be used for data

formatti regtvared the atrigayt esd muasuting devick drhicthe esvbiviigdavice i hp torelasti 20 oop devi ce
302 is configured to receive the request nessage through a short range

r ecei ver .if HRrata¥aiehe mdakhiginghdevice raReefigueer tov &insihy theeregibtratfongi’gged C
receiver. In one enbodinent, the range of the transm ssion of the request

nessage RloWBEn shbf rhffeSatismotie Q4d G RP4vaRtdVRe iTRasffureDicIREEGE 802 1S up

to about 20 cm
registration message through a short range receiver. In one embodiment, the range of the
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[0067] In one exenplary enbodi ment, the neasuring device 302 is configured
to transmt the registration nessage through a short range transmtter or a
| ong rangwotnamseisst er. For exanple, the short range tr @o3rsico®roess6 an LF
magnetic transmtter, and the long range transmtter is an RF transmtter.
An LF magnetic receiver may be i nplenmented by a conbination of an LC

(i nduct ance and capacitance) tank circuit that is tuned to 125 kHz and an
envel ope detection circuit. These circuits nay be inplenented very cost

ef f ect i vdtapsmissing ol ittecregistratpmswessagecoatpeencthe sit leastsaesnedsusng desper atdor  or
op-anp circuit may be further inplenented to inprove the sensitivity of the
r ecei ver .thSrdckvigeddviceois ain déass ationt Smetesyr if tthe aRleadtr aiesiedstifing devich e t he

i cense-free | SM bands of 433 MHz, 800-900 MHz, and 2400 MHz. Vari ous
comer ci abhfigdvd@id istil MY rd@MRIiommesdabe @irdh@a npGhhdeStrdnshittes andthe be used

to inplenent a cost effective RF transmtter at these frequencies. The data

transm ssLQi i YeRe Isbofligirb@bo tRENBhe Mafltth@dd Hﬁss%&é‘ﬁﬂgﬁhsymg%%g:%
(gaussi an frequency-shift keying) may be~ used. In one enbodi ment, the

transnis§ﬁ%ﬂ@;ange of the RF transmitter is at |east about 5 nmeters. [0068]
In a further enbodi ment, the receiving device 304 is configured to receive
the regi ion nessage through,a rt range receiver if.th asuring
dovi oo 3000l 18 gn Exhpdiept % Bue A0B eyt SRS PEERS iehunline Sy FSRGn o
short raqge transmtter, and the receiving, device 304 is cg&ii%gred to
recei ve t¥ASt PREJNEASHERS diYiqregach JataRessiRsnOGthe SFRiSTRLAY Besge AR Fachdatan o
measuring device 302 is configured to transmt the registration nessage

t hr ough andsgaggs paeRfesingla mspiage. dhroughpa l@gameérwwes-r{%r@xmﬂgethpé‘w ver is
an LF magnetic receiver and the |ong range receiver is an RF receiver.

Sui t abl e rixgscfransmittes may besan R trapsmRery ceifirther wmpodimenty dh¢ methedel00r ee | SM
bands of 433 WHz, 800-900 MHz, and 2400 WMHz. Various commercially avail abl e
| ow powemdyHu@hemmylude recening, byithe keapitg devines theaddeantmore ddfa messagaser at

t hese frequencies. In one enbodi nent, the range of the transm ssion of the
regi st r atthrotighrasioag anpet wesiver! IFor kRanple thg BAY irtize3Reiatidmbhiber KCRIFVI NQ
device 304 is up to about 20 cmif the neasuring device 302 is configured

t o transideiveRan o8 icfibbdiblefi) (NEREADST thb haHahisdos bRt da@NEEsshdettiwednt €r and
the receiving device 304 is configured to receive the registration nessage

through q,sh9Ldst &RNAEsIfHEVRE and B rbvih 8BRS of RSt bERRSThassOon of the

regi stration nmessage between the neasuring device 302 and the receiving

device 3 j s t t ' ri i C 1S
ggﬂ{ﬁz I?Rs Ingf%ﬁ th?tﬁ% aéoﬁeéﬁ@(l)dﬁ; rgélg\god%&ﬁ% ra%‘)é-'ugﬁgrg \f+r Rlusf4tidn

confi gur ransm t e registra age ong range

transmtter and. the recejving device 304 is configured to receive the

reqi st r al U e dbAGEe AT Sirue et seangeOrebd By ut e bd e i e
enbodi nent,. t he neasuri ng de%%ée 3Q2 is configurqd to tranf it each data
message, 2brlash@nf JBFastng gy egfgae%ﬁ'& adesl meplemepiaian et e Y ng| e
nmessage, through a long range transmitter. For exanple, the |ong range
transmi t tRspendingan e requireaienisiod the acmabsystem, dasre By be dHEssent combinationsi vi ng
device 304 is configured to receive each data nmessage or each single
message toifirthe dfansmitten ysedabiyy ¢he aseivingr deviegr toelranspitte thet tegudsh meessagagther ecei ver
is an RF receiver. In one enbodinment, the range of the transm ssion of the
dat a nessegeebabelelen theha leastone megsudiag idewic8 0@ rariyetthe reguesiméssagedthei ce 304
is at |least about 5 neters. [0070] In one enbodi ment, the physiol ogi cal

par anet enrrafi&aster edd by tidwe lemeesiehaguiiieydevie t8G2nsaritthd dekistmation diessage,
tenperature. For exanple, the neasuring device 302 nmay be nounted on the

subj ect 34 réRivEPNistPbyt 1 RedVinkeaRRiatd kel thberegidhh@ii mddfige, theshoul d

_ transmitter used by the at least one measuring device to transmit each data message, and

the receiver used by the receiving device to receive each data message.
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be understood that the Measuring device 302 may al so be configured to

det ect ot her physiol ogical paraneters of the subject 316. For exanple, the
ot her phywoabngices paranmeters may include, but are not prirrsiczed/oo@3é bl ood
pressure, heart rate, Sp02, and NI BP. 100711 In one enbodi nent, the

recei ving device 304 is further configured to display the physiol ogi cal
parameter in the data nmessage fromthe measuring device 302 if the
measuri ng device 302 has been registered by the receiving device 304. In a
further elfBédilneme, embedimensethei physidlogicab pa@metes measurikébycthafat deastdne o

di splay the nmeasuring device identification nunber of the neasuring device
302 t ogethessuning devideds podystempergtucal paraneter in the data message fromthe
measuri ng device 302. This enbodinent is further illustrated in FIG 7.
100721 | nooan IerdedémBotlimedt) ehe yeckio SO0 nfayr furier invbidedaisplayingy by ahogi cal
parameter nmonitoring device 306 configured to be coupled to an output 310

of the rer‘é@én%h@ﬁle@%é’ I th€ pﬁ%oloéi@ﬂ@%aﬁ[&@r RYath U200 ine@agP 3 MBI Q8asiTBRE L OT i NQ
device 306 may be a multi  physiological paraneter nonitoring device capable

of moni t GpL bl Bidiieh E’t@fedﬁ‘:? egka g%kvﬁe@rarret ers of a subject,

e.g. a patlent nthis cont hy5|olog|cal par amet er

noni tori |ce e, QF er E gener .measur % S &pat i S. capable
. one bO ment C. rec 1vm lCC ma cr %Sp ay me S eg
of nonit nDre an one’ physiol'o & paradnmet er a7sub g. a

patient. The [ si ol al .para ter nltorln evice 3

Phcl ude <EVEr e RIeT DR ksl oRh dhe slprelaeky fl@g&édﬁ@s fsur i ng
cabl e or probe. For exanple, the phyS|oIog|caI paraneter nonitoring device
306 nmy iTAESEFe an i nput 312 tradltlonally configured to be coupled to a
cable or probe for detecting the bod rature of a patient. The cable
or " pr obdl0R4) Insvecmhedisee. fhs reshesh] G may RHeriagindneouplit ahoupesiighance of
the cabl e or probe may change in‘accordance with the body tenperature of

t he pati enteiviifdeypbs/®i anl ioputaodla phasialvgicel parameteomongerigvdeyee3bGa frsthedet ect

t hrough the input 312 the input resistance of the cable or probe and

det er m nesnitodirveit,uhe aietlidde] (Pomyy fatee irludecouwputtile thratugle e wiput lof the
corresponds to the input resistance. Simlarly, the physiol ogical paraneter

moni t or i Ngcdiig devidd @neRY nhdit lehRtricaNél mechaichEparhmipetsswhich coRapuretEnt O
ot her physiol ogi cal paraneters such as Sp02.and NW
the physiological parameter received by the receiving device from the at least one
measuring device, to the input of the physiological parameter monitoring device. In a
further embodiment, the method 100 may further include receiving, through the input of
the physiological parameter monitoring device, the one or more electrical or mechanical
. parameters by the physiological parameter monitoring device, and determining, by the
physiologiéal f)mameter monitoring device, a further physiological parameter which
corresponds to the one or more electrical or mechanical parameters.

[0045] In one embodiment, the method 100 may further include displaying the further

physiological parameter by the physiological parameter monitoring device.
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[0074] For exanple, the output 310 of the receiving device 304 nmay be
pl ugged into the input 312 of the physiol ogi cal paraneter nonitoring device
306. [O00AsD 2bn/eessenbodi ment, the receiving device 304 pompGhelomonBs gur ed
to output, through the output 310 of the receiving device 304, one or nore
el ectrical or mechanical paraneters which correspond to the physi ol ogical
paraneter received by the receiving device 304 fromthe neasuring device
302, to the input 312 of the physiol ogical paraneter nonitoring device 306.
In one erl®¥@l depne emb@ilphgtsiheloggpmapre@wmf e mpghahicaly parameters iirdudeGe | s
configured to receive, through the input 312 of the physiol ogical paraneter
nmoni t or i mepigiiseipemnBdfs, art tlectdpad voltageoparareétes tan ieleatricak curemh paramater,paraanet er s,
and to determine a further physiol ogi cal paraneter which corresponds to the
one or npk@sEtpafafietdl or nechani cal paraneters. [0076] The one or nore
el ectrical or nechanical paranmeters that are output by the receiving device
304 may twm? it 23 SiEbvia Methbd 260 ﬁﬁtmdiﬁtoﬁhghbﬁtsi&ﬁﬁieﬂtﬂa%m&ro‘f-a subjegine

mec

enbodi ment, the one or nore electrical or ani cal paranmeters nmay be a

resistive, Q@écﬁgﬂcgrwit@'}ngth&chﬁb&ﬁ}neﬂ@l"[th@gxﬁeiﬂa(F %@Btlﬁﬁy b@nca?xli&FBﬁﬂ 59!3 current
parameter, or a pressure paraneter. For exanple,. the recelving device 304
may out put r.esi stive paraneter. f. respands:.Lo 1,0].00i ca

par anmet er” ((’né .Oal.lg B%%@mtcgﬁlﬁgr'gg& r%fél‘?lgg edle \Sllgé aﬁ‘?% rﬁrh?r %lé{yn%t;%g?slgﬂég gl\'/l?%e 302.
The receiving device 304 may .thus mm.c itself to be a resistive-type
sensor oFmﬁPgﬁEHBWﬂaRéV“H@?éﬂ?ﬁ@nﬁﬁ§g¥6F§§?§¥Fmﬂ@?'neter noni tori ng devi ce
306 'believe' that a resistive-type sensor or probe is cqnnected to the

i nput 3140048] dmengerplqdimeny; g mefiod290meay Relade i RESEEEdY By peceirig

recei ving device 304 may programthe digital potentioneters so that the
resi st i vdewge milcagiame mepsyimng deyice 9& hreplyrpkity of megauiringydevisenby Bgpnsfanet er
received fromthe measuring device 302. The receiving device 304 may

det er mi nencdahwingadsivisk iregistpaion ndsnti fication audibagofi the at leash lone mepsiying devicen
algorithm for exanple. 100771 For illustration purposes, the physiol ogical
par anet eiif iaSregautiad masdpe maludmgt tHeempasuaing rdevido otkgistretipre riddntifieat@n a
patient), for exanple. The output 310 of the receiving device 304 nmay be
coupl ed thambbeoft theREIeattWne nhéapuing3dericeffrdn ehepdt YeasObOine@hiring devied kds
nonitoring device 306. The physiol ogical paraneter nonitoring device 306 in

nor mal OREEALLQN edBYy RRe Q¥RBGLS MBvide.! TAP ShAh Qoorlﬁgy fwithdt chide-zst er ni ned
t enperat ure-resi stance characteristics to be coupled to this input. The

L enpe char: y .
0ok-up %\gn ,ﬁ)@}]@%lgmgghﬂcé, e bEmble'datOmEEYdes EronPthe TRMal Sndabitthe

configure nperature-resistance characteristics. The
physi ol ogj t ' ] ' ' i ent
Peper at dry, AR B8 il A ChDOR aHAE, HORC B ERSETLA S eliBeRRh 0

val ue. The patigent .tenperature so determ ned he physi.ol agi.cal..paraneter
ot tor 1 RGTHE PEabs G TRRyPeHCrRgReiEy o M ftest i Rt e AREE TR
measured by the nmeasuring. devi 302 due to systematic errors. For exanple,
syst emat Retad F0may ’6‘8’&‘9%§8%9r°f’?§ém§c5}té%i’lﬁ%’(9&(§“i%ﬁ?mﬂﬁefef & 88 &2Bet ween
the real resistive paraneter output fromthe output 310 and the determ ned
resi sti vangssagsndt Be recsiving dayigsutl thpatdenst ensdmeagnning draigediss been registered

by the receiving device. In one embodiment, the range of the transmission of the
registration message between the at least one measuring device and the receiving device
is shorter than the range of the transmission of each data message between the at least one

~ measuring device and the receiving device.
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[0078] It is appreciated that the neasuring device 302 nay be nounted to
any |l ocation on the subject 316 that is suitable for the neasurenent of the
respect i weopbyigicedsegi cal paranmeter. For exanpl e, referripag/scofelothasd, the
measuri ng device 302 may be nounted on a patient at a suitable | ocation for
carrying out the neasurenent of heart rate, e.g. in a body area near the
heart of the patient. The neasuring device 302 may transmt one or nore
data nessages after receiving a request nessage fromthe receiving device
304. EacHO0#9] dn wdes agedsyay ongrenbetbmente imowsier foxerecdiyinguleyice dal rdgisterta r at e of
the patient. The receiving device 304 may display the received heart rate
from t he meswitg deyickeA) compibetl with ttikemdihod|189 asideichibed Aeriny ithgaylavi ke 304 i f
the receiving device 304 is not connected to the physiol ogi cal paraneter
noni t or i REcéieary Cdr IRE rdlvings d6dEd it Grahdni@ ) Egubdd GREBadRe FoP iRainple, the

Al ternatively, the receiving device 304 may be connected to the

physi ol ogh&alriAGEVES N FRNKEQY ikt R CReRBGron! HRsEBES WHiEHD im.ydeggd 304

may, for exanple, determne a'resistive paraneter at the output 31
accordin | - .abl.e. .7h - b ' .

correspon é‘g%%go? %%%pe\%ﬁq‘%lég%fl J%@&%%R)Fl a‘?‘%ﬂl\;/ﬁqtife?ggx%%?ﬁ%é gg wr?%?l's dnce. The
physi ol ogi cal. ranet er surd ng_devi ge 306 determ ne _a further heart
Pate froMfoeRdns Apace PRepuy BE abls 10 resehs e spstralioh micssats fiom fe measung o'y

t he receiyving deyice 304 may .determ ne another paraneter, e.g. one or nore
el ect ri CAFVER Amkbem eea?elﬁag dfatcets droyghh glose Fpoy mﬁég?aéw%d%%%t er at
the output 310 that corresponds to the physiol ogi cal paraneter recejved
from t he fieeasontisty erayipie thaye mayde apbyalite of measwing devicgpinadpept andcal or
mechani cal paraneters nay be detected by an input of the physi ol ogical

par anet ereaglpmay transmjt o esspetive @egistratiorimessage. A hpalthcars pewanne) maycring de
coupled to a probe for detecting the heart rate of the patient. It is

appr eci atregtivilgatevi¢reclostetoahe measirmgelevice daivhen thedehbinacaperpamahwisbess nay
not necessarily be the resistive paraneter but nmay be any other electrical
or mechanh @le Pedsaring @évicd Aad regRierdicb bt eekRthgdevidecHpWyedrothe gécedling
paraneter nonitoring device 306. The other electrical or mechani cal

par anet erg@vich #hay Bily e B1E RYtredeiveM ré8stRidbA Uhesddde iBMe irdelvitle delabd ir € not
limted to a current paraneter and a voltage paraneter. The physi ol ogi cal

par anet en, fpRt (sNG ARV k&BectiVe MBMufitd (detice HivRiRh Afardshis f ME Refsrlies t rate
on the displray 318, for exanple. [007 Exanpl es of other possible

physi ol O%&?zj&?p%zﬁ”ﬁt §hn &ﬁ@%@&%&%ﬁéf rvﬁglegst%) gﬁvggge; RLAIR gsighown in

FIG 3 may t her Thclude, are'not Timte sat utati on of

peri pheral .gxygen) and N BP (non-invasi ye bl ood pressure). ] 008 | n one
exanpl e, rf%%a%el)s/&éct %‘ﬁ?sgﬂﬁg ggwg g*/vﬁmii ﬁnﬂgseﬁleg eﬁ%§m%e({eggﬁfﬁ1%5)ﬁr%%ug%. (lrreﬂgsur e the
Sp02 of the atignt 316., Traditiopally, , a pul se oxineter which is used to
measure tHESEPERIGHSE {n e geeiing Leyicgonbiscewves Fegl Ao esage fam hre
detector. One LED may enmit red light while the other LED may . emt infrared,
and the |megsyringsdeyies e bybmet digm jofher Jacaswring devgese dRsenEssePtiane paf g o
phot odi ode or phototransi stor. The pul se oxi meter nay be connected to the
physi ol ogegsttation meayeage from HictroeaswangidayiceeA . 3be raggivin ice. mayeegister she

oxi meter may be attached to the extremties of the patient 316 such as
fingers amsswarg devivesA b alcdangof the nfeaspeing sleviae registmpdr idgstifitaioh sombenn wher e
the pul se oxinmeter is nmounted, the finger may be between the LEDs and the

| i ght seripithd vyezidhation midssape fidig thel lnsaswitgnadvive. ATAdtek ithh receiving Heviee
detector may neasure the absorption of the red light and infrared emtted
by the twegibEioSthe emBAGEY leVice M fRUERMIpIE| i Ghdy 63| deirabl® GhaniwEed the
paranmeters such as a voltage output or a current output which nay be

rel ayed hackih®adlig Rh%f&%%‘; PeHieR roR AR TELeHing BV OAT B [HEMIiGE dd¥Be thr ough

the cable. The ratio o absorption of the two |i1ght sources (two LEDs)

cal cul ot SUHITCHh RehB UL HRLRLO HaRBARESTRE e BHARO ACSHR IR 0? ot o

may al so be used to neasure the pulse rate. In one enbodi nent, the
measuring device 302 as shown in FIG 3 may include a pul se oxineter, and
may be configured to neasure Sp02 and pul se rate. The neasuring device 302
may be further configured to transnitzyjrelessly the neasured results to
the receiving device 304 upon receiviing a request nessage fromthe

recei ving device 304. The receiving device 304 may then output one or nore
el ectrical or nechanical paraneters such as a voltage paraneter or a
current paraneter which corresponds to the received neasurenents results
fromthe neasuring device 302, through the output 310 of the receiving
devi ce 304. The output 310 may be coupled to the input 312 of the

e - o - NN S o 1



[ 0081] For another exanple, the system 300 as shown in FIG 3 may be used
to nmeasure the physiological paraneter of NIBP. Traditionally an arm cuff
may be atweachadeeszsa physi ol ogi cal paraneter nonitori ngPAEXsIGRe10ws043g a
flexible tube to neasure the NI BP. The physiol ogi cal paraneter nonitoring
device 106 may punp in air through the tube into the cuff and the pressure
of the cuff is neasured by the physiol ogi cal paraneter nonitoring device
306. The variation of the cuff pressure may be used to cal culate the bl ood
pr essur e messageuingy include afphybielogival patameten foome, antedingasuring tdewicaedstaur i ng
device 302 as shown in FIG 3 may be configured to neasure the N BP of the
pati ent 3fadnsmikkien idasificativg clenbet f30i2 mEpectiveaaneasuringi degicesThe rédesing
measurenent results to the receiving device 304. The receiving device 304
may then @RvichUhay PRCcESEES WaR Madsh@d fromSthehheRutny dedpondift e théastigigei ved
results for the neasuring device fromthe output 310 of the receiving

devi ce 3Qfvicd € i9¥diired by HBYedRRF iU A&QokdiSply,NRAUSN3 b imeRE the

physi ol ogi cal paranmeter ndnitoring device 306. The physi ol ogi cal paraneter

TONi tor i 1, ey ¢ ARG B LEAR XEisk S PRESSME RerbcOMiINRANRRE 842 AN

determ ne e correspondi ng bl ood pressure pul se rate.

physi ol ogi cal par.anmet.er. nonitori. evice ~.may he. fu er..configured to
di spl ay %ﬂgﬁfﬁ 1%8?:}“6?35%18? g sgﬂ erﬁﬂ stg‘err a gogﬁ:%ttﬁagglafsglﬁpgglhglc&.ta rﬁgis%:%n be
seen, the connection aof flexible tube traditi.onglly used.between .ih

physi ol oéaee%ﬁenﬁ‘a? DAEUBRe ABYFS Oranf dhcrsesivins élﬁﬂcﬁi%ﬂ{eu?’;b%erﬁ%ﬁ%ﬁcpﬁ‘?dﬁat ed
according to the enbodi nent described herein, [0082] In one enhodinent, the
physi ol ogh aelptigmioabi&t @ reseRriiancef; the measring dsyise datactismissioaddeniiigpldon ay t he
further physiological paraneter. For exanple, the physiol ogical paraneter
noni t or i mynbeyinceacts d@a meysade by theyreqeining devigramaypstenetle fledageiying derecer on
the display 318. [0083] In one enbodi nent, the receiving device 304 nmay
further itocdgisier theyme&Driag dedonivhigh semtisttioe datalinessiage. tAeaceiving deaseiwhichy devi ce
304 is on or to indicate that the receiving device 304 is receiving a

regi st r atrecivedes dagemeadsageomag dbddrminee Smathe . basi30&4thel mesneng rdeote dard , t he
one or nore electrical or nechanical paraneters include a resistive

par anet ertrandfisSiof GdntifidAtionOhinREe il WAORE essapd, Fhedbr iheaheaduifing dévice
parameter, or a pressure paraneter. [0085] . .Each neasuring device may

random z & #iAehdsais ek PRedsh fEmas Afreddybeb £ Highkdrad bPihe TRRBAMEIANE. dat a
nmessage to avoid collision of transm Ssions W th other neasuring devices
accordi “9[065%)] 6. §r£98\9é g%p&tem 300 for monitoring a physiological parameter of at least
one subject according to one embodiment. The system 300 may correspond to the method
100 as shown in FIG. 1. The at least one subject may be a patient, for example. For
example, the patient may be under medical observation. In another example, the patient
may be undergbing an operation. For another example, the subject may also be a sick
animal which is under observation or undergoing an operation.
[0051] The system 300 may include a plurality of measuring devices 302 and 352 and a
receiving deviée 304 according to one embodiment. A person skilled in the art would

appreciate that the system 300 may include any number of measuring devices. For

illustration purposes, the system 300 as shown in FIG. 3 includes 2 measuring devices
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[0086] FIG 4 illustrates a bl ock diagram of the neasuring device 302 as
shown in FIG 3 in detail according to one exenplary enbodi nent. [0087] As
descri bedveaniieessst he nmeasuring device 302 nmay be nounted/serotolerdsabj ect
316 and nonitor a physi ol ogi cal paraneter, e.g. body tenperature, of the
subj ect 316. The neasuring device 302 may transmt the neasured
physi ol ogi cal paraneter periodically upon receiving a request nessage.

[ 0088] The neasuring device 302 may include an LF nagnetic receiver 404 in
one exen@0arand 85d.cthempadsurifig detiée 3Rgpndt the meeseing elevidé® 352rmaylbe thosdmegur ed to
receive a request nessage fromthe receiving device 404 as shown in FIG 3.
[ 0089] Theceptabdtrdacty ofl €hent Ras34 Aniqay niedsirii@r devive | idelftifirBtidiniirheeis M bheer 402
in one enbodiment. The RF transmitter 402 nay be configured to transmt

each regieadboainhdf tH@%fe@ﬂﬂm%Qﬂvi%@gbz daldeRafgled to hRadire heph§siblogRAl My be
a long range transmtte he RF transmtter may be couplec 0 an antenna

414 for aﬁﬂ@g@ JESSage.
[0090] In the é?gﬁgﬁng? Pa&ﬁ%&ﬁ?&%@” eV|ce 302 |s ﬁ?ﬁ%ﬁ?ed to
reasur e ”‘§ f%g&l}’ont SAPfe aE 2%1 ﬂ%gtlkeé‘t i0G e Hé deybge 9%12 may
further inclu ernls 8 ner &l y spea i ng, erm st s a
type of si.stor whose re t ance W th tenpera d ma used
av a t emglysiplyBisal Ryt ‘ﬁ@ SREFon Tb e Bstahah e 0B ‘8%3% Vs %‘Y%ﬁsur o
the tenperature of the subject 316 as shown in FIG 3. It IS appreC|ated
that in tq’i‘ems)’cg??é‘r“i’rb °ph§9 ug.@%-éa@ dhatnly comyerientslep the mswrgsriea! the neasure
ot her physiol ogi cal paraneters such as heart rate, another type of sensor
may be udbisielegical parameterof the Sehieqtda6 Jniang example, thapbysiqipgic @netelsed i n
t he neasuring device 302 depends on the type of physiol ogi cal paraneter
t hat t he maydsibodygenperators dand thomedsgungdeviess 702 sud 352 rhaybe sonntséiohltted i n t he
art would understand that it m-ght also be the case that the neasuring
devi ce 3@Bdeémmercafithe tpspextive patientsi t or nore t han one phy5|olog|cal par amet er
and thus include nore than one type of sensor.

[0052] In one embodiment, the receiving device 304 is configured to transmit a request

message which includes a receiving (ievice identification number of the receiving device
304. In one embodiment, the receiving device 304 is further configured to receive a
registration message from at least one measuring device of the plurality of measuring
devices. For illustration purposes, it is assumed that the receiving device 304 receives a
registration message from the measuring device 302, for example. The registration
message from the measuring device 302 may include a measuring device identification
number of the .measun'ng device 302. In one embodiment, the receiving device 304 is
further configured to register the measuring device 302 by means of the measuring device
identification number of the measuring device 302 if the registration message from the
' measuring dev-ice 302 includes the receiving device identification number of the
receiving device 304. In one embodiment, the receiving device 304 is further configured

to receive one or more data messages from the measuring device 302, wherein each data

25



[ 0091] The neasuring device 302 may further include a processing unit 408.
The processing unit 408 may be configured to process a request nessage
recei ved wbnrougis2iske LF recei ver 404. The processi ng uniPCTAGE010mY0436 SO be
configured to generate a registration nessage in response to the request
nmessage and each data nessage. For exanple, the processing unit 408 may

i ncl ude the neasuring device identification nunber of the neasuring device
302 in each registrati on nessage and each data nessage. The processing unit
408 may ahewageniocludes theempisysing device adenpficationt mymben af, ak aphywsiglogivgl devi ce
302 detects nost recently in each nessage. The processing unit 408 may al so
i ncl ude tpaeanicdadiom, e deusmgideeiot B02.dabhe embodiinent, die retsdving devive B devi ce
304 in the registration nessage if the nmeasuring device 302 has received
the requestfurfRs SaafEgurédid HroCesk BREPpMisidbRY peRmMRS iR €Al dhitd) theb g HOmM

enbodi ment. [0092] The neasuring device 302 may be nounted on a suitable
body sit gnh0fmddBinpUREREd 382 6ifahe SO dEViEe 382 Utk EeR répis@Ved by the
hypoal | ergeni ¢ medi cal tape system The first |ayer of hypoallergenic tape

may be first]. ' t ( i t t i“gﬁgﬁ | Vi 02 is
to be rmul{rni%sgxg ?E@L%g%u@i%g%ﬁ@?@%otge mafg g’é tgﬁen p g%(gelpdg%ﬁit%olje gt?)fi rst

| ayer of tape. ,This revent dir.ect ntact between . measurjng device
305 and. (TG e S Rae v BT apf AR BEdsnrih 850 AR A¥Een ¢
tape may pe applied onto . the nmeasuring device 302 so that the.measuring
devi ce 305 FRIZEOE Mo HAitHRD Hoghsh SpiacTiense BSEWAR Le MFSHITdViERalA | ng
device 302 is configured to neasure body tenperature of a patient, the
measur i nndeihe dreeinine Aexice d0hndios dhe rasge of dhg fransopipsien of theeRBISHRUYNY t ery of
the patient using the procedure described above. The neasuring device 302
may have messagechsbverndbe measpriae deviee POk and thedeqciang Aemitre304 fFrsborerbamg of

t he neasuring device 302 may have a transparent wi ndow on the top face to
vi sual | y thx poge of thratrasdessiabel eaoh siaadmensagenectwesi the mdastuimg dopcd 3®e. The
barcode | abel may be encoded wi-th the neasuring device identification
nunber. landainerecsitiagidewod 3042 passi ve RFID | abel may be enbedded within the
nmeasuring device housing. The passive RFID may al so be encoded with the
nmeasur i ngoesa|i16 ©nk Rnsoaphdht e tréceiif A80E igTEBitfigutdd0@3rankhet tRaSHIdsNT
device 302 may further include a menory 416. The nenory may be non-volatile
type ”en%é’ssa%eq.{poﬁ?éﬁ‘m&ﬁoﬂ- BEHERERIWindHd&id®Bh QR damdledl heStQiAng B6vig@asuUri ng
device identitication nunmber of the measuring device 302. The nenory 416
may be u 1 t e LiVi i i i £l i er
cont ai ne?ia%iqnﬁlgy E’gélrgila\elge}agr}%é@gtsd% %‘{égcfshggl'e. Ne Q%%%ér%@gg@eﬂ%s ed to
store the physiological paraneter that .t r] .deyl 02 ects
cach i meeti BieRISHRE R RIEREL Sheds Rl Pt BARHEL SMETYATARAAGICE © 50,
detects nost recently. [0094] The asuy | devi ce .302 may further, include
a power s‘i?fﬁ"&%ﬁﬂ@f “é'b‘?tl’ é]g%ﬂ%?le‘é{,mgt Heg’mﬁoé\g{l gosgﬁ?sé‘gt PFOTeAR Bléeséagt?oFPIr cel
battery. [0095] In one enbodi nent, the measuring device 302 may _further

i ncl ude £XpBRIS thedsalgicathersoangl maypressRbulignde2 faAbEREne dsyice 49%9my be

used to power on or power off the power supply to the neasuring device
Ci r cui t s.Initiate the receiving device 304 to transmit the request message.

[0054] In one embodiment, the measuring device 302 is configured to generate and
transmit the registration message continuously or periodically. In one exemplary
embodiment, tﬁe measuring device 302 may be configured to transmit the registration
. message irrespective of whether the measuring device 302 has received a request

message from any receiving device. If the measuring device 302 has not received any
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[ 0096] In one enbodi nent the power managenent unit 412 may include a
normal ly closed reed switch coupl ed between the coin cell battery and the
measur i ngwoevilos23ssr cui t. An exanple of the normally cl esesgcre@tdosmsstch is
the R-5B-S reed sensor fromRRE India limted. The normally closed reed
switch may open in the presence of a magnetic field of appropriate
strength. For exanple, when the neasuring device 302 is returned to a
storage shell or case with an enbedded magnet appropriately positioned, the
reed swi trequestameiseg® fremetheapetiving doded 304 theymepairigsivyitaanayeucludethe he
circuit. This may be useful in conserving battery |ife when the neasuring
devi ce 3QReaswrigydevice ilanificetion mindreagfthe hadasaring devied@OR aotp the regstration use.
The neasuring device 302 may be powered up once.the neasuring device 302 is
renmoved frh@gade? titd MERGEnSARIde 30D. case. [0097] In another enbodinment, a
tape with an enbedded magnet may be renoved fromor applied to the

measur i nQo@s‘s\llrﬁ%nfaﬁe@%mﬁ%dfhﬁen@ftﬁe R EsufiBa Vit J0IR\offigtOR 1o §R0RE Wien
the nmeasuring device 302 is powered on, the nmeasuring device 302 may

bt | nanEAR RS AR Hade 3y -ﬁ%?‘#‘%%ﬁ%"%?@?%ﬁf?ﬂev. ce

|dent|f|cat|on nunber asur ed i C neter in each dat a
IR = T F%examriadﬂe EPRunERs MRt 300 e Rl B R4 B
recei ved over .the short range LF. netB}d of conmuni t|on % hrough t he
LF nagnetiF¥ TPEEAtpEmepsnees afiefdecrivng, erfﬁq'éeéwné’ésag?) Rer the

RF transmtter 402 a registration nessage that conS|sts of the measuring
devi ce i dessnang devise HinBey el tPhEafFSEEE|r%1f'¥§at’88vin€%sag"deﬁ?‘i“¥¢‘@§§’ i ¥ nunber
of the receiving device that sent the request message. [0099] In one

enbodi e rfentinyeuslyafisuthe myasteing devigp30uggervesrtho raquest leswge.an LED i ndi cat or
418. The LED indicator 418 nmay be used to indicate that the nmeasuring

devi ce [0056] In one embodiment, the. measurmg device 302 is configured to transmit data

messages perlodlcally or contmuously Each data message may mclude the measuring
device identification number of the measuring devic¢ 302 and a physiological parameter
from the measuring device 302. The measuring devic~e 302 may be configured to transmit
data messages irrespective of whether the measuring device 302 receives any request
message.
[0057] In an alternative embodiment, the measuring device 302 is configured to transmit
~ data messages periodically or continuously only if the measuring device 302 has received
a request me'ssa;ge, wherein each data message includes the measuring device
identification number and a physiological parameter from the measuring device 302.
[0058] In one embodiment, the rheasuring device 302 is configured to generate a
registration rnéssage including the measuring device identification number of the
~ measuring device 302. If the request message from the receiving device 304 is received

by the measuring device 302, the registration message generated by the measuring device
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302 is powered on or to indicate that the measuring device 302 is
processi ng a nessage or perform ng another task. [00100]FIG 5 shows the
bl ock di ayoamiaf2iske recei vi ng device 304 as shown in FIPGI/S&20m/0nwBe det ai |
according to one exenplary enbodi nent. [00101] The receiving device 304 may
include a LF transmtter 504 configured to transmt a request nessage. The
LF transmtter 504 may be a short range transmtter. [00102] The receiving
device 304 may further include a RF receiver 502 configyred_to receive a
reply nes¥ddurtheronrludes the aewstving)defaca identififaioRAumbercof /e re@ivingigletiee a | ong
range receiver. The RF receiver 502 may be coupled to an antenna 522 for
recei vi ng3dhdnrepel ymbatisente.the measuring device 302 is configured to transmit the

registration message and the one or more data messages.

[0059] In one embodiment, the ;registfation message and each data message are

transmitted as one single message by the measuring device 302. For example, such a

single message may include the measuring device identification number of, ‘and the

physiological parameter from, the measuring device 302. If the measuring device 302 has

received the request message from the receiving device 304, such single message may

further include the receiving device identification number of the receiving device 304.

[0060] In one er:nbodiment, thevfequest message from the receiving device 304 further

includes instructions on how freqﬁently the physiological parameter is measured by the at

least one measuring device, or how frequently the physiological parameter is transmitted

by the at least one measuring device, or both. The measuring device 302 may, upon

receiving the request message, follow the instructions in the request message.

[0061] In one embodiment, all measuring devices of the plurality of measuring devices,

the respective registration message of each containing the réceiving device identification

number, are registered by the receiving device 304. For example, both the measuring

devices 302 and 352 may receive the request message from the receiving device 304, and

both measuring devices 302 and 352 may each transmit a respective registration message

including the respective measuring device identification number and the receiving device

identification number of the receiving device 304. The receiving device 304, upon

~ receiving the registrations messages from both measuring devices 302 and 352, may

register both measuring devices 302 and 352. It is appreciated that in one scenario, the
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[ 00103] The receiving device 304 may further include a processing unit 506.
The processing unit 506 may be configured to process a registration nessage
and to prwoess/@2s5R data nessage if the processing unit Pe@SGdemnmisnes t hat
the received data nmessage is transnmtted by a registered neasuring device
304. The processing unit 506 may al so be configured to determne a

resi stance paraneter that corresponds to the physiol ogi cal paraneter
contained in the received reply nessage to output froman output 516 of the
r ecei vi ngnehewiinge d@0ee 3%@édﬁ@mew@gc@wi% pohasay teceiie theitspme 8IW®shs shown
in FIG 3. [00104] The receiving device 304 may further include a nenory
508. The message\frdb themyeibing dseide 804 stdeahtdfahe erasuvinpglediees 3@2 and 352

i dentification nunber of the receiving device 304. The nenory 508 nay al so
be used tgaystr@istit Hfegishatiod megsagevdspetivelgrihirédpeadel tonhataghest (nidssapk. Iohe
measuring device(s) registered by the receiving device 304. The nenory 508
may al so JA8thes §&dnkuth, thOTrételvirds BENS 900 diaG HirsPBLRNRE 8 firSiORGadsh ftbsidgecach
data nessage transmtted by each regi stered neasuring device. WO

2011/ 062 HGY aFols WL NG IRV ﬁﬁﬂ? -t her

I ncl ude géﬁuttgﬁ 1‘.)&%9%§§%%%g3e5ggﬁg%?§§§2¥gﬂgg’ 62%2?é§arry?ﬂ%&%he
recelvi ngggfn\éé)% ar?s(r)xﬂt mggirﬁéaql%rsl n:w%gamvg?%élg&}mgﬁge @%ﬁm@fg&@%ﬁe tiH&ltirﬁ%gt% V! ng

device 3 _ ransm ues sage [ correspond% to the
gzt }_EB ?ﬁé}'nl(ll)gf g& %gfg{:as%gqoglgglic;hfmr z?n%etlh\c/ Irgc%ivqr?gv hgvefce31 Ae'ntrisﬁc)zlltiznllJ rn%n% crer (I)fn ¢l ude

the receiving device 304. The receiving device 304, updn receiving the registration

Iﬁessége from the measuring de{zicée 302, may register the. measuring device 302. The
rece_i\‘v/inig device 304 may be theng bfrought close to the measuring device 352 and transmit
" a second request message. The méasuring device 352 may receive the second request
message and transmit a registraﬁon message _including the measuring device
identification number of the measuring device 352 aﬁd the receiving device identification
number of the receiving device 304. The receiving device 304 may register the measuring
device 352 upon receiving the registration message from the measuring device 352.
[0062] In one embodiment, the system 300 may include a plurality of receiving devices.
It is understood that the sysfem 300 may include any number of receiving devices. For
illustration purbo;es, the system 300 includes 2 receiving devices 304 and 354. The
receiving device 304 and the receiving device 354 may be the same except that each has a
' unique receiving device identiﬁcatidn number.
[0063] In one éxemplary embodiment, registration of the measuring device 352, being
already registered by a receiving device 304 of the plurality of receiving devices, by

another receiving device 354 of thej plurality of receiving devices terminates registration
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exanple, the LED indicator 512 may be used to indicate that the receiving
device 304 is on. The LED indicator 512 nay al so be used to indicate that
t he receiwongiideyisse 304 is receiving a registrati on nmegsage2om/0a04dat a
message. [00107] The receiving device 304 may further include a buzzer (not
shown). The buzzer nmay be used to indicate whether a successful
registration with a nmeasuring device is made. For exanple the receiving
devi ce may beep once upon successful registration, and may beep tw ce when
a regi st rdtthomeasuring . dey 86 BOB|byibe resebing deyictedf4: o8 @damply, thamdaenririgne| ude
an out put 516. The output 516 may be a progranmabl e resistive anal og

out put . Tdeeice@fDmiayhive ey rdpistaedby dierreciving destiga i 04aLatesamitisen e ejvarganet er
whi ch corresponds to the physiol ogi cal paranmeter contained in a data

nessage tdadice BHeiste6aihy tlos: @aké measafiflg 06664 ¥5and[tRiAAAS ThaueaaRisiHgay devi ce
304 may further include a power source 518. The power source 518 nmay be an

i nternal RRthekNH{LieREAIFY Riay receive the request message from the receiving device

354 and | then transmit a registration message including the measuring device
identification number of the measuring device 352 and the receiving device identification
number of the receiving device 354. The receiving device 304 may receive such a
registration message from the measuring device 352, and may deregister the measuring
d.evic:eA 352. For Eexample, the recci\:/ing device 304 may deregister the measuring device
352 when the re::cei.ving device 304 determines that the registration message from the
measuring device 352 includes é‘re.ceiving device identification number that is different
from that of the receiving device 304..

[0064] In an alternative exemplary embodiment, regiétration of the measuring device 352,
being already registered by the receiving device 304 of the plurality of receiving devices,
by another receiving device 354 of the plurality of receiving devices does not affgct the
measuring device 352 registration by the receiving device 304. For example, the
measuring device 352 may have been registered by the receiving device 304. Later
another redeiviﬁg device 354 is brought close to the measuring device 352 and transmits a
request message. The measuring device 352 may receive the request message from the
receiving device 354 and then transmit a registration message including the measuring
device identiﬁéation number of the measuring device 352 and the receiving device

. identification number of the receiving device 354. The receiving device 304 may receive
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[ 00110] The receiving device 304 may further include a power managenent unit
526. The power managenent unit 526 may have a sim |l ar working nechani sm as
t he powerwoenageesat unit 412 as shown in FIG 4. The peeerscremnagesent unit
526 may be configured to turn the power of the receiving device circuits on
or off. The power managenent unit 526 may further include a battery
charging circuit for the case where rechargeable batteries are used.

[ 00111] The receiving device 304 may optionally include a display 528. The
such a registration message from the measuring device 352, and may maintain the

registration of the measuring device 352.

[0065] In one embodiment, if the measuring device 302 has been registered by the
receiving device 304, the receivihg deviée 304 is conﬁguréd to transmit a termination
message iﬁcluding instructions to ﬁe measuring device 302 to stop transmitting data
messages and registration messages; The receiving device 304 may be further coﬁﬁgured
to deregister the measuring device 302. In one embodiment, the receiving device is
conﬁgﬁred to transmit the terrhipation message upon béing powered off. In one
embodiment, thé measuring de\%ic;e 302 is configured to stop transmitting the data
message_,zs and registration messagés:upon receiving the termination message.

[0066] In one exeinplary embodﬁnent, the receiving device 304 is configured to transmit
the request message through a shoﬁ range transmitter. For example, the short range
transmitter may be an LF magnetic transmitter. LF magnetic transmission is a useful and
viable wireless alternative to radio frequency. An LF magnetic transmitter is generally
not suited for long range applications but is advantageous for use in applications where a
short but well-controlled range is required. The common range of frequencies to use may
be, for example, from 50 kHz to 150 kHz. Both the LF transmitter and the LF receiver are
very low-cost té implement. In one embodiment, the LF transmitter may be implemented
using a serial resonant tank circuit that is tuned to 125 kHz. A Manchester coding scheme
may be used for data formatting and transmission. In a further embodiment, the
measuring devfce 302 is configured to receive the request message through a short range

~ receiver. For example, the short range receiver may be an LF magnetic receiver. In one
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di splay 528 may be used to display the physiol ogical paranmeter contained in
the reply nmessage, for exanple. [00112] The receiving device 304 may further
i ncl ude awbeypag2$80. The keypad 530 may be used to set pChsGpowsveBegi cal
paranmeter to be displayed on the display 528. The keypad 530 may al so be
used to set the display node or neasurenent unit. For exanple if the
physi ol ogi cal paraneter is tenperature, the keypad 530 may all ow the user
to set the nmeasurenment unit to either Celsius or Fahrenheit. [00113] The
r ecei vi neenelwdinent3tbe rangy of thet transmission o éheagaudst message beveomthe rezo/ing he
application software may be used by the processing unit 506 to determne a
r esi st ancdevigai@dehdthetnimsurogrdegsp 3025 upao abeut2Byesi. ol ogi cal par anet er
contained in a data nmessage to-be output fromthe output 516. The software
520 may ClO06BIIR et akghplatyh Bnboditeht) akie Upedsaihe .deot i 302ald Yonfidueed to
application software 520 may be stored in the nmenory 508. [00114] The LF
transm t t@hsmldthEBgiRRatibhChefsafe FFOMNE hoHERUES tralBARRH dr t0 IchgRASIN | N
device. In one scenario, the nmeasuring device may be first nmounted on a
pati ent | e I : 0 ghndid r bring
t he rece%| ng e'vﬁ%g&%%ﬁ f%%géﬂgﬁ.gﬂg}ﬁ ty ee%@%{)%l&?ﬁi%%ﬁ to %{%ﬂéaﬁrﬁasuri ng
device. The healt hcare personngl t 210 to. Lnitia

e 165 ArsnsBitie R Rrﬁaﬁm%'%n;jﬁert @ @g‘ %n(r?aglrlég% fe{cglrveg 6%& tﬁe

transn155|8n of A eqUEST TresSsHge t Arou
ri [ | i t i strati . . Jhe. istrati
Teesage. MEPRORITS 2 HEHEHE o) [6COP Bl P A FPRSERen RGP AP § he

tuned to 125 kHz and an envelope detection circuit. These circuits may be implemented

\}ery ;co'st effectively using discfété ‘passive components. A sensitive comparator or op-
amp .cifcuit majy be further imialémented to improw:/e the sensitivity of the receiver.
Suitable frequencies to use for the RF transmitter may be the license-free ISM bands of
433 MHz, 800-900 MHz, and 2400 MHZ. Various commercially available low power RF
integrated circuits (RFICs) may be used to implemént a cost effective RF transmitter at
these frequencies. The data transmission may be in digital format. Modulation schemes
such as GFSK (gaussian frequency-shift keying) may be ﬁsed. In one embodiment, the
transmission range of the RF transmitter is at least about 5 meters.
[0068] In a further embodiment, the receiving device 304 is configured to receive the
registration méss.age through a short range receiver if the measuring device 302 is
configured to transmit the registration message through a short range transmitter, and the
receiving device 304 is configured to receive the registration message through a long
range receiver if the measuring device 302 is configured to transmit the registration
~ message through a long range transmitter. For example, the short range receiver is an LF

magnetic receiver and the long range receiver is an RF receiver. Suitable frequencies to
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recei ving device identification nunber of the receiving device 304. The
regi strati on nessage nay be transmtted together with a data nessage as one
si ngl e meweaga/oskissh further includes the physiol ogi cal ppasanetmnodhat t he
measuri ng devi ce nmeasured nost recently. [00115]1n one enbodi nent, the
processing unit 506 of the receiving device 304 nmay register the neasuring
device identification nunber contained in the registration nessage. In one
enbodi ment, S the processing unit 506 may filter out undesired registration
messages ushder #oRE reesiver medyhtethe hisensedisie P Mybandy iof 433 didz.i 000 MHznunber

of the receiving device 304. The processing unit 506 may not process the
physi ol oginda2400aMateet\érious camiercialive ssailpblel fowt pewen R¥ICE ssygbe iusedrat
transmtted by a neasuring device registered by the receiving device 304.

I n one enbpiinmeanta, cost effedtivgi Bl rakiven atTHrsaGeqEMbieal hSoke embedieny thkevi ce
identification nunber that is different fromthe receiving device

i dent i fi GahdeOdT the! FafmiSdiod HEthE @&R4N4DA nfte3kiaE Bediddn tRNHeAulBa abvitdg0xlevi ce

i dentification nunber that has been regi stered by the receiving device 304,
the procesgiig rtitifing MRvidByodth Nl abdie 20°h St 'l infsiting! BEi(LIP €T e

measuri ng device t sent the gl stration nmessage. In an alternative

enbodi nent, j e . i recal vi ng. device. | i fication
nunber tl’n]cg #‘% e‘?ﬂﬁ ?gelfs%rll%/thg‘r? éﬁ%&%ﬁgg &{eé%:%gglﬁlr{%l e%naié’\eq @g%enﬁ#ﬁﬁ%%rggﬁﬂleu nber of
t he receiving devi.ce 4, a a Jreasur.ing device.identifigcati on nunber that
has been TRt dPuge A roeditig B dsiins G lrt¥indiop Biass fE04sh t e rmy
deregister this neasurjng device. [00116] The pracessi ng of each data
message Hyn&errsceweacaé_@éh@anaﬁpf ﬁ%d’é‘“ﬂﬁ?“?‘h&f g’dé"-&i%’é’i"ﬁi‘w‘dsaﬁﬁ B¥RFEIHA ogi cal
paraneter contai'ned in each data nmessage. The processing may al so include
det er mi naneaswring devieed03 pahdhe prapiingt daviaeniftd tottrleap et § gneters if the

measuring devic_é 302 is conﬁgufed to transmit the registration message through a long
range transmittef and the receiving device 304 is configured to receivé the registration
message through a long range receiver.
[0069] In one embodiment, the measuring device 302 is configured to transmit each data
message, or the registration message and each data message as one single message,
through a long range transmitter. For example, the long range‘ transmitter is an RF
transmitter. In a further embodiment, the receiving device 304 is configured to receive
each data message or each single message through a long range receiver. For example,
the long rangé receiver is an RF receiver. In one embodiment, the range of the
transmission of the data message between the measuring device 302 and the receiving
device 304 is at least about 5 meters.
[0070] In one -embodiment, the :physiological parameter measured by the measuring
~ devices 302 and 352 is body tempéréture. For example, the measuring device 302 may be

mounted on the subject 316 to monitor the body temperature of the subject 316. It should
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t he physiol ogi cal paraneter contained in each data nmessage. The processing
may al so include displaying the physiol ogical paraneter by the receiving
devi ce 30%0 2p0OIARI N one enbodi nent, the output 516 of PChSGrew®MBaY
device 304 may be directly plugged into a conventional nulti physiol ogical
paramet er neasuring device (patient nonitor) that accepts a resistive
probe, e.g. a resistive tenperature probe. This enbodi nent may enabl e the
recei ving device 304 to enmul ate the perfornmance .of a conventional resistive
t enper at eeundestoed thadtheakensttingg Jesticee 502 moayi dlgr belicopfigured e dpteytsotherogi cal
paranmeter received by the receiving device 304. [00118] I n one enbodi nent,

upon r ecghytibdgidald phramerss agahé rsabjest DBASESN BLarfisly] G, othee phisiclegikhng uni t
506 of the receiving device 304 may determ ne whether the neasuring device

which tr gtaemetér@%a YigcHad, HuiBss aselifasd hﬁ%oaﬁ?tﬁm %amakhspogcm/l ng

device 304 and the proce55|ng unit 506 may further process the
physi ol ogj paraneter in the data nessage if the neasuring device which
transmtte the dat a nessage has been registered I f the measuring device

that transm.tted the d e .h e . Vi ng

devi ce SEQQhﬁE% %38mBssFﬁ8:un| g%sggnay p?%%ra é%gggm'%?b% §ﬁ§?%g out put
516 according to the si.ol pgi cal paraneter contained in.th I

mossage. PRHBCIEEH ROt i JB° daRyEaeb W&%/“b%“t?ﬁfﬂ’%t‘ﬁeﬂevw 3% A5 gi ca
potentloneters FETs %%ield effect transi stors), BJTs (hipolar junction
transi st Greaguring, deyiceo 397 hay besn Eeistered &y ‘P@G&%‘]%é‘e}ﬁ‘%&roéﬁ%lﬁl é‘“t‘%‘si stive

anal og output 516 in the rece|V|n8 devi ce 304
embodlment the recelvmg device 304 is further conﬁgured to display the measuring

device-identiﬁcation number of th_e jmeasuring device 302 together with the physiological
parameter in the data message from the measuring device 302. This embodiment is
further illustrated m FIG. 7.
[0072] In one embodiment, the system 300 further includes a physiological parameter
monitoring device 306 configured to be coupled to an output 310 of the receiving device
304.
[0073] The physiological parameter monitoring device 306 may be a multi physiological
parameter monitoring device capatble of monitoring multiple different physiological
parameters of a snbject, e.g. a patient. In this context, the multi physiological parameter
moniton'ng‘ devtce may refer to a general measuring device that is capable of monitoring
more than one physiological parameter of a subject, e.g. a patient. The multi
physiological parameter monitoring device 306 may include several inputs which may
each be coupleti to a respective measuring cable or probe. For exarnple, the physiological
. parameter monitoring device 306 Emay include an input 312 traditionally configured to be

coupled to a cable or probe for dete'cting the body temperature of a patient. The cable or
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may contain a resistance enulation circuit. This circuit has a non-zero
tenperature coefficient in practice. The tenperature coefficient nmay be
enpi ri calwg 2dattosesssned or derived fromthe tenperature ecefSGeio®ni43cdat a of
t he conponents constituting the resistance enulation circuit. An on-board
t enperature nmeasuring device 524 may be included in the receiving device
304 for sensing the circuit tenperature. The processing unit 506 nmay

i nclude an algorithmto conpute the resistance to be emul ated that

cor r espongolicomby Ravesms ené th phsiswith dgi paakbntpad dnedesistandecst theeabd @ preldd ent
tenperature, that is received fromthe neasuring device 302. An exanpl e of
cal cul at ip4y efangbén b&dtdhanGahitBe bedyetdiipaiadte iof g yRRnhaheWhykiBogRE]l | n the

foll ow ng, coeff tis the tenperature coefficient of the resistance of the
T parameter monitoring device 306 may detect through the input 312 the input resistance of

the cable or probe and determine tﬁe Valﬁe of the body temperature of the patient which
corresponds to the input resistance. Similarly, the physiological parameter monitoring
device 306 may further include other inputs for measurement of other physiblogical
parameters such as SpO2 and NIBP.
[0074]. For exaﬁple, the output 3510 of the receiving device 304 may be plugged into the
mput3 12 of the i)hysiological pargarfleter monitoring dévice 3 06.
[0075] In one émbodiment, the: réceiving device 304 méy be configured td output,
through the outpuf 310 of the receiving device 304, one or more electrical or mechanical
parameters which correspond to the‘physiological parameter received by the receiving
device 304 from the measuring device 302, to tile input 312 of the physiological
parameter monitoring device 306. In one embodiment, the physiological parameter
monitoring device 306 is conﬁgurg:d to receive, through the input 312 qf the
physiological parameter monitoring device 306, the one or more electrical or mechanical

. parameters, and to determine a further physiological parameter which corresponds to the
one or more ele.ctrical or mechanical parameters.
[0076] The one or more electrical or mechanical parameters that are output by the
receiving device 304 may be simuiated by using a set of digital potentiometers. In one
embodiment, tﬁe one or more electrical or mechanical parametefs may be a resistive

. parameter, an electrical voltage ﬁarameter, an electrical current parameter, or a pressure

parameter. For example, the receiving device 304 may output a resistive parameter that
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emulation circuit in IC; -the circuit tenperature of the receiving device
in K, and Tcircuit is Tpatient is the patient tenperature indicated by the
measur i ngwoevilomw23ss K. In this context, K stands for KelPeirsG2omoioodu3ss a

wi dely used neasurenment unit for tenperature, and f2 stands for ohm which
Is a wdely used neasurenment unit for electrical resistance. [00121] The
follow ng Steinhart-Hart equation may be used as a nodel of the resistance
of a sem conductor at different tenperatures: 1 = A + BInR + Can R) 3 where
T i s the calrsglonde td drepphyaiologicadpatahmeter l{egnbedyotenperdtureRréceivet drane shest ance
of the thermstor in n at tenperature T, and A, B and C are the

St ei nhar tméRiifingC@Ridel IREThS recdifing deEvide 304 mag! thas MilpRtigelf Y be b aeskaive

NTC- based therm stor probes such as the commonly used YSI 400.

type sensor or probe and may make the physiological parameter monitoring device 306
‘believe’ that a resistive-type sensor or‘ probe is connected to the input 312 of the
physiological parameter monitoring device 306. The receiving device 304 may program
the digital potentiometers so that the resistive output 310 may be representative of the
physiological pafameter receivedg ﬁom the measuring device 302. The receiving device

304 may dete@e the resistiveﬁi)afﬁmeter according to a look-up table or an algorithm,
fbr eXét;lple.
[0077] For illustration purposes, th{: physiological paramefer is assumed to be patient
temperature (body temperature of a patient), for example. Thé output 310 of the receiving
device 304 may be coupled to the temperature input 312 of the physiological parameter
monitoring device 306. The physiological paramete-r monitoring device 306 in normal
operation may be expecting a temperature probe with a ‘pre—determined temperature-
resistance characteristics to be coupled to this input. The look-up table or algorithm‘in the
receiving device 304 may be thus configured to match this temperature-resistance
characteristics. The physiological parameter monitoring device 306 may determine the
patient temperaﬁue by converting resistance at the input 312 to a temperature value. The
patient temperature so determined by the physiological parameter monitoring device 306
may be slightly different from the temperature measured by the measuring device 302
due to systemafic errors. For example, systematic errors may be caused by the possible

. slight difference between the real resistive parameter output from the output 310 and the

determined resistive parameter to be output by the receiving device 304.
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[00122] Thus, given a patient tenperature Tp anent) the resistance to be
enul ated may be given by the inverse of the Steinhart-Hart equation: ,\IYY
R(Tpati e, wp=20exe8ss8 X - - - ilx + - 22 WD 2011/ 062558 ROESE2010/000436

[0078] It is appreciated that the meésuﬂng device 302 may be mounted to any location on
the subject 316 that is suitable: for the measurement of the respective physiological
parameter. For example, réfern'ng to FIG. 3, the measuring device 302 may be mounted
on a patient at a suitable location fo; carrﬁng out the measurement of heart rate, e.g. in a
body area near the heart of the patient. The measuring device 302 may transmit one or
more data messages after receiving a request message froﬁ1 the receiving device 304.
Each data message may include thé most recently measured heart rate of the patient. The
reCeiivinig devicé 304 may display .tﬁe received heart rate frdm the measuring device 302
én th:e: (iisplay of tﬁe receiving dc%,vi:(;e 304 if the receiving dévice 304 is not connected to
the physiologicél parameter mén:ifoﬁn.g device 306 but is carried by a healthcare
persoﬁnel. Alternétively, the receiving device 304 may be connected to the physiological
parameter monitoring device 306. Thé receiving device 304 may, for example, determine
a resistive parameter at the output 310 according té a look-up table. The look-up table
may provide the correspondence of the value of heart rate with the value of resistance.
The physiological parameter measuring device 306 may determine a further heart rate
from the input resistive parameter at the input 312. Alternatively, the receiving device
304 may determine another parameter, e.g. one or more electrical or mechanical
parameteré, otﬁer than the resistive parameter at the output 310 that corresponds to the
physiological parameter received from the measuring device 302. For example, the one or
more electrical or mechanical parameters may be detected by an input of the
physiological barameter monitofing device 306 wherein the inpuf is configured to be
coupled to a probe for detecting the heart rate of the patient. It is appreciated that the one

or more electrical or mechanical parameters may not necessarily be the resistive
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( A 1 \ Tpauni PCT/SG2010/000436 [00123] The processing unit 506 may
determ ne the R(Tpatten ,) according to the v
WO 2011/062558 PCT/SG2010/000436

parameter but may be any other electrical or mechanical parameters that can be detected
by the physiological parameter monitoring device 306. The other electrical or mechanical
parameters that may be output from the output 310 may include, but are not limited to a
current parameter and a voltage paraméter. The physiological parameter monitoring
device 306 may further display the further heart rate on the display 318, for example.
[0079] Examples of other possible physiological paranleters.that may be measuréd using
the syétém as shown in FIG. 3 1:'nay further include, but are not limited to, SpO2
(satuﬁti_on of peﬁpheral oxygen) and NIBP (non-invasive blood pressure).
[0080] In one example, the systen:1 300 as shown in FIG. 3 niay be configured to measure
the SpO2 of the patient 316. Traditionally, a pulse oximeter which is used to measure the
SpO2 may includé a pair of LEDs facing a light sensitive détector. One LED may emit
red light while the other LED may emit infrared, and the light sensitive detector may be
an analog component such as a photodiode or phototr%msistor. The pulse oximeter may be
connected to the physiological parameter monitoring device 306 by a cable. The pulse
oximeter may be attached to the extremities of the patient 316 such as fingers apd ear
lobes. Taking the finger as an example as the location where the pulse oximeter is
. mounted, the finger may be between the LEDs and the light sensitive detector of the
pulse oxim‘eter.- The light sensitive detector may measure the absorption of the red light
and infrared emitted by the two LEDs respectively, and output electrical or mechanical
parameters such as a voltage output or a current output which may be relayed back to the
physiological barameter monitofiné device 316 through the cable. The ratio of the
absorption of the two light sourcés (two LEDs) may then be used by the physiological

parameter monitoring device 306 to calculate the value of the SpO2. In addition, the
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above equation (1) or by a | ook-up table. The processing unit 506 may
further inplenment a conpensation algorithmto conpensate for the effects of
t enper at Wwe 2o0n/a6ks8errul ati on circuit. The conpensated r esTsGanOM0e436 be

enul ated is determ ned by R(Tpatienr) R(Tpadent) - conpensated = 1+
tcoeff[Tcircuit -273] (2)

variation in absorption may also be used to measure the pulse rate. In one embodiment,
the measuring dévice 302 as shO\%vn_ in FIG. 3 may include a pulse oximeter, and may be
configured to measure Sp02 and pﬁlse rate. The measuring device 302 may be further
configured to transmit wirelessly the meaéured results to the receiving device 304 upon
receiving é request message from the receiving device 304. The receiving device 304
may then output one or more electrical or mechanical parameters such as a -voltage
parameter or a current parameter which corresponds to the received measurements results
from the measuring device 302, through the output 310 of ihe receiving device 304. The
output 310 may‘be coupled to tﬁe input 312 of the physiolbgical parameter monitoring
device 306 and, the physiologicbal parameter monitoring device 306 may receive the
- voltage or currentvparameter from the input 312 and determine the correspdnding Sp02
and pulse rate. The physiological p&meter measuring device 306 may further display
the determined SpO2 and pulse rate on the display -318. Thus, as desﬁribed above, the
relayiﬁg cable traditionally used between the physiological parameter monitoring device
and the pulse oximeter may be eliminated according to one embodiment.
[0081] For another example, the éystem 300 as shown in FIG. 3 may be used to measure
the physiological'parameter of NIBP. Traditionally an arm cuff may be attached to a
physiologiéal p.arameter monitoring device using a flexible tube to measure the NIBP.
The physiological parameter monitoring device 106 may pump in air through the tube
into the cuff and the pressure of the cuff is measured by the physiological parameter
monitoring device 306. The variation of the cuff pressure may be used to calculate the
blood pressure and pulse rate of the patient. In one embodiment, the measuring device

302 as shown in FIG. 3 may be configured to measure the NIBP of the patient 316. The
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The processing unit 506 may then programthe digital potentioneters
accordingly. The tenperature coefficient of resistance of the enul ation
circuit two 2011/062558 PCT/SG2010/000480€ef f i s
a characteristic of the circuit. This coefficient may be determ ned
enpirically, or it nmay be derived fromthe tenperature coefficient data of
the conponents of the circuit if such data are avail able. The tenperature
of the emulation circuit Tetra& may be sensed by a tenperature sensor built
i nto the méhridg devicei I0QUniy trhdaliP@lrEleSsly thel thédsaiehrRhefeshilietor thg r&kivaig on of a
measuring device 602 by a receiving device 604 in one enbodi nent.

[ 00125] ThRviesos! Phé eteRingd B&i&Y 3042 Magd08esl 80Ut BRIpreSsufehaidtions whidhl G 3
may i nclude the physiol ogical paranmeter nonitoring device 306, and the

out put 3195080k % HRAELH| Ak o° (ROAedTBMHnD IOV BbRLkHE Quigie 31 9B he312 O

t he physio I cal paraneter
receiving device 304. The output 310 may be coupled to the input 312 of the

physiological parameter monitoring device 306. The physiological parameter monitoring
device 306 may receive the pressure from the input 312 and determine the corresbonding
blood pressure and pulse rate. The physiological parameter monitoring device 306 may
be further configured to display the blood pressure and pulse rate on the display 318. As
can be seen, the connection of ﬂéxible tube traditionally used between the physiological
parameter monitoring device and arm cuff may be eliminated a(_:cording to the
~ embodiment descﬁbed herein.

[0082] In one embodiment, the physiological parameter monitoring device 306 is
configured to display the further physiological param‘eter. For example,- the physiological
parameter monitoring device 306 may display the further physiological parameter on the
display 318.

[0083] In one embodiment, the receiving device 304 may further include an LED 320
configured to indi.cate that the receiving device 304 is on or to indicate that the receiving
device 304Vis réceiving a registration message and/or a data message.

[0084] In one embodiment, the one or more electrical or mechanical parameters include a
resistive parameter, an electrical voltage parameter, an electrical current parameter, or a

pressure parameter.
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nonitoring device 306. It is appreciated that the receiving device 304 may
be used wi thout being connected to the physiol ogical paranmeter nonitoring
devi ce. RepD2exawpss8, in FIG 6, the receiving device 602CHmG20®/006486 Same as
t he receiving device 304. The receiving device 604 may include a display
620 and the receiving device 604 may not be connected to a physi ol ogi cal
paraneter nonitoring device. The neasuring device 602 may be the sane as

t he neasuring device 302 as described herein. As can be seen, the neasuring
devi ce 6(80%3] Hwoh micashring dévize 3nd)j matorike thd-minsaision tmesohieatdgisaaticn
personnel may bring the receiving device 604 and wi sh to obtain the

physi ol ogh&BigePAd20RhE QhesdRice! BbidXolliBRnEREMsHIGiH8 WHEIE 082 - mda3fring
heal t hcare personnel may bring the receiving device 604 in proximty to the

measur i ngiedRul £8oRMA% ©nt BAbodifniTeasuri ng device 602 is capable of
recei ving nessages sent fromthe receiving device 604. The heal thcare

per sonnel BBl 6o sy biopP ifAn0 DG SFFLYLAL S6¥LCRBR, KA L 20 e

t he recei evi ce a request-nessage. e request nessage
may include the receiving device identification nunber of the receiving
devi ce 6dﬂ%e‘fﬂéc‘??é§§%¥q?%C&WP%Q%%%?tsend a registration nmessage after
receiving the request nessage. The registration ssage may i nclude the
measur i ngﬂ%‘&}i/’éedqswi qarlieat the meRswRe deyice: 12 Maw 6 MARiedn te $OIECand t he
recei ving device identification nunber of the receiving device 604. The

r egi st r atilérandesenitps anphysigtogiqah parametes e &-depsly Hempotature, of the subied Sd6e as one
singl e nessage which further includes the physiological paraneter that the
measur i nglhgdewmessurd@?2 dedteci®® musyt trapsmiit the, nMeasred cpiyviolngicbvpaem@ed may
regi ster the measuring device 602 upon receiving the registration nessage
fr om t he pesiadivaliyngod esdetdnSdRquésn messagenbodi nent, the recei ving devi ce 604
di spl ays the physiol ogi cal paraneter contained in a data nessage on a

di spl ay §8088]THeh@tasthse Medté Boarpayp aichrengl LFeyagad rtisvepoai il o cal
paraneter of the subject, e.g. patient 616. [00126]FIG 7 shows an

exenpl ar YexeRBRA} BRRSdiIMER!T The LIFNGagRE€irddeNar 46V hfa§ béQbniBirell 89ir&leRE aTOT €
t han one neasuring device, i.e. neasuring devices 702, 732, and 742.

[ 00127] Y4 i.ce. 204 t he receiving device
304. Theﬁgﬁggﬁggﬁékgggggﬁr%%EZ%%$g?%€?ﬁé%Q§§§|spﬂg§3Unit and is not

" hvsi ol.oai s ] . Th Do
dovi o 7QR0 S PHEeh 0 uEate BE: ) BB ich Bl RORSENY Ry 1) B0 S .
the meas uegrilbrc])ginqgl\{.i Tie Kg%mlngml 2F QltOS dma(ljynbé rc]:gnf?gaifréf pot trZI:lLSgﬁt tezt]c% registration

massage and each data message. The RF transmitter may be a long range transmitter. The

RF transmitter may be coupled to an antenna 414 for transmission of each registration
message and each.data message.

[0090] In ihe s'cenan'o that the measuring device 302 is configured to measure the body
temperature of a patient, the measuring device 302 may further include a thermistor 406.
Generally speaking, a thermistor is a type of resistor whose resistance varies with
temperature aﬂd may be used as a temperature sensor. The thermistor 406 may be
configured to measure the temperature of the subject 316 as shown in FIG. 3. It is

appreciated -that in the scenario that the measuring device 302 is configured to measure
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measuring device 732 is nounted on the patient 736, and the neasuring
device 742 is nounted on the patient 746. The neasuring devices 702, 732,
and 742 w9 2eHals238Basure a physi ol ogi cal paraneter, e.gPChsdpoto®npesat ure,
of patients 702, 732, and 742, respectively. [00129] The receiving device
704 may send request nessages to measuring devices 702, 732, and 742 one by
one. Alternately, the receiving device 704 nay send a request nessage to
all the three neasuring devices 702, 732, and 742 at the sane tine provided
t hat t he oteaphysiolggrtelparasctd® Buch7Bheard rade, addther typabf seospaldyebeafsed thaei vi ng

t he request nessage fromthe receiving device 704. Each neasuring device
may, Uponis kEitablevion thebdiing BigAtefilte. MRS SE@6r dsedin thb encaqiGRig\denige 30Y degrnd4,
transmt a registration nmessage including the nmeasuring device

identificaf RNyPENGCphRflodibd pRaRiM Bt ARY int@siri@nliéfite  contiguidbes of the
recei ving device 704. For exanple, the measuring device 702 may include the
recei vVingngewicc) JERddicadh Rl WBRRNunAlrstaE giof RGhiEhDBIsOIBY feCcalOhafnd the
measuri ng device 1 dentiftication nunber, e.g. 1, of tthe neasuring device 702
in the registration S .sen e urin vice 702.. The
measur i ngtgge?ﬁaé‘énnfgséi e@ﬁ%?/ ?(%gllsu 8@@&4 g%ellglrgﬁ%?loé 8%1 glganl Ié%tp?]pflgg)lgllcgln nunber
of the receivin%@ggé%ce Zgﬁ and, t he neas ring device identification nunber,
e.qg. 2, JyrAnpRer iPudrpiedhanoneitypegisensthi st rati on message sent by the
neasuringgdevice 732. The neasuring device 742 may include the receiving
devi ce i daflTheamearing draiceofV% FRYr BEBEy infludsediRrecessine dit 0% FReasuri ng
device identification nunber, e.g. 3, of the neasuring device 742 in the
regi st r atiresesyieg ueit 40&may bp ponfiguradee pracessp Gavdstmepage reveized theaughitkyy devi ce
704 may regi ster each of the neasuring devices 702, 732 and 742. For

exanpl e, Igaactcenfer t4d. riBws procesyingewiit ed87@Ay ISP be agvarfigu@dntwy gemesated t t he
respective nmeasured physiol ogi cal paranmeter in each respective data nessage
cont i nuousgiytrationpedsagt 0B kdsporak tterthe eapmiesti messadee ande qavhsdataesssagpe. Fohe
receiving device 704 may process the physiological paranmeter in a data
message  idxainpR, 1HepSodehsigy €RVA0BanMinclndé he Msdakirdpdiciite idkatificitRasagbenas been
regi stered by the receiving device 704. In one exanple, a healthcare

per sonneloffRY nRb&F g Rt 1300 if 28cH ool shBtidre GREMbE dndl @YIHC Batd Wbsédgel Thd | at e
the receiving device 704 to transmt the request nmessage. In one exanple,

t he receiy] . ' 0 f: i . ' 0 '

di spl ay t%%&?sgg%;a\}gg‘oghlég%}égglpilg{i@%gr Qﬁéﬁgﬁ&% ?g%m eegéérfi%f thyr?é&gn%as ring
devi ces 7Ie§frc):l: é”égi%‘%‘e%gs Elf‘)?t reLQnélSrnlg e%)éﬁ@elsgaﬁ . JPEe F%%@ésﬁ:‘g,ﬁ%ng ﬁyé ?r?agﬁﬁsdb may

et
further e correspondrng neasurimng device | Icati nunber

besi des eagh si ol.ogi cal . paranet er. For. ex | e, as_shown i,p, Fl 7, the
i spl oy 7900 B eVt isB AR Shan, ARoAFd B FeesVing OIS e e ng
devi ce 702 besj des the physiol ogi cal paraneter, i.e. body tenperature of
37.3C, t rraﬁgtrﬁqo%aesmfsetlﬁ erfReASHIRELEViRa\A Oeehay ozreived hq eApgst mepsasqiop ay 720
al so displays the identification nunber, i.e. 2, of the neasuring device
732 besi dbareceiEingideuice PO pecardingsioppgembodimept. hody t enperature of 37.8C,
transmtted by the -neasuring device 732. Sinmilarly, the display 720 al so
di spl ays [0022]iThemeéakuning deyicerfidinay, bd meunt@l omp suikablarecdy site red) thiespbiset 742
besi des the physiol ogical paraneter, i.e. body tenperature of 38.3C,
transm t t3dd dyshoiwe ind6GuBi usingde 2Hawer Mpoalltipgendi medieal taROsysteyn. Behecfomf | gur ed
to display any suitable nunber of physiol ogical paraneters. The receiving
devi ce 7Q4ycray hymaillsigehicaipe Maybe firstlly appiasiue ithgbsiBvdieasheds tHdafiddstithg
[00130]FIG 8 illustrates an enbodi nent wherein after a neasuring device
802 device 302 is to be mounted. The measuring device 302 may be then placed onto the first

layer of tape. This may prevent direct contact between the measuring device 302 and the

skin of the patient. Then the second layer of hypoallergenic tape may be applied onto the
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receives a request nessage froma receiving device 804, the neasuring
device 802 may further receive another request nessage from anot her

recei vi ngwoevilas2885. [ 00131] I n one exanpl e, the recei viPag/Sdeviomeos804 nay
send a request nessage including the receiving device identification nunber
of the receiving device 804. The neasuring device 802 may then receive the
request nessage and transmt a registration nmessage which includes the
measuri ng device identification nunber of the neasuring device 802 and the
r ecei vi ngnébswingedeévikerd(i2f socthiti the nivdsdring deivick 362 iesseuredng thiebodyesiR0Bor The
regi stration nmessage may be sent with a data nessage which includes the

physi ol ogixamplepwhaiht Meabdiiy deliRe IO B HonAfurde W HEasBb IS tehpSratiRSsf 4 ecent |y
as a single nessage. The receiving device 804 may receive the registration

message fy Ao Be riBaRHg dict 86 Gy Mmodtih G161 18Ry il Br FERRSA dridgy GEVi ce
802 as a pairing device of the recCeiving device 804. The neasuring device
802 may t 1 .eghst I OR% | . i,Qdl Y.
regar di eaif B wlifgiee Ot JESRAN 0000 Tuh BAHTIE ARG BALBNER oo
nmessage. Alternatively..th asuring,deyjce 802 only transmi..the

oo st atPisE mesie dish ealBroR g RE” fhe fasie Al e S raRATVE 1%cei vi ng
device 804. Further, the neasuring deyice 802 may transmt e or several
regi st r atMnhaye adEagenareny wﬁa%% 9y 4R &0 Y%‘&&Bﬁpw&n@g@dﬁ% BRS¢

regi stration nmessages contjnuously or periodically upon receiving the
request mBshgdesiderpbthestan fasen Jhadiprcode dabel may heernsodeds wath the imegsieringa
messages continuously or periodically regardless of whether the neasuring
devi ce hakvicecidenftatery nuahershh wee sagfwdimentt hi passivenBFID, labdlemdpnthe nessage
may be transmitted with the registration nmessage as a single nessage. That

i s, each esibedded witlss slgememyringdéviickehdulmg nElsespassing REEY ncay adlsbelyt ¢ricbdeslt | on
nunber and t he physiol ogi cal paraneter fromthe neasuring device 802.

Al t er nat iwit e nicasuriigdsite MY actevdin@todihe embydinieatlSMi t one or nore data
nmessages only if the measuring device 802 has received a request nessage.
Each dat oo} 3 endaBuringeielice 3N inidyvefdriiériiicladed @ﬁieﬁfobahl@rl‘heﬁﬁéﬁ&g iy a
single nmessage. After the receiving device 804 has regi stered the neasuring

devi ce 89:%31&%%4%&6 ?fpgfﬁ?érﬂdr?,gfo@%}(&ﬁﬁleﬁ‘ﬂﬁe Hﬁiﬁogﬁﬁ% TdySERE IRRRAYGR (O the
measuring device 802" The neasuring device 80Z may transmt a registration

nmessage r.eqi.: e | . . ice

i dent i fi :?%%%%%g yor %"f“?ﬁ‘zﬁnﬁe‘g‘s‘%ﬁ?’Z%‘é‘&%@é@@?‘%ﬁ%@ﬁ@%ﬁé‘%@. iﬁ\g devi ce
i dentification nunb f the receiving,devi.ce 805. but not the receiving
devi ce. 1 o 03 PP iR A i RERRmEReSRY e ionc i hE® o GE R, g
device 804 npmy receive such,a registration ssage and determ.ne that the
regi st rafF??hveﬂégwéténFﬁﬁﬁg%ghg mzf“&’é%éﬁ@ﬂ?é alpa\Rese] R fiere &‘8&’&‘?’%&9%’6 er
being different fromthe receiving_device identification nunber of the
recei vi naBEEEshaiothe mepsying deviesd P ke detects ivach Brsi o opjy dBe iphesiglogicalay t hen
deregi ster the neasuring device 802 as a pairing device and disregard
further darametes s eanéasemng dryiqes2 deteply mpstacemtig02. I n an alternative
enbodi nent, the registration of the measuring device 802 by the receiving
devi ce 88094} \The ammsuringrdesict 30X mayrfetlsrmagledepaves s@dbe AbY. Foegkan@e, t he
measuring device 802 as a pairing device of the receiving device 805. It

shoul d behepsbesrsowoel4 10waty beacdinotll batery.ecei vi ng devi ces 804 and 805 may be
al so connected to a physi ol ogi cal paraneter nonitoring device.

[0095] In one embodiment, the measuring device 302 may further include a power

management unit 412. The power management unit 412 may be used to power on or

power off the power supply to the measuring device circuits.
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[00132] FI Gs. 9(a) and 9(b) illustrate an enbodi nent wherein the range of
the transm ssion of a request nessage between a receiving device 904 and a
measur i ngwoevilues2®82 i s shorter than the range of the tPansGe®ioon3ef the
data nmessage between the neasuring device 902 and the receiving device 904,
or the range O the transmi ssion of the registration nmessage between the
measuri ng device 902 and the receiving device 904 is shorter than the range
of the transm ssion of the data nessage between the neasuring device 902
and t he r[@6%6])Jn mpedenboclen@d4he powkn tanagement weit 41200383 jikdwdene noeally are t wo
measuri ng devices 902 and 903 in aroomand it is intended to have the
recei vi nglsked ire&@l 9@+ich egupléd betneen neAsoihi ol Baerg andQBe andayuringhd&iée 9(a),
the receiving device 904 is brought close to the nmeasuring device 902 first

in order §RuitaXg ckdifiple OF Me/hdtthallP ¢ios&d R4 stvih 3¢ 8k R-BB-STRRA WehdE fidaYi Ce
902. For registration purposes, 1 n one enbodi nent, the distance between the

measur i n@ug@"ih&]ﬁ lﬁi?i?edaﬁ%etﬂb%nﬁl?f%lo¥éd19eeﬁ%l&ﬁ A opBY i eheS PelerdcB A 4 he

measuring device 902 is able to receive the request nmessage fromthe

receivin v c t t he
registr atq?%r%g{rlréé?gg e %Pgl%h?% suii(lg}geg é\i/el S‘gl%gglﬁé ﬁlﬁ%&h\/\ﬁ d?wc?lgﬁi \gsreder to
avoi d unintended re |st i on of rin evi ce. .903 by. 1 he cei vi ng
Govi ce. ooREAgn e ptree bl v e with P embraire AL R E AT B HODEL St he

di stance between the receivi devi ce 904 and the measur i devi ¢ce.903 may
be such tTR¥t SYifRh maw e opeyd e the DRty e b disaomaecits %‘Betg?g/é“flﬂb uest
message fromthe receiving device 904, or the receiving device 904 is not
abl e to mewebs usefildn cepsesingbatisy Htsswherethermasnswning devics 102ng Pebta loeg903, or
bot h. Accordingly, after the receiving deV|ce transmts a request nessage,
only the termagtoragedeitg\tianspoyd, draot ingisst Ereaueasuripedayine 3XRimdycet powerdde ar t
woul d understand that the receiving device 904 may be coupled to a

physi ol ogipaake fiermaeustrdrg dewite 302 isngmdead ft@n tixsstotagaidtetlaregbei n FI G 3.
[00134]FIG 9(b) illustrates that after registration of the neasuring

devi ce 9Q@097 In another embodiment, a tape with an embedded magnet may be removed from

or applied to the measuring device to power on or off the measuring device 302.

[0098] When the measuring device 302 is powered»on, the measun'né device 302 may
peﬁodically measure a physiological parameter, e.g. temperature. The measuring device
302 may transmit over the RF transmitter 402 its device identification number and the
measured physiological parameter in each data message. In response to a request message
from a receiving device, that is received over the short range LF method of
communicatioﬂ (e.g. through the LF magnetic receiver 404), the measuring device 404
may transmit over the RF transmitter 402 a registration message that consists of the
measuring device identification number and the receiving device identification number of
the receiving dévice that sent the request message.

[0099] In one embodiment, the measuring device 302 may further include an LED |

indicator 418. The LED indicator 418 may be used to indicate that the measuring device
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the receiving device 904, the receiving device 904 may be brought farther
away fromthe neasuring device 902. It may be desired that the receiving
devi ce i swehba/dsesssoni t or the data nessages transnitt edploy/sakdiotonese

regi stered nmeasuring devices by the receiving device, e.g. the neasuring
devi ce 902. Accordingly, in one enbodi nent, the range of the transm ssion
of the data nessages between the neasuring device 902 and the receiving
devi ce 904 may be |onger than the range of the transm ssion of the request
message b3vie powered ot 6F & iMdiogte ty theanddodringdtvich 602 B Ucdssiflg d awseage 802. I n
an alternative enbodi nent, the range of the transm ssion of the data
nmessages hefoMafis anbBermasur i ng device 902 and the receiving device 904 may
be | onger than the range of the transm ssion of the registration nessage
betveen tfaf1gfasur iplg, SkoGE iR Mok Plabehfh dr L HEEIARALS0AU snblln fy T ur L ner
alternative enbodi nent, the range o e transmssion of the data nmessages
bet ween t r] . i 9 : r V1 devi ce 904 may be | onger
t han both 'gqggﬁgé&%?Pgﬁg&@¥g§éﬁ?ggF§gggfg§§@$%§guest nessage between the
receiving ice 9 and.t.he .neasuyrj ng deyice 2 and_t he range of the
transm sSBROE ®, nothedftectipaarBiF Hid By IR i FrRB el BRESUE e 02
and the receiving device 904, [00135]FIG_10 illustrates an enpbodi nent

wher ei n et AIRASHEM ARS8y FP%E;F dapsRigerd 1y beyhortdargs tHpswitiescei vi ng
device. [00136] As can be seen in FIG 10, there nmay be two neasuring

devi ces 18002nd 1008, respying devies vildg migy furthen godudea RE gaedivedsed a

| ocati on such that when the receiving device 1004 transmts a request
message, d¢vofigurethdo nesavearai mplydessszge fi@0 2heamdasuting dedsel rThegRId eacever @3 ar e
able to receive the request nessage. In this scenario, both measuring

devi ces lfigpbaatbngRaiFeregeiwacthetRRARsaiver ¥2rma)i st doapledno ar astae 322 foesponse
to the reception of the request nessage wherein each registration nessage

i ncl udes rfebdving gRasplyveessagasuri ng device identification nunber and the
recei ving device identification nunber of the receiving device 1004. The
recei vi ngoggosjce 1084 rE@eYviH% dBRLE3IAPMA G FEtHE ir{chﬁleraeﬂbééséiﬂ%hﬁﬂ sgessrges from
both the nmeasuring device 1002 and the neasuring device 1003. Thereafter,

0 _measur i n: . . . t
the receiyh <iHE {hit 804 A0 WEEnFEHER LS probO HBRSHIGNE BN £ 1A02,aNd 1003

as pairi evites 0 recei Ving device 1004. After the registration,

the recel ying. dovoe. 1004 ofiBk: Al 306 SR AL £ O kB AliahE L TPeCt 1 ve
physi ol ogi'cal > par anet ers rn dat & mEssages transm tted by the measuri ng
devi ces 1002 1003. . The, recei.vi dey] 1004 nmay al e configured to
i spl 2y (OSBRSS h BB AHE £ 06 THPT s PS HOR GAI-LES | e
each physéocr)xlﬁggrleg 6&) d%taérﬁ%mn%t z? rré:sistance.parameter that corresponds to the physiological

parameter contained in the received reply message to output from an output 516 of the
receiving device 3 04. The output 516 corresponds to the output 310 as shown in FIG. 3.

[00104] | The receiving device 304 may further include a memory 508. The memory
508 may be used to store the receiving device identification number of the receiving
device 304. The memory 508 may also be used to store the measuring device
identification ﬁumber(s) of the ﬁleasuﬁng device(s) registered by.the receiving device
304. The memory 508 may also be used to store the physiological parameter contained in

each data message transmitted by each registered measuring device.
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[00137]FIG 11 (a) illustrates a scenario wherein a receiving device 1104
I's brought into the vicinity of a neasuring device 1102 for registration
pur poses.wohelwmseisst rati on range nay be referred to as acuisstenmeodet ween
t he measuring device 1102 and the receiving device 1104 such that the
measuring device 1102 is able to receive a request nessage fromthe

recei ving device 1104 and the receiving device 1104 is able to receive a
regi strati on nessage fromthe neasuring device 1102. [00138]1n one

exenpl ar yjoerdspdi nmerithe rédedviiigedsvider304 intiy faAakgéndlade 4 higton®a6 Workgardsiej£e 1102
and the receiving device 1104 may be, for exanple, about 20 cm It is

under st oagtafilitate p&SoriRY icarkyias it rdceivefy Aéviebo0d nddy Frdkd theObMRA STV Yo fOr
illustration purposes. The registration range nay depend on the actual
requi r emgRisteOthe P eiving device 304 to transmit a request message. The button 510
corresponds to the button 322 in FIG. 3.
[00106] The receiving device 304 may further include an LED indicator 512. For
example, the LED indicator 512 may be used to indicate that the receiving device 304 is
on. The LED indicator 512 may alsb be used to indicate that the receiving device 304 is
receiving a registration message or é data message. |
[00107] The receiving device 304 may further include a buzzer (not shown). The
buzzer may be used to indicate whether a successful registration with a measuring device
~ is made. For exaﬁlple the receiving device may beep once upon successful registration,
and may beep twice when a registratioﬁ fails.
[00108] The receiving device 304 may further‘ include an outpuf 516. The output
516 méy be a programmable resistive analog output. The output 516 may be configured
to output a resistance parametef which corresponds to the physiological parameter
contained in a data message that the receiving device 304 received.
[00109] The receiving device 304 may further include a power source 518. The
power source 5i8 may be an intemal battery for example.
[00110] The receiving device 304 may further include a power management unit
526. The power management unit 526 may have a similar working mechanism as the

power management unit 412 as shown in FIG. 4. The power management unit 526 may

be configured to turn the power of the receiving device circuits on or off. The power
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i npl enentation of the system For exanple, in the scenario where there are
a plurality of neasuring devices in aroomand it is desired that the

regi stratworoiigeeksse one by one, it may be desired that pChsGrangeoBor
registration is such that when the registration is being done by the
receiving device with one of the nmeasuring devices, there is no cross-talk
wi th ot her measuring devices. The actual registration range may al so depend
on the size of the room and di stance anong the neasuring devices. In

anot her sfgagémentwhérs26irhay furthes inckde altattetyhcharging civeuigfol ehd case mdgrest er s

all the neasuring devices in one roombut not any of the measuring devices

in anothquhQ?HMcmamgﬁgahﬁmggsired that the registration range is
sufficiently Tong so that upon the transnission of a request nessage, al

the nmeasyppfyg) devi 648 fobhilile dePRE M4Cnta %p%ﬁ‘& F"S inhidea (RGIE 858! TR

devices in the other room are not regls ered 0139] I n an éxenplary

e"bod' ”Ebef_.s n%ﬁsf 855 by A% 906;1, e,gﬁy ngy rﬁv&?gmﬁle%é?%ha{n%aq& thd éapmet ter,

netirc transmt request nmessage to
neasurlnqndeV|c§ 1102 and the neasuring device 1102 may use a long range
receiver h SR %celver to receive the request nessage.

[00140]Alternat|vel , the re eLvin devi.ce 1104 ‘may. use é ra
transm t tQPT12E o' Fhe pgsefving, deyise &, mev, furfhar e evpes 33 ?’qﬁé@g@ée and
the nmeasuring device 1102 may used a short range receiver . an LF
magnet i ¢ B8deay ke used do seicthe physiolegicd paesneterde bgghisplaygd pa t]li\ritselavi atfvel y,
the receiving device 1104 may use a short range transnmtter, e.g. an LF
magnet i ¢ Thedreypad 630 mayocalsa herosdd tot $ee thee disploy m@bsqgaeawmweamr i ng
device 1102 nmay use a short range receiver, e.g. an LF magnetic receiver,
t 0 recei waample if the phgdiolngisalpgmmeter is temperature, the keypad 530 may allow the user

to set the measurement unit to either Celsius or Fahrenheit.

: [00113] The receiving device 304 .may further include application software 520.

The application software may be used by the processing unit 506 to determine a

resistance parameter that corresponds to the physiological parameter contained in a data

message to be output from the output 516. The software 520 may contain an algorithm or

a look-up table. Optionally, the application software 520 may be stored in the memory

508.

[00114] - The LF transmitter 504 may be used for sending a request message to a

measuring device. In one scenario, the measuring device may be first mounted on a

patient by a healthcare personnel. The healthcare personnel may later bring the receiving

device 304 into proximity (e.g. about 20 cm) to the measuring device. The healthcare

personnel may push the button 510 to initiate transmission of a request message through

the LF transmitter 504. The measuring device may reply with a registration message. The

registration message may include the measuring device identification number and the
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WO 2011/ 062558PCT/ SG2010/ 000436 [ 00142] 1 n one exernplary enbodi nent, the
nmeasuri ng device 1102 may use a short range transmtter, e.g. an LF
magnet i ¢ woansmice3ser, to transmt the registrati on nmessageSGana/ hhae
recei ving device 1104 nmay use a |long range receiver, e.g. an RF receiver,
to receive the registration nmessage. [00143]Alternatively, the nmeasuring
device 1102 may use a long range transmtter, e.g. an RF transmtter, to
transmt the registration nessage, and the receiving device 1104 nay use a
short rangeivieg deviee identifjcation hifmboagofethe aecaddieg Wevice t304r thei registriteon
regi stration nessage. [00144] Alternatively, the measuring device 1102 may
use a Ssh@yidssdg@i88 be transmitted together with a data message as one single message which
further includes the physiblogical parameter that the measuring device measured most
recently.
[00115] | In one embodiment, the processing unit 506 of the receiving device 304
may register the measuring device identification number contained in the registration
message. In one embodiment, ‘the processing unit 506 may filter out undesired
registration messages that does not include the receiving device identification number of
the receiving device 304. The processing unit 506 may not process the physiological
parameter in a data message if the data message is not transmitted by a measuring device
~ registered by the feceiving device 304. In one embodiment, if a registration message
contains a receiving device identification number that is different from the receiving
device identification number of the receiving device 304, and a measuring device
identification number that has been registered by the receiving device 304, the processing
unit 506 may maintain the registration of the registered measuring device that sent the
registration message. In an alternative embodiment, if the reply message contains a
receiving device identification number that is different from the receiving device
identification number of the receiving device 304, and a measuring device identification
number that has been registered by receiving device 304, the processing unit 506 may
deregister this measuring device.
[00116] The processing of each data message by the processing unit 506 may

include obtaining the physiological parameter contained in each data message. The

processing may also include determination of a resistance parameter that corresponds to
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transmtter, e.g. an LF magnetic transmtter, to transmt the registration
nmessage, and the receiving device 1104 nmay use a short range receiver, e.g.
an LF magwetnti/oeessei ver, to receive the registration nmeesage20o®usds] Fl G
11(b) illustrates that after the receiving device 1104 registers the
measuring device 1102, the receiving device nmay be taken to a | ocation
farther away fromthe neasuring device 1102. The range of the transm ssion
of data nessages between the neasuring device 1102 and the receiving device
1104 nay the physidlegisdl mboukterscomatinedsin dach deteampdsage. Ahe peodesong thayaalda er ,
this distance is just given for illustration purposes and the actual

di st ance indAyddifgndndthe phgsiclogioallpafaatttdrbg B teseivingldegice 364.em [ 00146] I n one
enbodi ment, the receiving device 1104 is at first not connected to a

physi ol ogogal7) Par amRbaé «AMBdiRAL, TR RYICSI6 85thehevdvihg dEVite 384 bRy bbut s

| at er connected to the physiol ogical parameter nonitoring device, as shown
in FIG . T . i Iag. the
rocei vi ng ey BUERE FOCP Ll cRidtBE e 3o LS EmERY shisbding B
initiate the receiyvi device 1104 t nd a reque e, e asm.shown in
FG 1 (bffel SR M GG R Brds Fec B TR RrobE Te e e
sends out regi stration ssage.. The receiving device 1104 then registers
Uhe meas GFIPRGIREY e b ey Eerixing, Sevigec S5 1 SFRIAC s, PETRPABIT G & he
receiving device 1104 .to another place that is farther away fromthe
measur i ngopwspfieral jregstiver trmneEire RIghe 39d, wakmdhe patent rasnitos tHerlay B¢ out put
(not shown) of the receiving device 1104 to an i nput of a physi ol ogical

par anet errhyalogichlmyratesieraecetyedibydhoiragiving device 304.

[00118] In one embodiment, upon receiving a data message from a measuring
device, the processing unit 506 of the receiving device 304 may determine whether the
 measuring device. which transmitted the data message has been registered by the
receiving device 304 and the processing unit 506 may further process the physiological
parameter in the data message if the measuring &evice which traﬁsmitted the data
message has been registered. If the measuring device that transmitted the data message
has been registered by the receiving deyice 304, the processing unit 506 may program the
resistive analog output 516 according to the physiological parameter contained in the
reply message. The resistive analog output 516 may be emulated by using digital
potentiome.ters,‘ FETs (field effect transistors), BJTs (bipolar junction transistors), or a
combination of these. |
[00119] The programmable resistive analog output 516 in the receiving device 304
may contain a. resistance emulation circuit. This circuit has a non-zero temperature
coefficient in practice. The temperature coefficient may be empirically determined or

derived from the temperature coefficient data of the components constituting the
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[00147]In one exanple, a receiving device A may have regi stered a neasuring
device B as a pairing device of the receiving device A Wen a receiving
devi ce Awoesimestssaeed to receive any further nessage fPOWIS&2m0A8M36 Ng
device B, the receiving device A may send a term nati on nessage and

deregi ster the neasuring device B fromthe receiving device. The

transm ssion of the term nation nessage may, for exanple, be initiated by a
heal t hcare personnel by pressing a button on the receiving device A The
measur i ngesikeatice eenfilation Gtcijt. Am on-bomdi ttmpab@reTereaagmg dyvive 52;1cﬁ1a§rilfen of the
term nati on nmessage. In another scenario, the receiving device A may be

confi gur egklédedsif ik ﬂ:ldéivﬁﬁtd%{rlﬁb 164 if§HseARAS BRI ferlfiritOred THE pRKEeRlds. The
measuring device B may then stop to transmt further nessages upon

recei vi ngafthspd ﬁ{aSF' el RIS SRR tJ QQ g@ﬂevﬁé' RUiStafifD 1 IHEGhRaRE #ascri bed

herein nmay enable”the nonitoring of physi ol ogi cal paraneter transntted
by a sub- g ces.
Fur her, “drdndte a@l%%u%ms higd °a?§%§%e%rc%ﬁ&§?§gleﬂ%?“{ fefiit g

T PRI e 1B bt Bhhg Befs TSP RGP e 1 e

enbodi nent, a rre Su“lﬂia gew ce. %%be nmounted on a patient's body for
measur emETHStaGE 1 ted i verbe physi ol ogi cal paraneter. 'A receiving

devi ce &Q be used to receive the B@ym ol ogi cal tJoar aneter wirelessly and
cont i nuok€ig0] [ 001 nthedfelintTing riter iaihsdeppasaiitcostiipiamt stithespsivance @& hei ng

device to regl ster a
emulation circuit in K™ ; Teircuir1s the circuit temperature of the receiving device in K; and

Tpatient is the patient temperature indicated by the measuring device in K. In this context,

K stands for Kelvin, which is a widely used measurement unit for temperature, and Q
 stands for ohm, wfxich is a widely used measurement unit-for electrical resistance.

[00121] The following Steinhart-Hart equation may be used as a model of the

resistance of a semiconductor at different temperatures:

% =A+ BlnR + C(InR)’

where T is the absolute temperature 6f the thermistor in K; R is the resistance 6f the
thermistor in Q at temperature T; and 4, B and C are the Steinhart-Hart coefficients. This
model is also adoi)ted by standard NTC-based thermistor probes such as the commonly
used YSI 400. |

[00122] Thus, given a patient temperature Tpusens, the resistance to be emulated may be

given by the inverse of the Steinhart-Hart equation:

R(Tpatiem)zexp( 3 x—-22)— —_ 3 x+_ ) . (1)
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measuring device, or equivalently, for pairing a neasuring device with a
recei ving device. For registration, the range of transm ssion of a request
nessage bwowermerise recei vi ng devi ce and the nmeasuring ®e€vTiSGe)1000043he range
of the transm ssion of a registration nessage between the neasuring device
and the receiving device, or both, is shorter than the range of

transm ssion of the data nessage between the neasuring device and the

recei ving device. The shorter range(s) for registration purposes (range for
transm ssi on obndrfle request nmessage and/or the range for the transm ssion
of the registration nmessage) conpared to data transm ssion may prevent
cross-tal k fromother neasuring devices in the vicinity. The neasuring
device, upon recei \fing thi% request, may transmt a registration nessage
including its own id@nfiﬁrqat on nunber, i.e. the nmeasuring device

i dentificatiornyns eﬁ—aggﬂ?ﬁe recei ving device identification nunber. The
regi stration nessage nmay be transmtted with a data nessage as a single
nmessage wherein the data nmessage i ncludes the physiol ogi cal paraneter, e.g.
body tenperature, of the subject on which the nmeasuring device is nounted.
The receiving device may then associate itself with this neasuring device
identification nunbgr gapd i re data transm.tted by .ot her neasuring

devi ces. The range Ezgpe+tragéﬁission of the request nmessage between the
recei ving device andthe neasuri ng device and/or the range of the

transm ssion of the registration nessage between the neasuring device and

t he recei[00123] devi dae maycekengipnit $0&bmay d2@rmine thd&(Tangeaabrdig to the

transm ssion of the data nmessage between the neasuring device and the
recei vi ngibeevéquaticrofl) bEbRh Idokagt tableoTlie frocastiag anit 506 mayrdiyrtiedr aplefrent

wi rel ess continuous nonitoring of tenperature after pairing is done.

[00150] Th@nipRhda@en afoftie td QRtpans4te ot thé sfech bfOmpEaftre Bh tHY erhla AR

readi ng of a. physiol ogi cal paraneter. The receiving device may be brought

into proximhit YTh conpiasitddidsifBAGRUE bBImHRYdGE detdmiliid ) MY be pressed to
request a physiol ogical paraneter fromthe neasuring ‘device using the short

range signaling nethod. The neasg&%ng gevice may then transnmit a
regi stration mggsgay JngLudj ' ing device identighj cati on nunber
and the receivin§“deVice” i dent+£gdl,i0n2M8ber, together with a data
nmessage whi ch includes the physiological parameter, e.g. body tenperature,
of the SufeerbclBAS Hhi# 306 ¥ndy el BRRBMm b &&gﬁfal%ten%m%es SdcBflispIJEPRAGE
using the long range signaling nethod. In this way, the receiving device is
able tor i S t FoToR o [C1r2- o To M i .. 1 he -physi L
tg‘ﬁ%ﬁ?ﬁ&m‘?% of %sm?rﬂlcg% . e R3 GirQit £ ég Pa@ﬁkgﬁkt@&

par amet er . the 1 nvention has been paftf own and

descri bed, wi.t h.referenge to specific.enbodi.nents. .it shoul d nader st ood
by Chose taeifain i oo CiehOmBPEE sty SRR E Cor f mpf BRI AR! > 007
made therein w thout,.departi fromthe spirit. and..sc of the.invention
e def nodoBRETHE ST dat olithe comhneRisghahe PG RTINS are reilehge

i ndi cated_by the appended clains and all chapges which conme within the
meani ng aM§ PERYANET Olothgicrlatior\cirsit Thmadnay he Seised PH @ tempsaturs fdistfed to be
enbraced. Cains Wiat is clainmed is: ‘

built into the emulation circuit.

[00124] FIG. 6 illustrates the registration of a measuring device 602 by a receiving
device 604 in one embodiment.

[00125] The description of the system 300 described in relation to FIG. 3 may
include the physiological parameter monitoring device 306, and the output 310 of the

receiving device 304 may be coupled to the input 312 of the physiological parameter
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1. A method for nonitoring a physiological paraneter of a subject by a
noni toring systemconprising a receiving device and a plurality of
measur i ngwoevilasssseach nmeasuring a physi ol ogi cal par aneter/seckom/on@spect i ve

subj ect, the nmethod conpri sing: transmtting, by a receiving device,
a request nessage which includes a receiving device identification nunber
of the receiving device; receiving, by the receiving device, a

regi stration nessage fromat |east one neasuring device of the plurality of
NMeasur i Ngneliorag devicd306ed Bt Apprdciutedrams alye récoivingd devdcen 30 amyr begsaevi ce
I dentification nunber of the at |east one neasuring device;

regi st er iyighoubWeihg) BordnR6t8d ¥d 1he pHPblIeLicall fafanddter B SitoriAR AevRa T ieREmSIBY I Ce by
means of the neasuring device identification nunber If the registration

message Bﬁ 6! BB redefARS dan@eogaaaﬁlg{, A Gnd SHhE §s HAGELIGRG [WRGict 864! TieT

device identification nufber the” recel ving devi ce; recei ving, by

th i Vi I ) T
ngzstfﬁ'grg%E*S? GeliGZoq 5, He1uRR 2Rl TR SR AL IE: e bEpRL Ve
identificati nunb f. .and hysi ol .0qi t f h I

AN T s N et
each data nessage, by the receiving device, if HCe at. | east  one n%%§uring

devi ce hdBaykethe SSHE 96 éheeaxewn{lﬁ deyige 302 8% 6es&g’b§ ]ée:rem. As can be seen,

measuring device 602 is mounted on the subject 616. For example, a healthcare personnel
may bring the receiving device 604 and wish to obtain the physiological parameter
detected by the measuring device 602. The healthcare personnel may bring the receiving
device 604 in proximity to the measuring device 602 so that the measuring device 602 is
~ capable of receiving messages sent from the receiving device 604. The healthcare
personnel may press the button 622 on the receiving device 604 to initiate the receiving
device 604 to transmit a request niessage. The requeth message may include the receiving
devicé identification number of the receiving device 604. The measuring device 602 may
send a registration message after receiying the request message. The registration message
may include the measuring device identification number of the measuring device 602 and
the receiving device identification number of the receiving device 604. The registration
message niay Be transmitted together with a data message as one single message which
further includes the physiological parameter that the measuring device 602 detects most
recently. The receiving device 604 may register the measuring device 602 upon receiving
the registratioﬂ message from the measuring device 602. In dne embodiment, the

receiving device 604 displays the physiological parameter contained in a data message on
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wherein the range of the transm ssion of the request nessage between the
recei ving device and the at |east one neasuring device is shorter than the
range of wbeoiwmpssi ssi on of each data nessage between poe/sarolomasic one
measuri ng device and the receiving device, and/or the range of the

transm ssion of the registration nessage between the at | east one neasuring
device and the receiving device is shorter than the range of the

transm ssion of each data nessage between the at | east one neasuring device
and t he raedieplay 620 de hat ¢he heélthchne persdrinelimag reddathapiiysiological parimetehef ei n t he
request nmessage is transmtted by the receiving device upon an activation
of the rqggngQQGQmeﬁﬁtsuﬁ The nmethod as clained in claiml or 2, wherein
the at | east one neasuring device is configured to generate and transmt

the regi ghopiel On g5 2P §howR Hnl Rk Fﬁlr)yexﬂﬂod@xﬁéﬂt%ﬂe?éﬁmérece’r'vmg beviceidwod as
claimed in claim1 or 2, wherein thée at | east one neasuring device is

conf i gur &4, r%gﬁt%pﬁfo?étﬁa@%xh Hﬁé@cﬁevﬁ&elé% dePeiPG5 998, a?xglﬂ%.' f the at

| east one uring device eived the req est nessé he met hod
dovi co i"'iﬂ%iolﬁ! gur dae %efv%a?? ?xslfe e glﬁ%é’?“ﬁas%m e Piiees ?ﬁ&tde?ﬂg U
continuoysly, each data udi ng t he nea devi ce
Cdent i 1 G e AFvicy /0 viﬁ ég?lem%taf-%ﬁéf LOBRFCIEhE & | east
one meas LIl)rhlysr}o ocgil?:gll pca$ameter momtonng device. The receiving device 704 may be the same as

the receiving device 604.

[00128] For example, the measuring device 702 is mounted on the patient 716, the

measuring device 732 is mounted 6n the patient 736, and the measuring device 742 is

mounted on the paﬁent 746. The measuring devices 702,.732, and 742 may each measure

a physiological parameter, e.g.r body temperature, of patients 702, 732, and 742,

respectively. |

[00129] The receiving device 704 may send request messages to measuring

devices 702, 732, and 742 one by one. Alternately, the receiving device 704 may send a

request message to all the three measuring devices 702, 732, and 742 at the same time

provided that the 'measuring devices 702, 732, and 742 are all capable of receiving the

request méssaée from the receiving device 704. Each ﬁleasuring device may, upon

receiving the request message from the receiving device 704, transmit a registration

message including the measuring device identification number and the receiving device

identification ﬁumber of the receiving device 704. For example, fhe measuring device

702 may include the receiving device identification number of the receiving device 704

and the measuring device identification number, e.g. 1, of the measuring device 702 in
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6. The nethod as clainmed in claiml or 2 or 4, wherein the at |east one
nmeasuring device is configured to transmt data nessages periodically or
cont i nuowsbyoorieysssf the at | east one neasuring devi cepPhascrewdvwsd t he
request nessage, wherein each data nessage includes the neasuring device

i dentification nunber of, and a physiol ogical paranmeter from the at |east
one neasuring device. 7. The nethod as clained in claim1 or 2, further
conpri si ng: generating, by the at |east one neasuring device, the
regi stratthdReglfRaicd thekddge Welit Ny thb endiB@aiis’ ddvicedr2l Tle intlRARIrdY dideOTB2NUMbET
and, if the request nmessage fromthe receiving device is received by the at

| east ongnIEaskias B AEAliGE deﬁtkﬁ gieg{i'ﬁcarti%ﬁ ShuMibBGoRY rERivistE BEVild FRE AN

nunber ; transmtting, by | east one mneasuring device, the
regi stratg op ness .and t.eansmtting, t [.ng
devi ce, Eﬂlﬁee&gne og%rr%lrc gl%gklggaqn%g‘sn%ﬂé’gg e'%&’fgghe%f ‘Jﬁsggﬁgggc %?grr%%pp{ne any one

of ol al e Aol elel H% B0 SLIAL RO 2 0aSRED ke A5 SRR0° e
include thé receiving device ideﬁtiﬁcation number of the receiving device 704 and the
measuring device identification -number, e.g. 3, of the measuriﬂg device 742 in the
registration message sent by the measuring device 742. The receiving device 704 may
register each of the measuring devices 702, 732 and 742. For example, each of the
measuring devices 702, 732, and 742 may transmit the respective measured physiological
parameter in each respective data message continuously or pen'odically after receiving

 the request message. The receiving device 704 may process the physiologicél parameter
in a data message if the measun'ljlg'device which transmitted the data message has been
registgred by the receiving device 704. In one example, a healthcare personnel may press
a button 722 on the receiving device 704 to initiate the receiving device 704 to transmit
the request message. In one example, the receiving device 704 may further include a
display 720 which may display the received physiological parameters from each of the
measuring devices 702, 732, and 742. In one example, the receiving device 704 may
further display 'the coﬁespondmg measuring device identification number besides each
physiological parameter. For example, as shown in FIG. 7, the display 720 displays the
identification number, i.e. 1, of the measuring device 702 besides the physiological
parameter, i.e. .body temperature of 37.3°C, transmitted by the measuring device 702.

Similarly, the display 720 also displays the identification number, i.e. 2, of the measuring

device 732 besides the physiological parameter, i.e. body temperature of 37.8°C,
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9. The nethod as clained in claim1l1l, wherein the request nmessage further
I ncl udes instructions on how frequently the physiol ogi cal paraneter is
measur ed WY 20hiwe23s8l east one neasuring devi ce, and/ or hearSGegusnidBy t he
physi ol ogi cal paraneter is transmtted by the at | east one nmeasuring
device. WO 2011/ 062558PCT/ S&2010/ 000436 10. The nethod as clained in
claim1, wherein all neasuring devices of the plurality of neasuring
devi ces, the respective registration nmessage of each containing the
recei Vi Ngraf@iited byd@bthdasraid 8&viceuTiReSimahdy, MBEidsdpRiyeTbMsd ldRplags @ievi Ng
device. 11. The nmethod as clainmed in claim1, wherein the nonitoring
system cqapkine nﬁnﬁh%rali.klt y of tHeChrichshig R CRD, bAMEs the physimgfcﬁl' n
registration of the at |east one neasuring device, being already registered
by a first _receivi [ G | VA [

paraxr_e\(f;c?eil'hbe. ggc\lr\? %K{p%%nﬁ‘% 8{‘ %53‘@ Wa@%ﬂn%%d 9{1 Meqﬁ&sXﬁrggde@ﬁ% 748 SThPY

another rece ce o urall_ receiving devices ?érn1nates
regh st ratdis%?ayotU{) hr%a)zfi tbeI %gi%tllgu(r)e%e 05 cﬁésplllelt’yl r:llgy ds%(t'a g g\ymgeafl gf fplhgfsslglorgl%%lel ving

devi ce.

parameters. The receiving device 704 may register any number of measuring devices as
desired. | |
[00130] FIG. 8 illustrates an embodiment wherein after a measuring device 802
receives a request message from a receiving device 804, the measuring device 802 may
further receive another request message from another receiving device 805.
[00131] In one example, the receiving device 804 may send a request message
~ including the recéiving device identification number of the receiving device 804. The
measuring device 802 may then receive the request message and transmit a registration
message which includes the measﬁn’ng device identification number of the measuring
device 802 and the receiving device identification number of the receiving device 804.
The registration message may be sent with a data message which includes the
physiological parameter that the measuring device 802 detects most recently as a single
message. The receiving device 804 may receive the registration message from the
measuring devi'c:e 802, and register the measuring device 802 as a pairing device of the
receiving device 804. The measuring device 802 may transmit registration messages
continuously or periodically regardless of whether the measuring device 802 has received
any request méssage. Alternatively, the measuring device 802 may only transmit the
registration message upon receiving the request message from the receiving device 804.

Further, the measuring device 802 may transmit one or several registration messages
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12. The method as clained in claim1, wherein the nonitoring system
conprises a plurality of receiving devices, and wher ei n

regi stratworonofosedse at | east one neasuring devi ce, bei ngcalsGeayorsagi st er ed
by a first receiving device of the plurality of receiving devices, by

anot her receiving device of the plurality of receiving device does not
affect the at | east one neasuring device registration by said first
recei vi ng devi ce. 13. The method as clained in claim®6, further

conpri Si npon receiving thef reghiest aiestagasir teanemitaragistration wesshge’ doasini@sly or

regi stered by the receiving device, transmtting, by the receiving device,

a term NgktiodicATBSSperedéiviah thd Edquekt ndsBipe! ThE nRBSuring deMRe 02! Bap kedpne
measuring device to stop transmtting data nmessages; and deregi stering, by

the r eceitl\éhglﬂitﬁifg/ 4o n{egk%g@st cBﬂﬁﬁBuQJﬁ%rn‘ﬁé}%ﬂ'iéaﬂg lqgﬂdfe@s of whether the

measuring device has received any request message. In this scenario, the data message
may be trahsmitted with the registration message as a single message. That is, each single
message may include the measuring device identification number and the physiélogical
parameter from the measuring device 802. Alternatively, the measuring device 802 may
transmit one or more data messages only if the measuring device 802 has received a
request message. Each data message may be transmitted with a registration message as a
single message. After the receiving device 804 has registered the measuring device 802,
~ another r¢ceiving ‘device 805 ma_& send a request message to the measun'ng. device 802.
The measuring device 802 may transﬁﬁt a registration message wherein the registration
message includes the measuring device identiﬁcati(;n number of the ineasuring device
802 and the receiving device identification number of the receiving device 805, but not
the receiving device identification number of the receiving device 804. The recg:iving
device 804 may receive such a registration message and determine that the registration
message includeg a receiving device identification number being different from the
receiving devic'e identification number of the receiving device 804. In one embodiment,
the receiving device 804 may then deregister the measuring device 802 as a pairing
device and disregard further data messages from the measuring device 802. In an
alternative emﬁodiment, the registration of the measuring device 802 by the receiving
device 804 may remain intact. The receiving device 805 may register the measuring

device 802 as a pairing device of the receiving device 805. It should be understood that
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WD 2011/ 062558PCT/ SG2010/ 000436 14. The nmethod as clained in claim 13,
wherein the receiving device is configured to transmt the term nation
nmessage uponot@icegsspower ed of f. 15, The nethod as cl ai mew/sicaowloadss 13 or
14, wherein the at |east one measuring device is configured to stop
transmtting the data messages and registration messages upon receiving the
termnation nessage. 16. The nethod as clained in claim1, further
conpri si ng:

each of the receiving devices 804 and 805 may be also connected to a physiological

parameter monitoring device.

[00132] FIGs. 9(a) and 9(b) illustrate an embodiment wherein the range of the

transmission of a request message between a receiving device 904 and a measuring

device 902 is shorter than the range of the transmission of the data message between the

measuring device 902 and the receiving device 904, or the range of the transmission of

the registration message between the measuring device 902 and the receiving device 904

is shorter than the range of the transmission of the data message between the measuring

device 902 and the receiving device 904, or both are true.

[00133] Assume there are fw_o measuring devices 902 and 903 in a room and it is

~ intended to have the receiving device 904 register the measuring device 902 only. In FIG.

9(a), the receiving device 904 is brought close to the measuring device 902 first in order

to have the receiving device 904 register the measuring device 902. For registration

purposes, in one embodiment, the distance between the measuring device 902 and the

receiving device 904 may be such that the measuring device 902 is able to receive the

request message from the receiving device 904 and the receiving device 904 is able to

receive the registration message from the measuring device 902. Meanwhile, in order to

avoid uninfended registration of the measuring device 903 by the receiving device 904,

when the receiving device transmits the request message, the distance between the

receiving device 904 and the measuring device 903 may be such that the measuring

device 903 is not able to receive the request message from the receiving device 904, or

the receiving device 904 is not able to receive the registration message from the

measuring device 903, or both. Accordingly, after the receiving device transmits a
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transmtting, by the receiving device, the request nmessage through a short
range transmtter. 17. The nethod as clained in claim16, wherein the
short ramge wriamsssstter is a | ow frequency nagnetic tramreEmiSG2er0/000438. The
method as clained in claim16 or 17, further conprising: recei vi ng,
by the at | east one neasuring device, the request nessage fromthe
recei ving device through a short range receiver. 19. The nethod as cl ai ned
in claim18, wherein the short range receiver is a |low frequency nmagnetic
Iecel ver .request message, only the' measuring device 902 is registered. A person skilled in the art

would understand that the receiving device 904 may be coupled to a physiological

parameter monitoring devfce, as illustrated in FIG. 3.

[00134] FIG. 9(b) illustrates that after registration of the measuring device 902 by

the receiving device 904, the receiving device 904 may be brought farther away from the

measuring device 902. It may be desired that the receiving device is able to monitor the

data messages transmitted by all the registered measuring devices by the receiving device,

e.g. the measuring device 902. Accordingly, in one embodiment, the range of the

transmission of the data messages between the measuring device 902 and the receiving

device 904 may be longer than Ethe range of the transmission of the request message

" between the receiving device 904 and the measuring device 902. In an alternative

embodiment, the range of the transmission of the data messages between the measuring

device 902 and the receiving device 904 may be longer than the range of the transmission

of the registration message between the measuring device 902 and the receiving device

904. In a further alternative embodiment, the range of the transmission of the data

messages between the measuring device 902 and the receiving device 904 may be longer

than both the range of the transmission of the request message between the receiving

device 904 and the measuring device 902 and the range of the transmission of the

registration message between the measuring device 902 and the receiving device 904.

[00135] FIG. 10 illustrates an embodiment wherein more than one measuring

device may be registered by a receiving device.

[00136] As can be seen in FIG. 10, there may be two measuring devices 1002 and

1003, and a receiving device 1004 may be carried to a location such that when the
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WO 2011/ 062558PCT/ SG2010/ 000436 20. The nethod as O ained in any one of
clains 16-19, wherein the range of the transm ssion of the request nessage
bet ween tWwe 2oa0®23s8Nng devi ce and the at | east one neasuPCm$Gdenmioo®36s up to
about 20 cm 21. The method as clainmed in claim1 or 16, further
conpri si ng: transmtting, by the at | east one neasuring device, the
regi strati on nessage through a short range transmtter or a | ong range
transmtter. 22. The nethod as clained in claim2l1l, wherein the short
range tr ae=ining devices 1604 watsite guequeyt mesyapel bathtthansasuring rdeaine 1002andong
range transmtter is a radio frequency transmtter. 23. The nethod as
cl ai med ithe mkaufing Hedite 2003 4reable@s rez6ivp theStef@kst message. In this scenario, both

measuring devices 1002 and 1003 may each transmit a registration message in response

to the reception of the request rrieisage wherein each registration message includes the

respective measuring device identification number and the receiving device identification

number of the receiving device 1004. The receiving dévice 1004 may be able to receive

the registration messages from both the measuring device 1002 and the measuring device

1003. Thereafter, the receiving device 1004 may register both measuring devices 1002

and 1003 as pairing devices of the receiving device 1004. After the registration, the

receiving device 1004 may also:bc configured to display the respective physiological

- parameters in daté messages transmitted by the measuring devices 1002 and 1003. The

receiving device 1004 may also be configured to display the corresponding measuring

device identification number beside each physiological parameter.

[00137] FIG. 11 (a) illustrates a scenario wherein a receiving device 1104 is

brought into the vicinity of a measuring device 1102 for registration purposes. The

registration range may be referred to as a distance between the measuring device 1102

and the receiving device 1104 such that the measuring device 1102 is able to receive a

request meésage from the receiving device 1104 and the receiving device 1104 is able to

receive a registration message from the measuring device 1102.

[00138] In one exemplary embodiment, the registration range for the measuring

device 1102 and the receiving device 1104 may be, for example, about 20 cm. It is

understood that the registration range of about 20 cm is given only for illustration

purposes. The registration range may depend on the actual requirements of the
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receiving, by the receiving device, the registration nessage through a
short range receiver if the at |east one neasuring device is configured to
transmt wbeorigessr ati on nessage t hrough a short rangePCT&G2omood@B3¢ or
receiving, by the receiving device, the registration nessage through a | ong
range receiver if the at |east one neasuring device is configured to
transmt the registration nessage through a long range transmtter. 24.
The nethod as clainmed in claim?23, wherein the short range receiver is a

| ow f r equieiptamensgioatof thersysteinv Eor exachpld)én the scenado géherectheric\aet a pRiraity afli o
frequency receiver. WD 2011/ 062558PCT/ SG2010/ 000436 25. The nethod as

clai med iMeR0dn®86victs if babdth add it44 desired that tHORERUALNE doad@8e 8 ohéat
transm ssion of the registration nessage between the at | east one neasuring

devi ce ar}HZj B dEieq tivdt Mk ARYE £ rbfisttRioh Gs SRAUhat3bheahé fedidtfatioh i Basg one
measuring device is configured to transmt the registration nessage through

AN R S LT ey Rk
with othervmeasuring devices. The actual registration range may also depend on the size
of the room and distance among tﬁe measuring devices. In another scenario whére it is
desired that the receiving device registers all the measuring devices in one room but not
any of the measuring devices in another room, it may be desired that the registration
range is sufficiently long so that upon the transmission of a request message, all the
measuring devices in the room are registered while the measuring devices in the other

" room afe not regisfered. |

[00139] In an exemplary embodiment, the receiving dévice 1104 may use the short
range transmitter, e.g. an LF magnetic transmitter, t.o transmit a requést message to the
measuﬁng device 1102, and the measuring device 1102 may use a long range receiver,
e.g. an RF receiver, to receive the request message.

[00140] Alternatively, the receiving device 1104 may use a long range transmitter,
e.g. an RF transrpitter, to transmit the request message, and the measuring device 1102
may used a sh;)rt range receiver, e.g. an LF magnetic receiver, to receive the request
message.

[00141] Alternatively, the receiving device 1104 may use a short range transmitter,
e.g. an LF mégnetic transmitter, to transmit the request message, and the measuring

device 1102 may use a short range receiver, e.g. an LF magnetic receiver, to receive the

request message.

60



wherein the range of the transm ssion of the registration nessage between
the at | east one neasuring device and the receiving device is at | east
about 5 rwoOepsl/i6kssBhe at | east one neasuring device i s eomSGzu®A4B36
transmt the registration nessage through a long range transmtter and the
receiving device is configured to receive the registration nessage through
a long range receiver. 26. The nmethod as clainmed in any one of clains 1-25,
further conprising transmtting, by the at | east one measuring

devi ce, doeH2jlat a Mmessagemplary tinbodimgnts theab¢aswringdyagd 102 chagasda slatia
nmessage as one single nessage, through a long range transmtter. 27. The
et hod asasdeatdighitten, €5.2d0TLE GnaghétRy @insmithe, 1o0tighsie rédiarisioh iniedsages a
radio frequency transmtter. 28. The nethod as clainmed in claim?26 or 27,

further GQaMKé $4c@Bing device 1T0ACEAY uJa 18V thGe TEERIeY, &gl HPRFGBeeifRCHH dat a
message or single message through a |ong range receiver. WO

2011/ 06258 he Rt APRER6ee.

[00143] | Alternatively, the measuring device 1102 may use a long range transmitter,
e.g. an RF transmitter, to transmit the registration message, and the receiving deviée 1104
may use a short range receiver, e.g. an LF magnetic receiver, to receive the registration
message.
[00144] Alternatively, the measuring device 1102 may use a short range
Uamﬁﬁﬁer, e.g. an LF magnetic tgra:nsmitter, to transmit the registration message, and the
" receiving device 1104 may use a; short range receiver, ¢.g. an LF magﬁetié receiver, to
receive the registration message. |
[00145] FIG. 11(b) illustrates that after the r?ceiving device 1104 registers the
measuﬁng device 1102, the receiving device may be taken to a location farther away
from the measuring device 1102. The range of the transmiss_ion of data messages between
the measuring device 1102 and the receiving device 1104 may be at least about 5 meters,
for example. As mentioned earlier, this distance is just given for illustration purposes and
the actual distaﬁce may depend on the actual requirements of the system.
[00146] In one embodiment, the receiving device 1104 is at first not connected to a
physiological parameter monitoring device, as shown in FIG. 11(a), but is later connected
to the physioldgical parameter monitoring device, as shown in FIG. 11 (b). For example,
a healthcare personnel may first bring the receiving device 1104 to within 20 cm of the

measuring device 1102 and initiate the receiving device 1104 to send a request message
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29. The nethod as clainmed in claim28, wherein the long range receiver is a
radi o frequency receiver. 30. The nethod as clainmed in any one of clains
26- 29, whwoebn/iskessr ange of the transm ssion of each daraTrsesewm@eosds si ngl e
nmessage between the at | east one neasuring device and the receiving device
sl at |east about 5 neters. 31. The nmethod as clainmed in claim1l, wherein
t he physi ol ogi cal paraneter neasured by the at | east one neasuring device
is body tenperature. 32. The method as clained in claim11, further

conpri si r{gs shown in FIG. 11 (a)]. The measuring device 1102 receives the request message and

sends out a registration message. The receiving device 1104 then registers the measuring
device 1102. The healthcare pérsonnel may then bring the receiving device 1104 to
another place that is farther away froni the measuring device 1102. The healthcare
personnel 'may then connect an 6utput (not shown) of the receiving device 1104 to an
input of a physiological parameter measuring device (not shown).

[00147] In one example, a receiving device A may have registered a measuring
device B as a pairing device of the receiving device A. When a receiving device A does
not need to receive any further m:essage from a measuring device B, the receiving device
A may send a fermination mes%age and deregister the measuring device B from the
receiving device. ‘The transmission of the termination .message may, 'for example, be
initiated by a healthcare personnel by pressing a button on the receiving device A. The
measuring device B may stop to transmit data messagés upon reception of the termination
message. In another scenario, the receiving device A may be configured to send out a
termination message upon being powered off. The measuring device B may then stop to
transmit further messages upon receiving the termination message.

[00148] Various embodiments as described herein may enable the monitoring of a
physiologiéal pérarneter transmitted by a sub-group of measuring devices among a group
of measuring devices. Further, various embodiments further enable conversion of a
tethered multi-parameter patient monitor into a wireless continuous patient physiological
parameter (e.g.- body temperature) monitoring system. In one embodiment, a measuring

device may be mounted on a patient’s body for measurement and transmission of the
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di spl ayi ng, by the receiving device, the physiological paraneter in the
data nessage if the at | east one neasuring device has been registered by
t he receiwongliderisse. 33. The nethod as clained in cl aPocr8s20mivessd6 n t he
recei ving device further displays the neasuring device identification
nunber together with the physiol ogical paraneter in the data nessage. 34.
The nmethod as clainmed in any one of clains 1-33, further conprising:
coupling an output of the receiving device to an input of a physi ol ogi cal
par anet erphysioldgaal pgracheter.cA.receiVing dévicd GRyIBPGE] IGA0dveOh431fysiological

parameter wirelessly and continuously.
[00149] Embodiments alsd provide a method for a receiving device to register a
measuring device, or equivalently, for bain'ng a measuring device with a receiving
device. For registration, the range of transmission of a request message between the
receiving device and the measuring device, or the range of the transmissibn of a
registration message between the measuring device and the receiving device, or both, is
shorter than the range of transmission of the data message between the measuring device
and the receiving device. The shorter range(s) for registration purposes (range for
transrvnisfsion ofi; the request me%sSage and/or the range for the transmission of the
' registrétion messége) compared to .data transmission may prevent cross-talk from other
measuring devices in the vicinity. The measuring device, upon receiving this request,
may transmit a registration message including its -own identiﬁcatioﬁ number, i.e. the
measuﬁng device identification number and the receiving device identification number.
The registration message may be transmitted with a data message as a single message
wherein the data message includes the physiological parameter, e.g. body temperature, of
the subject on which the measuring device is mounted. The receiving device may then
associate itself with this measuring device identification number and ignore data
transmitted by other measuring devices. The range of the transmission of the request
message between the receiving device and the measuring device and/or the range of the
transmission of the registration message between the measuring device and the receiving

device may be up to about 20 cm. The range of the transmission of the data message
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35. The nethod as clained in claim34, further conprising:

out putting, through the output of the receiving device, one or nore

el ectri cavoaniweessani cal paranmeters which correspond t opCisGpiwsI@Begi cal
paranmeter received by the receiving device fromthe at | east one neasuring
device, to the input of the physiol ogical paraneter nonitoring device. 36.
The nmethod as clainmed in claim35, further conprising: recei vi ng,

t hrough the input of the physiological paraneter nonitoring device, the one
or nore dieteteni thalmeasurmgodesite @ad thrarcaereing rdsvigy mayebepitylsaso hbgit Saetpmr anet er
nonitoring device, and determ ning, by the physiol ogical paraneter,
moni t or i nphisieMiy @Bow forf wikdl€xe coftind i OmogitatAlg df denagerpitere affer pairingisrdeagonds to
the one or nore electrical or nechanical paranmeters. 37. The nethod as

cl ai med om0 M 36pheléthdtess Q8 iRk also allows &b Bt ed-ieHanddéadihe of

physi ol ogi cal paraneter nonitoring device, the further physi ol ogical

paranet erg physiological parameter. The reéeiving device may be brought into proximity to a
desired méasuring device. A button may be pressed to request a physiological parameter
from the measuring device using the short range signaling method. The measuring device
may then transmit a registration message including the measuring device identification
number and the receiving device identification number, tdgether with a data message
which includes the physiologic:alj parameter, e.g. body temperature, of the subject
measﬁred by thej measuring devic%e,;as one single message using the long range signaling

" method. In this Way, the receiving device is able to receive spot spét or on-demand

reading of the physiological parametér.
[00151] While the invention has been particularly shown and described with reference
to specific embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without deﬁarting from the spirit aqd
scope of the invention as defined by the appended claims. The scope of the invention is

thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.
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38. The nethod as clained in claim35, wherein the one or nore el ectrical
or nmechani cal paraneters include a resistive paraneter, an electrica
vol t age paioanateesssan el ectrical current paraneter, or RCPISE2610r080436
paraneter. WD 2011/ 062558PCT/ S&2010/ 000436 39. A nethod for nonitoring a
physi ol ogi cal paraneter of a subject by a nonitoring systemconprising a
recei ving device and a plurality of neasuring devices each neasuring a
physi ol ogi cal paraneter of a respective subject, the nethod conprising:
regi stering, by the receiVing devi c&laigts | east one neasuri ng device of the
plurality of neasuring devices by neans of a measuring device registration
i dentification nunber of the at | east one neasuring device, if a
regi st r at\Wha# ihelaigeedds:i ncl udi ng the measuring device registration
identification nunber of the at |east one neasuring device fromthe at

| east one measuring device has been received by the receiving device;
1. A method for monitoring a physiological parameter of a subject by a monitoring

- system comprising a receiving device and a plurality of measuring devices each
measuring a physiological parameter of a respective subject, the method
comprising:
transmitting, by a receiving device, a request message which includes a receiving

device identification number of the _feceiving device;

i _ receiving, by the receivi?ng' device, a registration message from at least one

. measuring deviée‘ of the plurality of measuring deyices, the regisfration message
including a measuring device identification number of the at least one measuring device;
registering, by the receiving device, the at least one measuring device by means of
the measuring device identification number if the registration message from the at least
one measuring device includes the receiving device identification number of the
receiving device;
receiving, by the receiving device, one or more data messages from the at least
one measuring 'de.vice, each data message including the measuring device identification
number of, and a physiological parameter from, the at least one measuring device; and
processing the physiological parameter in each data message, by the receiving
device, if the at least one measuring device has been registered by the receiving device;
wherein the range of the transmission of the requeét message between the
receiving d¢vice and the at least one measuring device is shorter than the range of the

transmission of each data message between the at least one measuring device and the
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receiving, by the receiving device, one or nore data nessages fromthe at

| east neasuring device, each data nessage including a neasuring device data
t ransm sswonoildeeissf i cati on nunber of, and a physi ol ogi ealr/Sgasmeetdas - f r om
the at | east one neasuring devi ce; processi ng the physi ol ogi ca
paranmeter in each data nessage, by the receiving device, if the at |east
one neasuring device has been regi stered by the receiving device;

wherein the range of the transm ssion of the registration nmessage between
the at | qa&divifgaletieas uhd/og tikevinge ¢Mthet gnshid®iny b ghel@vgisteation Mmbsager t han
the range of the transm ssion of each data nessage between the at | east one

nMeasur i NGhelFdhGRe 8 Ralthbhe BERITAIGevilRVirdethe rdQivify TBALS A dHofteSHhah e
conprising a receiving device and a plurality of neasuring devices each

measuri ng. e@?ﬁﬁé t?inggﬁs%ﬁ)ln o??ﬁﬁrﬁeﬁa?ﬁes@; ea)elﬁgéeﬁq;ﬁé Lt"l@as?UPé f€dsuring devi e wher ein
g aevice Is con tO%

the receivi I gure 0 transmt a request nessage I ch

i ncl udes adﬁ§ceian device identification nunber of the receiving device;
. erecelvin dexace. ; . . )

wher ei n the VLV g device is further configured to receive a

regi stration message fromat |east one neasuring device of the plurality of

measuring devices, the registration nessage including a neasuring device

identification nunber of the at |east one_ neasuring device; .
2. The method as claimed in claim 1, wherein the request message is fransmitted by

the receiving device upon an activation of the receiving device.

3. The method as claimed in claim 1 or 2, wherein the at least one measuring
device is configured to generate-and transmit the registration message continuously or

~ periodically.

4. "The method as claimed in claim 1 or 2, wherein the at least one measuring
device is configured to generate and transmit the registration message only if the at least

one measuring device has received the request message.

5. The method as claimed in any one of claims 1 to 3, wherein the at least one
measuring device is configured to transmit data messages periodically or continuously,
each data message including the measuring device identification number of, and a

physiological parameter from, the at least one measuring device.

6. The method as claimed in claim 1 or 2 or 4, wherein the at least one measuring

device is configured to transmit data messages periodically or continuously only if the at
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wherein the receiving device is further configured to register the at | east
one neasuring device by neans of the nmeasuring device identification nunber
i f the regoabrawessa nessage fromthe at | east one nmeasuPcmgGdenwioo®3s ncl udes
the receiving device identification nunber of the receiving device;

wherein the receiving device is further configured to receive one or nore
data nessages fromthe at | east one neasuring device, each data nessage

i ncl udi ng the neasuring device identification nunber of, and a

physi ol ogessabndmeanthg devicOnas redetvedithd Raadst MdcsapEasherdin GachedatLMessaged
wherein the receiving device is further configured to process the

physi ol 0ghQadesRAé #BERIng! dbvRRGHeHHCAITERSAR? of! hnd RPhdioloBRAL pRRRetBRASUT | NG
devi ce has been regi stered by the receiving device; wherein the
range of d‘nﬁ e NS S Iggasgﬁnn%@&icreequest nmessage between the receiving

devi ce and t’he at least one neasuring device is shorter than the range of
the transm ssion of each data nessage between the at | east one neasuring
devi ce and the receiving device, and/or the range of the transm ssion of

the regisjrati nessage between t.he at, |.egst one.neasuring device and the
recei vin 'devigge' © ’ngﬁﬁﬁﬂTﬁﬁlW&% T CORRP&nsni ssi on of each data
nessage between the at | east one neasuring. device and. the receiving device.
WO 2011/ 062558 Bensraiingy 1y Sisoatzbrastgque measusipg: devices the APHElption WERMRSR 40,
wherein the receiving device is configured to transmt the request nessage
upon an doelidipg ithenmedsuring dewiee identificatieningmber and, if the request message from

the receiving device is received l%y:the at least one measuring device, also the receiving
devicé.ic'lentiﬁcaAtion number;
transmitting, by the at least one measuring device, the registratiqn message; and
transmittiﬁg, by the at least one measuring -device, the one or more data

messages.

8. The method as claimed in any one of claims 1-7, wherein the registration

message and each data message are transmitted as one single message.

9. The method as claimed in claim 1, wherein the request message further includes
instructions on how frequently the physiological parameter is measured by the at least
one measuring device, and/or how frequently the physiological parameter is transmitted

by the at least one measuring device.
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42. The systemas clained in claim40 or 41, wherein the at |east one
nmeasuring device is configured to generate and transmt the registration
message owobhnueesssy or periodically. 43. The system agcelsaghomohodde cl ai m
40 or 41, wherein the at | east one neasuring device is configured to
generate and transmt the registration nessage only if the at |east one
nmeasuri ng device has received the request nessage. 44. The system as
clainmed in any one of clainms 40-42, wherein the at | east one

measur i ngrodevi Crheinsetlictdsi ciimed ir dlaitn BReterdin Al itasieing dlgGisesfithOpliueadity y or
continuously, each data nessage including the neasuring device

identifi st hRAsupMPDENVIQE, RN desPediiiieSiepishaiciAlmeAd@NBE RacH IOMaidikle R | east
one neasuring device. 45. The systemas clained in claim40 or 41 or 43,

wher ei n txjagei\%l h@\ﬁ?&{ idOR ARG MBS, ﬁ;QYég?s?eré(??}?ﬁﬁfré&M ddvicel ransmt dat a
messages periodically or continuously only 1" the at ['east one neasuring
devi ce has received the request nessage, each data nessage including the
measuri ng device identification nunber of, and a physiol ogi cal paraneter
from the at 3st _one ne?sur'ng devj ce. WD 2011/ 062558PCT/ SG2010/ 000436

|
46. The sylstem nqthed as flameq inglauly o 41

wherein the monitoring system comprises a plurality of receiving deviceé, and

wherein registration of the at least one measuring device, being already
registered by a first receiving dév?ice of the plurality of receiving devices, by another
receiviﬁg device- of the plurality df feceiving devices terminates registration of the at least

one measuring device by said first receiving device.

12. The method as claimed in claim 1,
wherein the monitoring system comprises a i)lurality of receiving devices, and
wherein registration of the at least one measﬁring device, being already
registered by a first receiving device- of the plurality of receiving devices, by apother
receiving device of the plurality of receiving device does not affect the at least one

measuring device registration by said first receiving device.

13. The method as claimed in claim 6, further comprising:

if the at least one measuring device has been registered by the receiving device,
transmitting, bsl the receiving device, a termination message which includes instructions
to the at least one measuring device to stop transmitting data messages; and

deregistering, by the receiving device, the at least one measuring device.
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wherein the at | east one neasuring device is configured to generate the
regi stration nmessage including the nmeasuring device identification nunber
and, if twewagues8 nmessage fromthe receiving device i eCTSGeIM®dIDy t he at
| east one neasuring device, also the receiving device identification

nunber ; wherein the at | east one neasuring device is configured to
transmt the registration nessage and the one or nore data nessages. 47.
The system as clainmed in any one of clains 40-46, wherein the registration
nmessage and each data nessage are transmtted as one single nessage. 48.
The system as clainmed in claim40, wherein the request nessage further

i ncl udes jignst r ghb inRiiBodOR dIiel iR RNt B YwhéBinRhY $dcelvatth dcvicePcamBiugdd | S
nmeasured by the at | east one neasuring device, and/or how frequently the
physi ol ogj S j | east one neasuring

devi ce. qgg-_aﬁsT g&g%@rﬁugg I%%S%{gﬁeﬂhééﬁg%%?&ré}%éﬁMer ein all neasuring
devices of the plurality of measuring devices, the respective registration
nmessage of each containing the receiving device identification nunber, are
regi ster by e recej ving. device.. 0. The syst as. claimed in.claim 40,
Conpri o1 g o pitd ansiiss t ltared i maBlr LE SvigtEh RS, 3Gt BrP a0 esH g e o
| east one npasuriqg devi ce, being already registered by a first receiving
devi ce ofdeyise i ropfigured, topstop drapsmitting e datimessages, sk FFEISURERR PIFFS38SSdevi ce

of
upon receiving the termination message.

16. 'The method as claimed in claim 1, further comprising:
transmitting, by the receiving device, the request message through a short range

transmitter.

17. The method as claimed in claim 16, wherein the short range transmitter is a low

frequency magnetic transmitter.
18. The method as claimed in claim 16 or 17, further comprising:
receiving, by the at least one measuring device, the request message from the

receiving device through a short range receiver.

19. The method as claimed in claim 18, wherein the short range receiver is a low

frequency magnetic receiver.
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the plurality of receiving devices termnates registration of the at |east
one neasuring device by said first receiving device. 51. The system as

cl ai med iwocbhaiosess®, conprising a plurality of receivi ngcisGzewdpossber ei n
registration of the at | east one measuring device, being already registered
by a first receiving device of the plurality of receiving devices, by

anot her receiving device of the plurality of receiving devices does not
affect the at | east one neasuring device registration by said first

recei vi n@odevi Ghe mé&Rod dhelamyslt mnanysonel @i claichsi 16- 19, avhereib thevkemgeiofi thd t he at
| east one neasuring device has been registered by the receiving device, the

recei Vi NGral6Missien iof thed Riqligit misdsdge Hetviddinthé réteivaigidiadd &l MRSt agst bic| udi ng
instructions to the ‘at | east one nmeasuring device to stop transmtting data

nmessages Jidulifdedidedd i MBacANSs, and to deregister the at |east one
measuring device. 53. The systemas clainmed in claimb52, wherein the

receiving device is configured to transmt the term nati on nessage upon
bei ng powered off.

21. The method as claimed in claim 1 or 16, further comprising:
transmitting, by the at least one measuring device, the registration message

through a short range transmitter or-a long range transmitter.

22. The method as claimed in claim 21, wherein the short range transmitter is a low
frequency magnetic transmitter and the long range transmitter is a radio frequency

~ transmitter.

23. The method as claimed in claim 21 or 22, Mer comprising:

receiving, by the receiving device, the registration message through a short
range receiver if the at least one measuring device is configured to transmit the
registration message through a short range transmitter; or

receiving, by the receiving device, the registration message through a long range
receiver if‘ the ‘at least one measuring device is configured to transmit the registration

message through a long range transmitter.

24. The method as claimed in claim 23, wherein the short range receiver is a low

frequency magnetic receiver and the long range receiver is a radio frequency receiver.
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54. The systemas clained in claim52 or 53, wherein the at |east one
measuring device is configured to stop transmtting the data nessages and
regi stratwononmasssges upon receiving the term nati on negeage2010X00d436
2011/ 062558PCT/ SG2010/ 000436 55. The system as clainmed in clai m40,
wherein the receiving device is configured to transmt the request nessage
through a short range transmtter. 56. The systemas clained in claimb55,
wherein the short range transm-tter is a | ow
25. The method as claimed in any one of claims 21-24,
wherein the range of the transmission of the registration message between the at
least one measuring device and the receiving device is up to about 20 cm if the at least
one measuring device is configured to transmit the registration message through a short
range transmitter and the receiving device is configured to receive the registration
message through a short range receiver; and
'whereiri the range of theﬁtr:ansm'ission of the registration message between the at
least one measuring device and fhe receiving device is at least about 5 meters if the at
least one measuring device is configured to transmit the registration message through a

long range transmitter and the receiving device is configured to receive the registration

message through a long range receiver.

26. The method as claimed in any one of claims 1-25, further comprising
transmitting, by the at least one measuring device, each data message, or the
registration message and each data message as one single message, through a long range

transmitter.

217. The method as claimed in claim 26, wherein the long range transmitter is a radio

frequency transmitter.
28. The method as claimed in claim 26 or 27, further comprising:

receiving, by the receiving device, each data message or single message through

a long range receiver.
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frequency magnetic transmtter. 57. The systemas clained in claimb55 or
56, wherein the at | east one neasuring device is configured to receive the
request meexdp@eITBough a short range receiver. 58. ThecIpseemmoastdel ai med
in claim57, wherein the short range receiver is a |ow frequency magnetic
receiver. 59. The systemas clained in any one of clains 55-58, wherein
the range of the transm ssion of the request nmessage between the receiving
device and the at |east one neasuring device is up to about 20 cm

29. The method as claimed in claim 28, wherein the long range receiver is a radio
frequency receiver.
30. The method as claimed in any one of claims 26-29, wherein the range of the

transmission of each data message or single message between the at least one measuring

device and the receiving device is at least about 5 meters.

31. The method as claimed in claim 1, wherein the physiological parameter

measured by the at least one measuring device is body temperature.

32. The method as claimed in claim 1, further comprising:
displaying, by the receiving device, the physiological parameter in the data

message if the at least one measuring device has been registered by the receiving device.

33. The method as claimed in claim 32, wherein the receiving device further
displays the measuring device identification number together with the physiological

parameter in the data message.
34. The method as claimed in any one of claims 1-33, further comprising:

coupling an output of the receiving device to an input of a physiological

parameter monitoring device.
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60. The systemas clainmed in claim40 or 55, wherein the at |east one
nmeasuring device is configured to transmt the registration nessage through
a short rwogeitigeasssnmitter or a long range transmtter. pPET/ISGE®/080436 €M as
clainmed in claim60, wherein the short range transmitter is a | ow frequency
magnetic transmtter and the long range transmtter is a radio frequency
transmtter. WD 2011/ 062558PCT/ SG2010/ 000436 62. The systemas clainmed in
claim60 or 61, _

35. The method as claimed in claim 34, further comprising:

outputting, through the output of the receiving device, one or more electrical or
mechanical parameters which correspond to the physiological parameter received by the
receiving device from the at least one measuring device, to the input of the physiological

parameter monitoring device.

36. . The method as claimed 1n c?laim'35, further comprising:

receiviﬁg, through the inpﬁt of the physiological parameter monitoring device,
the one or more electrical or me@:hanical parameters by the physiological parameter
monitoring device, and

determinihg, by the physiological parameter. monitoring device, a further
physiological parameter which corresponds to the one or more electrical or mechanical

parameters.

37. The method as claimed in claim 36, further comprising:
displaying, by the physiological parameter monitoring device, the further

physiological parameter.
38. The method as claimed in claim 35, wherein the one or more electrical or

mechanical parameters include a resistive parameter, an electrical voltage parameter, an

electrical current parameter, or a pressure parameter.
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wherein the receiving device is configured to receive the registration
nmessage through a short range receiver if the at |east one neasuring device
i s confi guoedittw2dssansnit the registration nessage throwghsa26iomoé43s ange
transmtter; and wherein the receiving device is configured to
receive the registration nessage through a long range receiver if the at

| east one measuring device is configured to transmt the registration
nmessage through a long range transmitter. 63. The systemas clainmed in

cl ai m 62,390her ai methbé farhadiitoriag g phiyeelogi¢alrpardinder s SubRALIBNE yhoAREKE | C
receiver and the long range receiver is a radio frequency receiver. 64.

The syst efi@s cbdp Ian r¥eirN Qedite Gnadl A5p1&ALES of measuring \HRGIc& Radihe range
of the transm ssion of the registration nmessage between ﬁ%e at | east one

measuri ng:nga%\gt'gfﬁ?ili ﬁ%gigy\%?caﬁ Sﬁ'gﬁlgf.ep?{ éjl%glg fivd &b?bghttl(ﬂ: lﬁptﬂﬁttl c %ﬁﬁﬁ .f the at

| east one ne ce 1s configured to t smt the registration

nmessage through a short,r e transmtter_and . the r i ving devi IS
Conf i gur ed o rrEEEROnE. iy, e Foce Y deviec ot Teaet gt Bieigtintle Herlie"bE the.
receiver; ein the raqge of the .transm ssion,of

an . Wwher g .4 he
registr amlwﬁﬂwsfg&@al%%@ﬁs b Eeats (aurasBRE AR PGSR CE SRR e
receiving device is at |least about 5 neters if_ the at. | east Qne neasuring
devi ce | WS Phifcedt leasttangapasiring deyigyi if o ieeistatioRe g agee ipfleding the | ong
range transmtter and the receiving device is configured to receive the
regi st r attheasuninssdeyife regipatign identifiagfionamgeber of Bie\as least one measuring device
from the at least one measuring device has been received by the receiving device;
receiving, by the receiving device, one or more data messages from the at least
measuring device, each data message including a measuring device data transmission
'~ identification number of, and a physiological parameter-from, the at least one measuring
device;
processing the physiological parameter in each data message, by the receiving
device, if the at least one measuring device has been registered by the receiving device;
wherein the range of the transmission of the registration message between the at
least one measuring device and the receiving device is shorter than the range of the

transmission of each data message between the at least one measuring device and the

receiving device.

40. A monitoring system comprising a receiving device and a plurality of measuring
devices each measuring a physiological parameter of a respective subject,
wherein the receiving device is configured to transmit a request message which

includes a receiving device identification number of the receiving device;
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WO 2011/ 062558PCT/ SG2010/ 000436 65. The system as clained in any one of
clains 40-64, wherein the at |east one neasuring device is configured to
transm t wecehiidatsmsnessage, or the regi strati on nessagepramgGeawhoaas a
nmessage as one single nessage, through a long range transmtter. 66. The
systemas clained in claim®65, wherein the long range transmtter is a
radio frequency transmtter. 67. The systemas clainmed in claim®65 or 66,
wherein the receiving device is configured to receive each data nessage or
si ngl e messagevheteioubd receiving deeaiogds rfafthéry esnfigured to receive a registration

message from at least one measuring device of the plurality of measuring devices, the
registration message including a measuring device identification number of the at least
one measuring device;

Wﬁerein the receiving device is further configured to register the at least one
measuripg devi{:e by means of the measuring device identification numbef if the
regisﬁafion meséage from the at lé#St one measuring device includes the receiving device
identification number of the receiving device;

wherein the receiving device is further configured to receive one or more data
messages from the at least one measuring device, each data message including the

* measuring device‘ identification number of, and a physiological parameter from, the at
least one measuring device; and

wherein the receiving device is further conf;lgured to process‘the physiological
parameter in each data message, if the at least one measuring device has been registered
by the receiving device;

wherein the range of the transmission of the request message between the
receiving device and the at least one measuring device is shorter than the range of the
fransmission of each data message between the at least one measuring device and the
receiving device, and/or the range of the transmission of the registration message
between the at least one measuring device and the receiving device is shorter than the
range of the traﬁsmission of each data message between the at least one measuring device

and the receiving device.
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68. The systemas clainmed in claim67, wherein the |long range receiver is a
radi o frequency receiver. 69. The systemas clainmed in any one of clains
65- 68, wwoebn/iskessr ange of the transm ssion of each daraTrsesewm@eosds si ngl e
nmessage between the at | east one neasuring device and the receiving device
Is at | east about 5 neters. 70. The systemas clained in claim40, wherein
t he physi ol ogi cal paraneter neasured by the at | east one neasuring device

i s body tenperature. '

41. The system as claimed in claim 40, wherein the receiving device is configured to

transmit the request message upon an activation of the receiving device.

42, The system as claimed in claim 40 or 41, wherein the at least one measuring
device is configured to generate and transmit the registration message continuously or

periodically.

43. The system as claimed in claim 40 or 41, wherein the at least one measuring
device is configured to generate and transmit the registration message only if the at least

one measuring device has received the request message.

44. The system as claimed in any one of claims 40-42,

wherein the at least one measuring device is configured | to transmit data
messages periodically or continuously, each data message including the measuring device
identification number of, and a physio_logical parameter from, the at least one measuring

device.

45. The ssfstem as claimed in claim 40 or 41 or 43, wherein the at least one
measuring device is conﬁéured to transmit data messages periodically or continuously
only if the at least one measuring device has received the request message, each data
message including the measuring device identification number of, and a physiological

parameter from, the at least one measuring device.
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WO 2011/ 062558PCT/ SG2010/ 000436 71. The systemas C ained in claimA40,
wherein the receiving device is further configured to display the

physi ol ogvoabiipmesset er in the data nessage if the at | eagiSGane/oneasuri ng
devi ce has been registered by the receiving device. 72. The system as
claimed in claim71, wherein the receiving device is further configured to
di splay the neasuring device identification nunber together with the
physi ol ogi cal paraneter. in the data nessage. 73. The systemas clained in
any one of6.cl aiThe s4flend2s chimddnarclaim@prording: a physi ol ogi cal paraneter
nonitoring device configured to be coupled to an output of the receiving

device. 74. Thehepeift @8 aASleadtabide thdaburfilga déwide3 is WoRfigurdd to generatd e
receiving device is configured to output, through the output of the

recei Vi Ngeg@ihifR meR8eL incliy MkShldhGP dVicdRiiaftfish RaRFBhE' F Hbi ch
correspond to the physi ol ogi cal paraneter received by the receiving device
fromthe url.ng. . deviee, . to. t ' t . Of ' gi cal
par anet or et fisksoRl T AR F YIRS o BB DT a0fady Vhehia i
wherein

device, also the receiving device identiﬁcation number;
wherein the at least one measuring device is configured to transmit the

registration message and the one or more data messages.

47. The system as claimed in any one of claims 40-46, wherein the registration

message and each data message are transmitted as one single message.

48. The system as claimed in claim 40, wherein the request message further includes
instructions on how frequently the physiological parameter is measured by the at least
one measuring device, and/or how frequently the physiological parameter is transmitted

by the at least one measuring device.

49. The system as claimed in claim 40, wherein all measuring devices of the
plurality of measuring devices, the respective registration message of each containing the

receiving device identification number, are registered by the receiving device.
50. The system as claimed in claim 40, comprising a plurality of receiving devices,

wherein registration of the at least one measuring device, being already registered by a

first receiving device of the plurality of receiving devices, by another receiving device of
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t he physiol ogi cal paraneter nonitoring device is configured to recei
t hrough the input of the physiol ogical paranmeter nonitoring device,

or

nore eveabriiwadssor mechani cal paranmeters, and to det @CwiSGeom@/0DIBE

physi ol ogi cal paraneter which corresponds to the one or nore electri
mechani cal parameters. WO 2011/ 062558PCT/ S&010/ 000436 76. The system as
claimed in claim75, wherein the physiol ogical paranmeter nonitoring
is configured to display the further physiological paraneter. 77. The
syst em ashe phiratizg of meceivangndévicesviammiaatas rdpistianon @f theo ateleedtanier mealirigy
mechani cal paraneters include a resistive paraneter, an electrical Voltage
par anmet erdeviz b¢ls4i@ firdtGedeivinyf dide. par ameter, or a pressure paraneter.

51. The system as claimed in claim 40, comprising a plurality of receiving devices,
wherein registraﬁon of the at lea_'st:one measuring device, being already registered by a
first receiving device of the plmaiity of receiving devices, by another receiving device of
the plurality of receiving devices-does not affect the at least one measuring device

registration by said first receiving device.

52. - The system as claimed in claim 45, wherein if the at least one measuring device
has been registered by the receiving device, the receiving device is configured to transmit
a termination message including' instructions to the at least one measuring device to stop
transmitting data messages and registration messages, and to deregister the at least one

measuring device.

53. The system as claimed in claim 52, wherein the receiving device is configured to

transmit the termination message upon being powered off.
54. The system as claimed in claim 52 or 53, wherein the at least one measuring

device is configured to stop transmitting the data messages and registration messages

upon receiving the termination message.
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55. The system as claimed in claim 40, wherein the receiving device is configured to

transmit the request message through a short range transmitter.

56. The system as claimed in claim 55, wherein the short range transmitter is a low

frequency magnetic transmitter.

57. The system as claimed in claim 55 or 56, wherein the at least one measuring

device is configured to receive the request message through a short range receiver.

58. The system as claimed in claim 57, wherein the short range receiver is a low

- frequency magnetic receiver.

59. The system as claimed in any one of claims 55-58, wherein the range of the
transmission of the request message between the receiving device and the at least one

measuring device is up to about 20 cm.

60. The system as claimed in claim 40 or 55, wherein the at least one measuring
device is configured to transmit the registration message through a short range transmitter

or a long range transmitter.
61. The system as claimed in claim 60, wherein the short range transmitter is a low

frequency magnetic transmitter and the long range transmitter is a radio frequency

transmitter. -
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62. The system as claimed in claim 60 or 61,
wherein the receiVing device is configured to receive the registration message
through a short_range receiver if the at- least one measuring device is configured to
transmit thé registration message ﬁhr:ough a short range transmitter; and
| wherein the receiving dévice is configured to receive the registration message
through a long range receiver if the at least one measuring device is configured to

transmit the registration message through a long range transmitter.

63. The system as claimed in claim 62, wherein the short range receiver is a low

frequency magnetic receiver and the long range receiver is a radio frequency receiver.

64. The system as claimed in any one of claims 60-63,

wherein the range of the transmission of the registration message between the at
least one measuring device and the receiving device is up to about 20 cm if the at least
one measuring device is configured to transmit the registration message through a short
range transmitter. and the receiving device is configured to receive the registration
message thfough a short range receiver; and

wherein the range of the transmission of the registration message between the at
least one measuring device and the receiving device is at least about 5 meters if the at
least one measﬁing device is configured to transmit the registration message through a
long range transmitter and the receiving device is configured to receive the registration

message through a long range receiver.
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65. The system as claimed in any one of claims 40-64, wherein the at least one
measuring device is conﬁghred to transmit each data message, or the registration message

and each data message as one single message, through a long range transmitter.

66.  The system as claimed in claim 65, wherein the long range transmitter is a radio

frequency transmitter.
67. The system as claimed in claim 65 or 66, wherein the receiving device is

configured to receive each data message or single message through a long range receiver.

68. The system as claimed in claim 67, wherein the long range receiver is a radio
frequency receiver.
69. The system as claimed in any one of claims 65-68, wherein the range of the

transmission of each data message or single message between the at least one measuring

device and the receiving device is at least about 5 meters.

70. The system as claimed in claim 40, wherein the physiological parameter

measured by the at least one measuring device is body temperature.
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71. The system as claimed in claim 40, wherein the receiving device is further
configured to display the physiological parameter in the data message if the at least one

measuring device has been registered by the receiving device.

72. -The system as claimed; m claim 71, wherein the receiving device is further
configured to display the measuring device identification number together with the

physiological parameter in the data message.

73. The system as claimed in any one of claims 40-72, further comprising:
a physiological parameter monitoring device configured to be coupled to an

output of the receiving device.

74. The system as claimed in claim 73, wherein

the receiving device is configured to output, through the output of the receiving
device, one or more electrical or mechanical parameters which correspond to the
physiological parameter received by the receiving device from the at least one measuring

device, to the input of the physiological parameter monitoring device.

75. The system as claimed in claim 74, wherein

the physiological parameter monitoring device is configured to receive, through
the input of th;a physiological parameter monitoring device, the one or more electrical or
mechanical parameters, and to determine a further physiological parameter which

corresponds to the one or more electrical or mechanical parameters.
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76. The system as claimed in claim 75, wherein the physiological parameter

monitoring device is configured to display the further physiological parameter.
77. The system as claimed in claim 74, wherein the one or more electrical or

mechanical parameters include a resistive parameter, an electrical voltage parameter, an

electrical current parameter, or a pressure parameter.
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