1 TAWPER PROOF TEMPERATURE MONI TORI NG DEVI CE Field of the Invention [0001]
The present invention generally relates to devices for nonitoring the
tenperatures of an object, and nore particularly to a tanper proof
tenperature nonitoring device that nonitors the tenperatures of an object
conti nuously. Background of the Invention [0002] The outbreak of the severe

acute respirator | i ious health
threats that the¥é%f§§%@0m¢%§ﬁﬁ%yéﬁt@3{éﬁ? @Eﬁi i npose to the
public globally. Due to | ack of effective cures for the SARS, neasuring the
body tenperatures has been proven to be critical in containing the spread
of the SARS because suspected Figdd of h¢dnzentianh an el evated tenperature
were quarantined once they were identified. Apparently, successful

contain requir continuous .tenperature, checks and stringent

quar ant i eéﬂof susﬁg%tpé%lsefl[r}éri“ﬁn&ﬁgl e.nei%&eﬂeé?t?s gﬁrtfegfﬁeﬁ OLyaPEsing the
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demand extensive resources. [0003] Tenperature nonitoring devices have
been pr od§\dedthplgpogiqrs dedpmperatypisial aniobiest condinuenshinpl e, US 6, 641, 544 to Liu
di scl oses a body tenperature nonitoring device that includes a processor
unit connected electrically to a tenperature detecting unit, a data
storage unit, a display unit Baghgroandadth®©Iinveayionnit. The device stores the
body tenperature information in the data storage unit and di splays such
information on the display unit. However, this device does not provide any
nmeans t olf8@%er mi ne Wisepuibicak 19d the seises atule eespirmisey ismgdramict (SAR PriopHIoBy

att ached;it.Q.t; [ ! on, sq that . there is no to
cnow vhet ar PRl nde R hRLT I EhE R cBatr O e Srac oPd

det ect i nignpese to the pbtivphbelly.[ DAO4] 148 of 8381 BGRrdsGoHme WARE 18dastMing the

di scl oses wrist-nmounted pul se rate and body tenperature nonitor that
conpr i seI%OdS’I SEWeTbERS hag eply P Ve & §e CofcHeasioniagng Hee spardel et BABE an

i ndivid : : i t.he re of an.individual,
moans. 1 or Sanpar el pERANIL M PoaPl RGBS SredlupBhob i T Uik

i ndi vi duakret gleptigebt Afpandntly, secedssfelaomtiiomege fafuddes RgnaMu@RBEGSBRYureadi o

signal if e%rge ]rg:gehs.iur _ed&;alﬁjl seinr a%léi}gnd 2, . bod%‘11 t er‘rﬁer ature i ndj cate any

ener gency S HEUFERIBE T APBRIN EovetEPecithip dnphialor Hapsyer currently available
temperature measurement devices may be used for temperature checks, but demand
extensive resources.
[0003] Temperature monitoring devices have been provided for different
applications. For example, US 6,641,544 to Liu discloses a body temperature monitoring
device that includes a processor unit connected electrically to a temperature detecting unit,
a data storage unit, a display unit, and a control key unit. The device stores the body
temperature information in the data storage unit and displays such information on the
display unit. However, this device does not provide any means to determine whether the
temperature detecting unit is properly attached to the skin of the targeted person, so that
there is no way to know whether the temperature information detected by the temperature
detecting unit is accurate,
[0004] US 4,819,860 to Hargrove et al. discloses a wrist-mounted pulse rate and
body temperature monitor that comprises clock means, sensing means for measuring the
pulse rate of an individual, means for measuring the body temperature of an individual,
means for comparing the current pulse rate and body temperature of the individual to preset

limits, and means for generating an emergency radio signal if the measured pulse rate and



fails to provide neans to determ ne whether the pul se rate and body
tenperature detected are accurate. [0005] US 2003/0069714 Al to Wgley et
al . discloses an anbul atory skin tenperature nonitoring systemthat
conprises a skin tenperature sensor ang an anbient tenperature sensor. It
al so discloses that a skin conductivity sensor may be included to provide
f eedback I, adi I.0g. r..th \ I r Ones ttached to a, patient.
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it is notfaisubtabvide eansmandetersiihuahehiasthe puMlirgd add hadp efmpiaafc d@smRer at ure
nonitori ng device is required. [0006] Therefore, there is an inperative
need to ﬁ. C‘é’_a{earrper proof tenperature nmonitoring device that can be used
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need by di sclosing a tanper proof tenperatiure nonitoring device Rat can
moni t or tdmepargnpematrie1sy sem dajt ectprisssot iy tamebraiord sens@usidyan Lhbiest
advantages of this inventio i1l be apparent with reference to the

det ai | ed%&’@%eé?'tf‘ﬁ TEROT é&ﬁ#ﬁrﬁsc’\(ﬁ%s% feat gonsiici oo Fusahmay e depdshipent i on
provi des pRyvi@Redbapk ARficaliBFRALALHIR sYRBWEObi Ny SehER S PhakNt] ly
nonitori Ir:;g of the body tenper ature.g?p(an 1i %é)?vi%lua . In %%Eg%ﬂgnﬂg%%’nt of
t he prestitdisalesedisygen doke notprpesnt prfowrh tarepperabuhea inbnidt eoitatde fhehas

conpri ses., a.. re.str i.th a capacitance sensor. for detecting the

capaci ta%&%@ﬁ%ﬁc@&éﬁ \?\n%ﬁ’vgﬁ pf%ozt%@%?tgles‘??%bor%_ YIB & BNt the device
from bei pgogjanper edther@fiffe, ah&@1S @h impRAULE nbdibdo HaE QARAEY peBR R8GISatiifel N t he
secure strap so that the sensor npdul e can be secured on?o t he i ndi vi dual ;

wher ei n P8ISERS devigp dtecannly usrdsinamarymsityatipyis tsuthas SAR®iovibreakandhist or i ng

ol cot i oabyE Rl Es Bt aRURFRER b et BT e B
nenory  ihat tanfonistr dhia@mipeandabat bBaTEmbieRdaddiohtih@usive (¥ NWaRAtks
transm tté]trag electri Q@I information fromthe menmory unit and a basé unit;

and a skPnthiSdhpeitiap il b spr@entiyEh refgsaragrtp thy detrdled eseripEaper at ure of t he

i ndi vidual and transmtting the signals of the skin tenperature to the
menory unit. [0008] In certain enbodi nents of the present invention, the

t anmper proof tenperature nonSuomngy daké Devensiynf urt her conpri ses one or
nore sensors including a skin conductivity sensor for ensuring the skin
tenperature sensor_js in proper contact with the 3 skin of the individual,;
an anbi elP% enper al i SresensBIVeRBYN PEREFS Mdampe Ri9RF demperatire monitoring

device for continuously monitoring of the body temperature of an individual. In one
embodiment of the present invention, the tamper proof temperature monitoring device
comprises a secure strap with a capacitance sensor for detecting the capacitance induced
within the secure strap so as to prevent the device from being tampered; and a sensor
module that integrally connects with the secure strap so that the sensor module can be
secured onto the individual; wherein the sensor module includes a memory unit for
receiving and storing electrical information; a data process unit for receiving and
processing electrical information, and transmitting processed information to the memory
unit for storage; a data transmitting unit for receiving and transmitting electrical
information from the memory unit and a base unit; and a skin temperature sensor for
measuring the skin temperature of the individual and transmitting the signals of the skin
temperature to the memory unit.

[0008) In certain embodiments of the present invention, the tamper proof
temperature monitoring device may further comprises one or more sensors including a skin

conductivity sensor for ensuring the skin temperature sensor is in proper contact with the



anbi ent tenperature to ensure that the nonitored individual is |ocated at a
correct anbient condition; an identification tag presence check unit for
ensuring the device being tanper- free; a pul se sensor for checking the

pul ses of the individual so as to ensume the device being tanmper-free; and
a secure strap conductivity sensor for neasuring the conductivity of the

secure stgap, t 8RNI fud: hgn qeh\fy' (}1% th%hElghure S gsrmf B rqegh%ﬁ%gllleﬁ%?%)gler aspect

of the present 1 nvention
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nonitorin deV|ce in_accordance with the present invention. The method
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i nvent i o{gll%?er\@ﬁélgt%r% Wg %C{éw E#ﬂ% P‘gz%lBPe‘ ef Icé: glélrf‘fB?CéS él?ffs) é‘ rEfﬁf‘fllrlect
t enper at alsechieadhagdn byniatt tewaa Loadlicdsd@e iRAFIHLAMS RBAkinG@RARLRY
adhesi on and contact on the body surface. [0011] One objective of the

present TSHYEAOY Gisurag that Bw%ﬂndémaﬂtaé%ém@w & pIppAl @cmtachgmaém den bhile i s
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now be
the pulse sensor so as to ensure the device being tamper-free, and/or measure the

conductivity of the secure strap by the secure strap conductivity sensor so as to ensure the
device being tamper-free.

[0010] The advantages of the present invention include that the miniaturized
multiple sensors ensure correct temperature readings by allowing unobtrusive, positive and
conformal adhesion and contact on the body surface,

[0011] One objective of the present invention is to provide a temperature
monitoring device that is secured onto an object during the period of temperature
monitoring so that it can reliably measure the temperatures of the object continuously.
[0012] The objectives and advantages of the invention will become apparent from
the following detailed description of preferred embodiments thercof in connection with the

accompanying drawings.



described with reference to the Figures, in which |like reference nunerals
denote like elenents. [0014] FIGIA is an isonetric view of the tanper
proof tenperature nonitoring device in accordance with one enbodi nent of
the present invention. [0015] FIG 1B i g an orthographic view of the tanper
proof tenperature nonitoring device as shown in FIGIA [0016] FIG 2 is an

ort hographi c sectional frong .vigw of .1he dded | ayers of the secure
strap of the tanper proof '?%Wﬁ%ﬁﬁ%cﬂwgmﬁboﬁi%g?t))ﬁirw&méévi ce in accordance with

one enbodi ment of the present invention. [0017] FIG 3 is an orthographic
secti onatooﬁglont Vi evfBfred RELDANSALs WBBHhR0f ih@epreé&q%ﬁ&en%ﬁ%ilf RgpesAature

moni toring device in accordance with one enbodi ment of the present

i nvent i odescribed syitlFrderenis tatheoFigvogy aphildch dipe vefewnot munersenisooteniidul e of
t he tarrpgft'en{%r{)sof tenperature nonitoring device in accordance with one
enbodi ment” of "t he present invention. [0019] FIG S5 is an orthographic back

view of f{does4isensor FRRAW & &f isbhRiiAMRES of (e ARhpéSIBES @h&ﬁe_@atﬁi‘é%bﬂ'idrﬂ%
device in accordance with one enbodi nent of the present invention. [0020]

FI G 6 il Feideq Brassordpreesuigiupre spbagimentpd dha prosentiwvetidnn accor dance with one
nbodi f th i i G 7 1 cess block fl
For tri oReifhg not FIG IS ah BERION: (AP 6the Hefhel phctsuBp iR nShlsitiy ' "

i 11 ustratiexace @f shawhypFt@liApress fitted joint in accordance with one

enbodi ment of the Erq?aent invention. [0023] FIG 9 shows the [ayout of the
Secure SO condu€t® vilt o SEhewrPlasBed@ed rom vigreoShe smbediedlsyers o§Hewn i n
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bl ock di agbafhmht d:f_h:he presattioratiopr ocesses of the tanper proof tenperature
mc;;? Ir :)&'gﬁiew ce i"ﬂ} %Ci(s:%%do?ﬁ]}%gra%fchseg{i]gna?I}R)%glvg?vngf %fe S%Qs%r%gdsu?g tof the
tamper proof temperature monitoring device in accordance with one embodiment of the
present invention,
[0018] FIG 4 is an orthographic top view of the sensor module of the tamper proof
temperature monitoring device in accordance with one embodiment of the present
invention.
[0019] FIG 5 is an orthographic back view of the sensor module of the tamper
proof temperature monitoring device in accordance with one embodiment of the present
invention.

[0020] FIG 6 illustrates the Secure Strap capacitive check in accordance with one

embodiment of the present invention.

[0021] FIG 7 is a process block flow for triggering notifications by different
checks.
[0022] FIG 8 is an illustration of a typical press fitted joint in accordance with one

embodiment of the present invention.

[0023] FIG 9 shows the layout of the Secure Strap Conductivity Sensor embedded
in the Secure Strap as shown in FIG 2.

[0024] FIG 10 shows the layout of the Secure Strap Capacitive Sensor embedded in

the Secure Strap as shown in FIG 2.



Det ai |l ed Description of the Invention [0026] The present invention may be
understood nore readily by reference to the follow ng detailed description
of certain enbodiments of the invention. [0027] Throughout this
application, where publications are refserenced, the disclosures of these
publ i cations are hereby incorporated by reference, in their entireties,

into thi plicat i i r - Ful escribe the.state of art to
whi ch t h:fos(ﬁ ?Jnventi Igﬁ@ %grs 1% agliﬁék &’%6%%&qlt%eflu%?tlcej%}%ﬁ?mfﬁvg%?ﬁ @ﬁq?)lpg‘?)ipdg%ft a
tanper proopert@npen@tiwringnieyitorin ngeodanic evithahe GatbddenBieby Ry pvses:
reliable , tenperature readouts for a targeted person. VWile the principles
of the pr“lé?gﬁ Djnvention will be illustrated with a detailed description

of a design for being used on human wists, it is to be appreciated that
the principles are applicable to many different designs including apply to
di fferent body parts of a Ietaided Descrijpionaif th¢ BB28tiok| GS | A and 1B provi de a
t anper proof tenperature nonitoring (TPTM device 1 conprising a secure
strap 10 _and a senspor nodul e 20, The secure strap 10 integrally connects
with thel®&isor rmargF Erespnisigveion makbe spdwmstoohmere readily di toéraveete 8¢ ont o
the wis : Ry Qe : , : equr e, st 10 according to one
enbodi rre%gtm)f(‘)k?ﬁ% ﬂ@gé gé?le(%g%lﬁﬁ{oﬁ\%ﬁ? ﬁ[t%ﬁ%?%oalﬁgzs o?}iﬁeﬁgﬁb}it%ﬁe | am nat ed | ayers
as shown[00A7IFI G 2. Thimgheourtkissaprjation comprd pabliaatioradhesieferdnay®rthkl, a
first el gctri c inﬁ%at or. | ayer 12 di %posed onto the adhesive |ayer 11, a
first el SetlopEetshiises Brblicayens a1s Lerby JBBROBINI Pyt Ieereiqes in rEEnHTegies,

I nsul at ofntd MHEhpplRatiéh Il &8k todh&le86HY ggsg}'iﬁéf Ble A8 oqﬁag%) %ﬁaqcﬁofglilsgr&%gigy rst

el ectric conductor layer 13a, a secon ectric conductor
di sposedr@&stites-t he first dielectric |ayer 14a, a second dielectric |ayer

14b disp ﬁféj onto gge second el ectric .gonduct or Iaygr‘ 13b, a third electric
conduct o@ yer 1 G@F%SﬁBQHHJGBH?% PERECSet SHUPEH BIGSELFNESIR B R AMAUtPring
second efi@GEd it icas @by lpay8le IS iabild WQu%"Pé&FBE‘@ thiarthgi%ltéic &ikEn,

conductor |ayer 13c, a fourth electric conductor layer i6 sposed onto
t he secotdilgitee prindplensiithgtiesenbipaentis, widl ehil lueiratd pithi acddtritd| dasaiptioayer 17

di d . fourth el ectri duct or | 16 br ai ded et al
ayer - 2o UEAT fraRHE R B oah i, §OURE oo HGrtey TRyl PGt ©
el ect ri capphinghle tomahpyEfget LBaignd BRIudadapbBeto difBRnIb&dESdHsIoF ol RYEhSr( 142

and 14b) may. be enployed for the Secure Strap capacitive check. The fourth
el ectri c¥Aduct or layer 16 is used for the Secure Strap conductivity

[0029] FIGS 1A and 1B provide a tamper proof temperature monitoring (TPTM)
device 1 comprising a secure strap 10 and a sensor module 20. The secure strap 10
integrally connects with the sensor module 20 so that the sensor module 20 can be secured
onto the wrist of a targeted person.

[0030] The secure strap 10 according to one embodiment of the present invention is
made of multiple laminated layers as shown in FIG 2. The secure strap 10 comprises an
adhesive layer 11, a first electric insulator layer 12 disposed onto the adhesive layer 11, a
first electric conductor layer 13a disposed onto the first electric insulator layer 12, a first
dielectric layer 14a disposed onto the first electric conductor layer 13a, a second electric
conductor layer 13b disposed onto the first dielectric layer 14a, a second dielectric layer
14b disposed onto the second eleciric conductor layer 13b, a third electric conductor layer
13c¢ disposed onto the second dielectric layer 14b, a second electric insulator layer 15
disposed onto the third electric conductor layer 13c¢, a fourth electric conductor layer 16
disposed onto the second electric insulator layer 15, a third electric insulator layer 17

disposed onto the fourth electric conductor layer 16, and a braided metal Jayer 19 disposed



check. Both checks will be described in detail hereinafter. [0031] The

| am nat ed secure strap 10 may be fabricated by any nethod that is known to
those skilled in the art. Existing comrercially avail abl e nmet hods/ processes
can be used, e.g., Cast Extrusion Lamgnation, Hot Melt Adhesive

Lam nation. The materials for making the electrical conductor |ayers 13a,

13b, 13c . i hat is.capabl e af bej,n

el ectri cg?t%ggn u%dfﬁ?&l@%glré{}@@%%{% é?‘}'ngll% fse%“ﬁcﬁoi}‘é‘n“ﬁ‘gqé%ﬁl%aéénf%‘é%nﬁgé@ to
make theard dpdledtdallagendlas eid ILayemal et Si8ploy &S E8X the BERGEI Sftap ThguciRier i al s
for making th’F dj eléctri ¢ layers 14a, 14b ma% be an% known material that

i s di el erie. otouriaeatiie corsbiciardpyeri s usedh dormbe ISsaug arirapecondedtiviy nake

the di el eglot] ®olipyRkid Bt BRARLSRENh dclaYERLAN,, The materials for making

the electrical insulator Tayers may ‘be any known material that
is with [ogh resistTandaninktxd exarpdteyp Metlgnbe dbrbetcdIgdatyonFaied thheis

el ectric, insul aé?ﬁr I aﬁe ) itg t he present invention. The adhesion |ayer 11
may be mEUEVbO By S ?F[T’é?r P AT XAV R CABIRETRY PO A 1 BPGenFBOBY Riaperat] @n

mat eri al paiéda, Gggctﬁ@hﬁ%%‘n LmiABA, HeKMR Aé&%@fvlrm L%%Eiﬁ%gogf) THE BhiRa kA and

113, the two en the secure strap 10 I's stiffene reinforced with
t he nol déu makisg ihe Gectridieseduone lapdrd@da pl s tide, Bhoay dksay kaotvnasatthsl

bst r at hol t f. ting the S St duct i vit
check. - aftal Seabitle & RARF BOERerER AP EHEGK 1CD AR 6 S @ations AL Becur o
strap touded@oSsBaleOhe RMitL 3Rdudidt R il @B preaft IYendR]. d?l . lAsid e rgnds

have posts designed to fit into the uni- direction press-fit receptacles
f ound onmekiagdbh digtectrinlalyers Adaabdls monrbe anyFHiEv8 mh@0iaBihat hediskectice Iatrr ap 10

di scl ose v vides electrical .integrity apd ..physical integrity. The
el ectri caaﬁﬁjg?’g)gg{lﬁ?s chqﬁl%f?%%ca&hedgﬁ‘?tmé}ﬁe {i‘ﬁéh%e%ﬂ? Y& i1 e%EeS?f uctive
and capaiivtition. Chieckateainl fof sakageRe tRcgRbEInkuIRGF eiyBal 1215, Phgaphesigal
integrity is denmpnstrated by its excellent resistance to exterhally

i nduced Fvg) matesaythahis aritly bigh eesistarcgy Fonsxample, Taflve dndieded tremake thayer 19

may be : | ct S shield ainst tensile force
yoi oal 15 aro SRR IARES B tfceelf Barlhy 572 ot Brdaly ) TN IR 6 oni

acti on ofonouerciatly avatlible hgpeulerdenst bresmable rhaicddiith 8od 4dHesibhab dashanet al

| ayer 19 has good flexure property to conformto the circular

Cross- se%‘f‘?'pnal profile of a human linb. 7 Finally, the secure strap 10
Cont ai n e Cllect raa B nanen ATt h T b B8 SEanCiBu b 393 ng o
one enbatifieeed and rdihfergedesiginthe molded plastic 30. These two molded plastic ends also
act as the substrate to hold connectors for connecting the Secure Strap conductivity check
and Secure Strap capacitive check conductors embedded in the secure strap to the sensor
module 20. In addition, the two molded plastic ends have posts designed to fit into the uni-
direction press-fit receptacles found on the sensor module 20 as shown in FIG 8.
[0033] The secure strap 10 disclosed above provides electrical integrity and
physical integrity. The electrical integrity will be more evident when the Secure Strap
conductive and capacitive checks are discussed in detail hereinafter. The physical integrity
is demonstrated by its excellent resistance to externally induced tensile and shear forces.
For instance, the braided metal layer 19 may be made of stainless steel that acts as a shield
against tensile force typically applied by pulling and shear force typically induced by the
action of cutting with a sharp instrument. In addition, the braided metal layer 19 has good

flexure property to conform to the circular cross-sectional profile of a human limb.



invention is shown in FIGS 3, 4, and 5. The sensor nodul e conprises
conponents housed w thin the sensor nmodule 20 as shown in FIG 3 including
Oring water tight seal 21, conducting pins 22, ASIC electronics and _
batteries 23, I D tag mcro-scanner 24, 7press fitted joint 25, optical film
26, and conformal material 27. As shown in FIG 4, thetop side of the
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t he sensdoesrmmudnﬁala&ny@matlamnszompbﬁ@usensor 33, skin conductivity sensors
34, and skin tenperature sensors 3b. t he conponents are housed in a
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t he Secure The sensor nodule 1's expected to be functi onal
under nophdile sepspir mg)dulﬁ)'hmrtchmlnsLDﬁ:diusplaleSy\hEDldng)imcwbamlblemgterﬁlﬂ@mt@er| ng
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nodul e wi || al ways press sllghtly on the skin’'surface en It

press- f i fildbe comppecnivaigriwused inap plavtie mdidadkimass tizat dnaji heﬁéxrloaled)ﬂaytdng

sensor Mne ehodot critical for the present invention. Any thickness and
di mensi on TReSEnsor modul e may be suitable for the present invention.

I'n addi tjooss] a por Thoser@br Hdgulentie sy deadll 1 hR wenstrapadidugh Ras k@Bwn
adhesi ve surface that ensures a positive contact between the skin and the
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[0036] The sensor moduie 1s expected to be functional under normal living
conditions including washing and bathing. The O-ring water tight seal 21 ensures that a
water-resistant seal is formed around the electrical connectors leading from the secure
strap.

[0037] The conformal material 27 is designed such that the underside of the sensor
module will always press slightly on the skin surface when it is press-fitted to the secure
strap, The thickness and dimension of the sensor module is not critical for the present
invention. Any thickness and dimension of the sensor module may be suitable for the
present invention. In addition, a portion of the underside of the sensor module has an
adhesive surface that ensures a positive contact between the skin and the array of sensors.
[0038] The TPTM device in one preferred embodiment in accordance with the
principles of the present invention provides means and methods for positive determination
that the device is properly secured onto a targeted person at all monitoring period (device

secure check), that the device is used in a proper environment (ambient temperature



tenperature continuously. [0039] Now the device secure check is described
in detail. When the TPTM device 1is securely attached onto a targeted
person's wist, it is activated by a cormmand signal transmtted froma
renote base unit described later. To emgsure a tanper proof design, there

IS no venue for user to interface with the deV| ce, i.e. no user input
requiredgyd X sr hj ule a actlv
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function will be described in turn. [0040] The device secure check in one
enbodi meFIRSFAPISOBHBYERY i nvention includes a Secure Strap conductivity
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is properly secured onto the targeted person's wist, the Secure Strap
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the Supet&Viotsyuotheck daa bn demy by @ik taneref ﬂlrhlcbecd@tqr\ﬁalm embigatidnr ofehpect i ve
of the Séh%Ek's'SasCIBnésﬁﬁt ﬁH'oE@cl&%Bﬁé’% 5\?%&‘81 fl Sﬂ#ﬁ%&a flash and a pre-

recorded voice sage statin re o It w Il sound
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actions ta will not _invalidate the Supervisory
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capaci tance i nduced remai nin ree conductor [ayer

13c) andAbMdcldrisdmcs Muid; dlcmpeﬂsa Iérts‘ml,cc Mbeglifidle electrical resistance. When this
electrical conductor is severed at any location along its length, the ASIC/electronics will
detect extremely large/infinite electrical resistance. If the device is properly secured onto
the targeted person’s wrist, the Secure Strap conductivity sensor will detect negligible
electrical resistance, resulting in non-emission of the LED. If the device is not properly
secured for loss of electrical continuity, the Secure Strap conductivity sensor will detect
extremely large/infinite electrical resistance, and then the microcontroller will be awakened
from a sleep mode to activate the Supervisory Notification (F) function. This activation is
irrespective of the status of the pulse sensor. The colored LED will flash and a pre-
recorded voice message stating the nature of the fault will sound continuously for a preset
peried of time (e.g., 1 minute). Subsequent actions to re-sirap the device will not
invalidate the Supervisory Notification (F). The Secure Strap conductivity check is

diagrammatically shown in FIG 9.



shown in FIG 2, one enbodi nent of the present invention shows three
conductor layers 13a, 13b, and 13c and two dielectric |ayers 14a, |4b

di sposed between the conductor |ayers. The arrangenent of the conductor

| ayers and dielectric |ayers as shown igh FIG 2 results in a capacitance
whose value is directly proportional to the effective length I (i.e., the

| appi h 1of | in FIG6. W
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target edirrespective of the status of the pulse sensor. The colored LED will flash and a pre-
recorded voice message stating the nature of the fault will sound continuously for a preset
period of time (e.g., 1 minute). Subsequent actions to re-strap the device will not
invalidate the Supervisory Notification (F). The Secure Strap capacitive check is
diagrammatically shown in FIG 10.
[0043] The pulse presence check detects a targeted person’s pulses by a pulse
sensor. The pulse sensor 33 may be any commercially available pulse sensor (e.g.,
photoelectric). If the device is not properly secured for loss of detecting the human pulse
but with the electrical continuity still in place, the microcontroller will be awakened from a
sleep mode to activate the Failure Notification (E) function. The colored LED will flash
and a pre-recorded voice message stating the nature of the fault will sound continuously for

a preset period of time (e.g., I minute). During this period of time, the targeted person is



person fails to rectify the fault within the preset period, the Supervisory
Notification (F) function will be activated. [0044] The identification tag
presence check can take many forms. In one enbodinment, an identification
tag is in the formof a bar code inmpriqged on an adhesive tape nade of
hypoal | er geni c breat habl e water proof material (e.g., band-aid |ike

mat eri al S).iy . IS 1 b attached to the appropri,ate | ocation
on the-t uizpd 1FreBRy BO3yE B0cRh R0 BARENET: DOrkHT SARREC R Srecfiic
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enbedded i n .t he,fﬁnsor modul e will beam optical |ight through the optical
film 26 {Bedenpilf Rpaguitedode. The detection of the presence of the bar code
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person by continuously flashing the colored LED and sounding of a pre-recorded voice
message stating the nature of the fault for a preset period of time (e.g., 5 minutes). During
this period of time, the targeted person is required to rectify the fault by ensuring that he is
located at the appropriate ambient. If the targeted person fails to rectify the fault within the
preset period of time, the Supervisory Notification (F) function will be activated.

[00486] Now referring to FIG 5, the skin temperature sensor 35 will measure the
body temperature of the targeted person. To ensure that the skin temperature sensor 35 is
properly contacted by the skin of the targeted person, the skin contact check is performed
periodically by the skin conductivity sensor 34. If the proper contact is maintained
between the device and the targeted person’s skin, the skin conductivity sensor 34 will

detect an electrical resistance resulting in non-emission of the LED. If the contact with the

skin is not properly maintained, the skin conductivity sensor will detect an infinite



resi stance. The Failure Notification (E) function wll be activated to
alert the targeted person to rectify the fault by continuously fl ashing
the col ored LED and soundi ng of a pre- recorded voi ce nessage stating the
nature of the fault for a preset periogqof time (e.g., 5 mnutes). If the
targeted person rectifies the fault within the preset period of time
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time, the Supervisory Notification (F) function will be activated. [0047]
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sensor BlimiskdineBonrdugkd vity sensors 34, skin tenp sensors 35, ID tag

m croscanner 24, pulse sensor 33, secure strap electrical conductivity
sensor alff48ecure §he %ﬂwpﬁ@ﬂﬂkn% félélm@’wqmpraﬂcé acoknstad donoli¢red @ eriibeal

control | gr hese sensors are conditioned
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digital conversion Fabl lities that allow nmultiple anal ogglsensor signal s

to be co“rﬁ?’é‘?rtsé%la%ieéﬁf’@ rpngceiver Wit as shann E4p 1be Fip dd dsa blge ialgrffénpﬁh@essor
unit. T I Iy pﬂ(mj
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the skin er. re sensors 35 t o_updat e ,out interfaces such the
LCD di spﬁAaijﬁgpgNlaﬁ neBongashrepeli é@?f Copin tﬂ‘&’c‘é@%@ﬁp wAnages the angépnsend

anak ene tieRYorRRATONAR SeshBdt 86 EPEBTMEREIR! 8d1 ¥ sensors (ambient temperature sensor
21, skin conductivity sensors 34, skin temp sensors 35, ID tag microscanner 24, pulse
sensor 33, secure strap electrical conductivity sensor and secure strap capacitance sensor)
are coupled to the central controller such that the signals gathered by these sensors are
conditioned and preprocessed by a signal preprocessing unit before passing through to the
processor unit. The signal preprocessing unit includes analog to digital conversion
capabilities that allow multiple analog sensor signals to be converted to digital forms,
which can be processed by the processor unit. The processor unit is normally operating in
ultra low-power mode such as sleep mode, awakened only at periodic intervals to poll,
gather, process and transmit data from the sensors, such as temperature data from the skin
temperature sensors 35, or to update output interfaces such the LCD display 28 and LED

displays 29. The processor unit can also be awakened by hardware interrupts generated by



12 specific events, including but not limted to, the | oss of electrical
continuity in the secure strap (which may indicate possible tanpering), or
on interrogation by the renote base unit, which communicates with the
central controller through a suitable ypreless transceiver wunit. [0049]
The prior description has nentioned two notification functions: failure
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pul ses, t{fe skin contact check, and the anbient tenperature check. The
supervisory notification (F) function is to informthe authority of the
nat ure ofto#dle f aul tTlangrivhdedcripionthas aeativnehcso doofichtiet &nceions:frailine
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el ectronic _house arrest systens. The base unit, powered fromthe nma
suppl y, BRitficatiem (Drfueetiva is batrdeny theaerheplty afihe npacepi/ide dmdt andaths tinte aofat a t o

t he supegyi.si hori ia the tel ephone line using nmodem. .dial-up or

ot her kn%(%//\%uﬁ g%aaﬁgrlgﬁgééré%ésﬁotﬁe isﬂ%qrglﬁ%rﬁt%(gliril%ﬁtéonsﬁﬁﬁa% croghy tﬁ%ﬁ!ﬁgr ature
data st owetberdttifei ohédke iBiORY that thofagbrdspases Tudeln aanelbeattd apayi tted
to a renpte base uynit. Thus, the tanper proof tenperature nonitoring

devi ce aNBRCHIUKasd hgnfelatianshipsnissween o fferephshesksprnsbihe antifieatianseare

moni t or i jigs ?(;glnp ge base unit capable of two- way w rel ess communication
bet ween itse c] the device is connected to a socket of a fixed
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The base unit, powered from the mains supply, but with internal battery backup, may
receive and transmit data to the supervising authority via the telephone line using modem
dial-up or other known data transmission implementations such as GPRS. The temperature
data stored within the memory unit of the sensor module can be transmitted to a remote
base unit. Thus, the tamper proof temperature monitoring device and the base unit is
composed of a tamper proof temperature monitoring system. The base unit capable of two-
way wireless communication between itself and the device is connected to a socket of a
fixed telephone line.
[0051] In one preferred embodiment, there are three transmission modes: transmit
at will; transmit at fixed schedule; and transmit at event trigger. If the transmission mode
is set to “Transmit at Will” of the designated monitoring authority, data stored in the device

buffer will be transmitted from the device to the base unit once the interrogation signal is

sent by the base unit and detected by the device. If the transmission mode is set to



sent by the base unit and detected by the device. If the transm ssion node
is set to 13 "Transmt at Fixed Schedule", data in the device buffer wll
be transmitted to the base unit according to the scheduled tine. If the
transm ssion node is set to "Transmt g Event Trigger", data in the
device buffer will be transmtted to the base unit only when the skin
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m nutes) by pulsing an electrical signal with a strength that corresponds
to a raditHEedi stahEetherisyice bullpawilbbe irpeaniitpg tq He ey eié onlyHehaiethe skint hen
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event that "the ackno n not received by the preset

dur at i onfoosalhe Supblowvisiostandidgt h itegt o fdDatg Ayarfsuned droseiwitdd, tlhebas uniatigd and
the aut holri tg. nmoni tort;hn% the functions of the device will be inforned of
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person to specified vicinity. e tanper proof tenperature
moni t or i by theddveee. ofhet deviqertbereatknomieipts tre inkasghieably smanidigver dedtiied
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t he pres@ardetddpeesvhitoBpaifidd vibiakpne apparent to those having ordinary skill
inthe art to which t%e present invention pertains. Such alternate
embodi nel@?®l ar e cordicdanaer preohiempssaswsBertprinigt devivetighe piesent inemtioscope

of the S i.nuent i rodi-ngl Y 1 pe. of the.present invention
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nmoni tori ng devi ge for_continyously nonitoring of the body tenperature of
an i ndi thg@,lgys,, aé@,l,tﬁgr fidiegent objects (€.g., human, and dogs), or different situations (e.g.,

quarantine, or military training).

[0054] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention
pertains. Such alternate embodiments are considered to be encompassed within the spirit
and scope of the present invention. Accordingly, the scope of the present invention is

described by the appended claims and is supported by the foregoing description.



a secure strap with a capacitance sensor for detecting the capacitance
induced within thHe secure strap so as to prevent the device from being
tanpered; and a sensor nodule that integrally connects with the secure
strap so that the sensor nodul e can bd4secured onto the individual;
wherein the sensor nodul e includes: a nenory unit for receiving and storing
electrical information; a data proceggaynid¢ for receiving and processing

el ectrical information, and transmtting processed information to the
menory unit for storage; a data transmtting unit for receiving and
transm t tyng skeghed gal information from the menory unit and a base unit;
a skin tenperature sensor for neasuring the skin tenperature of the

i ndi vidual and transmitting the signals of the skin tenperature to the
menory unit; ?fgd an anbi ent tenperature sensor for neasuring the
surroundilng arfbilERRer PEMRIPEPERRIE POnEpLng doviprfor cpBtinenEy opeitarmgiofiteial i s
| ocat ed 4 Is cqcongdl 1 . 2. The tanper proof tenperature
nonitori ?Sdgggl?}gegﬁg#e %ilﬁng{dﬁaﬁg{%&é#ﬁ&?he sensor nodul e further conprises
a skin conductd sdcuse steaps mithf reaparstanéengersbie fiskdatedtieppibe atapi@tansengeed S i n
pr oper congac wth the skig of the indi.vi %al .. 3. The tanper proof

t enper at UFEERI TP SGERRRASIE PETVeR| thE Arvice ARrsing PReesd@sy  nodul e
further conpris@ss@nmbaladihdtiifREiafh) doafcdd SSBNEE sENREKuhDkd AR hERaKE: NI
the device bei n% tanper-free; wherein the identification tag present check
unit i ncigieide ¢ bejsgetied pRiedrs wdividglat t ached to the individual, and a ID
tag m cro-sca -di ) it hi.n the sensor nodule, wherein the ID tag

m cr o- scanner m\?\}%hlgk)%psgﬁﬁgnwéihsc]gﬁiuaﬁe identification tag and transmt the
i denti ficati on mahetyrmmitifoneteavingandatodinpleResis] Midrinalibnt he device is
properly attached to the individual. 15 4. The tanper Pr.oof tenperature
noni tori ng dedi E&oProgessi Wil fopiesayingt sl pErpsening pirstiical finfarmetions ompt i ses
a pul se s CKil individual so as to ensure
t he devi ?gﬂ%%itt#wrg%}gﬁﬂhﬁg%ﬂ@ %gﬁﬁgﬁﬁﬁﬁpng%%g&&eﬁper ature nonitoring
devi ce of cl aiardals traiserigting iitefos ecesi@ng aid apnémittdtreslcaaofirihfematiGe Gome
strap cor,aducti Vi tlﬁ.se@sq%éfor, measuring the conductivity of the secure
strap t o Br8tPEDTHE 498\ 9&° Wéfing t anper-free. 6. The tanper proof

tenperat ure MaRkdOehperafRY s680PTor GhalkMiny MRS MpERARS 88 WcSndividual and
transmitting the signals of the skin temperature to the memory unit; and
an ambient temperature sensor for measuring the surrounding ambient temperature

to ensure that the monitored individual is located at a correct ambient condition.

2. The tamper proof temperature monitoring device of claim 1, wherein the sensor
module further comprises a skin conductivity sensor for ensuring the skin temperature

sensor is in proper contact with the skin of the individual.

3. The tamper proof temperature monitoring device of claim 1, wherein the sensor
module further comprises an identification tag presence check unit for ensuring the device
being tamper-free; wherein the identification tag present check unit includes an
identification tag attached to the individual, and a ID tag micro-scanner disposed within the
sensor module, wherein the ID tag micro-scanner will be able to scan the identification tag
and transmit the identification information to the data process unit if the device is properly

attached to the individual.



strap conductivity sensor is conprised of at |east one electric conductive
| ayer enbedded in the secure strap. 7. A tanper proof tenperature
nonitoring device for continuously nonitoring of the body tenperature of
an individual, conprises: a secure strap with a capacitance sensor for
detecting the capacitance induced wthin the secure strap so as to prevent
the device frombeing tanpered; and a sensor nodule that integrally
connects with the secure strap so that the sensor nodule can be secured
ont o t he 4 ndi vilguampenhaoéitempdretusensoitommddbece of kladest, whaenuhy sagbi f or

receiving. a tering el.ectrical inf tion; dat a cess yniit for

recei vi ngn%r%lge Eﬁlc%g‘g?]ﬂlbscéla isc‘?ﬁﬁ‘or&!ﬁrfn’%}eﬁ'g‘f’géﬁﬁ Py ‘Pf{tg%H?ﬂﬁi ¥l g as to
processe(imi,m&ta,qw@tvid@rbetl%tgllﬂgelnﬁég_)ry unit for storage; a data transmtting
unit for receiving and transmtting electrical information from the nenory

unit and a base unit; and a skin tenperature sensor for neasuring the skin

t enper at ure ofpyt. L.ndi vi | and transmtting the signals of fhe skin

t enper at ﬁr’e to l{eﬂglnhgﬂ%%fl)gg(ﬁ?ﬁr&u S i 'a(Q,PPIéiHEgl’svg}%%P té‘bﬁ’fﬁ”?"ses at
| east onetrpaifirtief cahpdidd sbrecsng wehdutdvit)y ayBbr fAMGha@buk ARt coRticdi @) Lt ric

| ayer; t2§£6b the at | east qne pair of electrical conductive |ayer and
the at | &% %e%rﬁéfram Bty the devies being psefisapaci t ance within the secure
strap. 16 8. A tanper proof tenperature nonitoring device for continuously
nonitoring of the body tenperature of an individual, conprises: a secure
strap; afd a Jéwgempeopiobe tdryadratiret mgnidding doncecs slaish t4) vileeecis ebdis@usd r ap
so that the sensor . nodul e can be secured onto the individual; wherein the
sensor nodth EHERESY ’?T%‘?Wr)lﬁeﬂr‘??f‘ﬁf%srt opgglertiic sgndie ve ey erpbeiediny i cal

i nf or mat i@ sccdedah® process unit for receiving and processing el ectrical
information, and transmtting processed information to the nenory unit for
storage; a data transmtting unit for receiving and transmtting electrical

sensor 167 medsarih PeRE i i P S hectSod Re hr b ansiifignd of i

body temperature of an individual, comprises:

a secure strap with a capacitance sensor for detecting the capacitance induced
within the secure strap so as to prevent the device from being tampered; and

a sensor module that integrally connects with the secure strap so that the sensor
module can be secured onto the individual;

wherein the sensor module includes:

a memory unit for receiving and storing electrical information;

a data process unit for receiving and processing electrical information, and
transmitting processed information to the memory unit for storage;

a data transmitting unit for receiving and transmitting electrical information from
the memory unit and a base unit; and

a skin temperature sensor for measuring the skin temperature of the individual and
transmitting the signals of the skin temperature to the memory unit;

wherein the capacitance sensor comprises at least one pair of electrical conductive
layer and at least one diclectric layer; thereby the at least one pair of electrical conductive

layer and the at least one dielectric layer form the capacitance within the secure strap.



transmtting the signals of the skin tenperature to the nmenory unit; and an
identification tag presence check unit for ensuring the device being
tanper-free; wherein the identification tag present check unit includes an
identification tag attached to the indgvidual, and a ID tag m cro-scanner
di sposed within the sensor nodule, wherein the |IDtag mcro- scanner\MII
be able to sc |f|c on
|nfornat|on tgpfﬁﬂﬁa qgﬁgk% éggﬁﬁﬁF%ﬂg?ﬁ?ﬁmﬂ%ﬂ@ﬁ%@ﬁ?@ﬂﬁﬁg19&ﬂ§mg tac ‘ed to
the i ndibeigtanpergurchitanmridpalpedmpréseper at ure noni toring device for

conti nuously monitorj of the body tenperature of an individual,
conprises: a §€€@F85§@gé and a sensor nodul e that integrally connects

with the Securaeseﬁgdratﬂo&ﬂe ttmtm@egl%lﬁ%ﬁ%cts W?(‘ﬁutlhg s6@fc R )}? &6 lt'ﬁzﬁqhé) 8L Rof he

i ndi vidual ; wherein the sensor nodule includes: a nenory unit for receiving
and stormwghéa@@ﬁww@quuﬂnmoﬂhamdomhma data process unit for receiving and
processing el ggtri.c transmtting processed infornmation

to the nmenory YuRTE" eﬁegg%Pgﬁgklgdag a transmtting unit for receiving and

transmitting eleahsiycatt fonfcosimiiian sfohamecldchRaMBiR¥%bRI t and a base unit;
17 a skin tenperature sensor for neasuring the skin tenperature of the

i ndi vi dual and flatanBioressi wejt the reeqjviaksansk provessing rele riafommetiorp 2rve
menory ugﬂlaﬁsgmi?tghrﬁ;qgggskgd 1?1%11 Aok ﬁgth?ﬁ%%?ogg {IL(EF'OI'S cirgggé t for ensuring the

device b wWher el ica A tag present check

uni t incl udes aatatd dammftmgaim@fan tregivdhg ash ednémittiidhelettidivibfieabtioafdma | D
tag mcrq-scanner dIS%OSGd wi thin the sensor nodule, wherein the 1D tag
M cr o- sc AMHBFMEN YRdadtase Piitscan the identification tag and transnmit the

i dentificati Oﬁskﬁlft‘é{nrp’%ta't&@ sy OF?Ergf’aTsﬁa | BESRM: &gkrat&ebiﬂﬂleﬁ{ﬁ&w&%ﬂ Fhd

properly attached to the indiv an a erature sensor fo
neasurlngﬁnﬂ@ﬁgwﬁhowgdﬂﬂgfﬁwbkmnmnpempe¢auheawnumyenﬁumd that the nDnltored

di vi dual | t di t 10. The, t f
{empor at ur e nBRROHTR et BB o ami'SL KAETEH DhicdebRrs attrae

further eoeRil 8RSdéntiichiiof ipdMeidny bﬁeek&ﬂnsaélumralﬁﬂéﬁqﬁd&goﬁ g skdched to

tenperature sensor is in proper contact wth the skin of the individual.
the individual, and a ID tag micro-scanner disposed thhm the sensor module, wherein the
ID tag micro-scanner will be able to scan the identification tag and transmit the
identification information to the data process unit if the device is properly attached to the

individual.

9. A tamper proof temperature monitoring device for continuously monitoring of the
body temperature of an individual, comprises:

a secure strap; and

a sensor module that integrally connects with the secure strap so that the sensor
module can be secured onto the individual;

wherein the sensor module includes:

a memory unit for receiving and storing electrical information;

a data process unit for receiving and processing electrical information, and
transmitting processed information to the memory unit for storage;

a data transmitting unit for receiving and transmitting electrical information from

the memory unit and a base unit;



11. The tanper proof tenperature nonitoring device of claim9, wherein the
sensor nodule further conprises a capacitance sensor for detecting the
capaci tance induced within the secure strap so as to prevent the device
from being tanpered. 12. The tanper prqof tenperature nonitoring device of
claim9, wherein the sensor nodule further conprises a pulse sensor for
checking the pUiseEnerdiie e YhdlBlsuSfs 8% &b tehBRMiG et mdﬁmv(ﬁﬁ*ap gibcp.g
tanper-free. 13. The tanper proof tenperature noni'toring device of claim?9
wher ei n ttiesyidtng e sinplpfthe skiretempempire setha rs@cenvemdt r ap conductivity

sensor for neasuring the conductivity of. .the secure strap to ensure the
devi ce bei ng CAMGAPTEPE ERICSHGE i Bt for GBI EDE SYEF BB MRt

devi ce ofwithéh MhclRicntifiefith Mad PRGREHER urtt MBRIJEOR UhliNEdYnSEN8RIchbd 1o
conprised of at |east one electric conductive |ayer enbedded Tn the secure

strap. 18he ingividual,snder [Dhiagapicroespsanastdispesadorithio thasendevinodulg,orherein the
cont i nuoysg)| L.t ori 0of . dy te rat.ure .of .an indivi dual ..
conpr i segl:5 gagrsrgl%lﬁoé Cg&%ép\;mgﬁ% g ge%rg)sS(r:arﬁpnglclfuIlge'ﬁﬁg?mfrhtt%ra&gl {}ja'%?BH"nél&% s

with the idetificatiost mépmados hathet diea pRO&SUNItTOEY Gevaars ropeas ukacheans ohd he
i ndi vi dual ;. ghe(ei t he sensor nodul e includes: a nenory unit for receiving
and stori"h(bV Pele®dd cal information; a data process unit for receiving and

processing el egtahit@l i REIRS eQbbr J@Pgleastuﬁ'iﬂgﬁﬂg %&rl’dﬂﬁgnd&rroa%?ﬁgnefqelhggrgt{l@t ' on
to the nmenory unit for storage; a data tranSmtting Unet T or T ec iving and
t ransmit t¢ pgpued het the ominitbrtlondaiduains facetmd at heomamampicantdnditigh. a base unit;
a skin tenperature sensor for neasuring the skin tenperature of the

i ndi vidual and transmitting the signals of the skin tenperature to the
menory unit; and an identification tag presence check unit for ensuring the
device being tanper-free; wherein the identification tag present check
unit i ncllldes Tan tamper PPt dmpsmattggmoitaraghéeyiteoot Hlein g iwhiethialthe samdora | D

tag mcrq: i d wi.thin the.sensor dul e, . erei.n the ID tag
mor o scair IFheF SERBERE ¢ Sh Y S P Rt e v rtind 05 il ePRERa the
i denti fi saisboi ih pfopen@intan wit thhskidat hefridi¢Rasl. unit if the device is
properly attached to the individual;
11, The tamper proof temperature monitoring device of claim 9, wherein the sensor
module further comprises a capacitance sensor for detecting the capacitance induced within

the secure strap so as to prevent the device from being tampered.

12, The tamper proof temperature monitoring device of claim 9, wherein the sensor
module further comprises a pulse sensor for checking the pulses of the individual so as to

ensure the device being tamper-free.

13. The tamper proof temperature monitoring device of claim 9, wherein the secure
strap further comprise a secure strap conductivity sensor for measuring the conductivity of

the secure strap to ensure the device being tamper-free.

14, The tamper proof temperature monitoring device of claim 13, wherein the secure
strap conductivity sensor is comprised of at least one electric conductive layer embedded in

the secure strap.



wherein the sensor nodul e further conprises a capacitance sensor for
detecting the capacitance induced within the secure strap so as to prevent
the device frombeing tanpered; and wherein the capacitance sensor
conprises at |east one pair of electriggl conductive |ayer and at | east
one dielectric layer; thereby the at |east one pair of electrical
conductivg, | =1 Ll j.G. f . :
capaci tance W%E%I%@%é&@gﬁpgﬂagﬁ§Ig]p&n?.%gé %ﬁgét Edg&ob@%ﬁf%l iq%lgﬂrnlwr%glgt%eth%ody

t enper at thody eémpmatoredifindudividogl, conpigsea: t anper  proof tenperature
nonitoring devai %ﬁ r%f cl ai m 1, said nethod conprising of. checking the
capaci tance of ThE a8 by the capacitance sensor; and neasuring the body

tenperature ofa ¢dagor MmdilMe dual ineollllyndsausdty vt thBQedlth Rirad SONRIALY ESLNSOT ;
t hereby the device can nonitor the tenperature of the individual as being

t anper - f reedula gu bespeurph enigebtindivdduall ai m 16, wherein the sensor nodul e of

t he tanper prQ}ﬂ{ereiﬁ%@s%éﬁr%(%u@i%ltu%si-ng devi ce further conprises a skin
conductivity sensor; and wherein said nmethod further conprises checking

the skin cont acherhetywedtifot fecidiigiand samndgteRtridaniifsthtush; by the skin
conductivity sea‘?or for ens_ur%ng that the skin tenperature sensor is in
proper contact? WFEhPIOSESSsRIh 19F Hepdvingapnd diegessing  clagecaleipfomaten,chnd m 16,

wher ei n 4HGsHRASOFERIM Br@hatiBe ﬁ%ﬁﬂp@&%ﬁﬁ foxis%}Bgé ature monitoring

device further conprises an anbi ent ature sensor; and wherein said
met hod f urt her dGonprissgingeasufdrngedivieg aud tanaditig aebiient infempasativne of
t he i ndi :glildual b)y ent. tenperature sensor to ensure that the

t.he anbi
noni t or ed 5§ HEPVT d‘ﬁﬂ{]aqua@ﬁs‘&fﬁ‘lﬁed at a correct anbient condition. 19. The
met hod of cl aiamgkkBrenipori et @eﬁs@?f(}QrQH&Bﬁril'i@ﬁll'é!sﬁirptfem:’q@ﬁtlfr@@?{e RGRRMual and

tenperature npnitoring device further conprises an identification tag
pr esence épgBkiingfhe signolg of Biersksatetpaatiioth thamenery voitpatidses checki ng t he

presence of the.ji. (.fi jon.te t identification tag presence
check unit folra ﬁédncgﬁglgér%gmtq %%b‘%%‘?/f}%gh%%&%%%&??%&& .ev’fﬁ.beﬁqﬁgalﬁ’é "HES> of
claim 16, whemicrei hige S@umsiicationd tgepefert NBietiaWRART inBRASS an tiBSMBTAtM g

noni tori ng%glei\{i ce further conprises a pulse sensor; wherein said nethod
further EG3PES $eEicdrdividualy apfa@ Ihutag aicrrsoaper idigposedawghinghe sensopubdeesensor

So as to : i i - . g t hod,of claim 16,
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identification information to the data process unit if the device is propetly attached to the
individual;

wherein the sensor module further comprises a capacitance sensor for detecting the
capacitance induced within the secure strap so as to prevent the device from being
tampered; and

wherein the capacitance sensor comprises at least one pair of electrical conductive
layer and at least one dielectric layer; thereby the at least one pair of electrical conductive

layer and the at least one dielectric layer form the capacitance within the secure strap.

16. A method for monitoring the body temperature of an individual by using a tamper
proof temperature monitoring device of claim 1, said method comprising of:

checking the capacitance of the device by the capacitance sensor; and

measuring the body temperature of the individual continuously by the skin
temperature sensor; thereby the device can monitor the temperature of the individual as

being tamper-free.



nonitoring device further conprises a secure strap conductivity sensor;
wherein said nethod further conprises neasuring the conductivity of the
secure strap by the secure strap conductivity sensor so as to ensure the
devi ce being tanper-free. 19 TAMPER PROOF TEMPERATURE MONI TORI NG DEVI CE
ABSTRACT The present invention provid§§ a tanper proof tenperature

nmoni toring device for continuously nDnl?oring of the body tenperature of
an individual. In one enbodiment of the present invention, the tanper
proof tenper atileemedwidt of i hgrd i cehaseinpthes egnsar seedme ofstheapmyer hpraof

| of idigmiod ce sewsar soobie ofstikap
T ap so RN bR RIS MRt FofiPRRr kAP R Bt i EiOanl ¢

that i nt egidahlkthod clahectSmpdifdd ¢Heekiag s &kt E@Rad Mdihadn H’f&edéﬁ&’i@ﬁd mdul e
can be secured onto the individual; wherein the sensor nodul e i ncludes a

merory unfdvidgel edgistinnepndneidtornsry far ewsprng diat thentkar rariconuregorar &
process WblopbOlonREGIMIAGARGr ALQsSRAY o ectrical information, and
transnmittihg processed information to the memory unit for storage; a data
transmitting unit for receiving and transmtting electrical information
fron1thed§ennr unit agnd.a_hase unit; agd a skin tenperature sensor for

measuri nd®t he '9i Ret@Apaf £L31Fe 16f Witscinntey pensal _“é‘?‘rlﬂ‘le tH aliniamnen greple
signal s @mpiusKbnltBARE RVIE Cutfel RENPBIRT ¥ YRiblent ibGhdrature sensor; and

wherein said method further comprises measuring the surrounding ambient temperature of
the individual by the ambient temperature sensor to ensure that the monitored individual is

located at a correct ambient condition.

19. The method of claim 16, wherein the sensor module of the tamper proof
temperature monitoring device further comprises an identification tag presence check unit;
wherein said method further comprises checking the presence of the identification tag by

the identification tag presence check unit for ensuring the device being tamper-free.

20.  The method of claim 16, wherein the sensor module of the tamper proof
temperature monitoring device further comprises a pulse sensor; wherein said method
further comprises checking the pulses of the individual by the pulse sensor so as to ensurc

the device being tamper-free.

21, The method of claim 16, wherein the secure strap of the tamper proof temperature
monitoring device further comprises a secure strap conductivity sensor; wherein said
method further comprises measuring the conductivity of the secure strap by the secure

strap conductivity sensor so as to ensure the device being tamper-free.





