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places such as, for example, a lift where the patient will not know the identity of the
25  persons with whom the [ift was shared, or when a person uses a lift that was used
by an infected patient within a transmission time of the disease.

Summary of the Invention

30 According to one aspect, there is provided a device for use ln recording close

contact for disease tracking, the device having embedded therem at least one
circuit including:
(a) a semiconductor processor device;
{b) a memory device;
35 (c) a clock;
(d) an identity number; and
(e) a transmitter/receiver with an antenna.
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25
In another aspect, there is provided a method of recording close contacts for
disease control, the method including the steps:
{a) using a device to transmit identity details to at least one other similar
. device when the device and the at least one other device come into close
.30 contact;
{b) receiving from the at least one other similar device |dent1ty details of the at
least one cther similar device;
(c) recording the date of receipt and time of receipt of the received identity
details; ' '
35 - (d) storing in a memory of the device the received identity defalls, date of
receipt and time of receipt; and '
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duration of the close contact may be the time the device and the at least one other

25  device are in transmission range. The duration may be determined by recording
the start of the close contact and the end of the close contact, and determining the
difference. The duration may be in system clock counts or real time.

The device may be issued to a person on a temporary basis for the duration of a

30  stay of the person in a controlled environment, the device being tracked by

reference to the identity of the person.

The confrolled environment may be one or more of. a hospital, an educational
_ institution, an office building, and_a military base. The fracking may be by
35 reference to an identifier of the person or a location. The identifier of the person
may be one or more of. identity card number, passport number, social security
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institution, an office building, and a mlltary base
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25  Figure 3 is a flow chart of a preferred method according to another aspect of the
present invention.

Description of Preferred Embodiments

30  Tofirst refer to Figure 1, there is shown a preferred form of device 10. The device
10 may be an identity device, secutity device, or other similar device, wom or
carried by a user. The device 10 has embedded in it a semiconductor processor

“device 12 that is powered by a battery 16. A suitable transmitterfreceiver 13 with
an antenna 14 is used to pass data o semiconductor processor device 12, and to

35 send data from semiconductor processor device 12.
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a handshake procedure at 26 by sending a response to device 10. This is

30  detected by device 10 at 24, and the handshake procedure 26 follows. The

handshake procedure 26 may be required to ensure that when there are more than

two devices 10, 6 in close contact with each other, each of the devices 10, 6 will be

able to send its identity fo each other device in a controlled manner, and will

_receive the identity of each other device in a co-ordinated manner. Therefore,

35  when more than two devices are fogether, all the devices will be able to exchange
“and store the identity of each other device. '
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SARS, for example, the normal incubation period is ten days. Allowing for possible
variations due to individual physiology, extent of exposure, and so forth, the

30  predetermined time should be a little longer than the known incubation period. For

' .an incubation period of ten days (SARS), the predetermined time should be about

fourteen days.

If the earlier close contact recorded in the memory is very recent, it may discard the

35 new identity as well as its date and time stamp and duration. By very recent it is

meant fo cover situations where the same people are working fogether
continuously in relatively close contact for extended periods such as, for example,
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a deéate.ctraddhg miap blsp B¢ Bploedtibn. staff, the device 10 may
be, or be part of, their normal identity/security/pass

devi ce.
The identity of the person may be linked using an identity device such as, for

example, identity card number, passport number, social security number,

3¢ employment pass number, or the like. Preferably, the identity device, passport, or
the like has a machine-readable device such as, for example, a bar code to
facilitate speedy processing.

If tracking by location, it may be by one or more of building, annexe, floor number,

: 35  aroom number, a corridor number, and a lift number. Therefore, if a Jocation such

as, for example, a [ift, building, annexe, floor, corridor, or room is installed with a
device so that when a person with a similar device enters the location, the device




Casual workers or visttors may be issued a device 10

on a tenporary basis with 25 the device issued being
cording to the identity of the pers ' :

' xghgﬁéﬁg@?(@f Tracking may al so be by | ocation. %ﬂgfééz'gﬁsmomsz

identity of the person may be | .nked using an identity

device such as, for exanplef identity card nunber,

passport nunber, soci al security nunmber, 30

enpl Wiy exchéngp &isstitn withtbe sindiar deties. | Thisenaiffesthe trad¥ing of pdreons

' derﬁy‘ IB&éti&ﬁX'bE%blegéﬁéth%ﬁe’ ﬁﬁen&shﬁfa % E&tm%t‘an of the air or a

machi'ne-r eadab evice SUe or exa

codesuffgee it ig fopstioat e speedy processi ng. If tracki ng by

Iocation it my be by one or nore of building,
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ocdte a‘ﬂ* S R, TR [ GORITEUE PETS S8 H63PDETIRE,
8 wiblathroeme hiaifetse statfaranieéns, véchifty ehifiess i &asts, d@w iso dorth] The
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envist tiznmat willyméRidy Richatddhbiy ddvRa defidy, ftlls also downloading

aut gpggté %%rja%d Iﬁ%a%er%mand elovvnl oaeli ng all data from

enev device 10 is in close
prOX|n1ty to the reader. The proximty reader may be
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entries and exists, and so forth. The 10 proximty
r ea%flst NMR¥reb @ad nﬁe‘éar @E&:ﬂbé@ tll‘h tﬁe r BreghiRg g@é'scrﬁﬂ%n batierby

do B EERE Rt J Hiesett v Y be R ec Bkt yhe
20 eviebhnolbgy thhlemargerarigiions of mudifitaiivhe inydetadis loadepignt banistruction
dev, t k
r ec%'ﬁ)ggg&it"ﬁyﬁg dnégﬁg’;t;@@&ggﬁw#&ﬁgb?% 3 I{\{Foa ed from
the nenory 18, it may be tagged as being able to be
oV eTher prédeaininenton éxtentib ¢o g feslebe HBtisyed, Bdtiradivaiaalrmt iry &it
ex een described in the
fo?éedégﬁﬁg e{sagéqs%ﬂ&gﬁn%?aeﬁ?lgr red enbodi nents of the
2present invention, it will be understood by those
skilled in the 20 technology that many variations or
nodi fications in details of design, construction or
operati on may be made w t hout depart| ng fromthe
present i nvention.




The—present invention extends to all features

‘ di scl osed, both individual and in,all possible
. - pernutations and conbinations. 25 PCT/ SG20 0
k, : 82 9 Received 1 March 2003 The clains: 1. gbgr%ﬁg%ifg%g%
oo for use in recording incidence and durati onRo

7 contact for tracking at |east one disease, the device
havi ng enbedded therein at |least one 5 circuit
i ncludi ng: a sem conductor processor; ~a nmenory; a
cl Q‘ﬁé(é!alﬁﬁ: identifier, and 10 a transmtter/receiver
W th an antenna, wherein the transmtter/receiver is
for receiving the identifier of at |east one other
si mi | ar Adievicecier wdedm repérainglincifienee amrtiduratien 4t clgsg £8Rtach e
Ot BELing ol lchdlondl @14k48, 16 Bevidd hathg Sbadas herkin at feest one
sem conduct or processor being for stanping the
S5r e CERUEBGYINGent i fier with a received date and a
r ecei vedsemiennductpnproedstorinenory being for 15 storing the
recei vedpleggiifier with its received date and tine,
and -V\,here]i rf(‘t he received identifier and its received
date and“fTte are stored in the menory for a .
pr edet ePhideMiifEriatde of not | ess than an incubation time
1of or t heasbinshitesecaeewithize@aisena, 2. A device as cl ai ned

in clai g dein HaGhfmitefecd RAR For FabBIVIREINE fiehttierlof aNRasthe 20
group consi stin

- -0, t of ., the ni. co : -t he
) e 5Py i e A0 o e Y e b sl

' i Nicegs @bntacs . the\ sewigpnglectarspregessaeding forc Pamping gy resshgd
2, shGeeivith bReceNBITRALY afe Y iréRiveks GiBe; @nd the memory being for
first-ip-first-out. .l oaic : [ g 1 n

<15y i e s bt s Bcbibe oo dd #ﬁ?g@ﬁ“ ‘B%éé’ &
r edenetiechigentifiastaps its fepeived Siater e P GEESIBhPART MFREY I %end
ti IPeedetbrntinea timb Rt lessniianah jncebation ftetfontive at jeagf ope disease.
difference. 30 5. A device as clained in any one of.
claims 1 to 4, wherein the duration is, i
Sy om s 26 BATES DA, s AeEP R ek tub boleBEE S the

20 group consisting of: the semiconductor processor, the memory, the clock and the
transmitterfreceiver, are integral.

3. A device as claimed in claim 1 or claim 2, wherein the memory device uses

a first-in-first-out logic.

25
4, A device as claimed In claim 1, wherein the duration is determined by
recording a start time of the close contact and an end time of the close contact, and
determining & difference.
30 .5 A device as claimed in any one of claims 1 to 4, wherein the duration is in

one of system clock counts, and real time.

8. A device as claimed in claim 1, wheréin the received identifier, its received
date and time stamp, and the duration are able to be overwritien when the
35 predetermined time has expired and the memory device is full.
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6. A device as clained in claim1l, wherein the

-received identifier, its received date and tine

stanp, and the duration are-able to be overwigdg

when the 35 predeterni ned §§ me has expired l;g? %ﬁi’féﬁ?%gg
menory device is full. Amended Sheet | PEA/ A

PCT/ SG2003/ 000182 10 Received 1 March 2005 7. A

device as clained in claim®6, wherein when data in the
menory device is downl oaded, the data is able to be

overnw i t Adevideyas alaif@diinyciie 6,evherih wheetdta hitier memdnsdevice is

r ec%b\)/%d&a'ﬁ% c%%drs tabl%\?o béaagr\dlrﬁtén W& ﬂé\w FEcel%d |He?1t|i?ep l; ||§

del et
cI ai'fEVed dals and t'%é‘F%FﬁF”@*’%ér ‘%%tilﬁtal?? d?'ﬁeda d| st ance
not greater than a transmtting range of the device.

8. é devh g&icdSs Gﬂaﬁ'lemﬁpanb Bné%f RaifsS to WREHeRINLIdsE Bontact is ?

di s n ansm ssi on range o
t he “§ aﬁggcgé'gts reag%ﬁfﬁa%ﬂmg@[}]gé@gggft% Vf8d in any one of
clains 1 to 9, mhereln there is further |ncIUQed a
bat Bery A GevideQiéiclfngdONVBEint 8 whbrBin ¥e diahsd isARL1e6d thethk -

Uésﬂ%%’%ﬁ%%%f&'e%ls%@ in any one of clains | to 10,

erein conpri ses a tenporary nmenory

Ié’md a permanent nenory. 12. A device as clained in
cl aitdn 11A daviveraeichaingkdtimanysonk iof &&imuw itd b,ewhetetn thle is further
t eNRAGdRA ¥ bMBﬁrova@@Qom@ﬂfn%e‘ st le@dibe fiEkit ten to the
per manent menory wh tenporary nenory is full.
20 13. A device as clained in claim12, wherein ol dest
dat &l-i n A tkevice @siingdyin amponsr of clainsf 1 fost0, whereindire hemarne
1per EipasEE a fERRPRFYYy REhGY ahdlapRmihal@femdgt @ 1S
overwitten. 25 14. A device as cl ai msd i n anyone of
claims 1 to 13, wherein the device conprises at |east
a prt o dedre) sscApigel dt caim fi 1 ovhersine daja o frst wriksnsioj they
of temporarg @Rimotyy ardiedstCie ,onlig WEIEhLED iteypepAa@nt BébrawRaStHe

car of recording incidence and duration
of %T%@Enéﬂggs:s{@pfor di sease 30 control, the nethod
A hel udi ng the steps: (a) using a device to transm t

i detdt i t W divicaiab laified: ih slaiie 2. ovhetein Gidest datstin the temporary

memory is first written to the permanent memorty before the oldest data is

overwritien.

25 14 A device as claimed in anyone of claims 1 to 13, wherein the device
comprises at least a part of an item selected from the group consisting of: an
identity device, a security pass, and a pass card.

15. A method of recording incidence and duration of close contacts for disease
30  control, the method including the steps:
_ {(a) using a device to transmit identity details of the device to at least
one other similar device when the device and the at least one other similar device
are in close contact;
{b) receiving from the at least one other similar device and identifier of
35  the at least one other similar device;
(c) processing the received identifler by adding to it a date and time of
- receipt; storing in a memory the received identifier together with its date and time
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one other simlar device when the device and the at
‘| east one other simlar device are in close contact;
(b) receiving fromthe at |east one other sinmpafiga
device and identifier of 3p the at |east ong, %13&?%2
simlar device; (c) processing the received identifier

by adding to it a date and tinme of receipt; storing

in a nmenory the received identifier together with its

date and tine Anended Sheet |PEA/ AU PCT/ S&003/000182
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newy recgeived ideptifier together wih I1ts date and
tinme of fdicei ‘Si“’"'%%”[‘}y a(‘ﬁ)'s‘%ﬂ%?t?fﬁ‘gﬁ%"eﬂHP&"‘!F%’FFF@E?‘?T&‘"‘
st ortieit detecnd mel of rdenirt it daderwing dlgatitibeof persphe withhediom dtse e
and cbitdrenAafheéefept to determ ne identities of persons

wi th who . 5 caontact d .heen nad erein the
recej v ed%egééﬁﬁ'?ﬁcg‘r'eaé%eagf%f_ %nlagﬁf’%e e %c%@ aFeesé%?‘{iP

ar e Netmanny fonat lpagka piedeiernined timetthe pradatermingd e belngmiated
t i misss hireandncaptibesima oee bikddBe.bei ng not | ess than an

i ncubation tine for the disease. 10 16. A nethod as
claiped in claim15, wherein the device has enbedded

Phed®in Armsthed &8s dafeedcin €ain 115 Whereigithpydevige has embedded
s enthesindtieasd onepircuitdsviding:devi ce; the nenory; a cl ock;

15 a tr anseflidohdifclof 6RkMLlevRBd an antenna; and the
identity, 17. A nethod as clainmed in claim15 or claim

16, wher 8§ HePHE menory uses a first-in-first-out

| ogi c. 20¢lEB. A nethod as claimed in any one of claimns

145 t o 173 rankfiftéirdteRbr@f®acaidnagtnd i S a di stance not

| ess thqneﬁ?r;ﬁ{yansm ssion range of the disease. 19. A
met hod as clarmed in claim 18, wherein the device has
transm ssion 25 range not |ess than the transm ssion
rantfe ofA inbthodchssisimsasl. in claim 15 or claim 18, wherein the memory uses a

first-in-first-out logic.

20 |
18. A method as claimed in any one of claims 15 to 17, wherein close contact
is a distance not less than a transmission range of the disease.

19. A method as claimed in claim 18, wherein the device has transmission
25  range not less than the fransmission range of the disease. '

20. A method as claimed in anyone of claims 15 to 19, wherein the device
comprises at least a part of an item selected from the group consisting of: an
identity device, a security pass, and a pass card.

30
21. A method as claimed in any one of claims 15 fo 20, wherein the device is
issued to a person on a temporary basis for the duration of a stay of the person in a
controlled environment, ihe device being tracked by reference to an identity of the
person, time and date.

35

- 22, A method as claimed in claim 20, wherein the device is also tracked by
reference to a location. ' ' ' o
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20. A nethod as clainmed in anyone of clains 15 to 19,
. Wherein the device conprises at |east a part of an
e Gevre R e et 'S prase DO
21. A nethod as clained in %ny one of clainﬁR%% t%l ’ch2005
v, wherein the device is issued to a person on a

tenporary basis for the duration of a stay of the

person in a controlled environment, the device being
tracked by reference to an identity of the person,

ti and, date. 35 22. A nethod as ¢l aj in_clai 0,
whefbi n & MEHA.5F afed i plE 2 Sndin g by lork BB,

| oceflactsA fromniba geryp Sresisting pippuilding\ snpexe/ ey GOBPE0B T8

12 Rewer, o eshridor Miviteh) ardOmt nuthbet3. A method as claimed in

| aim 22, wherein the |location is one or nore

sel ected fromthe group consisting of., building,

anngke, #MeiBed g5 AARRd in %moa%ﬁﬁc*am%é? 23, yhergin thergptrolled
nunéeirgnmanids and orfrbore seldated frof tBigroup consisting ofia hobmtalnad

| N YatiORMPinSHrutiGh, 3h Blcetbhildind, #1d = rifieY 848 t he control | ed
environnent 1s one or noré selected fromthe group
consisting of. a hospital, an educationa
19 ns?4. t utA wethodeas clainfeddreanlygne eficlaims 24 24 wherpin thetnackinadse .

10 BAeferdnd¥Ré BPileribfier of tAé PBRSHN, thle iBdHYified BEin@Pbneldr Morselddted O

24, in t ] Ki ' r .

" S oth oo BEer e purken pReoplrF gl ecleccuny
nor RIMben @deEploVIe R7SE RWTRFF-oup consi sting of. identity
card nunber, passport nunber, social security nunber

18N Ooge D A0y SR as R ed THAH) She of bRinkE1 t6\24T8hBRA R cofttdiédTEd

in any one of clains 21 to .24, wherein the gontropll.ed
oA IPRRET 1ot 2t oedtonp sty Y poatibe e P BRI e
t hedatgtapd tirde pifegsipt.f i ers and their date and tine of
receipt. 27. A nmethod as clained in claim26, wherein
th t Le ne reader i (o]o]| Wt h .

| bate‘?gr y Acﬁét?uéug ras fc%nrm%? Hne cfal‘gnVIZ% gvh%?'e% fl“ne egt (?éjast one regder is

20  assoclated with a battery charger for the device.

-

28. A method as clalmed in claim 15, whereln the duration of close contact is
a time the device and the at least one other similar device are in transmission
range.

25
28, A method as claimed in any ons of claims 15 to 28, wherein the duration is

. determined by recording a start of the close contact and an end of the close
contact, and determining the difference.

30 30. A method as claimed in any one of claims 15 to 29, wherein the duration is
- in on of system clock counts and real time.

31. A method as claimed in any one of claims 15 to 30, wherein if a person

shows symptoms of the disease, all identifiers and their date and time of receipt

35  stored in the memory of the device of that person is downloaded and a lookup
 table of device identifiers and the persons to whom the device had been issued is
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Z8. A nethod as clainmed in claim15, wherein the
. duration of close contact is a tjne the device and

‘*'the at |l east one other simlar device are in
- transnmssion range. 25 29.3A nmethod as cl ai ei%ﬂ%ﬁ (])fgégg
- " one of clains 15 to 28, wherein the duratlonls c

. determ ned by recording a start of the close contact
and an end of the close contact, and determ ning the
di fference. 30 30. A nethod as clainmed in any one of
cl ajida8 toldeterRing Q1 petddRE Shd haki BBar(iH tBtd @RtabtSwith k2 pRRoPéver

syst%g (irlloe,k (rJuInt and real time. 31. A nethod as

cl af'hed erP &%H gfeclalns 15 to 30, wherein if a

person shows synptons of the disease, all identifiers

andsg, heiA metasceasadidiméd ifRnydnelof EIGiMBNS t381, Shereir Ghrivrio &the

F%Ei‘ﬁup B8 5By RBLURE] AR o 10RL BREEaRC

evi C lers an ersons
disPristHED FSANEBISTAEIT e hie§§\’.i% theat leapheone atieriist

| PW@MW@deS@%WBﬁbm 8 deeceandedll nitister  hardgke
US Eglodefurél ff &Eﬁﬂe Rt @hdn théré %%ré/‘!ﬂQn Bh’%dat I%@trbnb Binéd SAfifar

contact with t n. over

SR PP R 1 Seflie, Godh o i etis 0 i #25h™ nc
1of ohegsimilariBvicas vBllLbe aliiretosend itsridantity toeash ether B o eoptralierer e
| S RGnbrO&dRAI racaie@ld Mrlifofedeh OBEUNE Co-YiRsted Mghnat | east
one other sinmilar device is within a transn ssion
range of the device, the at |east one other simlar

e Wi Methedeaeplgiped iyanyrapef Glaims 15 o2 weergis\Peestnd

W | grodest btemd @) anth qe)dihé akoeived) [dentifiehs I storéd ine MBmoQ &rd) ditst
13""“%‘@&9@&8 RAFmil® " if tﬂeh?&en%eld@ﬁtud Qs?'tbleP%to‘Péuh%ﬂun the

simlar devices in contact wth Vi
o oGP BT {7808 Yetn 0K S AT A0% S oSG b oo
si ralready retendedip thamdnontfor tedbdentfyo send its identity to

each ot her [ n a control | ed nmanner, and wll receive
t he, i de t [ f
33%4A me as c al rre{c'! cianme‘{sﬁ gl"Benrg "g¥ c?a 'epgloi%#n?ach

20nh peTded tsréhwenow svery é@@“féh%w igeity ap welf as)itsdpte and time

I e Gimpeshdicd@ndn, kidetsdeat ored in menory are first 15
checked to determine if the received identity has been
stored within the 'gredeterm ned tine

S vibrint & mled 15/ e 2o Fedaeon jn SR
r eclegtatita recdrtiesl isdessribant e ptadeierminkdriime; yhe device will stop

25  recording data and provide a warning to the wearer that a download is required to
free memory for more data.

36. A method as claimed in claim 35, wherein the warning is linked io a low
battery level warning.
30
' 37. A method as claimed in any one of claims 15 to 36, wherein the memory
comprises a temporary memory and a permanent memory.

- 38. A method as claimed in claim 37, wherein data is first written to the
35 temporary memory; and data is only written to the permanent memory when the
temporary memory is full. '
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34. A nethod as clainmed.in claim33, where if the

.earlier close contact 20 recorded in the nennry is :
very recent, the newidentity as well as its ONHSZ
tine stanp, and duration, ig discarded. 35. h 2005
as claimed in claim29, wherein if the menor |?V °

yet the oldest data recorded is |less than the

predeterm ned tinme, the device will stop 25 recording
data and provide a warning to the wearer that a

dOWrElQDad Al Hethe0as f]ﬁtﬂed g clafnk 3@ vﬂﬁféﬁnrdidefspﬂatmrtﬁe ttnarary
(0]
e et} WOfrehaden 3o e phhafart fBrid paiflg] e ket e 5,

37. %eWiiRod as claimed in any one of clains 15 to 36,
wherein the nmenory conprises a tenporary nenory and a

Rer n@nent, NRAMr A6 Clgflﬁ?d M d l:r%ﬁ{l %?%{ 4%y ﬁrlearkfggaq?é 5 %l 2 Per

Mwmund&alsf orary

e mePRENdeq{p clgiay 3. ‘I‘"?W‘\Y’“Wq"tgtfse*ﬁ’"f’fﬁfefsrf@"ﬁ@ﬁﬁ‘nent
menory when the tenporary nenory is full. Anmended
Sheay. | REMARES 1 SRONR! A0RLAZ orkfy FREpLAE 180l Ch
2005 39. A nmethod as clarnmed in claim3 erein

ol dest data in the tenporary mﬂmrylsflrﬁ witten
o the pélraofiwasn@ransaven thabfioprerablecoroh dpewessdntte software

ove Iémidgbrhéﬁﬁ confpridifl a ContpRteNS6hrate cotle MafBstfigufos GhedirdBestdr BT
\z;\lllqy rﬁeoﬂ'n%l'e ncﬁgnlstagglg%em%ﬁ& on%%f’cgﬁlqg% ; %od aim 31,

e|n ransnlss on. 41. A
device for use in perforn1ng t he nmet hod of any one of
clains 15 to 40. 10 42. A software arrangenent that is
operabl e on a processor, the software arrangenent
conprising a conmputer program code that configures the
processor to performone or nore functions as clai ned
in any one of clainms 15 to 40. Anended Sheet PEA/ AU
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