2 7 OCT 2005 - 1 METHOD AND APPARATUS FOR MEASURI NG TEMPERATURE OF A BODY
FI ELD OF THE | NVENTI ON The present invention relates to a net hod AT 2005
apparatus 5 .for neasuring the tenperature of a body or object, of
particul ar but by no neans exclusive application in the measuring the
tenperature of a person for the detectilon of persons displaying synptons
of Severe Acute Respiratory Syndronme (SARS). 10 BACKGROUND OF THE

| NVENTI ON Onggeexbst AR AR N0dref B |ﬁ1&@@b?ﬁgmﬁ%§e8§ei kEhgt, 1 nduce

fever is by neans of visual and using clinical er to neaSure the
body tenperature of each 15 person. For exanple, any person with a neasured

t enper at ur e XHLIBYIE ank abgeeTenconsi dered to be potentially infected with
SARS. This j,s based qQn the ke i ndi cator that a suspected SARS infection

will have &PR&EESIE HgRIELDEr relplieselo 3 Rthpdraandh PRI Eeni ng 20
requires clfzse morsadnglithle thapsuspect edf perissdy ahd disjeates Yosl ow. More
general ly, | . ' i st ens_have, been used , for, suryveil.l ance
pur poses, r%{/%lﬁc{uﬁ%elj %&n?gngécge%a SECHRE WD of AT A iR, However
such syst emeamugringnddeutampereypreadf ya hpeison af @oothe ebotadtiom (f 0. 10

but an accWyacf Qnl o ches ot 0 -
accur at el ylﬂrreasure thgitaé'ngglr-ggﬁggo%l% ('?Eeg%%%?s %%hﬂﬁ&%%‘zéﬁ%%#E | NVENTI ON
The presentSYrome dfA5Sdvi des, therefore, a method of measuring t he
tenperapure of a object, conprising: 'creating inmge data corresponding to

an image of S AR Br Wis"ERYENREF (NP rared canera and
One existing method of screening people for diseases that
induce fever is by means of visual and using clinical
~ thermometer to measure the body temperature of each

15 'person. For example, any person with a measured
temperature of 38°C and above is considered to be
potentially infected‘with SARS. This is based on the key
indicator that a suspected SARS infection will haveva
onsét of high fevér.' However, such a method of screening

20 rgquires close contact with the suspected person and is

very slow.

More generally, infrared imaging systems have been used
for surveillance purposes, prevéntive maintenance and

25 thermography applications. However such systems are
inaccurate, typically having a good resolution (of 0.1°C)
but an accuracy of only 2°C. Hence, éuch syétems cannot

be used to accurately measure the temperature of the body.

30 SUMMARY OF THE INVENTION
The present invention provides, therefore, a method of
measuring the temperature of a object, comprising:
creating image data corresponding to an image of
said object by means of a infrared camera and '
35 ‘representable as a greyscale image of said object;
establishing a temperature calibration for said
greyscale image; and
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35 representable as a greyscale inmage of said object; establ Pshiff@ #{{s
tenperature calibration for said greyscale imge; and Anended Sheet

| PEA/ AU 2 7 OCT 2005 -2 deducing said tenperature fromsaid greyscal e i mage
and said tenperature calibration; wherein establishing the tenperature
calibration for the greyscale output co#fprises collecting calibration data
5 by imaging a substantially nonochromatic thermal source by neans of said
i nfrared canera andedebéngimgi@rt&mmﬂﬁqﬁuq;kfropraddﬂeQMeweda&alihagbion of

sai d greyscal%dpggggt%gggaggﬁu éné en13%§FFra on the basis of said

calibration data f ick of accurate |nfrared I magi ng
systems is address¥BeE§iBaeFbakti FRLGhEHenteppeFatymer £aldbrasing dpra
greyscal e i mage grieysichllebeutirder sémmrl ddmicolille tiimag e alfibiriae iohj datta such

as a persgn), f | of

t he ObjGC? gyasugﬁlﬁgngngu?ggggg% fﬁ%erson@ﬁaﬁéylﬁ;gﬁﬁiéég ggg%@g By

ani mal , planﬁeaﬁﬁaﬁﬁnﬁ?é obfEEared RRERHR éﬁig@@FfZGn$h@-

pr edet er m negreddthiathea mylbﬁaswﬁaiﬁ esafm ga:efylsrc&ﬂe seitpeft fviskad@rent al

or usage condl%lon%daggm%?g E%tpgg 1 TR é?ﬂéﬁdﬁ.@%qigﬂégi %h%aQredeternlned

calibration t0 B8 a second set environmen or ‘usage
conditions. Mre preferably nodifying the predeterm ned 25 calibration
co][rprl Seso O, |Z|tlﬂ§ bb@bD?ﬁdef ew%me;ct dtduraat li@;[]fm%@r d.hn{a@lh@ a ]
reference gr cal e image .o Qur.c The er source_may be
provi ded in F& mfréfeggg %&e%b g%fmkréilng‘%he ih rare%gcamera in

terms of a greyscale image. It will be understood that

the image of the object (such as a person}, as in common

usage, may comprise an image of a portiom of the object

15 {such as the face of a person).

The object could be an animal, plant, inanimate object,
person, or any other object.

20  The predetermined‘calibration may be suitable for a first
set of environmental or usage conditions and the method
may include modifying the predetermined calibration to be
suitable for a second set of envirommental or usage
conditions. More preferably modifying the predetermined

25 calibration comprises normalizing the predetermined
calibration according to a reference greyscale image of
the thermal source.

The thermal source may be provided in the infrared camera.
30 |

The thermal source may be one of a plurality of thermal

sources.

Preferably the first set of conditions and the second set
35 of conditions are each characterizable in terms of ambient
temperature.

Thus, the predeterﬁined calibration may apply only when

the ambient temperature is, say, 28°C (constituting in this
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The thermal source nmay be one of a plurality of thernal sou@é’sgg?rg{j%rably
t he firsWosmwba/e8p206ondi ti ons and the second set 35 obcwsmrdididosds are each
characterizable in ternms of anmbient tenperature. Thus, the predeterm ned
calibration may apply only when the anbient tenperature is, say, 28C
(constituting in this Amended Sheet - BPEA/ AU WD 2004/ 089206 - 3 2 7 OCT
2005 PCT/ SGQ2004/ 000084 exanple the first set of conditions), but the
second set exdmplendihiei dhsstByet @ icoadiaborme duit thepeesdnd esdtS, say,

32C. 5 Alte | val h e . condi ti.on relate to,the__use of the
i nfrared caér@?éa‘%n\ﬁg&éﬁn%sﬁamge‘%%@ Tt ﬁgsg%%eénmtn%gpgg\?‘m tTERet™or’Br has been

in operatiof¥r an extended period. 10 In one enbodi ment, the nethod
i ncl udes establishing the tenperature calibration at a tenperature or over

a tenperature range proxi mating _or correspondin 0 _an expected range
of said erf%%?erﬁ’ﬁ?: _ve?ﬁ, I F\ﬁ%n%et@ng’édFﬂ’éﬁT?“ErPFe TRt E'BEaFﬁciF%dﬁEe est abl i shi ng
the tenperegaircE dalei hnfraved ataneragnpechtas avlmtheveitahas drnger at ure range
appr oxi Mal | {igs01syARehaPa dd GO Kan EXPAEALIGANG8 OLy SBL LA SIPET AL U e,

wherein said reference ermal source a tenperature in or a
linmits of 2P%@% range. Typically the method may include extrapol ating a
surface tenperature of the object to a core tenperature of the object,

based erb t hfn ko@zoevmemingli%ier? ,S r.Eil'Pe ?neé\t!:ﬂggnizt;gﬁtscfes establishing the
temperature calibration at a temperature or over a
temperature range approximating or corresponding to an
expected range of said temperature.

15 In one embodiment, the method includes establishing the
temperature calibration at a temperature or over a
temperature range approximating or corresponding to an
expected range of said temperature, wherein said reference
thermal source has a temperature in or at the limits of

20 said range.

Typically the method may include extrapolating a surface
temperature of the object to a core tempsrature of the
object, based on the known relationship between these

25 wvalues.

Preferably said method includes outputting said image in

colour coded or greyscale form so that said temperature

can be ascertained visually at one or more portions of
30 said object.

In one aspect, the camera is replaced with an infrared
detector with a field of view sufficiently narrow that a
measure of the temperature of the person (or other object)

35 can be ascertained by the method above. This may be in
the form, for example, of a spot thermometer boresighted
to a CCD camera.




25 val ues. Preferably said nethod includes outputting said i w; ﬁ]%our
coded or wyymysesedoe form so that said tenperature C%f?ﬁ;ﬁ@ﬂfg?dsg II
visually at one or nore portions of 30 said object. In one aspect, the
canera is replaced with an infrared detector with a field of view
sufficiently narrow that a neasure of4the tenperature of the person (or

ot her object) 35 can be ascertained by the nethod above. This may be in
the form for exanple of a spot thernoneter boresighted to a CCD camera.

270CT2005 200 089206 PCT 62.004 Q0084 - 4 In a spect, the
nvent i on pEOVARRLSE REBRY- of B AETEOERG PREvidba BEEPcrEa por son,
conpri si ng: meawmgg then gendetratwor rods popdiraon & ozcanpm.lsd.gg of 5 said person

by means of said inf rc%gqlﬁgnﬁﬁ A eal 805 Ing g:[ﬂy £ 1 mage of
sai d person; and establishing errper ature ca tlon or sa| greyscal e

i mage: deduBphy ReRRPT ?ﬂfp@?é?ﬁr%f g dafyaged ﬁ"’é‘ﬁr@ a2d i nage and said
t enper at ur ereplédurpiadide aghe graysddleniakge @f%i@%a&@oﬁppﬂﬁ&t us for

measuring the tenperatu an obhj ect an i frar canmera for
outputting inmage. dat gtt cor’r’ﬁpo%l r?gu%%o Caéﬁ'%%?&ﬁ?ﬁb rd%ae% greyscal e
| mage of sarewmla:tlmasﬁd conputing neans; wherein said conputing nmeans is

configured to recei H%dﬁéhﬂg'mt@ﬁbéraﬁ&@sﬁﬁﬂ 3B g2 &sf%fé ure 20
calibration,for sai % gysca e mageglagr_l_ Lo, leduce salg erature from

sai d greysciFess SerReTRTHIS on.

The invention also provides an apparatus for measuring the
temperature of an object, comprising:
an infrared camera for outputting image. data
15 corresponding to or representable as a greyscale image of
said object; and
computing means;
wherein said computing means is configured to
receive sald image data, to establish a temperaturs
20 calibration for said greyscale image and to deduce said
temperature from gaid greyscale image and said temperature

calibration.

Preferably the computing means is operable to establish

25 the temperature calibration for the greyscale image by
modifying a predetermined calibration that is sultable for
a first set of envirommental or usage conditions to be
suitable for a second set of environmental or usage
conditions. More preferably the computing means is

30 operable to modify the predetermined calibration by
employing at least one reference greyscale image of at
least one reference thermal scurce in the second set of
conditions and normalizing the predetermined calibration
according to the reference greyscale image.

35
The infrared camera may include the thermal source or

sources,




calibration. Preferably the conputing neans is operable to estaBI'Zsm; %05
t he t enpeosowessnel | bration for the greyscal e i mage pord@eidfovdond a
predeterm ned calibration that is suitable for a first set of

envi ronnmental or usage conditions to be suitable for a second set of
environnmental or usage conditions. -MSre preferably the conputing nmeans is
30 operable to nodify the predeternined calibration by enploying at |east
one reference greyscal e i nage of at Ieast one reference thermal source in
t he second set of i tions d nor i I zin redeterm ned calibration
accordi ng t% eﬁ]eg F’e?gﬁca %arreaysc,gaf"zem e &Y nfrafed canera may

i ncl ude th@:ﬁf@m@lﬁlmbhﬁc@lﬁpl@omcesprim‘,t@ow @89‘26@0 s&reen PxOET 2005

PCT/ SG2004/ Q0084 86886kt Yot NRnpRREERES(diNMd4d8s 8ndi SP!@)re NOT €
preferably the display,is a printer or a video _screen or a nunerical

readout of BURFS fEuPBLEPEFRAT QT 8e2BraYRHa8S 'poi nts of said person or as
an average). BRI EF DESCRI PTION OF THE DRAWNG I n order that the present
I nvention I e an enbodi rent will now be
descri bed, %xa%&%%xﬁ{rf@aﬁ Sh%\ﬁiref erence to the acconpanying
drawi ng, intnwhdsh: thRgutke Jpxrassemtsenemtiq,n wayvbef mare appeawivus f or
screeni ng peoid R HabdPARD éﬂilﬁ%l:de&"& ALLOrEv bd Qe%&rzﬁ&@o%frﬂfﬂy of the
present | nvention; .15 Fi Eﬁ is a schematic view of ajnIPar at us of
figure W se?f FFFBrensHIFR TeheremcRgEpebRe eaqqgmpgmgng 8t

whlch

Figure 1 is a schematic view of an apparatus for
screening people for SARS infection according to an
embodiment of the present invention;

15 Figure 2 is a schematic view of the apparatus of
figure 1 set up for use in screening people for SARS
infection;

Figure 3 is a graph of calibration results foxr’
the camera of the apparatus of figure 1 performad at

20 different distances between reference thermal source and
camera;

Figure 4 is a graph of calibration results for
the camera of the apparatus of figure 1 performed at a
fixed distance but under varying conditions as a check on

25 repeatability; and

Figure 5 are infrared images collected by means

"of the apparatus of figure 1.

DETAILED DESCRIPTION

30 An apparatus screening people for SARS infection according
to an embodiment of the present invention is shown
schematically in figure 1, generally at 10. The apparatus
10 iz a fast, non-intrusive, passive and reliable system
for mass screening of people for possible SARS infections.

35 It is essentially a non-contact measurement of human body
temperature to detect a person with fever from a remote
distance of more than 1 m. The apparatus 10 can be




I nfection; Figure 3 is a graph of calibration results for thep,c f
t he appar at usgof figure 1gperf-orrred at 20 different distances Ige?ﬁéﬁﬁ]%
reference thermal source and canera; Figure 4 is a graph of calibration
results for the camera of the apparatus of figure 1 performed at a fixed
di stance but under varying conditions as @ check on 25 repeatability; and
Figure 5 are infrared i mages coll ected by neans of the apparatus of figure

1. DETAILED DESCR, 30: {yS 1SCr i pepple for_ SARS infection
according to an e%%%m%%%@%%@%elﬁt c%%\%%g?’ogﬂlggﬁsﬁfﬁﬁg’ ‘
schemati cal | ySAPPFHuFRedk Beirlallgsnittals, TAdnippasahoslsl0 is a fast,
non-intrusivegoRdsstyenangdiiel iakd e system for mass screening of people
for possible SARS infections. 35 It is essentially a non-contact

measur enent of human body tenperature to detect a person with fever froma

renote disst amke appavatus hem <|io1i1r¢1 alhe @l@pﬁaa us.d_le?gagiﬁelart? OET Ci005 -
6 depl oyed Lrport termna causewa ck point, seaport che

poi ntl,o hgspi ?éa?éilg?f’ﬁ?%? g“?:%%#séfre @&Wéﬁ%egﬁ hgRperagyEesTRE apparatus 10
coul d al so beantapted pbanss mimmirgiel andt behert obfeagsr e accurately
tenperatures of animals, plants, inaninmte and other objects . The

apparatus 10 includes an accurately calibrated passive 10 infrared camera
12.. . An inegee Ipearabini Hednsludesnanofcehrataheraalbraseduppasied as

greyscal o Meperddré® cRRESONE . 9%&%&%&60&’8@G?Laiﬁédpﬁgcﬁéﬁgg of .
electronical ly,  and LAeN £ Pl a8 334 o pes, SOL SU Pl CTUr e 16 on vi deo

personal computer 16 where it is processed electronically
and then displaying as a false colour picture 18 on video
display monitor 20.

15
Figure 2 is a schematic view of apparatus 10 set up for
screening for SARS. It is envisaged that the apparatus 10
would be in portable form for deployment at entrances
where there is a constant flow of people. The apparatus

20 10 is configured to screen both tall and short people
(typically adults and children respectively) in real time.
The apparatus 10 is preferably automaﬁed for use with a
motorised gate that opens automatically -only when the
person is detected to have hormal.temperaﬁure.

25 '
As mentioned above, most infrared cameras are not A
sufficiently accurate. This problem is addressed in this
embodiment by calibrating the infrared camera 12 at a
temperature within the expected temperature range. The

30 method cof calibration is by means of a reference thermal
source. The output of the infrared camera in greyscale
level is then plotted against the temperature of the
thermal source. Figures 3 and 4 are graphs of typical
calibrations under various conditionms. Figure 3 is a graph

35 of calibration results for the camera 12 performed at
different distances between reference thermal source and

camera, while figure 4 is a graph of calibration results
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di splay nonitor 20. 15 Figure 2 is a schematic view of apparat@?lgcsepg[}go
for screantogoshme SARS. It is envisaged that the appefsdseyohbhse Wwoul d be in
portable formfor deploynment at entrances where there is a constant flow
of people. The apparatus 20 10 is configured to screen both tall and short
people (typically adults and childrer? respectively) in real tine. The
apparatus 10 is preferably autonmated for use with a notorised gate that

opens aut omibi-Cehé Yeaitirn WhepethrmgiPaI0n ESxekdtdidtemcdeObliavender nal

tenperature, J.oned abo ve nfrare aleras are not
suf ficiently 5 ’2"‘@? S THAPES p o1t SheC 88dF%%%ae%aq?’§ s enbodi ment by
calibrating the infrared canera 12 at a tenperature within the expected

tenperatureFeaﬁg&es@ere%ﬂleet hod of a%%la!rgﬁét tﬂé\tlalé%ﬁ?aeal@f a reference
t her mal Erce The out put of the intrared camera in eyscale level is

t hen pl o%te eXghi FRELI9sh S 1RERPLY it the Fﬁ’épe’f?‘l@’?Pala%GFEebeFl gures 3 and
4 are graphgepéatstpicealsistahtby aindes thedeamy asniiromeatili ons. Figure 3 is

a graph 35 QhnGALidUA! | R.LASU [ on Pl pble CRNPIA L2 BerLoLupd AL  different

di stances between reference thernmal source an cdnmera |gure 4 is a
graph of caFtered i Feataopicallyeantkmesdefer fmmmcmpzceui@@%% - 7

270CT2005  BediRi@ Qi ¢a0884cbtbud [k ¢aBBEId?Y PRithRImad at a fixed

di stanci but under varying conditions as a check on repeatability. From
t hese r <%ults, it is apparent that the greyscale
It was also found that once the apparatus 10 had been

calibrated at the set-up location, the apparatus can be
quickly calibrated by using a single temperature setting.
This is to correct for any change in the temperature of
15 the environment or temperature sensoxr. This can be seen
in figure 4, where the gradient remains fairly constant.

Based on the relation between the body temperature and the
skin temperature, the color temperature of the image can

20 then be set to indicate a person with normal, feverish or
fever temperature. The processing is done by the video
graphic card in the personal computer 16 bafore the final
picture 18 of the person is displayed on the color monitor
20.

25
Trials had been performed on more than 100 persons and the
photographs of figure 5 show some of the results. 2
person with fever is readily identified by the red color
of his forehead and neck.

30
The distinct advantages of this apparatus include:
It provides a non contact screening method and hence avoid
spreading of the virus
*» It is fast and avoids delay, hence does not cause

35 inconvenient to the person under screening;
e It provides a simple and intelligent system, which

consequently does not require a skilled operator




5 level varies linearly with the tenperature and can be repeat 2d/ GLT 2005
consi st emtd 0443006 the same environnmental conditi onger/RRs6oRs t h
characteristic, the result is stored electronically and used for further
conputation to provide the false colour of the final picture 18. 10 it was
al so found that once the apparatus 10 ¢had been calibrated at the set-up

| ocati on, the apparatus can be quickly calibrated by using a single

t enper at ur ee saf! pagmitd EEFiicieh® £QES Ofdrdeding)YhEAEE dsuJihgt R tenperature
of 15 the environnment or tengerature sensor. This can be seen in figure 4,

where the gralfBRYFefdi P4 FaPf Iy constant. Based on the rel ation between

t he body t erpdtatiar zekiablichands khsute npertdtupes méed omtiorg.t enper at ure of
the image can 20 then be set to indicate a person with normal, feverish or
fever terrperature The processing is done by the video graphl c card in the
per sonal® cofpuderal f@rﬁégb?"é epRediment, Bi e LhEgMSmetRE person i s

di spl ayed OBotdwidied t80AI tCW ca&&raZEsTﬁs@&S:.ﬂb%alaeam Bﬁéf@éirﬁ@ﬁh on nore

t han 100 pe nd_th phot o f figure 5.show sone t he results.
A person ﬁ%‘ﬁ&fee:\i}egni é‘:ﬁ?'%a%la‘fe qz)}for?ty fsfg‘le%dlgy%ef Reinks CSFS‘P“&%?%. s

f orehead andtneptefeg@blie bﬁl%tfmhaadvaﬁtb@espaﬁsomlts bppaeeeersad.ncl ude: it
provi des a m&ca{&%hpaea@@& NGk dBRIGR0d 8BLL RN GRIAT! dn éi)éﬁﬁ‘q-_ld?;g of the

Vi rus is fast and ds del ay, hence does not_ cause I nconveni ent
to the Jp(t%r sB® /e 48 éEﬁFﬁ tha tt}ﬁr BFFEeR bagigyfeyegng i nt el li gent
system which consequently does not require a skilled operator WO

2004/089206Modifications within the scope of the invention may be
readily effected by those skilled in the art. It is to be
understood, therefore, that this invention is not limited
15 to the particular embodiments described by way of example
bhereinabove.

Further, any reference herein to prior art is not intended
to imply that such priox art forms or formed a part of the

20 common general knowledge.




- 8 2 7 OCT 2005 PCT/SG2004/000084 It permts efficient nﬁfz Eﬁﬁegﬂgng,
hence saving in manpower resources; It is reliable and ens t #tous
nmonitoring. 5 In an alternative enbodiment, a spot thernoneter boresighted
to a CCD canmera is used instead of the canera. However, in this case the
systemis be pointed accurately di, preferably, the forehead of the person
to be sc Eeneg. When the tenperature exceeds a certain value, an ala[n1can
10 be se% 2% hdi cate that the person has a fever. Mdifications within the
scope of the invention may be readily effected by those skilled in the

art. It 4s r ; f t..Lhis invention is not [imted
15 to tH%"%???ﬁﬁrggggﬁ%%glnéﬁ%g%ggsgéﬁgg%ggvrﬁaﬁ o?neegﬁﬁF * herei nabove.
Furt her,© t#t%Fence herein to prior art is not intended to inply that
suchsprior artcferttmgrinfayerddta patieshohfieng 20c CQAMDRagENGEal know edge.

2 7 CCT - CLHALNE t f asuring_the tenperature of an
obj ect, g%%?rp?lfjg?cn%: )LSI\AEerae%Bt iogggﬁnﬁggrgﬁ?geﬁ%??’égpﬁﬂ‘gi ng to an i mage of

sai d objERRT®RE OfS gh dueyEgrdd émpgeacndaidepnagentable as a

greyscal e i magsstodb Al igegeenpetabhi s NeADi Br L €IBRT AL €2 £l i bration for
said gr 2l 'qﬁgg' ﬁndCQO'dedu0|ng said tenperature fromsaid greyscale
| mage a%y al'agh% ec‘?ea{t GFe calibrati on; wherein establishing the :

t enpBr at ure cHIBHNDFAHiG temperature from said greyscale image

and said temperature calibration;
wherein establishing the temperature calibration for
the greyscale output comprises. collecting'calibfation data
by imaging a substantially monochromatic thermal source by
15 means of said infrared camera and selecting or modifyiné a
predetermined calibration of said greyscale output of said
infrared camera on the basis of said calibration data.

. 2. A method as claimed in c¢laim 1, wherein said
20 predetermined calibration is suitable for a first set of
environmental or usage conditions and the method includes
modifying said predetermined calibration to be suitable
for a .second set of envirommerital or usage conditions.

25 3. A method as claimed in claim 2, wherein the modifying
of the predetermined calibration comprises normalizing
said predetermined calibration according to a reference
greyscale image of said thermal source.

30 4. A method as claimed in claim 2, wherein said first set
of conditions and said second set of conditions are each
characterizable in terms of ambient temperature.

5. A method as claimed in claim 1, including establishing

35 the temperature calibration at a temperature or over a
temperature range approximating or corresponding to an
expected range of said temperatﬁre;

6. A method as claimed in claim 3, including establishing
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the greyscal e output conprises. collecting calibration data by) ifnggifng(a
subst ant ma0 tog94/08meCchr omati ¢ thermal source by 15 neap@r/sdzoedioghss Nfrared
canmera and selecting or nodifying a predetermined calibration of said
greyscal e output of said infrared canera on the basis of said calibration
data. 2. A nmethod as clainmed in clai-ml® -wherein said 20 predeterm ned
calibration is suitable for a first set of environnental or usage

condi tions ahe thempeeditho icadibaesionedi fayitefpashtuis esdelorier ged

cal i brat’i on ' f nd set of envirpnnental or usage
condi ti ons. t%@pgsai“née?%c?g’eaggéf%c%a i 8Faf?nr§?5m&é’r%%°hé‘nrmdi fying of
t he predet esFPREESE ¥ 3ugan Ofo Faddnpemprrntyoeravherein sslidd nefedebes i ned

cal i brati on taeeRali S@uide dakehetOREOratdlz@Y162b2 AEBUE Afingaisdokher mal
source. 30 4. ,A nethod as clainmed 1n claim?2, wherein said first set of

4
condi ti oRs AfAd%sEf¥¥%%cond set of conditions are each characterizable in
ternms of anmbient tenperature. 5. A nethod as clainmed in claim1l, including

establishing 3% hbendfReabiheacal | dratd 9n fﬁci”%é:. erature or over a
9 p 0

t enper at ure range approxi nail ng or  correspohding . expected range of
sai d t enper SFGFRPOALIAG R FYFLage chennaxatunecefi sl abjsickditagaest abl i shing

Anmended Sheebre! PEAJAALNR20845888 205 ect] Obaded & @ IR

PCT/ 862{894/ 9_(%9084°t e t%n%&r ature.gali ati?(:)‘n at a tenperature or over a

t enper at ur e “Fange R pprox it g ot W&@ﬁo TR 9 angigaitled range of
sai d t enper gruectemprradiuresai d reference thernmal source has a tenperature
in or at the limts of 5 said range.

8. A method as claimed in c¢laim 1, including outputting
said greyscale image in colour coded or greyscale form so

15 that said temperature can be ascertained visually at one
or more portions of said object.

9. A method as claimed in claim 1, including creating
sald greyscale output of said infrared camera from non-
20 greyscale data output by said camera.

10. A method of measuring the temperature of a person,
compriging:
calibrating an infrared detector at a temperature
25 or over a temperature range approximating or corresponding
to an expected range of saild temperature;
creating an image of sald person by means of said
infrared detector; and
deducing said temperature from said image;
30 wherein said infrared detector has a field of
view sufficiently narrow that a measure of the temperature
of said person can be ascertained.

11. A method as claimed in claim 10, wherein said
35 infrared detector is in the form of a spot thermometer
boresighted to a CCD camera.




7. A nethod as clainmed in claiml, including extrapolating a surface
tenperature of said object to a core tenperature of said obj ezt, BEE0BN
a known 10 rel ationship between said surface tenperature and said core
tenmperature. 8. A nmethod as clainmed in claim1, including outputting said
greyscal e .image in col our coded or greys@ale formso 15 that said
tenperature can be ascertained visually at one or nore portions of said

object. 9. A gwtho ied dn . claiml,. i,ncludi creatin said -
greyscal e outg%f 0 Iggtl: (?n ra?%%%ea(ﬁe% Fradh ﬂ'dnf"?‘%(ﬁ'edfl@?& | 8bdSER out put
by said caneras dalpersomtdwoch qfamteasfird npddea .t enperature of a person,
conprising: calibrating an infrared detector at a tenperature 25 or over a
tenperature range approxi mati ng or corresponding to an expected range of

sai d tenperatlle; Eumeappahtars i fagenafs\saind pokseempy ri@ars ok said

infrared dete r..and deduci ng said tenperature fromsaid image; 30
wher ei n sgid {51%1 ?%‘F'ed‘:%?%ﬁ’tﬂ has a field of view sufficiently narrow

that a neasure of the tenperfatamed cefnesal dopebsepuedingeinsgerdatpned. 11. A

met hod as clagfgedeén clai mt':lo, wher ei n sati?% 35 infrared detector is in the
formof a spot-thernohersr “biediGheriGrdeced gafEryscaecinegs °f11 12,
A method as csaidresbject] admd 1, wherein said object is a person or a part
of a person. 13. "An app%rat s _for neasuri ngBEh'e tenperature of an 5
obj ect, conprising: anS W’i}"é’@ BERE5a OPEr 2BueptPt FRGE thagea Hat Hnage
10 data, to establish a temperature calibration for said

greyscale image by selecting or modifying a predetermined

calibration of said greyscale output of said infrared

camera on the basis of calibration data collected by means

of said infrared camera and a substantially monochromatic

15 thermal source, and to deduce said temperature from said

grgyscale image and said temperature calibration.

14. An apparatus as claimed in claim 13, wherein the
predetermined calibration is suitable for a first set of
20 envirommental or usage conditions and the computing means
is operable to modify said predetermined calibration to be
suitable for a second set of environmental or usage

conditions.

25 15, An apparatus as claimed in claim 14, wherein the
computing means is operable to modify the predetermined
calibration by normalizing said predetermined calibration
according to a reference greyscale image of said thermal
source.
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corresponding to or representable as a greyscale imge of sai d20}bj[}e{p]t 20gd
conmput i nwoasper abl e to receive said image 10 datBscheydekabl ish a
tenperature calibration for said greyscale inmage by selecting or nodifying
a predeterm ned calibration of said greyscale output of said infrared
canera on the basis of calibration dala €ollected by nmeans of said
infrared canera and a substantially nonochromatic 15 thermal source, and to
deduce sai di§ ermuaf appafathonas HlhindHeys cal £in N2ge janduddhg 4 enperature
calibration An apparatus as claimed in claim 13, wherein the

pr edet er m n%ﬂs% Ypration is suitable for a first set of 20 environnental
or usage conditions and the conputing neans is operable to nodify said
predet er m nefl, cald RiRkLaRul Gad & 1a3MliAbh o fin A63CGHBL0241 s g SNVI T ONITEN! Al
or usage condltlons . An apparatus as clainmed I1n clarm 14, wherein
the corut dplaars PSPBb'é‘F%EbIQE taovl’rﬁﬂf’f?/clfw (FedePBRATHERL calibration
by normal i ziegiasi dpresipéedatirnd cal i bration according to a reference
greyscal e i mage of said thermal source. 30 Anended Sheet JPEA/AU 2 7 OCT
2005 WD 2004/ 089206 PCT/ S&2004/000084 - 12 16. An apparatus as clained in
claim12, including a display. 17. An apparatus as clainmed in claim 16,
wherein said 5 display is a printer or a video screen or a nunerical
readout of tenperature.




