WO 2006/003658 PCT/IL2005/000707 3D THERMAL BREAST CANCER
DETECTION FIELD OF THE INVENTION 5 The present invention relates
to a system and method for 3D imaging thermographic imaging, and
wooresaastistlarly to 3D thermographic imaging of a portioreafraihusa o7
body, BACKGROUND OF THE INVENTION 10 U.S. Patent No.
6,442,419 is believed to represent the current state of the art 1
SUMMARY OF THE INVENTION Embodiments of the present invention
seek to provide asysternAandREEIRdhROERCORTRETENSN of 3D
non-thermographic and thermographic imaging of a portion of a human
body, preferably for mggical dirgpestiguatigsss. In accordance with a
first aspect of the present invention, there is provided a system for
determining presence or absence of a thermally distinguished object in a
5 living bodphdheesystanvaampricistes & conybinmmdamiagetigehérattlp imaging
configured.for combining non- thermo hi ee-di ional
e R A A g o L 18 SRS REIR HR LA O 3
portign dirfemsiorimiddata of said tissue region so as to generate
three-dimensional temperature data associated with said
three-dimensional tissue region. In accordance it@ second aspect of
the present invenMWﬁWo@%@ﬁ%W%% ﬁjetermining
10 presence or absence of a thermally distinguishable object in a living body,
the methag SOPRIRIRG: E9MPINNG RORANF YD RIARhIE Y BN RAS 6P Ble
data of a thige-dimensional ffasue region in the iving body wit
art.thermographic two- dimensional data of said tissue region so as to
generate three-dimensional temperature data associated with said
three-dimensional tissue region, thereby determining the



presence or absence of the thermally distinguishable object. There is
provided in accordance with a preferred embodiment of the present
invention a system for 3D thermographic imaging of a portion of a human
body including non-thermographic image data acquisition functionality
operative to acquire non- thermographic i |ma data for at least a portion
of a human body, the? M%%ﬁ%%ﬁ él%{t‘é thlidition functionality
operative to acquire thermographic image data for at least a part of the at
lea one ortugS (ﬁf tgte hum an body. contai nln%)at le d%St on ]aecdt

imen esen mnvention see 14e a s od for
com |ne Image gener or operaeflve 0 CcCOom the nony ermograr%

corgparativermograpieie-iheage ek ito gnoditezogisphily isensityeo! a portion of a

huitkteSodiMeRNAI, @M%&dtéﬂi@%ﬂ%’f@pmﬁ%&n and orientation Of the at
least one object Wltrtthral tr:ﬁ at least aﬂﬁgﬂﬁlon of the human body
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acquisition functionality and the thermographic image-data acquisition
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another preferre odlment of the present invention
non théfRedaphieiitnagecandadspre ted %mf@wamﬁmmagéﬂam iptlvigied a

mettdeast ﬁH’i@mﬁ‘M@tdl@l@W@@@l iRe:oAskditignahavs atterﬁg%timytethﬁsject in a
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camera, O tlonﬁlly and preferably, the stills camera includes a

g EROSREANED SIS CFFET B R0y e A Ramborddigayining the
rreatteraativeiynthe Migitdlecanibraidtchudes GG iert CMOS. In accordance

with-g, flyrther p&@f@éﬂe% accordance with a preferred embodiment of the present
invention a system for 3D thermographic imaging of a portion of a human body including
non-thermographic image data acquisition functionality operative to acquire non-
thermographic image data for at ieast a portion of a human body, thermographic image
data acquisition functionality operative to acquire thermographic image data for at least a
part of the at least one portion of the human body containing at least one object and a
combmmed image generator operative to combine the non-thermographic and
thermographic image data to provide a visually sensible three-dimensional output
mndicating the location and orientation of the at least one object within the at least a
portion of the human body.
In accordance with a preferred embodiment of the present invention the system
for 3D thermographic imaging of a portion of a human body also includes a housing
containing the non-thermographic image data acquisition functionality and the

thermographic image data acquisition functionality. Additionally or alternatively, the



2a WO 2006/003658 PCT/1L2005/000707 embodiment of the present
invention the non-thermographic image data acquisition functionality also
includes a polarizer. Alternatively, the non-thermographic image data
acquisition functionality may also include a color filter. In accordance with
another further preferred embodiment of the present invention the
sytiETgPab Hie TR iRt A Sieg iSiippilinetiohali s drmsitivelto includes a

poﬂftﬁfﬂnﬁﬁdd%&(@@é@m&e to @@@@I@@ﬂﬁﬁ withiagstill further preferred
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ombine the non- thermé?ga] lng nd thermaographic image data to provide
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visibly sensillethsib-gitrensienatctutpd tabddroamoiuhicatiens hﬁMﬁﬂﬁ the
nomﬁgaﬂxgrsgmﬂsg%ﬂagtgoalaﬁﬂgﬁ%grﬂ%%%9 %@ qisplay. Ef&{ (aply, ihe or a

di }%/stem also includes a communications network operative to conne
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b , the com uti ice |ncI des a PC or a PDA and
m%?&glsgaby inc I 3e%s 0 acc a [%nenﬁégwajte s one%CRT or a plasma

screen. As a further alternatlve, the display may include two LCDs or two
CRTs packaged together in an eyeglasses structure. 20 Preferably, the
display is operative to display a pointer. In accordance with another
preferred embodiment of the present invention the communications
networks include at least one of intranet, Internet, Blue- Tooth
communications network, cellular communications network, infra-red
communications network and radio frequency communications network.
25 In accordance with yet another preferred embodiment of the present
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invention the system for 3D thermographic imaging of a portion of a

human body also includes a positioning device operative to reposition the

non-thermographic image data acquisition functionality or the
wbermagsaghic image data acquisition functionality. Additiom@iiy: Q6os/c00707

alternatively, the system also includes a positioning device operative to

30 reposition the human body. There is also provided in accordance with

another preferred embodi t of th ti i .
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0P NI OGARING #hage data and the thermographic image data include
at least one two-dimensional image, Additionally or alternatively, the
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dispigitirsfertie AR RtHB RS A ier MRS £5 COMEPHBIT RSP SRRRALE
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R ke e o SRR 0 RBIRRR YRR G IAgS:.
Preferably, the computing device includes a PC or a PDA and the display includes of at
least one LCD, at least one CRT or a plasma screen. As a further alternative, the display
may include two LCDs or two CRTs packaged together in an eyeglasses structure.
Preferably, the display is operative to display a pointer.

In accordance with another preferred embodiment of the present
invention the communications networks include at least one of intranet, Internet, Blue-
Tooth communications network, cellular communications network, infra-red
communications network and radio frequency communications network.

In accordance with vet another preferred embodiment of the present
invention the system for 3D thermographic imaging of a portion of a human body also
includes a positioning device operative to reposition the non-thermographic image data
acquisition functionality or the thermographic image data acquisition functionality.
Additionally or alternatively, the system also includes a positioning device operative to
reposition the human body.

There is also provided in accordance with another preferred embodiment

of the present invention a method for 3D thermographic imaging of a portion of a
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thermographic image data in a first relative position. of the human body
and at least one 20 thermographic image data acquisition functionality and
acquiring at least second thermographic image data in at least a second
welatinepesition of the human body and at least one thennpgraphicsitiage

data acquisition functionality. In accordance with a further preferred
embodiment of the present invention the at least second relative position
is configured, by repositioning the human. 25 body. Alternatively, I?ﬁ‘&rx £

it A e et
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In accordance with yet another preferred embodiment of the present
invention the acquiring thermographic image data includes acquiring first
thermographic image data in a first relative position of the human body and at least one
thermographic image data acquisition functionality and acquiring at least second
thermographic image data in at least a second relative position of the human body and at
least one thermographic image data acquisition functionality.

In accordance with a further preferred embodiment of the present
invention the at least second relative position is configured by repositioning the human
body. Alternatively, the at least second relative position is configured by repositioning
the at least one non-thermographic image data acquisition functionality or the at least
one thermographic image data acquisition functionality. As a further alternative, the
first relative position is configured by a first the non-thermographic image data
acquisition functionality or by a first thermographic image data acquisition functionality
and the at least second relative position is configured by at least a second the non-
thermographic image data acquisition functionality or by at least a second

thermographic image data acquisition functionality.
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invention the combining includes computing a non-thermographic
three-dimensional model of the non-thermographic image data,
computing a thermographic three- dimensional model of the
wihenmagsaghic image data, combining the non-thennograpricilig2005/606707
three-dimensional model and the thermographic three-dimensional model
to provide the visually sensible three-dimensional output and displaying

the visua'%%%@gﬂﬁi&%% dimensionalopiRuL-Jd A60IHRNAS MR Brstih:

_ further preferred embodiment of the present invention the computing a
inveRsiethefthogripRIeTBERRmRsmnaldito i tiiehofnsE PR Pho Graphfc
thelMagepHalamalse daeluelRs:aom puling Shefial daiaeithamnen Hoesmagraphic
ree-dimensional, model. Preferably, the computing spatial data of the.
ot ST SrPATE B e Rl RG0! ol R TR P 1
AltemnatiZeloo ahdifiate sebitthe poition of dbeiBursdiybedizsnduitionahyrarograpic
imAUCERAUYEN 36 CRRRSHAG A foR-Her %Qﬂ{égﬁgﬁiaf%ﬁa%m@ﬂ@%@isiﬁon
model of the non-thermographic 25 image data also includes obtaining
funpifenalisiencletadimgthinadiEtirusing srdidsuet turs BRI rRATIGPIHE
codfigiian hwdystInageosdanemaavith-anethelcpirfetsd embadident aiikbstion
present invention the computing a thermaographic three-dimensional ..
SRS Rt hO eSS A TR A o o R i g omatity
enchpatial tdunpeé tadsire datadiidhengon 30 thermographic three-dimensional

model. Preferablyaihe ComPying fnaiia! dafa-Qhtisuoartiersragtapicnt

three-dimensional model includes computing the temperature of the
inveRiaBriT SRPRURENIOHPRIRHBRHEK Y aRdherEosaRtia d8res ppnsional
modQ0&/0QBE SR ZQIMA0GHAAL |a-acComsanempVith yRaogtic three-
IO L T —
thrtbrdigelimensiondtod dhéribtunegrapiis thntiatinpositioding dabinorpvide the
visRUMGAUARD L s HTIERS UIR)IT | ROANIEL B VRAEAD hsible three-
dimensional output.

In accordance with a still further preferred embodiment of the present
invention the computing a non-thermographic three-dimensional model of the non-
thermographic image data also includes computing spatial data of the non-
thermographic three-dimensional model. Preferably, the computing spatial data of the
non-thermographic three-dimensional model includes computing the X, Y and Z
coordinates of the portion of the human body. Additionally or alternatively, the
computing a non-thermographic three-dimensional model of the non-thermographic
image data also includes obtaining information relating to the color, hue or tissue
texture of the portion of the human body.

In accordance with another preferred embodiment of the present
invention the computing a thermographic three-dimensional model of the non-
thermographic image data also includes computing spatial temperature data of the non-
thermographic three-dimensional model. Preferably, the computing spatial data of the
non-thermographic three-dimensional model includes computing the temperature of the

portion of the human body along the X, Y and Z coordinates.
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5 model in parallel manner. Preferably, the substantially positioning the
non- thennographic three-dimensional model and the thermographic
three-dimensional model includes substantially positioning a marker.
wAtlittomadlss or alternatively the substantially positioning theci/iLzeosoo07e7
non-thermographic three-dimensional model and the thermographic
three-dimensional model includes substantially positioning X, Y and Z 10

coordinateg, of 116 NAR:tNEIN 9 %Bﬁiﬁeﬁ“l[)?éf%%e e 'BQ&M&%O' SF N Dgent

_ thermographic _three-dimensional model. In accordance with still another
mYsiateRrdbce AiBURIEN LT thenphegeesraphientidretiesipieaping adelvaavaiye
thé&ahsialtibregedimeRsional outaet ai@mmglﬁdsaamﬁn@yﬁaa@m@ta{e non-
Additionally or alternatively.the displaying the visually sensible 1 X
R S T HSLRE CHaplagi e R VESo el
S madsuaity B@nﬁﬁile.rtmeexdirﬁmﬁsidﬂwl dl;@plmmstmtivd)hdapmétwmmg ftthewon-
nBFRIeHEA embedimant of the RreRe.invROtan MMe methodalsodnelidesa

extracting information from the visibly sensible three-dimensional output,
modsd Privdrsntyafestintiuaettiapming ke extdtinaly ifforHratsively the
subsiditi 'élﬁbauyogfﬁaﬁﬁ{@&gh\éeiﬂoﬁhﬁem%ﬁ}@&l ﬁisﬁl't@léﬂdﬁﬁéhéi@ﬁhﬁ)ﬁljﬂﬁgelhﬁg? the
visibl nsible three-dimensional.oytput to.at least. one visibly sensjble
e et e PR N R e e e
10 coDESERIPTIGN@FIEHE DRAM/INGS! B Firecprd seoddheed tion thdthiseraphic

midpdersiood and arpreciated more fully from the following detailed
description, taken in conjunction with the drawings in which: Fig. 1 is a

simplified PRBFFAFHESE Aidh Bith SO rRREmIEoFEPRRIEsR of the present

intBgiBIogIaRNislAIag g SHStENy QPRIBL eribcAgRaanes Witha RIefandekies

dis%rlg}tf)l%%i@%g}n érlg(lg%&ﬁ?}? Q; ia‘}/e%?zg:gfgiy the displaying the visvally sensible

15  three-dimensional output also includes displaying sectional views of the visually
sensible three~-dimensional output.

In accordance with a further preferred embodiment of the present
invention the method also includes extracting information from the visibly sensible
three-dimensional output, and preferably also includes displaying the extracted

20  information. Additionally or alternatively, the method also includes comparing the
visibly sensible three-dimensional output to at least one visibly sensible three-

dimensional model.
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Figs. 2A-2E are simplified pictorial illustrations of five alternative
embodiments of one stage of a method in accordance with a preferred
embodiment of the present invention; Figs. 3A-3E are simplified pictorial
Withustieitiosss of five alternative 15 embodiments of another Btage. wi#004707
method in accordance with a preferred embodiment of the present
invention; Fig. 4 is a flow chart illustration of the computing stage of a
method in accordance with a preferred embodiment of the present
invention; Fig. 5 is a simplified pictorial illustration of an initial step of the
20 computing stage of a method in accordance with a preferred
embodiment offherpressrtRIPIBONODF FgRGIR AWINPFied pictorial
illustration of another step of the computing stage of a method in
accordance with a preferred embodiment of the present invention; and 25
Fig. 7 is aBienpiifiet pictenigdillustr donndtstedinandteproscatedcoreisufiniy

from 388 RiBW h@&aﬁeﬁcg&r&%ﬂgﬁ Wik 2 prefsires eopbagimaiat afthges in
present invention. 7 WO 20 6/003658 PCTI1L,2005/000707 DETAILED
whiESCRIPTION OF PREFERRED EMBODIMENTS Reference is now

made to Figs, 1, Whighn ilitist piesdabisiarntion 3Dai0nnathiemmograhhiand
and thermographic imaging of.a portion of a human body. in accordance
oA S DGO N AT BrACAC VAR T Detony el Bt

the psesdrasoaediagnostic tool, for example for medical diagnosis such. as

diagnosis gf tumarsand. spaciticallyitife diadaesis el RNESoUsRRRR!
tumors. As seen in Fig. 1, a body part 10 of a person 1.2 is located in front

embpdifents phagyeewes Rethadeihareeriapse Will) peatansh srdeamgest i
theFRYEHTRL SMitaple

Figs. 3A-3E are simplified pictorial illustrations of five alternative
embodiments of another stage of a method in accordance with a preferred embodiment
of the present invention;

Fig. 4 is a flow chart illustration of the computing stage of a method in
accordance with a preferred embodiment of the present invention;

Fig. 5 is a simplified pictorial illustration of an initial step of the
computing stage of a method in accordance with a preferred embodiment of the present
invention;

Fig. 6 is a simplified pictorial illustration of another step of the
computing stage of a method in accordance with a preferred embodiment of the present
invention; and

Fig. 7 is a simplified pictorial illustration of the final step of the
computing stage of a method in accordance with a preferred embodiment of the present

invention.
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position relative to imaging device 14. Person 12 may initially be
positioned or later be repositioned relative to imaging device 14 by
positioning device 15, which typically comprises a platform moving on a
whaitptmywbosse of an engine, or by any other suitable force. Astditionaiyero?
tenor 16 may exist in body part 10 of person 12. Typically, body 15 part 10
comprises a breast, and tumor 16 comprises a breast tumor such as a
cancerous tumor. In accordance with a preferred embodiment of the

present invention, person 12 may be wearing a clothin garment 18, such
as a SMT%@P&B@S@%%HS%@W&%F@H%? fable or

partially penetrable to VISIb|e wavelengths such as 20 400 700

nanometers, and may be etralglet e ths that ar er.than
visible w Féﬁ?ﬁ%és 20 eeng A%g |89F1§I are?‘grregéce

them@gr@ﬁimmﬁ lﬂeetem@teghlclusegtng)@?smarmésl mﬁaﬁénab@n dbwéy;tlyl erctindance
mﬂodrgrgfe phAARLIREINSS RN RO PA AN | argﬂe@%ltmtda

preferably, reference mark 20 is directly attached to_body part 10.

diagnoriie iR, rﬁﬁrﬁ@@%@ﬁ&ﬁ?@é}ﬁ%éﬁﬁ%@ Afsteas Staﬁta%ﬂaf ek 258
spe@i’ﬁ{\!&[l}qﬂ ﬂer&@glnla&@ém»t&tbei suitablenaiark, as described herelnbelow.

Imaging device 14 IIy rise at least one,nan- the agr
S5 ik doh BN e RRILARNG

imaging s B4 P RSB wave en s an
imdgagt dnecdhignbgraphiminiaging dpstemidg \Amﬂ@tlglyrse!mmw@ﬁajﬂrrﬁuaaﬁéﬁi

posﬁt%tqwaé(&t%ftgttlagyg@atxe'rfathﬁe@atlga%%;lﬁléa IHOMRIBEAUPLB18,

micrometer. Typically imaging 30 ;ﬁgstems and 24 are capable of

repgaitising resfafidpde AmagED WaissibbdnersiiapBdcleBtidrafist o RiFmst
corﬁ{éfﬁt@)a bgaaiasechinitigrhaf mntp%m@@mh@gm@ﬂwama&uﬁ@&
e R e G T R
paibé (ptacgditasirontadtnant threron dgraphicisimadirmg st ystern @@hﬁymcaﬂgﬂrams
rud§@st one non-thermographic imaging system 22 may

In accordance with a preferred embodiment of the present invention,
person 12 may be wearing a clothing garment 18, such as a shirt. Preferably, clothing
garment 18 may be non-penetrable or partially penetrable to visible wavelengths such as
400-700 nanometers, and may be penetrable to wavelengths that are longer than visible
wavelengths, such as IR wavelengths. Additionally, a reference mark 20 may be located
close to person 12, preferably directly on the body of person 12 and in close proximity
to body part 10. Optionally and preferably, reference mark 20 is directly attached to
body part 10. Reference mark 20 may typically comprise a piece of material, a mark
drawn on person 12 or any other suitable mark, as described hereinbelow.

Imaging device 14 typically comprises at least one non-thermographic
imaging system 22 that can sense at least visible wavelengths and at least one
thermographic imaging system 24 which is sensitive to infra-red (IR) wavelengths,
typically in the range of as 3-5 micrometer and/or 8-12 micrometer. Typically imaging
systems 22 and 24 are capable of sensing reference mark 20 described hereinabove.

Optionally, a polarizer 25 may be placed in front of non-thermographic
imaging system 22. As a further alternative, a color filier 26, which may block at least a
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comprise a black-and-white or color stills camera, or a digital camera such
as CCD or 5 CMOS. Additionally, at least one non-thermographic imaging
system 22 may comprise a plurality of imaging elements, each of which
Wi dgopeodsiree-dimensional imaging element, Optionally, REAEIIGIGEWEE
14 may be repositioned relative to person 12 by positioning device 27. As
a further alternative, each of imaging systems 22 and 24 10 may also be

porfSROSHIANd; LAIALIVE{RIDRIBRN ha LY ALIGaR! QRerRpsithening-dRMiceR8hic
_Positioning device 27 may comprise an engine, a lever or any other
ImagineRIEYeréd, and may also comprise a rail for moving imaging device 14

thereon. Pmﬁembly,atrapmiti@m ngoﬁaym@aﬁay hHerspinitadysstruciéiredy

conp i@ AGLEA BX AL NUMPUBRNEINAUDG HHEMARANDchhs D or
ermographic imaging system IS output to a computing device 30 via a

CMEdn ivdditiernidins 71 deard H08 ROBTRE TN OEREAIR HIMEN LT BHE HEoBBESERBFe

a pﬁga@'@oskthmagm?r@!wn@ﬁtg,h@_a@@r@pwmdﬁy;icge Thesesulliegsdata mayihe
displayed on at least one display device 34, which is preferably

elegihected to computing device 30 via a communications network 36.
Computin@giésiadly3 iniypicaldydonipriseg beREcaifibAdorREvany pthen 12

by BALRRIS,SORAIING devies, GMMUNIGRILOBR S arke:R2 A0 Syninalbs
Bomprlsega physical communications network such as an internet or

majhalande omsijoratersativelp asmpride Riicleass praworitisnt dsvice 23.
PoSRUHIAL BSINOHYG HRaf QBMPHNICATIBRRS W AR o Faslip JtegUuaReyERbte, and

communications network, a blue-tooth (BT) communicatjons netyork qr
may g ¥h SPERHEbIE cBiMnttihi CATHRS HEW%‘#%. S oo AR Wi
reppsefenied vibodinestief dhelpigsentimedntion display 34 typically
comprises,a screen, such as an | GD scr C e S
ﬁa??urtﬁ%qrmrﬁ& & & 1@1151’31%?%?11% &Eﬁﬁgaﬁ%ﬁ PBSMAg

screen. As' a ! alternative ( ISplay ay COITIpI’[S e_ast one .
thepfeogitiping Weaditeg corsionsiAg tivo QDS & tio CRIEINEcSRcH ADnY8f &

coHRRISRYES FREVARCKRNRH IN & SHHEIURSiPlRLIO thadcaleaysyBRSSasithm
Preferably, display 34 also 30 displays a pointer 38, which i %/IPIC ”X
runmgg ARSI GRERHEDR gV Phgieeibinggata may be displayed orl at ledst one

display device 34, which is preferably connected to computing device 30 via a
communications network 36. Computing device 30 typically comprises a PC, a PDA or
any other suitable computing device. Communications networks 32 and 36 typically
comprise a physical communications network such as an internet or intranet, or may
alternatively comprise a wireless network such as a cellular network, IR communication
network, a radio frequency (RF) communications network, a blue-tooth (BT)
communications network or any other suitable communications network.

In accordance with a preferred embodiment of the present invention
display 34 typically comprises a screen, such as an LCD screen, a CRT screen or a
plasma screen. As a further alternative display 34 may comprise at least one visualizing
device comprising two LCDs or two CRTs, located in front of a user’s eyes and
packaged in a structure similar to that of eye-glasses. Preferably, display 34 also
displays a pointer 38, which is typically movable along the X, Y and Z axes of the
displayed model and may be used to point to different locations or elements in the

displayed data.
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displayed model and may be used to point to different locations or
elements in the displayed data. 9 WO 2006/003658 PCT/1L2005/000707
Reference is now made to Figs. 2A-4, which illustrate various stages in
wiethoetliaéBD non-thermographic and thermographic imagipgrafiaopstion 7
of a human body, in accordance with a preferred embodiment of the
present invention. As seen in Fig. 2A, person 12 comprising body part 10

s located poea. 5 POSANINg deviga L 5IR Rk AhPR ARG AN e 4 i

a first position 40 relative to the imaging device. First image data of body
methed m‘gﬁg acgdheenpgraphisaatbhermasrarriRgEnsn mpsgticg shadumss,
bo@RtP Rl dhreughipolaRaed Srib asaaliaHativerdpiiendbrough color
filter 26. Additionally, at least second image.data,of.bod rt 10 i
acquired b%saﬁ%}aé grlﬁé Z%hﬂ?{é?lr}nn(%r(gpr)f%g%lggblﬂcgs%as}i@r% Ezg’gﬂﬁéﬁ fhat
po#@dﬁm@bﬂ@ 106 is ﬁrostthfrmdman@é@tiaas?gf'bdndt Pogigopitiim r@aﬂl?éi‘te to
the! RAPNG dEVIGE 15 ACEALIYRMY SRO0100 AR B £ABHYHRABY-

repositioning person 12 using positioning device 15 as seen in Fig. 2A, by
theraEERBIG ARG G a Y Tional G B UL AR AR fe B AR e e
opfrid- tRB s IepeIsiioaingdaarmine magiapucoaging sysienbadusing! 0

. positioping device 28 as seen in Fig..2C. As a 15 further alternative, the

s KRR P S D g TR PN Byl etk o Bar

10 iimpgitigueicesldstasssend R fipn2R ciative sepatabegsstichdnographic
imaging systems 22:25.8868 Bokigh:2 5o hafuithessipar ofhemathesip

accordance with a preferred embodiment of the present invention, person
PETSOT AP BB G HEIII098 focatelhia D6 pobithitg aEinees saeine
defiedtiaf andmnpainslayicedd Ivaabirsiaponitipn 42n alatise igthriiiaging-
R O S THeTRD B GG 2 T o ok bt
fuhermivgraphe; tmageoddtecbiibodppton 142isragobirednfizeetb st wing two
seﬁQ&EQ‘ﬂﬂ{a@B@%%@Q”ﬂ%’ssE%% in Fig. 2D or two separate non-thermographic
imaging systems 22 as seen in Fig. 2E.

In a further stage of the method in accordance with a preferred
embodiment of the present invention, person 12 comprising body part 10 is located on a
positioning device 15 in front of an imaging device 14, in a first position 44 relative to
the imaging device. First thermographic image data of body part 10 is acquired by at
least one thermographic imaging system 24, Additionally, at least second thermographic
image data of body part 10 is acquired by at least one thermographic imaging system
24, such that body part 10 is positioned in at least a second position 42 relative to
imaging device 14.

The second relative position 46 may be configured by repositioning
person 12 using positioning device 15 as seen in Fig. 3A, by repositioning imaging
device 14 using positioning device 27 as seen in Fig. 3B, or by repositioning
thermographic imaging system 24 using positioning device 28 as seen in Fig. 3C. As a
further alternative, the second relative position 46 may be configured by using two
separate imaging devices 14 as seen in Fig. 3D or two separate thermographic imaging

systems 24 as seen in Fig. 3E. ~
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24, such that body part 10 is positioned in at least a second position 42
relative to 25 imaging device 14. The second relative position 46 may be
configured by repositioning person 12 using positioning device 15 as
wakzdnEegs 3A, by repositioning imaging device 14 using pOSiticniigoo7e7
device 27 as seen in Fig. 3B, or by repositioning thermographic imaging
system 24 using positioning device 28 as seen in Fig. 3C. As a 30 further

alternativg, {hg %%Ca%%gﬁﬁlﬁaﬂvmQﬁémﬂﬁem@éaﬁh?@mggﬁmxmﬁm

two separate imag evices 14 as seen in Fig. 3D or two separate
des@ﬁ‘@ﬁ%d@rﬁfﬁﬁic%aémaassﬁe?%ozm&s@é%ﬁ%?@.%E@.%Wﬁﬂy with the
the2Q0R/ORBGRAR G L2AASIRNNRZ Bt M Pigaparsgiated that the

non-thermographic i data uisition described in Figs. 2A-2E ma

be perfo:ﬁ{g Béli}ot?eg%’%gy d?aﬂ:‘toi%ctlfr%ﬂﬁ}ya\?vﬂ 8 [ggjfh{gﬁ%%ggr%Bﬁ% ‘.nﬁ%}.{eg
systatqcouisitioncipsuripen mfigdigAIErImagetiad b tsothpisterinagmely
boélgﬁ gmLikﬁ.e%ﬂx&@avm,gﬁﬁgh&ﬁ{p@wngna%éyéfe&ed%/}p@e RPN Aeh¥ired by

%.a plurality of harrow strips of the complete image of body part 10.

thepprasabisep2BRe ppTe @ hiby Breeh sl pRIed B8 Blurlife ghRprrow strips

or HIRHROQT SRiped paatis &Mﬁﬁﬁhﬂheﬁgﬂgth&simmhﬁ stugTRiRRdN tAepltraling off
arrow strips, or otherwise s rtions for.processing. As a further

bo Il%afﬁ\gﬁ%,Bfll?g ot Hﬁaéolfs"ﬂgg%%éﬁgfépr%%uﬁ ,té%bees'rformed using different
exposure_ti‘haeﬁlemﬁgst@ﬂ_iermdggnap%&h@faxmrnphiithi@mgggﬁafph@iﬁr&éeﬁom

imagggxrt}% 8@%@3@ [E%[Ha%}yg:%ﬂg RHEEAHD c%ﬂ?%\ﬂﬁﬁg 80AR96E33RM:RY ed in

) puting device 30 as illustrated in Fig. 4. In stage 50, image data
Figadquired from non-thermographic imaging system 22 is processed by

computingiglexie 3D toibuild amontheretographisdimeniydphiensicpils
T e T
dinNasiordd 2ddQ vittictly part 10 of person 12, using algorithms and methods that are
well known in the art, such as the method described in U.S. Patent No. 6,442,419 which
is hereby incorporated by reference as if fully set forth herein. The non-thermographic
three-dimensional model, preferably includes spatial information, typically the X, Y and
7 coordinates of the body part 10, as well as the location of reference marker 20.
Additionally, the non-thermographic three-dimensional model preferably includes
information relating to the color, hue and tissue texture of body part 10. An exemplary
non-thermographic three-dimensional model and the process of building such a model
are illustrated in Fig. 5.
Thermographic image data acquired from thermographic imaging system
24 is processed by computing device 30 in stage 52 to build a thermographic three-
dimensional model of body part 10 of person 12, using algorithms and methods that are
well known in the art, such as the method described in U.S. Patent No. 6,442,419 which
is hereby incorporated by reference as if fully set forth herein. The thermographic three-
dimensional model preferably includes spatial temperature information, typically the X,
Y and Z coordinates of the temperature of body part 10 and of reference marker 20. An
exemplary thermographic three-diménsionai model and the process of building such a

model are illustrated in Fig. 6.
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is hereby incorporated by reference as if fully set forth herein. The
non-thermographic three-dimensional model, preferably includes spatial
information, typically the X, Y and Z coordinates of the body part 10, as
Wenwgtbddocation of reference marker 20. 20 Additionally?€H@L2005/000707
non-thermographic three-dimensional model preferably includes
information relating to the color, hue and tissue texture of body part 10. An

exemplaryrt RoRphemegRanie Hﬁ%@ﬁwﬁmﬂﬁéiﬂﬂ@éﬂm@ﬁh@ﬂﬂ tﬁ@dem@gsse
ildin suchamodel are . illustrated in Fi The ima

apnic
bl R o G A e S et oo pehnal BOReL
computingltie iilves3diirestage] Saddebulidit thestsgraphicdhveess described

he:SHMERRI0NE!ROGERTRACY BRI A.RE RAFRORi %) YRR A0 QIS 06k ect

methods that are well known in the art, such as the method described in

posifienipgehiloE4EDSelD ihiba SeTRBRSHy HHERBICREAMEY FoSrL TR kST

achﬁéﬂycseiyfogﬁbda@s&yn pdhiedhepmeasapbic taer dimansitaatweodeddels, by
referally |aI temperature |nf rmati the X,30Y

lud s typicall
0 %fiigc eﬁs 9 n BRI, S5 TR DY SRS SArP T 1% ¥re L gmplary
conﬁaznkértlzee-mmeaxemd)hapykthmmgnapkﬂgetﬁﬁe@@me&tsm@mddel and

the procesg of fuileing fH&Q@é afe dlsbRtGHin it O ik l¥Pin the
2006/003658 PCT/1L.200 O 707 It is appreciated that the

comphippdoghapmibrsRsontimErSRInattebd’ B iR TreRsfineaftempprature,
tenﬁ%ﬁ@feeaibmgwhﬂmeoeﬁmhﬁfmmmeﬂiy@mnaef@qjaaitmwei diffeeent
three- r%(/nsmg 80 Is b |It in stqitgi O and 2 as %?‘%%P d and
pmﬁ% & contbing b RUMGIeRAfeds |meIrlls ona mdcfelmﬁsa e
dishly G omaptssposifioning t@frtp@m m@r@s rothyerod d{bimddnother body part
ofHAE?&;Ci%s&m&%%&’%!&&@’o%eﬁ‘aﬁ'?yed by accurately positioning

reference marker 20 in the two models, by comg_e\ ring X, Y and Z

coordinated siruadiiony BTSN S 1AsE A8 d ﬁ%%@ﬁ%ﬁl&&ﬂ‘e%ﬁﬁrf@ﬂy
coﬁkﬁ@e +hiensignaimaedelas-hula siagebafstiltisdiatesisuklgiotels of the

same c?d?%aft()lrgpy Qr}} rggﬁ/ I1CZe &1 f(trg%,s ol for e?tlgeralxrla%%ase d mdtqa acquired
at a plurality of different time points, Typically, the information compared, computed
and displayed includes information about temperature, dimensions such as length,
width, height and depth, shape, volume, color, hue and tissue texture. The information
may be displayed graphically or textually, and may be described as a change in
percentage or in absolute value.

As shown in stage 60, the output of any of stages 54, 56 and 58 is
displayed on display 34. Pointer 38 is also displayed, and may be used to point to
sections or elements of the displayed model, along any of the X, Y and Z coordinates.
Optionally and preferably, an algorithm is provided to facilitate the display of sectional
views of the three-dimensional model or of specific tissue layers of the modeled body
part 10.

It will be appreciated by persons skilled in the art that the present
invention is not limited to what has been particularly shown and described hereinabove.
Rather the scope of the present invention includes both combinations and

subcombinations of the various features described hereinabove as well as modifications

12



10 combined three-dimensional model, such as information regarding
temperature, temperature changes in a certain point and a comparison of
temperatures in different points in body part 10. Additionally, computing
wWaRie@8B¥hay extract, compute and display a comparisorP6¥&I12805{¢00707
temperature between body part 10 and another body part of person 12,
such as the two breasts of person 12. 15 In an additional or alternative

andS{ag88 s tereoMBULNG Ai6e B30 PaNo£ IMRaIE iaNHdispiay difeinipces
between a plurality of three-dimensé%gal models of the same body part 10

foregoing SPESIN G and aRR P IRGEARS BERMG Tased on data acquired at a
plurality of different time points. Typically, the information compared,
computed and displayed includes information about temperature,
dimensions such as length, 20 width, height and depth, shape, volume,
color, hue and tissue texture. The information may be displayed
graphically or textually, and may be described as a change in percentage
or in absolute value. As shown in stage 60, the output of any of stages 54,
56 and 58 is displayed on display 34. Pointer 38 is also displayed, and
may be used to point to 25 sections or elements of the displayed model,
along any of the X, Y and Z coordinates. Optionally and preferably, an
algorithm is provided to facilitate the display of sectional views of the
three-dimensional model or of specific tissue layers of the modeled body
part 10. It will be appreciated by persons skilled in the art that the present
30 invention is not limited to what has been particularly shown and
described hereinabove. Rather the scope of the present invention
includes both combinations and subcombinations of the various features
described hereinabove as well as modifications 12 WO 2006/003658
PCT/1L2005/000707 and variations thereof as would occur to a person of
skill in the art upon reading the foregoing specification and which are not
in the prior art.
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513 WHAT IS CLAIMED IS: 1. A system for determining presence or
absence of a thermally distinguishable object in a living body, the system
comprising: a combined image generator configured for combining
-thermographic three-dimensional data of a three- dimensional tissue
Wrgéilﬁr{anHé Ith")dy with thermographic two-dimensional data of said
tissue region so as to generate three-dimensional temperature data
asso%iated with said three-dimensional tissue region. 2. The system of

claim'1, further BSHBrisiib rﬁ?ﬁqfﬁié?ﬁ%grﬁfﬁﬁ?ﬁ?]aﬁé ohsenge qikition thermally

di’gﬁn@idmmbtyl ?bﬁé'tguﬁecﬁfcirva@glﬂﬂﬂ}g ;sagi@I egas?et’f}]e&@mg@myc INER@tbined image
imensional data..3. The system of claim 1, further comprising

B 10 RSB R ) P BB e o o e

ermograp’l%'glmagec
dmewsiding Sasdehegivodgraph iiving stidensionaértataapghid becSystemiohal data of
lair further comprising thermographic image data acquisition . ,
e A LRI o Hierrggge v
saig tares-dimensjenehtistieledgno, further comprising a housing containing
said non- thermographic image data acquisition functionality and said
thermographic image data acquisition functionality. 6. The system of
claim?, furthéf eoHvisihgleipobitiorimy demicasoyerativibdonogppbitiomage data

2&pitiReHSIRGedod IRy SYSiRmLAfLlaim, 1. é’%}%@ S@'Lgdcq{ggjﬂl%%x%?r%%%eic three-

dgenerator comprises a computing device configured for calcu
1BERHSRE A% r orientation of the thermally distinguishable object in the
three-dimensional tissue region, based on said three-dimensional

temp%ratureT%ata. . .
. ¢ system of claim 1, further comprising thermographic image data

acquisition functionality configured for acquiring said thermographic two-dimensional
data. |

4, The system of claim 2, further comprising thermographic image data

acquisition functionality configured for acquiring said thermographic two-dimensional
data.

3. The system of claim 3, further comprising a housing containing said non-
thermographic image data acquisition functionality and said thermographic image data

acquisition functionality.

6. The system of claim 1, further comprising a positioning device operative ¢
reposition said housing.

7. The system of claim 1, wherein said combined image generator comprises
a computing device configured for calculating the location and/or orientation of the

thermally distinguishable object in the three-dimensional tissue region, based on said

three-dimensional temperature data.

14



14 8. The system of claim 7, further comprising a display, wherein said

computing device is in communication with said display and is configured

for transmitting a visibly sensible three-dimensional output indicating said

locatjon angl/or orientatign to.saig display. 9. The system of claim 8, _

furth&r com ?sﬁﬁsﬁmﬁlor??méﬁ}%tlon bricOButRSea foiseigan said
cosajdtmgmﬂammahonnbeivmﬁnmdo@pmﬁmtlr@ide\di:s@laylda&aidxsdi&sﬂﬁguﬂ&i- for

The %them of Ialgénlsigy er comp rising a comparing functiona Yty

B8 1areby comparing sal threenL 1 PSR é’?&i%r%ﬂ QiR and/or

Oﬂeustlgmwtkméehmmensmnal model. It. The system of claim 7, wherein

said computing device is configured for computing a non-thermographic

three-dimensional model, and computing spatial data of said

non-thermobiaptietenyeel dikiansiodai e dedsprasng gersratespatial network
SRR RANGINAG R galan AL eRIAlOn. QLB R HA ey ice

distinguishable object within the living body. 12. T e syst Fclaim™

ein said computing device is configured for computing spatial

temperature data of said non-thermographic three-dimensional model.

13. The system of claim 1, wherein said non-thermographic

three limerdbnsigata éoﬂﬂi?i’sé’a iFATBRIGTE pluFspame functionality
cdufpraifn dosiinh imagesidl drdne¥a M0k elRHR AuMNRKE IR SRIGast one three-
dnon -ther gnpég%q phic image data acquisition functionality comprises a stills

TR ital camera. 15. The system of claim 2, wherein said

non-thermographic image data acquisition functionality comprises a

plurality of cameras con red ositioned for acquiri gaplurallt
non-t tl()e/rmocg}rlap c% Fo: g%r&:enadnali{pcfa% SB1S FOMPH Bl SRYFBS contt gured for

ccpepspegtwmrehwmmphih tiespelitientienslifiade] psdicbmputing spatial data of
sﬂrﬁgﬁmgnngégyp%g%ﬁye%&gx%lgrpsio%g model so as to generate spatial data pertaining

to the location and/or orientation of the thermally distinguishable object within the living
body.

Tnd said

12 The system of claim 11, wherein said computing device is configured for

computing spatial temperature data of said non-thermographic fhree-dimensional model.

13. The system of claim I, wherein said non-thermographic three-dimensional

data comprise a combination of a plurality of two-dimensional images.

14, The system of claim 2, wherein said non-thermographic image data

acquisition functionality comprises a stills camera or a digital camera.

15 The system of claim 2, wherein said non-thermographic image data
acquisition functionality comprises 2 plurality of cameras configured and positioned for
acquiring a plurality of non-thermographic two-dimensional datasets from a plurality of

- perspective viewpoints with respect to the surface of said three-dimensional tissue region.

15



I& The system of claim 15, wherein said non-thermographic image data

acquisition functionality comprises a combiner configured for combining

said plurality of non-thermographic two-dimensional datasets so as to

form said non-thermographic three- dimensional data. 17. The system of

claim 3, wherein said thermographic image data acquisition functionality

comprrises TRuskitnof dnferind camemssaniaured AntResitigned fRlage daa

acquiring.a plurality of thermographic two-dimensional datasets froma
a°&‘&réﬁ‘.?§}g£?“ YA RAEPRNTD Gi AP RART  SepBEIE HY SoPPREEng saifpiurality of

néhrerdiogenbionaltidsnensagiondd et e sysie et slaimd mvheseiapsdidhree-

di%?erg_s%:%%%g&age generator is configured for combining said

non-thermographic three-dimensional data with each thermographic
two-dimensional dataset. 19. The system of claim 1, wherein said

thermally distinquishable obl comprises a tumor. 20, The system of ., .
claim 19 Wheregfg s%iﬁd tu(r:n%Lr'%((::J(Iirr‘;Vglr"alné%sr:l ga%:(g#}:%%%%r%%%%@% acquisiion
fugpsenpliof crmarisswholammliszie Hispayee ormprses dodipGaks ordvositioned for

aﬁEﬁﬁ%o%Vigﬁaa%oeﬁ%m@m@-%S_ﬁﬁﬁe%%ﬁ&ifeda?a%e%hﬁo%ﬂe"leu%&iw of

aim 8, wherein’said display is operative to display a pointer. T

PESRESHY DY CRMALS fiyith desesrh pridingualpesitfomidgitesidenops nal e region.
reposition said non-thermographic image data acquisition functionality or
said thermographic image data acquisition functionality. 24. The system
of claft 3, fa%ﬁesryé[ﬁ’i‘}pﬂgiﬁ Wedhmiipfesifonaid cepmhioedrimpste @foprator is

cesightiahing sishisamp unication hewesnileastnaAtsalthionstd with each
tﬁggg(r)no%rglphlc image dg&%gcqwsmon functionality, said thermographic
Imag %tgj&ﬁ S ﬁiity and said combined image generator.

25. The system of claim 1, further comprising a positioning device
opera{'e/e to

The system of claim 1, wherein said thermally distinguishable object
comprises a tumor,

20. The system of claim 19, wherein said tumor comprises a cancerous tumor.

21. The system of claim 8, wherein said display comprises two LCDs or two

CRTs packaged together in an eye-glasses structure.

22.  The system of claim 8, wherein said display is operative to display a
pointer.

23.  The system of claim 3, further comprising a positioning device operative to
reposition  said non-themmographic Image data acquisition functiomality or said

thermographic image data acquisition functionality.

24, The system of claim 3, further comprising 2 communications network

configured for establishing said communication between at least two of said non-

16



reposition the living body. 26. A method of determining presence or

absence of a thermally distinguishable object in a living body, the method

comprising: combining non- thermographic three-dimensional data of a

three-dimensional tissue region in the living body with thermographic

two-dimensional data of said tissue region so as to generate

three-dimensional temperature data associated with said

threetimensiphal isege degioncqthsrehy tetaioniling thedpresengephic image
agRacass et hernal deaaushalie obiest 27, Ie method of claim

26, turther comprising using said three- |men§?o%e§]|er€et?ﬁ'perature data for
determining the location and/or orientation of the thermally

distingyish iect | eg;dim 95.!%%!' j 10N, The .
met_hgg’ of 3%1%9%@% %%?fﬁé{gr% prising{aprovidin%gasﬁ1 L\Jﬁ‘s’%@%{é‘ﬁ?ﬁ écg operative to
repRElan e AsiBEdo6utput indicating said location and/or orientation. 29.
The method of claim 26, further comprising comparing said three-
dimensional temperature data to at least one three-dimensional model.

30. THE metfodBiR95imC26 SRIGERMSAIPRERMSerAoGHRIARS thPée 2  thermally
didingnsionsl difRare0ainedbweAMbIRINGRHBII alRHWR-diRaNsIgRR! non-

images. 31. The method of claim 26, wherein said non-thermographic o
L b B PN A e e A
boding ahvidiviedighthtamerdirdensidndheameaihediofipkainreBofudhes to generate
comprising acquiring said non- thermographijc three-dimensional data ,
ﬂbrgfeﬁguélte fleg&’s agrgleemr?%rnq grdr%})ag?gsp%cf@ ﬁ%a‘%giﬁﬁi’éieg%aﬁfgﬂgﬂsf% BT HfitgeEon,
tig3cThderemthonzchelmioneds wrhdreinsaitkine diring | saidtinguishable object.
non-thermographic three-dimensional data comprises a plurality of

sequential data acquisition steps, and the method further comprises
repos#ibningtat regthasne! ciazid2datartey wisitiprisiup ctidmalityd amedhigmensional

té'x’ﬁ'ﬁ@m QRIWREN @éﬂg’ﬁﬁﬁﬁﬁ\ée ﬁﬁta}M%L?iti%/%E‘e%%ientation of the thermally

distinguishable object in the three-dimensional tissue region.

28 The method of claim 27, further comprising providing a visibly sensible

three-dimensional output indicating said location and/or orientation.

29.  The method of claim 26, further comprising comparing said three-

dimensional temperature data 1o at least one three-dimensional model.

30.  The method of claim 26, wherein said non-thermographic three-

dimensional data are obtained by combining a plurality of two-dimensional images.

31, The method of claim 26, wherein said non-thermographic three-

dimensional data comprise a three-dimensional image acquired using a visible light

camera.
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34. The method of claim 33, wherein said plurality of sequential data
acquisition steps comprises a first two-dimensional data acquisition step
performed at a first perspective view and a second two-dimensional data
acquisition step performed at a second perspective view, and the method
further comprises combining two-dimensional data from said first step

and sdid sethndmstépdoats thafarméaiddiethesmegsaphiaift@dng said non-
imensignal data..35. The method of claim 32, wherein.said acquiring said
t - 'ONE NOM~
O e AL ap 15 RO AR e da
acgoifiiongurenotedithographic two- dimensional datasets from a plurality of
perspective viewpoints with respect to the surface of said
three-dimensional tissue region, and the method further comprises

combifing SEé %ﬂmaﬁtyfwﬂﬁi@ﬁ—%ﬁeW@pm@tmﬂmmiﬁmbdamm@raphic
90 AR Qb S AIL QRSO FRARMHG @@@qem%m%%mﬁ%ﬁhsm, and the

method of claim 26, further comprising acquiring said thermographic™ =~
MGHRGTHERE GrmPgsts TERII o RSt bie PR mbeatishireintagsitiam functionality
aRCHdisiien bhmcianaliys3teEhe meihed altlaing36, wherein said

acquiring said thermographic two- dimensional data comprises a plurality
of sequential data acquisition steps, and the method further comprises

reposiioningiat leasiane dfgaith deda acerHsHionfunstienakltyofnddidital data

livin 1:J[bogl’\)é between.succisive data acquisition steps. 18 38. The method
BBt CTaIT 36 RVISETEIR $5id AEguTRG SRR HEAN Y fapH i S diifR REIGHEped 2t &
fmmmﬁs%@mﬁmmmﬁamthﬁnwwimtmmﬁﬁim@d at a

s from a pluralit erspective viewpoints with respect to the, .

B B R R RS et Yorgiggensiona
daprmorised<rbitingrebehd trenmberaphictwo Mimensional -dataseaithic three-
asald ngnthermographic three-dimensional data. 39. The method of claim

37, wherein said combining is performed such that

35, The method of claim 32, wherein said acquiring said non-thermographic
three-dimensional data comprises simultaneously acquiring non-thermographic two-
dimensional datasets from a plurality of perspective viewpeints with respect to the surface
of said three-dimensional tissue region, and the method further comprises combining said
plurality of non-thermographic two-dimensional datasets so as to form said non-

thermographic three-dimensional data.

36.  The method of claim 26, further comprising acquiring said thermographic

two-dimensional date, using at least one thermographic image data acquisition
functionality.

37.  The method of claim 36, wherein said acquiring said thermographic two-
dimensional data comprises 2 plurality of sequential data acquisition steps, and the
method further comprises repositioning at least one of said data acquisition functionality

and the living body between successive data acquisition steps.
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data acquired at each thermographic two-dimensional data acquisition

step is combined with said non-thermographic three-dimensional data.

40. The method of claim 26, wherein said combining comprises computing

a non-thermographic three-dimensional model, and computing spatial

data of said non- thernographic three-dimensional model so as to

genesate speiahadiadpel taliinB e Wigerasation @Q%Jﬁﬁgr@a;@mﬂl%@%ﬁ%c two-

thermall Istinguishable abject within the living body. 41. The methqd o
SERTRGTE! i TR RN RS R ACB L E R Pl -G mensiona

GEim
diervepefatore dateabfysaitrapdtierenographianttheae: dunension @lanaefakl 81 said

three-dimensional tissue region, and the method further comprises combining each

thermographic two-dimensional dataset with said non-thermographic three-dimensional
data.

39.  The method of claim 37, wherein said combining is performed such that
data acquired at each thermographic two-dimensional data acquisition step is combined

‘with said non-thermographic three-dimensional data.

40.  The method of claim 26, wherein said combining comprises computing 2
non-thermographic three-dimensional model, and computing spatial data of said non-
thermographic three-dimensional model so as to generate spatial data pertaining to the

location and/or orientation of the thermally distinguishable object within the living body.

4}.  The method of claim 40, wherein said combining comprises computing

spatial temperature data of said non-thermographic three-dimensional model.
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