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3D THERVAL BREAST CANCER DETECTI ON FI ELD OF THE
| NVENTI ON The present invention relates to a system

wapabemeichod for 3D i magi ng t hernographi ¢ i magi POT/IE0a5/000707

nore particularly to 3D thernographic imging of a
portion of a human body. BACKGROUND OF THE | NVENTI ON
U S. Patent No. 6,442,419 is believed to represent the
current state of the art T NVENTION The
present i nverPi BIERYBle BREAD g“@@%ﬁggﬁﬂggg em and net hod
for conbination of 3D non-thernographi c and

t her mogr aphi ¢ | maghng f TAEARVGOMON a human body,

preferably for cal diagnostic purposes. There is
thus provided in accordance with a preferred

enbodi nent of the resen nvent | st my, f D
t her rr{)g meéerftnla&‘?fﬁlé)nﬁ agels t\ér% %Sﬁ n&fan y o fg{ a% imaging

thern'lcfg%ﬁlﬂd: NehaBRIY; tAART MO @Emllcﬁlaﬂme 3Daﬁ&1’rﬁ6gﬂapl$1btinwgmg of a

portipmafe huapa be

art.

unctronalrtéyoperatrve to acquire non-t hernographic
at |l east a portion of a human body,

t her nogr aphi ¢ i mage data acquisition functionality
operative to acquire thernographic i nage data for at

| east a part BAOKGROUNIZaSFTIHBENVENTION of the human
body containing at |east one object and a conbi ned

i mage generator operative to conbine the

non- theﬁ@qfa?e%m\]‘% gndy M‘%F ARG ep T8GR kA iRrdnPstate of the
provi de a visuall'y sensi bl e three-dihensional output

i ndicating the |l ocation and orientation of the at

| east one object within the at |east a portion of the
human body. I n accordance with a preferred enbodi nent
of the present invention the systemfor 3D

t her nographi c i maging of a portion of a human body

al so includes a housing containing the
non-t her nogr aphi ¢ i mage data acquisition functionality
and the thernographic i mage data acquisition
functionality. Additionally or alternatively, the
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system for 3D thernographic imging of a portion of a
human body al so includes a positioning device

wop@saticse to reposition the housing. |n accorBPent2005/000707
wi th another preferred enbodi ment of the present
i nvention the non-thernographic i mage data and the
t her nographi ¢ i mage data i nclude at | east one
t wo- di nensi onal inage. Additionally or alternatively,

t he nont her nogr, [ C. t t her nogr aphi c
i mge data i ncﬁ?ﬁ@@%ﬁﬁgﬁ%@@ﬁ@.&msi onal

i mge. |In accordance with yet another preferred
enbodi ment of the present invention the

non- t heFmgrresshi dnventige sheks tacBivvidet iaopystam candomagthed, for

i.ncl ude stills canmer.a or | gital. ¢ . :
compifaing £ SntsFep@ranr i, etidiitle SIRERE of o poion of o
hum@n BSBS refstabivt @editill disenogiepapaws.a col or stills
canera. Additionally or alternatively, the digjtal
camer a There dgithas pryyidad igpesprdanee %§b¥ a&qﬁ%‘ée%n?wdgmm of the
fuyr . pr ' : - 3r i '
presp{ 6o R h S AL E AN B rflc R AR b RYPRLAN body
incl%dit@hd)xﬂﬂ&k@bgraghisdniage ldatd e qaisipoh aiuhatemality operative to acquire
ternatjvely, the pon-thernographic image,data .
non-gegPgrPRi§ HIRgR CEtaota 3 ﬁ%@%ygﬁ}ogo%c?] @P{?g‘é bga&oﬁhS‘Fnonghw
B R A e T
at leaﬂ?gmﬂdﬁtlw atdeast en¢ patiof ohthehumanibogy rentaiaing atilsast qng object
infra-red .wavel engths. | n_ accaordance. w ] .
and o FORBIRE) PR 1 RATBHT TANE O C O r 28 i Bbilderangie and
thertBErapBik EmhageNdith €toP Bdvidena OfiswlIpUsERSibIO diyreé-dithetdémah output
~ tunor. Preferably, the tumor includes cancerous tunor.
indi¢ating cho deratior anilidrieatasipeiodithedt lsasfoeneneiectowithigghe at least a
resent. i nventjon the conbi ned i nage generat or
port Oﬁcqsfglbeeléur%ansléoﬁ%’l]ti ng device operative to combine the
nont hgf ﬁpﬁécﬁ)@&drﬁ% lazﬂth 4 pesferegr @pbodimentagfethd grasenivinvention the
provide the visibly sensible threedi nensi onal, out put
system s éDaghefra?grap@ﬁugvgwg e PYstgn kﬂ?fng%‘i%‘? hody also"includes a

ok 85 8 0Ly il 0 OO A5k i
thersliogfabphig. infirgef datakbyisitibe feyctibeatital 4dditieoalisdes alfernatively, the
systg1gr?g1flgbct telrlgggrarl;]}%tc:vgagin(g)po%re? i)gl){i%ntogf a human body also includes a
positioning device operative to reposition the housing.

In accordance with another preferred embodiment of the present
invention the non-thermographic image data and the thermographic image data include
at least one two-dimensional image. Additionally or alternatively, the non-
thermographic image data and the thermographic image data include at least one three-
dimensional image.

In accordance with yet another preferred embodiment of the present
invention the non-thermographic image data acquisition functionality includes a stills
camera or a digital camera. Optionally and preferably, the stills camera includes a

black-and-white stills camera or a color stills camera. Additionally or alternatively, the

digital camera includes CCD or CMOS. In accordance with a further preferred
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connect the non-thernographic imge data acquisition
functionality and the thernographic image data
wa@eeiosicss on functionality to the conbi ned i NnaREI/IL2005/000707

generator. Preferably, the conputing device includes a

PC or a PDA and the display includes of at |east one

LCD, at |east one CRT or a plasma screen. As a further
embadlith@tt neft iheepretdne invenpibaythermpnithamogephigo ihgps dee acgaisition

CRTs packaged togefher i.n an.eyedlasses structure
functpaba A et res B sy AMSTEE b e S0t P Tep g cmage dat
acquigﬁﬂgﬂtiﬁﬁetidﬂali A5 4ARE ScMdena @010t TRfer Phed®bf®ilce with another

odi ment of t he present invention the conmunications
furtherepraferied dmmeddimentaef theapyeseshénventiom theathermograplaie fapge data

Bl ue-. Toot h.communicati Q ['1ular
acquggmcglgpi?lgxés EGQFWF &0 H&%f@%%%‘%%ﬁﬁuni cations
net wor Kin aiedordasdcowith e i dyrites rprfaired einbodinmet wdrtke prasent
accordance with yet another prefer,reld enbodi nment
BY

inventise the ebieat i thpednriion of B8t Ry ABFIUAES 4 HERGo gy, the
tmog@;&ﬂ@gcg{cea)&g%&&gn of a human body al so i ncludes a

oni ng devi ce operative to reposition the
non- th heIhhmngcbﬂaﬂnieCwithmgﬁeﬂabdl embqdingint 06 thef presanit dmeeinfies the
or the thernographi ¢ i mage data, acqui Si t. .
compgb RSP PRF O Ao Ry B 1 Cer RV By copfipe the non-
therrf¢RL AT %&%ﬂ&‘c} 3mReS ik ORI RGvERViheeviePBS aérisite tree-
'e re% sition tﬁe gﬂuﬁgﬁc bod%S _Tﬁereﬁgg al so 1?1%\!/3{ deo? i% *
dimeasionaldewtpet, v dispiayofdredisplayhe rthe d’l%wﬁo%ﬁnﬁ&ﬁ thype-diygensional

present invention a nethod f{. 3 [ :
o e SR BB 85 o PSR dvic o
dispﬂ?.qﬁﬂeférﬁlﬂ¥,n91@' dyBRaTREb dpludesi Aregamiatcatibmy nettvotle apérative to

portion of a human body, acquiring thernmographic image
conngett athé omontthdreggraphicp aiptagef %@ﬂ@re aaﬁgulﬁlélalét 1%‘?‘!’@%&6111% &Hg the

of the human d Tl : FoXal-Nfalel]
thergerppiyie (lage, d Qt%o%ﬁﬁgﬁhn%gﬁgg%@hgn%%er no é?iap ﬁlﬁ%:ge?ﬁngglagton
Prefélablg, the cpmPutife devive fishldey a PENE dPBAtdndebel displagiinelades of at
output indicating the | gcation angfgri nt at.ion.of th

leasianelLécR1al et b GRT Shimpoma Kol & Ayt dhyovtay
o T, P By CSLCAREG e st
Prefoi@ably! ihe dispiryap bperativaigelisgadyen pointet.he t her nogr aphi c

| Tge dﬂ} aaclccr)]r%larlljéjee veitth | aen%a{er o{)]r%ferred 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 yet 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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t wo- di mensi onal inmage. Additionally or alternatively,
t he non-thernographi c i rage data and the thernographic
WO pgoosst a | ncl ude at | east one three-di mensi BEEIL2005/000707
i mage. In accordance with another preferred enbodi nent
of the present invention the acquiring
non-t her nographi c i mage data i ncludes acquiring first
humandridi éncioding pbiwringrage tibamagraphia images data ddragtileast a portion of

posjtjon of .the human body angd at | east one ‘
o munfighbedfe oAb S e RS (oo Sre e of e e s dalep ome
portiGdf A8 Wl by éSRShingCACREtNAR- bB)6¢tBRE 3Phbinin@ge non-

data in at |east a second relative position of the
therningraphitheny therdhographica smagm dataote- prErdeograpaly sepaigle three-

. dat i.sition f ional ity. . i .
aimefofit Fk dpe Py HRCIsamAG P it e BE SRT 6P IS el Ghjcc
withih Hige &Q6H4t & bogioh RETHEIgM AN Boelyl mage dat a i ncl udes

acquiring first thernographic i e da inafirst,
reIatidéfﬁ@§ﬁwmﬁﬁwﬁhaﬂﬁ@bﬂﬁﬁﬁﬁmg%gVnéﬁgagﬂﬂFgﬁgﬁﬁﬁﬁgmlﬁm

non-tthgx%li@%hzil@ gkiigglgei GRIGn43h& g%%ﬂg%ﬁﬁ%ﬁlb GRabdiaghi iROalE by 1@fidone

acquiting east secon graphic 1nmage data in
two-dinehsiasil Ansec dniditiclally | orealpositivelyn thé nohdhéraragrapbisd ymage

date RE RO PRy o OB BOR SEIEE VAR SoF e Lo b urL p el

enbodi niant, Qf:difie RARS GRbthbNVREked dhiBodeheadt the present
second relative position is configured

b
invemtimottiet acyuiring héretheomagraplidyimage tdetan 'sncw%s VACqUiRiBg offirst non-
| east .second, rel at}.v osition.is nf |
e SRS FETRAS 4 R ER°L AR I ioh oh o A Py o gt fet one
non-BRtBo@aE Sinbd dath WeghisRival fubhytidhalityhgndascduirasy ableest second

t her nogr aphi ¢ i mage data acquisitiaon funqtionali%y. A%
non-thefrapgrhpie imiage Aatatinag leasha seqondrelative ppsiion 86 iths Bmau body

nfj qured fi . -t hes. l.ci:<l,nage dat a
and 3085} 48 R B el ARVHRSA PRI EITROS T
i mage dit acodedpncs iwitloyef uncthéropadférted embodihenatof| thegiresent

~ second relatjve position _is configyred.b t least. a
invenfiqronthet REIHBIREN FRRBHNIC HEFe gaé’t‘ a l‘é‘)tiﬂé}lssi qodpping  first

therr:;lé:%gﬁeﬂig g}?géet SatPn P ﬁrs@%el%ﬁ@esﬁqsﬁio%‘%ﬁqwhﬁﬁ% Bogy anrhitdeast one

acquisition tunctionality.ln accordance
thermbgrapliaoiiage data t dvgnisproaf dmcdonainp coidreenuinig taheleast second
resent ,i nventi on

therrgggfap}gp image qata, iy a[tg%g‘[ rirtl ?t{;;_otgé] ?quﬁg rp%giiti%n iortr%%ehucrll?a{nabody 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.

4



10

15

20

25

30

t her nographi ¢ i mage data acquisition functionality is
encl osed wthin a housing, and the at | east second

WO 200a003688 posi tion i s configured by repositi onP@mIL20es/000707
housi ng. Alternatively, the first relative position is
configured by a first the non-thernograpic i mage data
acquisition functionality or a first thernographic
i mge dht acanhuoisivithamofhen firihen ardferyede erobodimgnipt tierpresent

L rst _housing, and the.a Ie(:ﬁt second rel.ati.v
Cat 4

. f ve ..
inverigy i HCS- LRI G0 1DgEcat C1thadtd o Bet of g ity or the

therrh a;%ﬁl@ 'ilHB%f @4 Scquises fatraheul shdlbaad vitis hitonsihg tand the
or at |least a second thernographic inmage data .
at leastjusesiond orelstiec hositiani i3y conEBWSAd by fenopitigpingefhy hpusing.
second hausi ng. ceordan i further :
L
imagégdﬁth rﬂgqﬁsiiti@ﬁl ﬁhdleﬁsorﬂgfylpui anfysa tiepmnegiaphionigragphdata acquisition
t hree-di nensi onal npdel of the non-thernographic i e .
functienality ensipted wghia 2 et hagmgp Ad the Rt if‘é’a‘i Sren basfve Roqon is
r PREGon LA il ighobh@at isiti
con uﬁédtqﬁoéir %ggg%%?cg?@rng@%en@%si %rggfl%%ryédell zig%d _ ?ﬁe acq1.1151 lfm
functibealitp @i & Heast tahseeendl iremegreplal image |dataoaqspuisitiaie fungtionality
Vi sual I%l/ sensi bl e tg]ree- di mensi onal out put and

encleged Jyithif AlepHi@ SGYWIATS & ensi bl e t hr eedi mensi onal

out put . 1] BcAREAEANEE y¥ b TuAhdt preferdedr dnitesdimesf 6f fhedpresent
enbodi nent of the preSent invention the conputing. a

inventon tlre combindgehinsludes somputing i veratherpegrPlye thige-dimensional

nont.her nogr gphi ¢ i e.data SO | ude '
modgf 1 i B0 SO EHE oS sy s S SRRt orec-
diméRephl mBaef &rabkhermbhapkio ilugd da spatbisihg died @orpthetrhegraphic
non-t her nogr aphi ¢ t hree-di nensi onal, nodel i ncl Lfdes

three-dimansiongl medeland Yhehgrrosapfiel et isngFiopplampds ( Brpvife the
Visu%l@? nﬁ%}tﬁ?&;g t%%gmiméﬁgdntal gﬂglblt I)éré(? [dﬁs?heaé/ﬁfgﬁte' %?&aﬂgl stehﬁblel three-

non-t her nogr mensi on node
dim@fsidnakowtpurt: t her mogr aphi ¢ i mage data al so incl udes

o210 Lol gr et on fSLPLLRS, Lo, col O BUEe Bl e
inveg{riglg gﬁ?%ﬁﬁpﬁ‘ciﬁg 22N HRIm BEEHIRE rtBrle AIMROR SR tm &el tdTethe 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.

5



10

15

20

i nvention the conputing a thernographic

t hr ee-di nensi onal nodel of the nont hernographic i mage
wa@lad0a/08d68® | ncl udes conputing spatial tenper at BCEIRaZ00707

of the nonthernographi c three-di nensional nodel.

Preferably, the conputing spatial data of the

non-t her mogr aphi ¢ t hree-di mensi onal nodel incl udes

conput i Ag alcﬁ@fdﬁ@iﬁpéﬁ@t yateangther Hucigged j esrbagimentieot theapresent
o AT AT TS G

thertrmg&lphioo Ithrédﬂ-duﬁ@ﬂtﬂnal Img)d‘eh éncﬂl‘i)dbst hubsmgalip |jio@1t10n1ng the non-
thel%qr%)rggag) g;: gldgtggt%ml %Eggé e m(%g&?p £l @ree -dimensional

St i t nt appi [ I -
s g o B L e
thennmgpa@hsrl ItbﬂeeMnmmonaPrmbéwlabnh@ thc h@emtbgaldncl ‘dnlreteydlmenswnal

R T T T

subétélﬁia@l?eﬁosﬁﬁ@fﬁhgnﬂlbahd)ﬁiﬂi%ﬁﬁb rhiié NBireR-diek§ibnal model and the
Additionally or alternatively the substantially

therg@gratphmhm@: dimenpignalt hedelvatlagss substantiadly diasitiepingnd) Y and Z
COOI[H%IQE} es dgs] ﬁlghrg)%t t&lgr?x{c%%%{/ ff‘cg ggclz ?1(%?1%‘109%{%@%1 oa&ﬁihg‘ﬂge%ographlc

three Qirhehsidtagmodel. t he non-t her nogr aph| c three-di nensi onal
nodel and the ther m)tgraphl c three-di nensj onal

I n accorBateerdangen Wi still a%hﬁeprefﬁr@fie?m%m@ﬁ%eg fthen present
. vV I
o B5GR8R4s Y SR 0 B A Ak Yt
dispdaysd aypdmgela W1ﬂd)1&111y o%cbdiernaumellylthe d[spwyir@ that vinwellly sensible

the dis n S
threteﬁlln@grll yl yglﬁapﬁgw ﬂlgesmdésg qymg agcégma]l g/bqv%lsy of gthe visually

sens?@l@tﬂ'n‘é@-ﬂkmé’ﬁs?diﬁl 8ltp ﬁthe visual l'y sensible
hr ee- di nensi onal out put. In accordance with a further

pr ef err dd asbolineenvitiofa tfheyr protemtedi ambodioent tdfethe present
rom..t.-he

inveiﬂ 18Pgtg(§/ rg%tﬁgﬁll g;f | ude élgg( t&{(ﬁ%% gﬂgrllfno {)T%fﬁo%] {he, visibly sensible

threp!dehensadlay abtpor, | m‘d yseRrabiys pllRy iifguddye despldyagt afe Oextracted
information. Additionally or alternatively, the nethod
infogmaigot. n/éﬂ@i&@galtyoﬁbalﬂﬂeﬁ@twqib thesmpthpd selpe jipglades comparing the

VlSlélg Slbﬁh ﬁ{enﬁgﬁaﬁuglﬂtb& s Atef'eﬁgt ME ¥1sﬁ)|1}b ls%nmble three-

r e e | Mensi ona
dimensional model.
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nodel . BRI EF DESCRI PTI ON OF THE DRAW NGS The present
invention will be understood and appreciated nore
wo edoopoFesom t he fol |l owi ng detail ed descri pti onPCT/a@ke05/000707
in conjunction with the drawings in which: Fig. 1 is a
simplified pictorial illustration of a 3D
non-t her nogr aphi ¢ and thernographi c i magi ng system
operative in accordance with a preferred enbodi nent of
the present invention; Figs. 2A-2E are sinplified
pictorial illustrations of five alternative
enbodi ment SgRIEPDESTIRPEION OF TEE BRAWING or dance
with a preferred enbodi nent of the present invention;
Figs. 3A-3E are sinplified pictorial illustrations of
five alternative. enbodi nent.s .
et hod Th BECEFaURERTtl ot B aha SR fore fully
front R RIRSERY deavedtdedtiptiong takén iis @nfunotiow heith the drawings in
illustration of the conputing stage of a nethod in
whichecor dance with a preferred enbodi ment of the present
i nventi a0 1kl Qo] ShapliEd [ ) @n- ic and
1 st rofh b Bpimplifabiahi il aloRPh 8 fn themograptic
therbgraplie tifhaging vysien apdative imadchrdangsr with rarm&geﬁd edibediment of
of the present invention; Fig. 6 is a sinplified
the ppsepbVeRtiq | ustrati on of another step of the
conput i F%S.SQ%QQE Ofre@siliifed piBroRGE ANEMAGENIMJrNfide alternative
preferred enbodi nent of the present invention; and
embBdignen® ofsore stagepdf 4 msthagi intaseordande| Wigh eriuefesad gmbegiment of
fi na{. st eg) of the conmputing stage of a nethod in
the preseBt XHE® Y th a preferred enbodi nent of the present
i nvent i pixs DERABE EReDERGRIART | fibtotkl RREHRERED of five alternative
EMBODI MENTS Reference is now made to Fig. 1, which )
embp{limests oft another stage @ﬁﬁmthgbl%@wgn%wg gHirgferred 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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and t hernographi c i maging of a portion of a human
body, in accordance with a preferred enbodi nent of the
w@r@smmess nventi on. The system nay be used as BCT/IL2005/000707
di agnostic tool, for exanple for medical diagnosis
such as diagnosis of tunors, and specifically in the
diagnosis of cancerous breast tunors. As seen in Fig.
1, a body part 10 of a person 12 is located in front

St andVRRE PERERP TG g PR BRERRE D P TN S .,

relative to imging device 14 Person 12 may |n|t|aIIy
be positioned or |ater be repositioned relative

i magi ngRaﬁemn@@ i goynasisdp il Fgudeiiusgatesa swwrarfor 3D non-

f :
then%xgljc % ?}I?eg}r%lg llgrsclgﬁlcehﬁgﬂltg 0 rarﬁ ?ﬁaeﬂr 5‘%}1 fl?ltﬂg%ﬁx B@# 1n Qé’cordance
withAdl @tetfd:@dfdhémyodlﬁlehuBf)thelﬁremy nesbened)n |Thebsmyelmmaty Hd)us:dd as a

person 12, Typlcal body part .10 conpr,i ses .a re
dlaga?ﬁﬂlctfgﬁbr orlsx%lalﬁr g@g@dép g,d uosig § ngg@gnggs 2 tumors and
&Quibish @ preferred
spec?%ﬁ%ﬁ%ﬂ%ﬁé%ﬁ@&ﬁgf%}t%é@% Eh%ﬁvent [ c?n person 12 may be
wear i ngAa sed:roi:thllggl,gabndanpaﬂlBQ of aphrsas 13 i ls llnqated in front of an

. _Preferably othlng ar nent may nQ net I

ot dSVEF dlh  Pp BT ALt o0 Y BT ATE SRV Shit AL SURY sGieble

pomﬁ@@fe]%eﬁ@ﬁ@ﬁ%ﬂn?r devicand. PaYorb €2 RRFEhitialy Be 1i:)@sruoned or later be
wavel engt hs t are |onger than visible wavel engths,

reposmwnecbselawmenw Hevicaddi by mﬁaﬂlqryng deyig dpe M@éclh’é'i)l@aﬂy

| ocat y,
comfRp Bl 5L ) R3S, BB G0E o SRR e st
forc®r A&ditibiallyt & tlanstyl mey edist 1anItdlijaﬁ| 1|Oyofq1’mbanl@f dlyaiehNy, body
reference mark 20 is directly attached to bod art
part 1 comgrispen breapiapRd Dngrahp JOPHITSSE £ \PrESFROS such § o gancerous
wumQf material, a mark drawn on person 12 or any other
Suitabl e mark, as described herei nbel ow. |magi ng
devi ce Id atyqrilamk with aprefeesl enbodiasht ofighe present invention

s e B S Rh a SR e S B8 0 T SRR, Horting
carrh 1 BOEH, yaﬂst}icﬁl HeTRGAHIE of ?ﬁ’ﬁﬁﬂ@ Béhetable Ro kitieRatEleN@hd Such as
|nfra red (IR wavel engt h typically in the range of

400-990 Rasomitersoned mray dadroetrable ® winelangtisehat ar fingar than visible
waveféggtlhs,gsuch 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 filter 26, which may block at least a
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systens 22 and 24 are capable of sensing reference
mar k 20 descri bed herei nabove. Optionally, a polarizer
wQormy3ese pl aced in front of non-thernographi BCT/IRgIng0707

system 22. As a further alternative, a color filter

26, which may bl ock at | east aportion of the visible

wavel engths, may be placed in front of )
portinoreft ter nisihlephaveldngtgi nupyshs tpdane@2in fippi ol nop-thegmographic
. lLeast onS non-t her nogr aphi ¢ i magi ng system 22 may
imagieySte@h?% bl ack-and-white or col or stills camera, or

a di gi t@lpicAREr & #d6th 0AS AdalheimEeMghic AtflistORMitdy , 2Atmay

| east one non-ther m)?raphi Cc imagi ng system 22 nmay

comprinepy blaek-angivihitgl aroplagsstillpraenerg. of @ sigitel caraerarpugh as CCD or
i ch,. - di i - i .
o SRR R TRl R 0% B 2Dl commse

a plirgligt oV Endging elednts] 2adly op odiidhi miay g adwkedin?ehsios] emaging

further alternative, each of imaging systens 22 and 24
GRHWEV al so be repositioned relative to person 12 by at
| east 00BiiBAALY hRALiRG deaud £ ot -beRRpbii HYINBlaHeY & fordoh 12
may conprise dan engine, a lever or any other suitable
by pbsitioring ateslicaey. Alssofirthapelteeativer eddh dfomaging sygtemsedsi angl 24
device 14 thereon. .Preferabl repqsi tioning.device 2
may 3P BGOSR JOBEY, Gt ORra Dby A dett b oy Orine devicE 28
PosiiOhink IRGIRDAaRRY Sorh PG MCerpuit &M oRBfly bitef BB, and
I'magrng system=24 is output to a conputing device 30
mayv a0 a ceoprismi « avil ofts  mevingr KMagingadevire vﬁ phergpny Preferably,
anal yzed and.processe a orithmrunning on the
repo&%lﬁﬁégicﬁﬁlca i PeTHE! arlrg‘}s/"f}mrliu%é&dat a may be displ ayed
on at | gafd eamidisdyayndethegto@dphinvhiimhging pystar a2l y and
connected tqg conputing device 30 via a conmuni cati &s.
thermegiaphic 3Bagiog nPitath 2 ddi QEPEO 1@ ypi CAPPYINEo ﬁiﬁYlF%eg aa a

conBpidPRARAGR A OLED SHLPLBIGATL KSR St sgortn
runnidtpy 60 ¢led canpuring davideohe neuitimgkdasainhy de displayedermatleast one
alte compri se a wWreless

ol HEMEL afor N LSRR VELL SO | 2 BT 1510 v o
comnetlﬁ{rziél’qs getgv?gg f_’??.‘;%c?ﬁﬁ{?%%’de(fﬁg BOAPHEMY Sdhprdes 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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comuni cati ons network or any other suitable

comruni cati ons network. In accordance with a preferred
werwoniisemt of the present invention display 3HCT/IL2005/000707

typically conprises a screen, such as an LCD screen, a

CRT screen or a plasma screen. As a further

alternative display 34 may conprise at |east one

vi sual i Refegendevs newonarder tbsiigy 2tANé wiioh illnstratg va@RTs stages in

in front of.a d
metogrqtoilonan ghermogrenhs abermo R, P BE St EagHigh gy human
bodyd hﬁﬁﬂc@bﬁaﬁé‘e HithQ ﬁét‘éﬁk@&’rﬁb@dlﬂl@hﬂ'ﬁﬁhe B sertietibs.
typically novable along the X, Y and Z axes of the

di spl ayAd seouél Fign@Avayrsee ldsennrisingoberty past 4P fig dcaied on a
ocat | t

ros R R 5 S BIEL! G GPLENEL 0 Bt R o

the Blaa@RSddvicdTHiROnade Sty 0O bod}hﬁﬂmﬂgnapqurea]nldy at least one non-

t her npgr.aphj ¢ i magi n of_a ortio h n bod
thermegap g ABBSIREt SB{STﬁmp? f%’FlPéfH Erﬁé’ﬁ%ﬂzaf %ra & aﬁraé‘)s/%‘i‘?fnaﬂve

optl%r{]gﬁgﬁ%lo&laﬁﬁlt&eﬁ; Adaltgingﬂy,zd‘[\leagﬂe%gﬁﬁ 38O | bﬁb&gj part 10

cated on’a positioning device
is adquirad byfat denst omghowytikembgrepliid imaging systemt 2 ouch ihah ba@y part

10 3R R 0 SR e AR Y HpEieD TBpEne detict T4

nont her TR’ RROAL riiABeH Bgsrﬁbﬁ? 4oMndd, beoRbhAREd Wyt FpOsiBning
pol arizer 25 or as an alternative option through color ‘

persbn | lRewsi®s pogitidning oiq:aicleyls at sqeea@t Fige@dndyi 19RefBiienits iIppging

y, part 10 . s. by at |e _
devife b Flbtnagrepid Tk i 2 S0k o sppogigayine ron
therﬁh@Fltapﬁﬁ 1hﬁlgﬁfg5dyhﬂeﬁﬂmju$1ﬂg @bsﬂl@ﬁﬁg deviseednd smﬁlntﬁlgIQ@ZAs a

ative to i mg ?dewce 14. The se ondrelatlve

&

ﬁlﬁ]ﬁ@sﬂ@ﬁ@ﬁV%ﬂh‘?&%ﬁc QHegRRSEIPH §2 BP0 Pt‘%OBﬁg\"Fﬁ g udpe two
p -

g SRR O 08 LY P S17% SEENHRE o B

imagiay spedy 2a8s mﬁmnth EEg. 2B or by repositioning

nont her nogr aphi ¢ i na st e 2 usin osi tipnin

device 28 % &h sfag F?% th%(‘inet v ﬁ?ctog 63’ with 'a preferred
emb%hfn?én@ aF ﬂ% redAB IR BRANRM pEi86RT D ¥SmPAShE 'b@éffy Pt MY [B€ated on a

I gure y using tvvo separate 1maging devices 14 as
posmemmgudeviée g.S i Broptt of wm usmnag dc\ecmb‘h infeiinsbpesaiph ¢4 relative to
b S RIR RS BRMnlaBe Tl o

the imag evice. First t ermog1ap 1¢ 1mage da of B6dy 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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In a further stage of the nethod in accordance with a
preferred enbodi nent of the present invention, person

wa 2006003858 si ng body part 10 is |ocated on a poBCT/AINOINY0707
device 15 in front of an imaging device 14, in a first
position 44 relative to the inmagi ng device. First
t her nographi ¢ i mage data of body part 10 is acquired
by at Ihemtl ‘tﬁ:mpptdfmtcrbgraaﬁiel roni el aggedys insegedata acquisition

oS, L 2 B2 AR LG IR L RS, A6
therﬁag,ﬁaﬂﬁghﬁp%y Fatd mmsﬁg)rﬁd@wmﬁmgsum 3phat body part
ioned in at |east a second position 42

rel ati vbnftgs darqeagf hedyipat 4@ may. berprauged didhemagranpie imaging

ytyon 46 fi
Y T e
body §RAS1M.I ARkMELiV¢MmIitiRg coRpiete uilélgeusf ﬁijpdpolsart Il@n in gcqulred by
device 27 as seen in Fig. 3B5 or r.eposi t oni
thermpgrppitig ARpEIng syshegi #yl %19 4magh lzzéalag SN ge @n@ﬁ%mw strips
or oﬁﬁwfﬁg ﬁﬁaeﬁ &% ki 01:!: 5&351ﬁ§t ASS Rrther hikGhative, the 1bmag1ng of

ernative e sec ive position 46 ray

bodygdrf 1 @mag e byrfomadglsin/gadlﬁfeqaawwesumagleﬁg devi ces 14 as
seen in epar

D or .two te t hernographi,c i

syst ems T ﬁq%%mgogwhf% aﬁ‘? dloné%qntogwphc gjé ps?tgcﬁ!"[)g% from
imadil@ e i€ 1098 ahd1Gs AOHIORBESsd YO Eortith eS3 h@flustrated i
Hfla%‘ﬁgc??lbed maPlélgis B@JEE} msayn%g prg?}‘ orggegmbefore peiiee
Fig.dfter or concurrently wi th the thernographic i mage

data ac ui |t| descrl d|n Flg a :

of body 188@93%6 S@qﬁﬂulrg fio ef)ﬁm%er ap hft ﬁrﬁagmg
systéiiBQ i@%r@b’e%ﬁ@b?‘éoni@ﬁtlﬁg [daviad Gbytolbﬁillgl ailgoﬁ-thﬂrmrogfaphlp three-

of narrow strips of the conplete imge,.
dimgrgiona] medelafibpdy parttlReofpgren é?euﬁlli*&@lé &Hﬁ ‘g‘ﬁ?ésfbat are

WellI lﬁlgw%qﬂ I%ll; e ké)(lcltl Qﬂ’h@%tﬁﬁ]ﬂﬁ%cﬁm GhR9sS¥at&WNo. @4’41 N® which

sarpl e narrow strips or
is h&%lbbefﬂb‘omre&&ﬁby? defprentd asnsf oty sq‘lribrihslﬁrmg Thsnen-therthbgraphic

| t t t.h bod) 0 .
thre%—é]rng%)ggaglavlggflﬂggr&:fwly gtgﬁh? §(5]ga§%/} El?%rh?ilg ntap'ﬁ}ggﬁy the X, Y and
Z c&%ﬁfnﬂ&g ﬁ(?b G dpdi‘P‘TOt Re R ULPRI ©cABRISE ddtRnce marker 20.

tal ne om | g| ng device 14 is anal yzed and
AddiamaByg,s ¢t mpnetbenmuigraid shieclilBonsional | ;odelr prederably 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—diménsional model and the process of building such a

model are illustrated in Fig. 6.
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Fig. 4. In stage 50, inage data acquired from
non-t her nographi ¢ i magi ng system 22 i s processed by

wa@ orvpoienyy device 30 to build a non-ther nogr apPCT/IL2005/000707
tlireedi nensi onal nodel of body part 10 of person 12,
using al gorithns and nethods that are well known in
the art, such as the nethod described in U S Patent
No. 6, 411tzs aporegiied ihatghé, dxeérnygnanl@e rﬂ[@f@?'étfé%tlsmpal model may be

ere r
buﬂ{r%ergore e gonoﬁmell{tt%%’gg% I%Pgln%ll on rmdehg ?e'%lrnéefn é\lro 3%1| %Odel'

i ncl udeShs nmtebalhmem@{aMdmm bhipinc ethgas Shend 52Yaaddsczibed
coordi nates of the body part 10, as well as, the
hercingbaYs 3 GRMBIk N acHals Reee-Sonotaurt Mo mystag%é“ Correct

pos1ﬂ8ﬁ}1r1g h& FRY \ﬁ@t}thetl§1 nr? :th' RN ?rlreéTHﬁiﬁéns%@lf Sl ¥nay be

deS|n ormat1 on ating to the col or, hue and
achitvesis by bexxtately pdsitmdyg paferent®. mArkeexZi}rph ath; two models, by

non-t phi c..t hr ee- dlnenS|o
comgish e Yot GGy B BB DU SUTAOTG SERE e A fremplary
combir@d tRree-IRRSIIRAPRBEE ak 'Eﬁﬂﬁm@ﬁ%@ 5368k @sted LOPg. 7.

t hernogr aphi ¢ i magi ng system 24 is processed by

conput i by stigvisée campuﬁmgﬂagee SQ exgragfgiinfprmation included in the

conbEATREERL Sl A SHrLERl, TR Rl B bt

tem%@hﬂurek BlgiBed th & Q@rtﬁhtpmﬁ:uﬁfd ﬁﬁoﬁlb@rls”mt dfdﬁnﬁb@&@lrbbﬁddiffﬁ:rent
S. Patent No. 442,419 which |s, hereby incorporated

poigyy ity bpdy B d 0a§dﬁftloﬂl9ﬂ}’=)ﬁo§f§%uuflé dekich VeAY exffact, compute and
dlspﬁ%r% 55312@&%&11 f §1Pé &%ﬁrg %@’Jwe?g %SJW ?51’? 1 ¢LAPLYot PTr body part

spa ture in typlca
of ptRen X2, ﬂmmaﬂﬂﬁtWOQKﬂmmafpsmomlthe tenperature of body

part 10 _and of  reference narker .
t her nogia 3R 3ditnak oy F‘ﬁ%‘ﬂ%ﬁ“@n %Fﬁgﬁwg&eThe a‘iﬁ’&‘ﬂ% Sicg s may

com%;drebiﬂglrcg%ﬂ‘%rt %g&&n@esmﬂaelﬁé Blukd ity %f fl@éee&jinie'ﬂm%ha m&ddld of the

that the thernographi
samb I’méﬁ pahrt e riagreadonnidl gie ptalsaht»eoitmodietls beifgbesedadn data e¢quired

at g pIpgLny PR e ol Teias 16 BRSarion sompared gpputed

and b&i lﬁyédn i8S SnfPmansh 530@&5 tegRedtie dihedsebrizabanead ength,
ined into a single three-dinensional nodel in

vwdﬁr, agighband danth.esbeppooiume n:phg lyfe adetissup toxbeel Ehe mienmation
may %nb&1sl)e19yedh &Sﬁﬂhﬁ?%?' R0akL llﬁog&{ n(@ybg Qescribed 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



achi eved by accurately positioning reference marker 20
in the two nodels, by conparing X, Y and Z coordi nates
wW@er00sH38e8 any ot her suitable nethod. An exenpl BCHIL2005/000707
conbi ned t hree-di nensional nodel as built in stage 54

is illustrated in Fig. 7. In stage 56, conputing
device 30 extracts information included in the )
and yaridsiome dharbofess wowdnsicantdl a peeh of skidhinatheanf wparatcading the
r egar di rature_changes in a
ﬁne%%ﬁgﬂfﬁl S#H$E%LELHE EH%EWF§%AH6¥ Wenperat ures in
different points in body part 10. Additionally,
computi ng device 30 may extract, conmpute and display a
conpari son of size or tenperature between body part 10
and anot her body part of person 12, such as the two
breasts of person 12. In an additional or alternative
stage 58, the conputing device 30 nay conpare and
di splay differences between a plurality of
t hr ee- di nensi onal nodel s of the sanme body part 10 of a
person 12, the plurality of nodels being based on data
acquired at a plurality of different time points.
Typically, the information conpared, conputed and
di spl ayed i ncludes informati on about tenperature,
di nensi ons such as |ength, w dth, height and depth,
shape, volume, color, hue and tissue texture. The
i nformati on may be di spl ayed graphically or textually,
and may be described as a change in percentage or in
absol ute 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 nay be used to
point to sections or elenents of the displayed nodel,
al ong any of the X, Y and Z coordinates. Optionally
and preferably, an algorithmis provided to facilitate
the display of sectional views of the
t hr ee- di nensi onal nodel or of specific tissue |layers
of the nodel ed body part 10. It will be appreciated by
persons skilled in the art that the present invention
is not [imted to what has been particularly shown and
descri bed herei nabove.
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Rat her the scope of the present invention includes
bot h conbi nati ons and subconbi nati ons of the vari ous

wo eab0038S8 descri bed her ei nabove as wel |l as PCT/IL2005/000707
nodi fi cati onsand vari ati ons thereof as would occur to
a person of skill in the art upon reading the

foregoi ng specification and which are not in the prior
art. CLAIMS 1. A system fQrAIBL» t her nogr aphi ¢ i nagi ng of
a portion of a human body conpri sing:

non-t her nographi ¢ i mage data acquisition functionality

1. operatixeyk@nAff WIS %e@ﬁﬁ%ﬂaﬁlﬂ& Hﬁlﬁ%ﬁ@fﬂf% bowiog ddal Burhar body
at least a portion of a human body; thernographic
compmraige data acquisition functionality operative to

ccal & L DRLIROLSRNL ROl S8l REhve o

sal

acquir® AbAitdri@gfiphlcdatibe aite falit éakt a portdor of o iinae odyyage
generator operative to _conbine said nonthernographic .
and t hetHEBrEpRTie 1mAgtataA0R0 B Op B BRI ARSTHVE o acquire
| i Lanal LiNght 3k PBriidACof said h
oGRS oS50 ERSRE sy WAL Pkt
bodynddnkkifing at Basttonk @dfett; anpor ti on of sai d human body. 2

A system for _ 3D.thernographic inmaging of a r.tion .of
a human® bSEPHEE o rBieRY gﬁr?eﬁ?t% nPH %th‘% a{oso(’dg% 7 i §‘?’1§g pon-

thenﬂogiayﬁb NghdC %}ﬂbgﬂapﬁic Sigl e "R kO HrHVAE A RistallyBemislatthree-
acgui sition functionality and said thernographic inmage,
dimehatonalacefpirsindiamting whe ldcahien pnd origntation pf saigh Ftdeasgpne object

..t her raphi c i magi ng,of a rtion of a human body
Wlthgb%cr%lgﬁagg?f‘é’o’ét}ogi%S?%M?aglbggy‘conpri sing a positioning
devi ce operative to reposition said housing. 4. A
system for 3D thernD?raphic imaging of a portion of a
2. human bédsystese &ordplA ghermograghie magifte ohe PeTtHPnsef 3 human body

nen-the raphi;C. I . ' . at 3 .
L
imaghastographion fimegomngditpfand sank theanogdaphic himmge dntalpcquisition
functionality.

3. A system for 3D thermographic imaging of a portion of a human body
according to claim 2 and also comprising a positioning device operative to reposition

said housing.

4. A system for 3D thermographic imaging of a portion of a human body
according to claim 1 and wherein said non-thermographic image data comprises at least

one two-dimensional image.
5. A system for 3D thermographic imaging of a portion of a human body

according to claim 1 and wherein said non-thermographic image data comprises at least

one three-dimensional image.
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according to claim1 and wherein said
non-t her nographi c i mage data conpri ses at | east one
wao booemosssrensi onal i nmage. 6. A system for 3D  PCT/IL2005/000707
t her nographi c i magi ng of a portion of a human body
according to claim1 and wherein said
non-t her nographi ¢ i mage data acquisition functionali tg
6. conpri sAsystest for|3 teEmwpgraphic dmagigetef2 pertienpf azhunpan body

' system far 3D t hernographic i in .a.porti o
wccfRaTuE 30ebf SRSESElh oSNt SR ) Rabicon
funcBbhdliPcsiiieda 6ONPEASEE ofa Blgaekeagitda.White stills

camera or a color stills canera. 8. A systemfor 3D

t her nographi c i maging of a portion of a human body

accordi R clai r el i L@kt al
7. conpri sé‘gs yé%f} %)Or% %&%g%&g?g{%ﬁ%%ﬁg%ﬁoﬁ of i body
accotdifg PO glabp 6 and wagkitgsaid stillspantero noroprises ubtack-modiyhite stills
according to claiml1 and wherein said
cameyg 9T £ KRloRBEIsG3MeEai nage data acquisition functionality
al so conprises a polarizer. 10. A systemfor 3D
t her nographi c i magi ng of a portion of a human body
8. accor di Agsystenc fai 3D thandgripbicainagigi of a portion of a human body

accoiie O aBLwacteht O Fiere el PLOSES. Y

t her nographi c i magi ng of a portion of a human body
according to claim1l and wherein said_ thernographic
9. image datsysteonor Hashermogempbic BEnSWL 8 PREINS ¢k puman body

i e. 2. t f Con . .
accag R BnOa o e B0y A8 AR HARHE ihRo A% Aadsidon
functBRARY Bls6 dbMpiik@ramyidehi c i mage data conprises at

| east one three-dinensional imge. 13. A systemfor 3D
t her nographi c i maging of a portion of a human body

accor di ng ' é{{?) ej | G 4 her{ROsAP Ruman bod
10. i mage dzl\t ?;S%(I:Igﬁ(?ﬂs@i]%n gﬁ%ﬂcoir%gﬁ?gygﬁ slibsensi tive t gn o
accdrdifhg ator eldinmal endnghtieinl 4aid Ansythtenodrgrhi@ Dmage data acquisition

t her mogr aphi ¢ .i magi n f a portion of a human body
fun“é‘é’%‘l’tlﬂ?{?@ CP@PE‘Feéi*\ﬁoigratﬁBer\Mer ei n sai d object conprises

a tunor.

11. A system for 3D thermographic imaging of a portion of a human body
according to claim 1 and wherein said thermographic image data comprises at least one

two-dimensional image.

12. A system for 3D thermographic imaging of a portion of a human body
according to claim 1 and wherein said thermographic image data comprises at least one

three-dimensional image.
13. A system for 3D thermographic imaging of a portion of a human body

according to claim 1 and wherein said thermographic image data acquisition

functionality is sensitive to infra-red wavelengths.
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15. A system for 3D thernographic inmaging of a portion
of a human body according to claim14 and wherein said
WO 2006/003681pr i ses a cancerous tunor. 16. A systROT/AI®0033[D0707
t her nographi c i magi ng of a portion of a human body
according to claim1 and wherein said conbi ned i mage
generator conprises: a conputing device operative to
14. combi neA sgitedmnfon -3Th éremaggmphic dmapihgtdfer patjoa piiachumaykody

data toq provide sajd vjsibly sensible
accorfiReie. i e bARB R ELRNISC CAPERF BT di spl ayi ng

said visibly sensible three-di nensional output; and a

comuni cati ons network operative to connect said

15. conput i Agsystemi foe 3 theaindgrapkip|impging Of sApeion oha rmapbody
t .aphj ¢ i maging of t] f ah d
wsobIGERRP L fod SRSl REFH AR R A Y

devi ce conprises a PC or a PDA. 18. A systemfor 3D
t her nographi c i maging of a portion of a human bo
16. accor di AgSYtSTGmcfoéiﬁQ 1@%@%&@rlg}aﬁm§a‘?foﬁ BPRionAf 2 fman body

CRPL 2 ind i Q9Rr EERpRgesa
accof RTS8, Slnd FRGRAAE itbin@l G Rpae: Eiiples”
i magi nga @bmputing tdevive afpemtihemarcobbiye said arodithgmtographic and
claim.18 and, wherein sai.d display.cogprises two L )
therippEipTR© Rt A I BtCE SHA AN proile By Gosibal outbur
struct up &; g)%gr of dyptd 80 3EplyNLEBR Bk gindiBiGh4ldoutput;
of a poé?ﬁs n o]; a %pgn}g%% lgody acggrdi ng to claim16 P
and wherein said display is operative to display a
pointer. 21. A systemfor 3D thernographic. i ' .
a porti Sﬁolafn“alcﬁﬁ%%‘%‘éfaﬁ}‘ WPELBIEI* &gffnggtcﬁagq ‘lfﬂr}%%h&% dbice to
said WBl§l N sai d communi cations network conprises at |east
one Of intranet, internet, Blue-Tooth conmunications
networ k, cellular comruni cati onsnetwork, infra-red

conmuni gat.i pns ' ,
17 ST S0 AT Bl EHE BN gn of  human by
accordlias FOEhRP N6 end Waedeligsadd c@npaingidenico tomptisayaP G ody PDA.

18. A system for 3D thermographic imaging of a portion of a human body
according to claim 16 and wherein said display comprises at least one LCD, at least one

CRT or a plasma screen.

19. A system for 3D thermographic imaging of a portion of a human body
according to claim 18 and wherein said display comprises two LCDs or two CRTs

packaged together in an eye-glasses structure.

20. A system for 3D thermographic imaging of a portion of a human body

according to claim 16 wherein said display is operative to display a pointer.

21. A system for 3D thermographic imaging of a portion of a human body
according to claim 16 wherein said communications network comprises at least one of

intranet, internet, Blue-Tooth communications network, cellular communications
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according to claim1 and al so conprising a positioning
devi ce operative to reposition said non-thernographic
WO pgeoat a acqui sition functionality or sai d PCT/IL2005/000707
t her nographi ¢ i mage data acquisition functionality.
23. A system for 3D thernographic inmaging of a portion
of a human body according to claim1 and al so o
netwokpinfiairad conoaomuationat aawsrknenhdorakdico fegatnoye comunications
connect sai d non-thernographic i mage data acquisition
nﬂ“@ﬁhctionality and sai d t hernographic i mage data
acquisition functionality to said conbi ned i mage
generator. 24. A systemfor 3D thernographic i maging
22. of a poAtsystmoforS8Dhtheamogeplic dmesingiafg pertien Hfp Punan body

lerein said c ni cat.i.ons n rk 1s.s5€e r .
accolfigt 5 EBHEI SERhGEOPOPREH RO R Ui GBI R fion
said GRANHERFAPINS iRetevdalk, agiditidrafueoonality cat sadsthermographic
~network, Infra-red conmunications network and radio
imagedetppsaeipitiondrngiosaityons network. 25. A systemfor 3D

t her nographi c i maging of a portion of a human body

according to claim1 and al so conprising a positioning
23. devi ce gpss@hi fe I themogiaphonmmging dflarporticodyf.a R@nambody

net hod faor 3D thernographic i magi ng .of.a portion of a
accoRro LY dofs PUPHEPRSRE 7 STRRBHCHINES i affnpReratve to
connleBP AR %cﬂl—%@fm@raﬂ}ﬁﬁsﬁne&epgﬁﬁ' QBqRdition hAIRACRARY ; and said

acqui ring thernographic rmage data for at |east a part

thermbgraphid imbgd des tcquisetipofunctomabty toshid combaredimage generator.
containing at |east one object; and conbining said
non-t her mogr aphi ¢ and t hernographic image data to

24. Provi de pasyiesti@bd 3D SBdEIoBlPhichihegitd ofspbaival oftuhpuan body
indicating the location and orientation of said at

according to chem @ wherein said pomagicationsegiork delersh fgam a group
sal d human_ body.. I or r [

Consilsﬁjélé i vy df raﬁ’ego rlgﬁggnﬁéo;ﬁ {31@ ﬁg%%ln C@é%ﬁlgg%%?gi gg@t"gk’ cellular

comfhRicatidss avsvorke igfrhralaicdmannidatiensTogtveghi and madje frequency
conpri ses at
communications network.

25. A system for 3D thermographic imaging of a portion of a human body
according to claim 1 and also comprising a positioning device operative to reposition

said human body.

26. A method for 3D thermographic imaging of a portion of a human body
comprising:

acquiring non-thermographic image data for at least a portion of a human
body;

acquiring thermographic image data for at least a part of said at least one
portion of said human body containing at least one object; and

combining said non-thermographic and thermographic image data to
provide a visually sensible three-dimensional output indicating the location and

orientation of said at least one object within said at least a portion of said human body.
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| east one two-di nensional imge. 28. A nethod for 3D

t her nographi c i maging of a portion of a human body
wa@ewonaicssy to claim 26 and wherein said PCT/IL2005/000707

non-t her nographi ¢ i mage data conprises at |east one

t hree-di nensi onal inmage. 29. A nethod for 3D

t her nographi c i maging of a portion of a human body

according to claim 26 and wherein said acquiring

non-t hey nogy aphi c..i e data. conprises: acquird
27 first n%ﬁ?%h%ﬁ&)ﬁ%g%%gﬁ%?og% &1 ngglgi Oﬁs%p?li%ggt()frae irpan body
accoRRY td ERiIRT26S ahdl WHerED shig Wonahemdgraphis im@fe data comprises at
non-t her mographi ¢ i mage data acquisition
leastfone two-divagrisiopal mmageacquiri ng at | east second
non-t her nographi c i mage data in at |east a second
relative position of said human body and at |east one
28. non- t hea maghad b3 thgeogeiphicaanging ¢f @portion of a human body

functionality. 30. A.nethod for 3D thernographic .
accofdiggyfh glagn %ﬁyﬁ%# tYhsreip fsaig ?ﬂﬂ%glﬁf%wq% et ﬁ@tat%?mpﬂses at
least ok @gin?é}gio\?ﬁ?iﬁn‘?c{%@. said at |east second relative

positi i gur e

on Is con d by repositioning said human
body. 31. A nethod for 3D thernographic inmagi ng of a

ortion, of human_body accordi ng.to ¢l aim 29 an
29, \?\,her oi nAsrﬁ? og&oq g]gs e%@(ggﬂ) 1cr1érra%mgv%tc ?) ggﬁqio[no%fae} guman body
accofBfY 119 W1gith D6 LRPOFhdrEANiAY Rghifingt ndre@&SimOtephic image data

non-t her nographi c i nege data acquisition
compuest i onality. 32. A nmethod for 3D thernographic

i magi ng_of . a rtion.of a ccoy @i i

claim Z@ngﬁglg?\ﬁg& & Plﬁ'ﬂgezﬂn d g@ﬂ@p Hgg?)aéllta [ vl‘(l:el e{pgﬁggl%tq F%ﬁv? gosmon
of sefnhii@uh e8bdyy and fatr Rhsts andl nopAhdrheprapbicaphage idamgecquisition

data acquisition functionality and said at |east
funcgewrsditd 20| ati ve position is configured by at |east a

second saj d. . G %@ Wh@i fnl ANleast
functi of@“ﬂt“?%ﬁ%{ %h@ gtPé Dt e?éno%a%aéghi c ?as .
secohdBghting @fsitiorpof daidhumbn hodyuarshatieadsy one non-themgographic image
claim.29 and erei n sai d non-thernographic i rage data
datage%ﬁgp]@ figgtionality.

30. A method for 3D thermographic imaging of a portion of a human body
according to claim 29 and wherein said at least second relative position is configured by

repositioning said human body.

31. A method for 3D thermographic imaging of a portion of a human body
according to claim 29 and wherein said at least second relative position is configured by

repositioning said at least one non-thermographic image data acquisition functionality.

32. A method for 3D thermographic imaging of a portion of a human body
according to claim 29 and wherein said first relative position is configured by a first
said non-thermographic image data acquisition functionality and said at least second
relative position is configured by at least a second said non-thermographic image data

acquisition functionality.
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functionality is enclosed within a housing, and said
at | east second relative position is configured by
WO e@oddIcsoni ng sai d housing. 34. A nethod for BOI/IL2005/000707
t her nographi c i magi ng of a portion of a human body
according to claim?29 and wherein said first relative
position is configured by a first said
non-t her nogr aphi ¢ i mage data acquisition functionality
encl osed wi | hi i,y st housing, and sajd.at |
33. second ‘gé?%{%?ci/gor;‘ggit errB’r‘?gYai)ﬁ’c?ol ]d]ﬁrogéa BYFUSE quagfz an body
accoRBELRS cBAind20 ot HBERRIEAR N dh-thBMERraphice incgklidstat haisition
functionality enclosed within at |east a second L.
functionaditsniy. engBsedawiithith e dofiging, 3mdtsaisk #dgish sefoad; relive gogtion 1

rtion af a hun body according to claim 26 and
conf%%%&ygegog?tbonphg&aﬁggg&# c i mage dgt a conprises at
| east one two-di nensional imge. 36. A nethod for 3D
t her mographi c_i magi ng of a portion of.a human bo
34, accor o Aguelbod o i ZBerTRE R ARTECY e PR pHen body
acco%dllr‘ﬂ;% gq g%’;ﬂ %O%Hg h’ggé]ilg%ai% %ﬂ§ttref%ﬂ€e 1B5iB6n G4 UBRPERERbY a first

thernographi c imagi hg of a
said p@tthemogtaphich irmage dotdyacqoisicdi figctienatitaienslogedamithin a first

wherein said acquirjng..ther raphig i e t .
housSiBRd SHS At e TG SRS POUHET QPR S o Ahgelhapegond sad
non-terRberbfhiat in¥e@e PQsth t 4B isRonS Aindtibualin cheldyedRettad at least a

'east” ohe thernographi'c i mage data acqui sition
secohdhotsimgmal i ty; and acquiring at |east a second

t hernographic image in at | east a second relative

position of said human body and at | east one
35. t her nogpaRbikedifARGP Wainfog@aid Bhddianof wmotticanal 4 hyman body

38. A nethod for 3D thernographic_inpging of a partio
accopding toghm Hoayd adetrinistig @H&%ﬂh%@%ﬁ?&%é?@?ﬁ@aﬁtﬂea“

t l.east. sec relative position is configured by
Onef‘%%'glsnil?llsg’%lgln%& & d human body.39. A nethod for 3D

t her nographi c i maging of a portion of a human body
according to claim and erein .saiPI at |l eas ?lecon%
a po a htuman body

37
36. rel ati vé& P&HIOHi 8 3PstheBRegreRine yoigine © raon o

according to claim 26 and wherein said thermographic image data comprises at least

one three-dimensional image.

37. A method for 3D thermographic imaging of a portion of a human body
according to claim 26 and wherein said acquiring thermographic image data comprises:
acquiring first thermographic image in a first relative position of said
human body and at least one thermographic image data acquisition functionality; and
acquiring at least a second thermographic image in at least a second
relative position of said human body and at least one thermographic image data

acquisition functionality.

38. A method for 3D thermographic imaging of a portion of a human body
according to claim 37 and wherein said at least second relative position is configured by

repositioning said human body.
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repositioning a thernographic i mage data acquisition
functionality. 40. A nethod for 3D thernographic

w0 pgionysof a portion of a human body accor di nBCT/L2005/000707
claim 37 and wherein said first relative position is
configured by a first thernographic inmage data
acquisition functionality and said at |east second
relative position is configured by a second

t her nogr aphi c i mage data acquisition functionality.

39. 41. A nbtmelod §er %‘%thﬁgﬂ%@ﬁé?plma@n}%ﬁffgﬁ H%‘%‘Bfl 9 ﬂp}b‘%/?a}nol?w"dy
accofd nérato REIRMORYWRG 'ﬁfggidnﬂ 149t &bahdReBiivepdsifiBR ietdniigated by
t mogr aphi ¢ i mage data acquisition functionality is

repositialing e thennbgriaphia imegesdatg acquisitiaeiudetianalisast  second
relative position is configured by repositioning said
housi ng. 42. A nethod for 3D thernographic i magi ng of

40. @ portiQm&hod I Ah:edYraphleditioig dfa pbréiood 4 Jamehn body
wherein said first relative position.is conf%gured b

accomling toselaimidd andewherginagsid &irgt ﬁg]@@VQj AU HuFYY tgusgsl by a first
functi.onal it ncl Rt hin & fi housi.ng, ti

e S oA BRI b SoOHI8, sl e

positidh iBtohfRaséd By 5 eaond tieandgiapkic imageadit acquisiie fattéonality.
acqui sition functionality enclosed wwthin at |east a
second housing. 43. A nethod for 3D thernographic

41, | magi ng%%% 0%&1 élgrfh&{no%r%ﬂfﬁﬁha%ﬁ%ymazQﬁ%ﬁhﬂﬁ 4 Buman body

claim26 a erein sai ombi ni'ng conpri ses: o
accoftimP ubi opim ADnardevhreoeginapdii cthetmemaphiersinsigo nditanagiiisition

BT EMIE A e —
con %ﬁe{d{@%ﬁ:ﬁ@?ﬁ&nhm&h&ﬁ@g combi ni ng said

nogr aphi ¢ three-di nensi onal nodel and said
t her nogr aphi ¢ t hree-di nensi onal nodel to provide said

visual ly sensihl e eedi [ : "

2. G apt ayPrigelat oGP RUMFR SRR BB HLE e o hupan body
accoﬁ!ih%’% cfdm 7 At haerelDkaid Birkthelativg rpapikibs is wenfigigedby a first
portion of a human body. . L L .
said thermographic image data acquiSition functionality enclosed within a first housing,
and said at least second relative position is configured by at least a second said
thermographic image data acquisition functionality enclosed within at least a second

housing.

43. A method for 3D thermographic imaging of a portion of a human body
according to claim 26 and wherein said combining comprises:

computing a non-thermographic three-dimensional model of said non-
thermographic image data;

computing a thermographic three-dimensional model of said
thermographic image data;

combining said non-thermographic three-dimensional model and said
thermographic three-dimensional model to provide said visually sensible three-
dimensional output; and

displaying said visually sensible three-dimensional output.
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according to claim43 and wherein said conputing a

non-t her nogr aphi ¢ t hreedi nensi onal nodel of said
woomvebEsssTogr aphi ¢ i mage data al so conpri ses cPOPUL200500707

spatial data of said non-thernographic

t hr ee- di nensi onal nodel. 45. A nethod for 3D

t her nographi c i maging of a portion of a human body

according to claim44 and wherein said conputing

spati al  dat f L d nont her magr aphi ¢ .
44 ¢ ﬁr ee- d‘IAI'Pé?@P‘g ﬁ%ﬂsﬁhg]&@mg o lgggg’@g%P?Wﬁnt%@ Bumap body
acco%l%% io‘r:rgl%rng' oty QheRfl dafROLbmPhis S Hod-therigrapady three-

hod for 3D thernographic inmaging of a portion,
dimen$ionalhmodel ®oshid aoudhatinograpbiccinagm daty alse cRNKITERH CYRPYING

.conmput i ng, a ngn-ther aphi.c thr i si onal nodel
Spatl%lf Jggaa?%saﬁbxﬁqr{-ﬁa&:rﬂ%gﬁ@ﬁ% fhgg‘?g%%lge th18 g%‘lgné%go conpri ses
obtaining information relating to the color of said
portion of said human body. 47. A nethod for 3D
45. t her moghapeibed iferdfP riberarogeapbisr imagingop! & PATHCRPIFORyman body
agcordi ng.to ¢l ai d erej ' LN i -
accof e o Py 48 A" it B SISk SfnR SpfRTPHA N Baid. non
therrh@staptier b diptensiohsia geoddht ngirses comuitings theb 28 1 negpd Z
information rel ati ng to the hue of said portion of
coordigpigs REsaith PeBeY of 381 bEmaRPAAY f or 3D t her nogr aphi ¢
i magi ng of a portion of a human body according to
cl ai m 43 and wherein said conputing a
46. non-t heAnmgthap Horc 3DHhestigraphsd mregingrofie pogionsedi athuman body

non-t her raphic, i e data al so.conprise el
sccof Py e O 81 M4 TR (AL 1S B0LTE et Uy e dhree-
dimddQIohhOthdAE] SisdidNHERheBAGYapttd . imAgéretatodlsd oniPdises obtaining

thernographi c i magi ng of a portion of a human body
inforntationdelating to bk apler aBsaihporjipe pEFaid Baman bedput i ng a

t her nographi ¢ t hree-di nensi onal nodel of said

non-t her nogr aphi ¢ i mage data al so conpri ses conputi ng
47. spati al At gepRdabiBp tHaintogpdphi@imaghonef heorixgr afphheman body

t hr ee- di nensi onal _ nodel . 50. A net hod for 3‘%& .
accordiag nigg chmi ¢3i MsyivgTER it FOMRYHNGT 8 N iRgrneegaRhic three-

. : i md . : : i,

ain@SERRELADS] 3rShRL IO A MPRL S th ST s g
infoiniatie-rdiating & tha e nbshed portiop of sad humapbodng t he

tenperature of said

48. A method for 3D thermographic imaging of a portion of a human body
according to claim 43 and wherein said computing a non-thermographic three-
dimensional model of said non-thermographic image data also comprises obtaining

information relating to the tissue texture of said portion of said human body.

49. A method for 3D thermographic imaging of a portion of a human body
according to claim 43 and wherein said computing a thermographic three-dimensional
model of said non-thermographic image data also comprises computing spatial

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

21



10

15

20

25

30

portion of said human body along the X, Y and Z
coordinates. 51. A nethod for 3D thernographic imagi ng
w@btooa/opssg | on of a human body according to cl aPeT/A0en®d0707
wherei n sai d conbi ni ng sai d non-thernographic
t hr eedi nensi onal nodel and sai d thernographic

t hr ee-di nensi onal nodel co i ses substanti all
50. posi t] oﬁimgthgféif@r Borihere “Emmgmgt w%goﬂioneqfsa lyagn body

o T, R RILRERE, L0555 TP CPA RS on-

therrhEREPHIG tlﬁ%e-@nﬁﬂ{sﬁdrﬁn nklelBedibiiins Roslyuteg tidiengpetaure of said
claim5 1 and wherein said substantially positioning

portiga pfisaid human hedy aleng therhreaody seeinstest * nodel and sai d

t her nogr aphi ¢ t hree-di nensi onal nodel conprises
substantially positioning a marker. 53. A nethod for
51. 3D t her Angetaphifor BD&gemg)gafphm incgitigoof mpomdnmmhmuybody

according to claijm5 1 d st ant
accopsBag tp HtAY ASafeh m%? PO, R e Rt taree-
dimdRORGA1 &Hﬂgde(fa%ﬁjd L Hed Mgk Iﬁué hihRR-= cﬁinréﬁﬁ§hélnﬂ{odﬁp d®Imprises

conpri ses substantially positioning X and Z
substantialtyi pasitioning sad dloandhcmtmgmgrcaﬂm@-dnmré@n@l weatisl ang) said

nodel d said ther phi c ree-di mensi onal nodel .

therrggrgramnﬁ&rﬁ 3@%151%{1‘?1%%?3%8?%@%%%@ ng of a portion
of a human body according to claim43 and wherein said
di spl ayi ng said visually sensible_threedi nensi on

!

52. out put A&l wethedrfor BDetberaogmphia Wepging el Apertionssf a a juman body
th 3D, hey 0

accon% 09000351m 5{ g{l ng%paghl 3 mn}glbgt%xatg h/a egftltohﬁﬁ Qhid® non-

y accor I'n said
thenflbgiaplaiyi figess dintbneioaslaiiodel @ndi fifid@ themeediphin sheaalimensional

out put , al sqo conprises. displaying sectional views of
modslaqoannr@whsyngé%sép%%ﬂ&mw%@a'éﬁe nsi onal output.56. A

nmet hod for 3D thernographic i maging of a portion of a
human body according to claim43 and al so conpri sing
53. ext r act idnmetntldiomaDi amiogiahiainaghs bbb ypostémspbi duman body
accotrclillglg etodI c alnrr? | g{]alanc(i) u%v?lerem said substantially positioning said non-
thermographic three-dimensional model and said thermographic three-dimensional
model comprises substantially positioning X, Y and Z coordinates of said non-
thermographic three-dimensional model and said thermographic three-dimensional

model.

54, A method for 3D thermographic imaging of a portion of a human body
according to claim 43 and wherein said displaying said visually sensible three-

dimensional output also comprises displaying a pointer.

55. A method for 3D thermographic imaging of a portion of a human body
according to claim 43 and wherein said displaying said visually sensible three-
dimensional output also comprises displaying sectional views of said visually sensible

three-dimensional output.
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57. A nethod for 3D thernographic inmaging of a portion

of a human body according to claimb56 and al so
wa@opndBssg di spl ayi ng said extracted i nformat PORIL26&/000707

A net hod for 3D thernographic imagi ng of a portion of

a human body according to claim43 and al so conpri sing

conparing said visibly sensible threedi nensi onal

56. out put A Qnéhod E&S3ID aliemvpbhic)imagingi dfl &@portion of a human body
t hr ee-di nensj onal nodel . ., . . . cq e
according to claim 43 and also comprising extracting information from said visibly

sensible three-dimensional output.

57. A method for 3D thermographic imaging of a portion of a human body

according to claim 56 and also comprising displaying said extracted information.
58. A method for 3D thermographic imaging of a portion of a human body

according to claim 43 and also comprising comparing said visibly sensible three-

dimensional output to at least one visibly sensible three-dimensional model.
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