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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a system and
method for 3D imaging thermographicimaging, and more
particularly to 3D thermographic imaging of a portion of
a human body.

BACKGROUND OF THE INVENTION

[0002] U.S. Patent No, 6,442,419 is believed to repre-
sent the current state of the art,

[0003] HaiXiaoetal., "Multispectral three-dimensional
digital infrared thermal imaging", Optigal Engineering
SPINE USA, vol. 42, no. 4, April 2003 (2003-04), pages
906-911, disclose a system which has both capabilities
of 3D surface geometrical profiling and 2D temperature
distribution measurement of a human body. A structured-
light machine vision system performs the 3D surface
mapping using a pair of fibers to project an interference
pattern onto the human skin, and a solid-state thermal
camera is used to generate thermogram. These two sub-
systems measure a 2D temperature distribution and a
3D geometrical surface profile which are digitally stored
in the computer separately.

[0004] Smith et al, "Emerging technologies in breast
cancer detention", Radiology Management 2004
Jul-Aug, vol, 26, no. 4 (2004), pages 16-24, summarizes
several technologies for breast cancer detection, includ-
ing Bioelectric Imaging, Breast Thermography, Compu-
ter-Aided Detection, Contrast-Enhanced Mammogra-
phy, Full-Field Digital Mammography, Magnetic Reso-
nance Imaging, Near Infrared Optical Imaging, Nuclear
Imaging, Tomosynthesis and 3D Imaging, and Ultra-
sound.

SUMMARY OF THE INVENTION

[0005] The present invention seeks to provide a sys-
tem and method for combination of 3D non-thermograph-
ic and thermographic imaging of a portion of a human
body, preferably for medical diagnostic purposes.
[0006] Thereisthus provided in accordance with a pre-
ferred 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 im-
age data for at least a portion of a human body, thermo-
graphic 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 combine image generator opera-
tive to combine the non-thermographic and thermo-
graphic image data to provide a visually sensible three-
idimensional output indicating the location and orienta-
tion of the at least one object within the at least a portion
of the human body.
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[0007] 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 alternative-
ly, the system for 3D thermographic imaging of a portion
of a human body also includes a positioning device op-
erative to reposition the housing.

[0008] In accordance with another preferred embodi-
ment of the present invention the non-thermographic im-
age data and the thermographic image data include at
least one two-dimensional image. Additionally or alter-
natively, the non-thermographic image data and the ther-
mographic image data include at least one three-dimen-
sional image.

[0009] In accordance with yet another preferred em-
bodiment of the presentinvention the non-thermographic
image data acquisition functionality includes a stills cam-
era 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 dig-
ital camera includes CCD or CMOS. In accordance with
a further preferred embodiment of the present invention
the non-thermographic image data acquisition function-
ality also includes a polarizer. Alternatively, the non-ther-
mogaphic image data acquisition functionality may also
include a color filter. In accordance with another further
preferred embodiment of the present invention the ther-
mographic image data acquisition functionality is sensi-
tive to infra-red wavelengths.

[0010] In accordance with a still further preferred em-
bodiment of the presentinvention the object in the portion
of a human body includes a tumor. Preferably, the tumor
includes cancerous tumor.

[0011] In accordance with a preferred embodiment of
the present invention the combined image generator in-
cludes a computing device operative to combine the
non-thermographic and thermographic image data to
provide the visibly sensible three-dimensional output, a
display for displaying the visibly sensible three-dimem-
sional output and a communications network operative
to connect the computing device to the display. Prefera-
bly, the system also includes a communications network
operative to connect the non-thermographic image data
acquisition functionality and the thermographic image
data acquisition functionality to the combined image gen-
erator. 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 alter-
native, the display may include two LCDs or two CRTs
packaged together in an eyeglasses structure. Prefera-
bly, the display is operative to display a pointer.

[0012] In accordance with another preferred embodi-
ment of the present invention the communications net-
works include at least one of intranet, Internet,
Blue-Tooth communications network, cellular communi-
cations network, infra-red communications network and
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radio frequency communications network.

[0013] In accordance with yet another preferred em-
bodiment of the present invention the system for 3D ther-
mographic 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 functional-
ity. Additionally or alternatively, the system also includes
a positioning device operative to reposition the human
body.

[0014] There is also provided in accordance with an-
other preferred embodiment of the present invention a
method for 3D thermographic imaging of a portion of a
human body including acquiring non-thermographic im-
age data for at least a portion of a human body, acquiring
therinographicimage data for at least a part of the atleast
one portion of the human body containing at least one
object and combining the non-thermographic and ther-
mographic image data to provide a visually sensible
three-dimensional output indicating the location and ori-
entation of the at least one object within the at least a
portion of the human body.

[0015] In accordance with a 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 datainclude atleast one three-dimensional image.
[0016] In accordance with another preferred embodi-
ment of the present invention the acquiring non-thermo-
graphic image data includes acquiring first non-thermo-
graphicimage datain afirst relative position of the human
body and at least one non-thermographic image data ac-
quisition functionality and acquiring at least second non-
thermograpic image data in at least a second relative
position of the human body and at least one non-thermo-
graphic image data acquisition functionality.

[0017] In accordance with yet another preferred em-
bodiment of the present invention the acquiring thermo-
graphic image data includes acquiring first thermograph-
icimage datain a first relative position of the human body
and at least one thermographic image data acquisition
functionality and acquiring atleast second thermographic
image data in at least a second relative position of the
human body and at least one thermographic image data
acquisition functionality.

[0018] In accordance with a further preferred embod-
iment of the presentinvention the at least second relative
position is configured by repositioning the human body.
Alternatively, the at least second relative position is con-
figured by repositioning the at least one non-thermo-
graphicimage data acquisition functionality or the atleast
one thermographic image data acquisition functionality.
As a further alternative, the first relative position is con-
figured by a first the non-thermographic image data ac-
quisition functionality or by a first thermographic image
data acquisition functionality and the at least second rel-
ative position is configured by at least a second the non-
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thermographic image data acquisition functionality or by
at least a seconde thermographic image data acquisition
functionality.

[0019] In accordance with another further preferred
embodiment of the present invention the non-ther-
mograpic image data acquisition functionality or the ther-
mographic image data acquisition functionality is en-
closed within a housing, and the at least second relative
position is configured by repositioning the housing. Al-
ternatively, the first relative position is configured by a
first the non-thennograpic image data acquisition func-
tionality or a first thermographic image data acquisition
functionality enclosed within a first housing, and the at
least second relative position is configured by at least a
second the non-thermograpic image data acquisition
functionality or at least a second thermographic image
data acquisition functionality enclosed within at least a
second housing.

[0020] In accordance with yet a further preferred em-
bodiment of the presentinvention the combining includes
computing a non-thermographic three-dimensional mod-
el of the non-thermographic image data, computing a
thermographic three-dimensional model of the thermo-
graphic image data, combining the non-thermographic
three-dimensional model and the thermographic three-
dimensional model to provide the visually sensible three-
dimensional output and displaying the visually sensible
three-dimensional output.

[0021] In accordance with a still further preferred em-
bodiment of the present invention the computing a
non-thermographic three-dimensional model of the non-
thermographic image data also includes computing spa-
tial data of the non-thermographic three-dimensional
model. Preferably, the computing spatial data of the non-
thermographic three-dimensional model includes com-
puting 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.

[0022] In accordance with another preferred embodi-
ment of the present invention the computing a thermo-
graphic three-dimensional model of the non-thermo-
graphic image data also includes computing spatial tem-
perature data of the non-thermographic three-dimen-
sional model. Preferably, the computing spatial data of
the non-thermographic three-dimensional model in-
cludes computing the temperature of the portion of the
human body along the X, Y and Z coordinates.

[0023] In accordance with yet another preferred em-
bodiment of the present invention the combining the
non-thermographic three-dimensional model and the
thermographic three-dimensional model includes sub-
stantially positioning the non-thermographic three-di-
mensional model and the thermographic three-dimen-
sional model in parallel manner. Preferably, the substan-
tially positioning the non-thermographic three-dimen-
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sional model and the thermographic three-dimensional
model includes substantially positioning a marker. Addi-
tionally or alternatively the substantially positioning the
non-thermographic three-dimensional model and the
thermographic three-dimensional model includes sub-
stantially positioning X, Y and Z coordinates of the non-
thermographic three-dimensional model and the thermo-
graphic three-dimensional model.

[0024] In accordance with still another preferred em-
bodiment of the present invention the displaying the vis-
ually sensible three-dimensional output alsoincludes dis-
playing a pointer. Additionally or alternatively the display-
ing the visually sensible three-dimensional output also
includes displaying sectional views of the visually sensi-
ble three-dimensional output.

[0025] In accordance with a further preferred embod-
iment of the present invention the method also includes
extracting information from the visibly sensible three-di-
mensional output, and preferably also includes display-
ing the extracted information. Additionally or alternative-
ly, the method also includes comparing the visibly sen-
sible three-dimensional output to at least one visibly sen-
sible three-dimensional model.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The present invention will be understood and
appreciated more fully from the following detailed de-
scription, taken in conjunction with the drawings in which:

Fig. 1 is a simplified pictorial illustration of a 3D
non-thermographic and thermographic imaging sys-
tem operative in accordance with a preferred em-
bodiment of the present invention;

Figs. 2A-2E are simplified pictorialillustrations 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 pictorialillustrations of five
alternative embodiments of another stage of a meth-
od 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 accord-
ance with a preferred embodiment of the present in-
vention;

Fig. 6 is a simplified pictorial illustration of another
step of the computing stage of a method in accord-
ance with a preferred embodiment of the present in-
vention; and

Fig. 7 is a simplified pictorial illustration of the final
step of the computing stage of a method in accord-
ance with a preferred embodiment of the present in-
vention.
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DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0027] Reference is now made to Fig. 1, which illus-
trates a system for 3D non-thermographic and thermo-
graphic imaging of a portion of a human body, in accord-
ance with a preferred embodiment of the present inven-
tion. The system may be used as a diagnostic tool, for
example for medical diagnosis such as diagnosis of tu-
mors, and specifically in the diagnosis of cancerous
breast tumors.

[0028] As seeninFig. 1,abody part 10 of a person 12
is located in front of an imaging device 14. The person
12, may be standing, sitting or in any other suitable po-
sition relative to imaging device 14. Person 12 may ini-
tially be positioned or later be repositioned relative to
imaging device 14 by positioning device 15, which typi-
cally comprises a platform moving on a rail, by force of
an engine, or by any other suitable force. Additionally, a
tumor 16 may existin body part 10 of person 12. Topically,
body part 10 comprises a breast, and tumor 16 comprises
a breast tumor such as a cancerous tumor.

[0029] In accordance with a preferred embodiment of
the present invention, person 12 may be wearing a clot-
ting garment 18, such as a shirt. Preferably, clothing gar-
ment 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. Addition-
ally, 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.

[0030] Imaging device 14 typically comprise at least
one non-thermographic imaging system 22 that can
sense at least visible wavelengths and at least one ther-
mographic imaging system 24 which is sensitive to in-
fra-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.

[0031] 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
portion of the visible wavelengths, may be placed in front
of non-thermographic imaging system 22.

[0032] Typically, at least one non-thermographic im-
agine system 22 may comprise a black-and-white or color
stills camera, or a digital camera such as CCD or CMOS.
Additionally, at least one non-thermographic imaging
system 22 may comprise a plurality ofimaging elements,
each of may be a three-dimensional imaging a plurality
of imaging elements, each of which may be a three-di-
mensional imaging element.

[0033] Optionally, imaging device 14 may be reposi-
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tioned relative to person 12 by positioning device 27. As
a further alternative, each of imaging systems 22 and 24
may also be repositioned relative to person 12 by at least
one positioning device 28. Positioning device 27 may
comprise an engine, a lever or any other suitable force,
and may also comprise a rail for moving imaging device
14 thereon. Preferably, repositioning device 28 may be
similarly structured.

[0034] Data acquired by non-thermographic imaging
system 22 and thermographic imaging system 24 is out-
put to a computing device 30 via a communications net-
work 32, and is typically analyzed and processed by an
algorithm running on the computing device. The resulting
data may be displayed on at least 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 com-
prise a wireless network such as a cellular network, IR
communication network, a radio frequency (RF) commu-
nications network, a blue-tooth (BT) communications
network or any other suitable communications network.
[0035] 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 plas-
ma screen. As a further alternative display 34 may com-
prise atleastone visualizing device comprising two LCDs
or two CRTSs, located in front of a user’s eyes and pack-
aged in a structure similar to that of eye-glasses. Prefer-
ably, display 34 also displays a pointer 38, which is typ-
ically 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.

[0036] Reference is now made to Figs. 2A-4, which
illustrated various stages in method of 3D non-thermo-
graphic and thermographic imaging of a portion of a hu-
man body, in accordance with a preferred embodiment
of the present invention.

[0037] As seenin Fig. 2A, person 12 comprising body
part 10 is located on a positioning device 15 in front of
an imaging device 14, in a first position 40 relative to the
imaging device. First image data of body part 10 is ac-
quired by at least one non-thermographic imaging sys-
tem 22, optionally through polarizer 25 or as an alterna-
tive option through color filter 26. Additionally, at least
second image data of body part 10 is acquired by at least
one non-thermographic imaging system 22, such that
body part 10 is positioned in at least a second position
42 relative to imaging device 14.

[0038] The second relative position 42 may be config-
ured by repositioning person 12 using positioning device
15 as seen in Fig. 2A, by repositioning imaging device
14 using positioning device 27 as seen in Fig. 2B or by
repositioning non-thermographic imaging system 22 us-
ing positioning device 28 as seen in Fig. 2C. As a further
alternative, the second relative position 42 may be con-
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figured by using two separateimaging devices 14 as seen
in Fig. 2D or two separate non-thermographic imaging
systems 22 as seen in Fig. 2E.

[0039] 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 posi-
tioning device 15 in front of an imaging device 14, in a
first position 44 relative to the imaging device. First ther-
mographic image data of body part 10 is acquired by at
least one thermographic imaging system 24. Additional-
ly, at least second thermographic image data of body
part 10 is acquired by atleast one thermographicimaging
system 24, such that body part 10 is positioned in at least
a second position 42 relative to imaging device 14.
[0040] The second relative position 46 may be config-
ured 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 con-
figured by using two separateimaging devices 14 as seen
in Fig. 3D or two separate thermographic imaging sys-
tems 24 as seen in Fig. 3E.

[0041] Itwill be appreciated that the non-thermograph-
ic image data acquisition described in Figs. 2A-2E may
be performed before, after or concurrently with the ther-
mographic image data acquisition described in Figs. 3A-
3E.

[0042] Image data of body part 10 may be acquired by
thermographic imaging system 24, by separately imag-
ing a plurality of narrow strips of the complete image of
body part 10. Alternatively, the complete image of body
part 10 is acquired by thermographic imaging system,
and the image is sampled in a plurality of narrow strips
or otherwise shaped portions for processing. As a further
alternative, theimagine ofbody part 10 may be performed
using different exposure times.

[0043] The thermographic and non-thermographic im-
age data obtained from imaging device 14 is analyzed
and processed by computing device 30 as illustrated in
Fig. 4.

[0044] Instage 50, image data acquired from non-ther-
mographicimaging system 22 is processed by computing
device 30 to build a non-thermographic three-dimension-
al 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 here-
in. The non-thermographic three-dimensional model,
preferably includes spatial information, typically the X, Y
and Z coordinates of the body part 10, as well as the
location of reference marker 20. Additionally, the non-
thermographic three-dimensional model preferably in-
cludes 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.
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[0045] Thermographic image data acquired from ther-
mographicimaging system 24 is processed by computing
device 30 in stage 52 to build a thermographic three-di-
mensional 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-dimen-
sional model preferably includes spatial temperature in-
formation, typically the X, Y and Z coordinates of the tem-
perature of body part 10 and of reference marker 20. An
exemplary thermographic three-dimensional model and
the process of building such a model are illustrated in
Fig. 6.

[0046] It is appreciated that the thermographic
three-dimensional model may be built before, after or
concurrently with the non-thermographic three-dimen-
sional model.

[0047] The three-dimensional models built in stages
50 and 52 as described hereinabove are combined into
a single three-dimensional model in stage 54. Correct
positioning of the two models in the combined three-di-
mensional model may be achieved by accurately posi-
tioning reference marker 20 in the two models, by com-
paring X, Y and Z coordinates or using any other suitable
method. An exemplary combined three-dimensional
model as built in stage 54 is illustrated in Fig. 7.

[0048] In stage 36, computing device 30 extracts infor-
mation included in the combined three-dimensional mod-
el, such as information regarding temperature, temper-
ature changes in a certain point and a comparison of
temperatures in different points in body part 10. Addition-
ally, computing device 30 may extract, compute and dis-
play a comparison of size or temperature between body
part 10 and another body part of person 12, such as the
two breasts of person 12.

[0049] Inan additional or alternative stage 58, the com-
puting device 30 may compare and display differences
between a plurality-of three-dimensional models of the
same body part 10 of a person 12, the plurality of models
being based on data acquired at a plurality of different
time points. Typically, the information compared, com-
puted and displayed includes information about temper-
ature, 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 abso-
lute value.

[0050] Asshown in stage 60, the output of any of stag-
es 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 algo-
rithm is provided to facilitate the display of sectional views
ofthe three-dimensional model or of specific tissue layers
of the modeled body part 10.

[0051] It will be appreciated by persons skilled in the
art that the present invention is not limited to what has
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been particularly shown and described hereinabove.
Rather the scope of the present invention includes both
combinations and subcombinations of the various fea-
tures described hereinabove as well as modifications 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.

Claims

1. A system for determining presence or absence of a
thermally distinguishable object (16) in a living body
(12), the system comprising;

a combined image generator (30) configured for
combining: (i) non-thermographic three-dimen-
sional data of a three-dimensional tissue region
in the living body (12), said non-thermographic
dataincluding coordinates of areference marker
(20) located on or close to the body (12); with
(i) thermographic two-dimensional data of said
tissue region, said thermographic data including
coordinates of the same reference marker (20);
by co-positioning the coordinates of the refer-
ence marker (20) of the non-thermographic data
and the coordinates of the reference marker (20)
of the thermographic data;

so as to generate three-dimensional tempera-
ture data associated with said three-dimension-
altissue region and to provide avisually sensible
three-dimensional output indicating the location
and/or orientation of the object (16) within the
body (12), thereby to determine the presence or
absence of the thermally distinguishable object
(16).

2. The system of claim 1, further comprising non-ther-
mographic image data acquisition functionality (22)
configured for acquiring said non-thermographic
three-dimensional data, including said reference
marker (20).

3. The system according to any of claims 1 and 2, fur-
ther comprising thermographic image data acquisi-
tion functionality (24) configured for acquiring said
thermographic two-dimensional data, including said
reference marker (20).

4. The system of claim 3, wherein said non-thermo-
graphic image data acquisition functionality (22) and
said thermographic image data acquisition function-
ality (24) are oriented generally parallel to each oth-
er.

5. The system of claim 3, further comprising a housing
containing said non-thermographic image data ac-
quisition functionality (22) and said thermographic
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image data acquisition functionality (24).

The system of claim 1, further comprising a position-
ing device (15) operative to reposition said housing.

The system of claim 1, wherein said combined image
generator (30) comprises a computing device con-
figured for calculating said location and/or orienta-
tion of the thermally distinguishable object (16) inthe
three-dimensional tissue region, based on said
three-dimensional temperature data.

The system of claim 7, further comprising a display
(34), and wherein said computing device (30) is in
communication with said display (34) and is config-
ured for transmitting said visibly sensible three-di-
mensional output indicating said location and/or ori-
entation to said display (34).

The system of claim 8, further comprising a commu-
nication network (32) configured for establishing said
communication between said computing device (30)
and said display (34).

The system of claim 1, further comprising a compar-
ing functionality (30) configured for comparing said
three-dimensional temperature data to at least one
three-dimensional model.

The system of claim 7, wherein said computing de-
vice (30) is configured for computing a non-thermo-
graphic three-dimensional model, and computing
spatial data of said non-thermographic three-dimen-
sional model so as to generate spatial data pertain-
ing to the location and/or orientation of the thermally
distinguishable object (16) within the living body (12).

The system of claim 11, wherein said computing de-
vice (30) is configured for computing spatial temper-
ature data of said non-thermographic three-dimen-
sional model.

The system of claim 1, wherein said non-therma-
graphic three-dimensional data comprise a combi-
nation of a plurality of two-dimensional images.

The system of claim 2, wherein said non-thermo-
graphic image data acquisition functionality (22)
comprises a stills camera or a digital camera.

The system of claim 2, wherein said non-thermo-
graphic image data acquisition functionality (22)
comprises a plurality of cameras configured and po-
sitioned for acquiring a plurality of non-thermograph-
ic two-dimensional datasets from a plurality of per-
spective viewpoints with respect to the surface of
said three-dimensional tissue region.
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The system of claim 15, wherein said non-thermo-
graphic image data acquisition functionality (22)
comprises a combiner configured for combining said
plurality of non-thermographic two-dimensional da-
tasets so as to form said non-thermographic three-
dimensional data.

The system of claim 3, wherein said thermographic
image data acquisition functionality (24) comprises
a plurality of infrared cameras configured and posi-
tioned for acquiring a plurality of thermographic two-
dimensional datasets from a plurality of perspective
viewpoints with respect to the surface of said three-
dimensional tissue region.

The system of claim 17, wherein said combined im-
age generator (30) is configured for combining said
non-thermographic three-dimensional data with
each thermographic two-dimensional dataset.

The system of claim 1, wherein said thermally dis-
tinguishable object (16) comprises a tumor.

The system of claim 19, wherein said tumor (16)
comprises a cancerous tumor.

The system of claim 8, wherein said display (34)
comprises two LCDs or two CRTs packaged togeth-
er in an eye-glasses structure.

The system of claim 8, wherein said display (34) is
operative to display a pointer (38).

The system of claim 3, further comprising a position-
ing device (15) operative to reposition said non-ther-
mographic image data acquisition functionality. (22)
or said thermographic image data acquisition func-
tionality (24).

The system of claim 3, further comprising a commu-
nications network (32) configured for establishing
said communication between at least two of said
non-thermographic image data acquisition function-
ality (22), said thermographic image data acquisition
functionality (24) and said combined image genera-
tor (30).

The system of claim 1, further comprising a position-
ing device (15) operative to reposition the living body
(12).

A method of determining presence or absence of a
thermally distinguishable object (16) in a living body
(12), the method comprising:

combining: (i) non-thermographic three-dimen-
sional data of a three-dimensional tissue region
in the living body (12), said non-thermographic
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dataincluding coordinates of areference marker
(20) located on or close to the body (12); with
(i) thermographic two-dimensional data of said
tissue region, said thermographic data including
coordinates of the same reference marker (20);
by co-positioning the coordinates of the refer-
ence marker (20) of the non-thermographic data
and the coordinates of the reference marker (20)
of the thermographic data;

so as to generate three-dimensional tempera-
ture data associated with said three-dimension-
altissue region and to provide a visually sensible
three-dimensional output indicating the location
and/or orientation of the object (16) within the
body (12), thereby determining the presence or
absence of the thermally distinguishable object
(16).

The method of claim 26, further comprising using
said three-dimensional temperature data for deter-
mining the location and/or orientation of the thermally
distinguishable object (16) in the three-dimensional
tissue region.

The method of claim 26, further comprising compar-
ing said three-dimensional temperature data to at
least one three-dimensional model.

The method of claim 26, wherein said non-thermo-
graphic three-dimensional data are obtained by
combining a plurality of two-dimensional images.

The method of claim 26, wherein said non-thermo-
graphic three-dimensional data comprise a three-di-
mensional image acquired using a visible light cam-
era.

The method of claim 26, further comprising acquiring
said non-thermographic three-dimensional data us-
ing at least one non-thermographic image data ac-
quisition functionality (22).

The method of claim 31, wherein said acquiring said
non-thermographic three-dimensional data compris-
es a plurality of sequential data acquisition steps,
and the method further comprises repositioning at
least one of said data acquisition functionality and
the living body (12) between successive data acqui-
sition steps.

The method of claim 32, wherein said plurality of
sequential data acquisition steps comprises a first
two-dimensional data acquisition step performed at
afirst perspective view and a second two-dimension-
al data acquisition step performed at a second per-
spective view, and the method further comprises
combining two-dimensional data from said first step
and said second step so as to form said non-ther-
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mographic three-dimensional data.

The method of claim 31, wherein said acquiring said
non-thermographic three-dimensional data compris-
es simultaneously acquiring non-thermographic
two-dimensional datasets from a plurality of per-
spective viewpoints with respect to the surface of
said three-dimensional tissue region, and the meth-
od further comprises combining said plurality of non-
thermographic two-dimensional datasets so as to
form said non-thermographic three-dimensional da-
ta.

The method of claim 26, further comprising acquiring
said thermographic two-dimensional data, using at
least one thermographic image data acquisition
functionality (24).

The method of claim 35, wherein said acquiring said
thermographic two-dimensional data comprises a
plurality of sequential data acquisition steps, and the
method further comprises repositioning at least one
of said data acquisition functionality (24) and the liv-
ing body (12) between successive data acquisition
steps.

The method of claim 35, wherein said acquiring said
thermographic two-dimensional data comprises si-
multaneously acquiring thermographic two-dimen-
sional datasets from a plurality of perspective view-
points with respect to the surface of said three-di-
mensional tissue region, and the method further
comprises combining each thermographic two-di-
mensional dataset with said non-thermographic
three-dimensional data.

The method of claim 36, wherein said combining is
performed such that data acquired at each thermo-
graphic two-dimensional data acquisition step is
combined with said non-thermographic three-di-
mensional data.

The method of claim 26, wherein said combining
comprises computing a non-thermographic three-di-
mensional 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 (16) within the living body (12).

The method of claim 39, wherein said combining
comprises computing spatial temperature data of
said non-thermographic three-dimensional model.

Patentanspriiche

1.

System zum Bestimmen des Vorhandenseins oder
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Nicht-Vorhandenseins eines thermisch unterscheid-
baren Objekts (16) in einem lebenden Koérper (12),
wobei das System umfasst:

einen Kombinationsbildgenerator (30), der kon-
figuriert ist, um zu kombinierten: (i) nicht-ther-
mographische dreidimensionale Daten einer
dreidimensionalen Geweberegion im lebenden
Korpers (12), wobei die nicht-thermographi-
schen Daten Koordinaten eines Referenzmark-
ers (20) enthalten, der sich am Kérper (12) oder
nahe diesem befindet; mit (ii) thermographi-
schen zweidimensionalen Daten der Gewebe-
region, wobei die thermographischen Daten Ko-
ordinaten des gleichen Referenzmarkers (20)
enthalten; durch Copositionieren der Koordina-
ten des Referenzmarkers (20) der nicht-thermo-
graphischen Daten und der Koordinaten des
Referenzmarkers (20) der thermographischen
Daten;

um dreidimensionale Temperaturdaten zu ge-
nerieren, die mit der dreidimensionalen Gewe-
beregion assoziiert sind, und um eine visuell
empfindliche dreidimensionale Ausgabe bereit-
zustellen, die die Position und/oder die Ausrich-
tung des Objekts (16) innerhalb des Korpers
(12) indiziert, um dadurch das Vorhandensein
oder Nicht-Vorhandensein des thermisch unter-
scheidbaren Objekts (16) zu bestimmen.

System nach Anspruch 1, ferner umfassend eine Er-
fassungsfunktion (22) fir nicht-thermographische
Bilddaten, die konfiguriert ist, um die nicht-thermo-
graphischen dreidimensionalen Daten, enthaltend
den Referenzmarker (20), zu erfassen.

System nach einem der Anspriiche 1 und 2, ferner
umfassend eine Erfassungsfunktion (24) fiir thermo-
graphische Bilddaten, die konfiguriert ist, um die
thermographischen zweidimensionalen Daten, ent-
haltend den Referenzmarker (20), zu erfassen.

System nach Anspruch 3, wobei die Erfassungs-
funktion (22) fur nicht-thermographische Bilddaten
und die Erfassungsfunktion (24) fur thermographi-
sche Bilddaten im Allgemeinen parallel zueinander
ausgerichtet sind.

System nach Anspruch 3, ferner umfassend ein Ge-
hause, das die Erfassungsfunktion (22) fir nicht-
thermographische Bilddaten und die Erfassungs-
funktion (24) fir thermographische Bilddaten ent-
halt.

System nach Anspruch 1, fernerumfassend eine Po-
sitioniervorrichtung (15), die betreibbar ist, um das
Gehdause zu repositionieren.
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System nach Anspruch 1, wobei der Kombinations-
bildgenerator (30) eine Rechenvorrichtung umfasst,
die konfiguriertist, um die Position und/oder die Aus-
richtung des thermisch unterscheidbaren Objekts
(16) in der dreidimensionalen Geweberegion auf Ba-
sis der dreidimensionalen Temperaturdaten zu be-
rechnen.

System nach Anspruch 7, ferner umfassend eine An-
zeige (34), und wobei die Rechenvorrichtung (30)
mit der Anzeige (34) in Verbindung steht und konfi-
guriert ist, um die visuell empfindliche dreidimensio-
nale Ausgabe, die die Position und/oder die Ausrich-
tung indiziert, an die Anzeige (34) zu Ubertragen.

System nach Anspruch 8, ferner umfassend ein
Kommunikationsnetzwerk (32), das konfiguriert ist,
um die Kommunikation zwischen der Rechenvor-
richtung (30) und der Anzeige (34) herzustellen.

System nach Anspruch 1, ferner umfassend eine
Vergleichsfunktion (30), die konfiguriert ist, um die
dreidimensionalen Temperaturdaten mit zumindest
einem dreidimensionalen Modell zu vergleichen.

System nach Anspruch 7, wobei die Rechenvorrich-
tung (30) konfiguriert ist, um ein nicht-thermographi-
sches dreidimensionales Modell zu berechnen, und
um Raumdaten des nicht-thermographischen drei-
dimensionalen Modells zu berechnen, um Raumda-
ten in Bezug auf die Position und/oder die Ausrich-
tung des thermisch unterscheidbaren Objekts (16)
innerhalb des lebenden Kérpers (12) zu generieren.

System nach Anspruch 11, wobei die Rechenvor-
richtung (30) konfiguriert ist, um Raumtemperatur-
daten des nicht-thermographischen dreidimensio-
nalen Modells zu berechnen.

System nach Anspruch 1, wobei die nicht-thermo-
graphischen dreidimensionalen Daten eine Kombi-
nation einer Mehrzahl von zweidimensionalen Bil-
dern umfassen.

System nach Anspruch 2, wobei die Erfassungs-
funktion (22) fur nicht-thermographische Bilddaten
eine Standbildkamera oder eine Digitalkamera um-
fasst.

System nach Anspruch 2, wobei die Erfassungs-
funktion (22) fur nicht-thermographische Bilddaten
eine Mehrzahlvon Kameras umfasst, die konfiguriert
und positioniert sind, um eine Mehrzahl von nicht-
thermographischen zweidimensionalen Datensat-
zen aus einer Mehrzahl von perspektivischen Stand-
punkten in Bezug auf die Oberflache der dreidimen-
sionalen Geweberegion zu erfassen.
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System nach Anspruch 15, wobei die Erfassungs-
funktionalitét (22) fur nicht-thermographische Bild-
daten einen Kombinator umfasst, der konfiguriert ist,
um die Mehrzahl von nicht-thermographischen zwei-
dimensionalen Datensatzen zu kombinieren, um die
nicht-thermographischen dreidimensionalen Daten
zu bilden.

System nach Anspruch 3, wobei die Erfassungs-
funktion (24) fur themographische Bilddaten eine
Mehrzahl von Infrarotkameras umfasst, die konfigu-
riertund positioniert sind, um eine Mehrzahl von ther-
mographischen zweidimensionalen Datensatzen
aus einer Mehrzahl von perspektivischen Stand-
punkten in Bezug auf die Oberflache der dreidimen-
sionalen Geweberegion zu erfassen.

System nach Anspruch 17, wobei der Kombinations-
bildgenerator (30) konfiguriert ist, um die nicht-ther-
mographischen dreidimensionalen Daten mit jedem
thermographischen zweidimensionalen Datensatz
zu kombinieren.

System nach Anspruch 1, wobei das thermisch un-
terscheidbare Objekt (16) einen Tumor umfasst.

System nach Anspruch 19, wobei der Tumor (16)
einen krebsartigen Tumor umfasst.

System nach Anspruch 8, wobei die Anzeige (34)
zwei LCDs oder zwei CRTs umfasst, die gemeinsam
in eine Brillenstruktur gepackt sind.

System nach Anspruch 8, wobei die Anzeige (34)
betreibbar ist, um einen Zeiger (38) anzuzeigen.

System nach Anspruch 3, fernerumfassend eine Po-
sitioniervorrichtung (15), die betreibbar ist, um die
Erfassungsfunktion (22) fiir nicht-thermographische
Bilddaten oder die Erfassungsfunktion (24) fir ther-
mographische Bilddaten zu repositionieren.

System nach Anspruch 3, ferner umfassend ein
Kommunikationsnetzwerk (32), das konfiguriert ist,
um die Kommunikation zwischen zumindest zwei
der Erfassungsfiinktion (22) furr nicht-thermographi-
sche Bilddaten, der Erfassungsfunktion (24) fur ther-
mographische Bilddaten und des Kombinationsbild-
generators (30) herzustellen.

System nach Anspruch 1, fernerumfassend eine Po-
sitioniervorrichtung (15), die betreibbar ist, um den
lebenden Koérper (12) zu repositionieren.

Verfahren zum Bestimmen des Vorhandenseins
oder Nicht-Vorhandenseins eines thermisch unter-
scheidbaren Objekts (16) in einem lebenden Kérper
(12), wobei das Verfahren umfasst:
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das Kombinieren von: (i) nicht-thermographi-
schen dreidimensionalen Daten einer dreidi-
mensionalen Geweberegion im lebenden Kor-
pers (12), wobei die nicht-thermographischen
Daten Koordinaten eines Referenzmarkers (20)
enthalten, der sich am Korper (12) oder nahe
diesem befindet; mit (ii) thermographischen
zweidimensionalen Daten der Geweberegion,
wobei die thermographischen Daten Koordina-
ten des gleichen Referenzmarkers (20) enthal-
ten; durch Copositionieren der Koordinaten des
Referenzmarkers (20) der nicht-thermographi-
schen Daten und der Koordinaten des Refe-
renzmarkers (20) der thermographischen Da-
ten;

um dreidimensionale Temperaturdaten zu ge-
nerieren, die mit der dreidimensionalen Gewe-
beregion assoziiert sind, und um eine visuell
empfindliche dreidimensionale Ausgabe bereit-
zustellen, die die Position und/oder die Ausrich-
tung des Objekts (16) innerhalb des Koérpers
(12) indiziert, um dadurch das Vorhandensein
oder Nicht-Vorhandensein des thermisch unter-
scheidbaren Objekts (16) zu bestimmen.

Verfahren nach Anspruch 26, ferner umfassend das
Verwenden der dreidimensionalen Temperaturda-
ten, um die Position und/oder die Ausrichtung des
thermisch unterscheidbaren Objekts (16) in der drei-
dimensionalen Geweberegion zu bestimmen.

Verfahren nach Anspruch 26, ferner umfassend das
Vergleichen der dreidimensionalen Temperaturda-
ten mit zumindest einem dreidimensionalen Modell.

Verfahren nach Anspruch 26, wobei die nicht-ther-
mographischen dreidimensionalen Daten durch
Kombinieren einer Mehrzahl von zweidimensiona-
len Bildern erhalten werden.

Verfahren nach Anspruch 26, wobei die nicht-ther-
mographischen dreidimensionalen Daten ein dreidi-
mensionales Bild umfassen, die unter Verwendung
einer VIS-Kamera erfasst wurde.

Verfahren nach Anspruch 26, ferner umfassend das
Erfassen der nichtthemographischen dreidimensio-
nalen Daten unter Verwendung zumindest einer Er-
fassungsfunktion (22) fir nicht-thermographischen
Bilddaten.

Verfahren nach Anspruch 31, wobei das Erfassen
der nicht-thermographischen dreidimensionalen
Daten eine Mehrzahl von sequenziellen Datenerfas-
sungsschritten umfasst, und wobei das Verfahren
ferner das Repositionieren zumindest eines der Da-
tenerfassungsfunktion und des lebenden Kérpers
(12) zwischen aufeinanderfolgenden Datenerfas-



33.

34.

35.

36.

37.

38.

19
sungsschritten umfasst.

Verfahren nach Anspruch 32, wobei die Mehrzahl
von sequenziellen Datenerfassungsschritten einen
ersten Erfassungsschritt von zweidimensionalen
Daten, der in einer ersten perspektivischen Ansicht
durchgeflhrt wird, und einen zweiten Erfassungs-
sehritt von zweidimensionalen Daten, der in einer
zweiten perspektivischen Ansicht durchgefihrt wird,
umfasst, und wobei das Verfahren ferner das Kom-
binieren von zweidimensionalen Daten aus dem er-
sten Schritt und dem zweiten Schritt umfasst, um die
nicht-thermographischen dreidimensionalen Daten
zu bilden.

Verfahren nach Anspruch 31, wobei das Erfassen
der nicht-thermographischen dreidimensionalen
Daten das gleichzeitige Erfassen von nicht-thermo-
graphischen zweidimensionalen Datenséatzen aus
einer Mehrzahl von perspektivischen Standpunkten
in Bezug auf die Oberflache der dreidimensionalen
Geweberegion umfasst, und wobei das Verfahren
ferner das Kombinieren der Mehrzahl von nicht-ther-
mographischen zweidimensionalen Datensatzen
umfasst, um die nicht-thermographischen dreidi-
mensionalen Daten zu bilden.

Verfahren nach Anspruch 26, ferner umfassend das
Erfassen der thermographischen zweidimensiona-
len Daten unter Verwendung zumindest einer Erfas-
sungsflinktion (24) fur thermographischen Bildda-
ten.

Verfahren nach Anspruch 35, wobei das Erfassen
der thermographischen zweidimensionalen Daten
eine Mehrzahl von sequenziellen Datenerfassungs-
schritten umfasst, und wobei das Verfahren ferner
das Repositionieren zumindest eines der Datener-
fassungsfunktion (24) und des lebenden Koérpers
(12) zwischen aufeinanderfolgenden Datenerfas-
sungsschritten umfasst.

Verfahren nach Anspruch 35, wobei das Erfassen
der thermographischen zweidimensionalen Daten
das gleichzeitige Erfassen von thermographischen
zweidimensionalen Datensatzen aus einer Mehr-
zahl von perspektivischen Standpunkten in Bezug
auf die Oberflache der dreidimensionalen Gewebe-
region umfasst, und wobei das Verfahren ferner das
Kombinieren jedes thermographischen zweidimen-
sionalen Datensatzes mit den nicht-thermographi-
schen dreidimensionalen Daten umfasst.

Verfahren nach Anspruch 36, wobei das Kombinie-
ren derart durchgefiihrt wird, dass Daten, die in je-
dem Erfassungsschritt von thermographischen
zweidimensionalen Daten erfasst werden, mit den
nicht-thermographischen dreidimensionalen Daten
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kombiniert werden.

Verfahren nach Anspruch 26, wobei das Kombinie-
ren das Berechnen eines nicht-thermographischen
dreidimensionalen Modells und das Berechnen von
Raumdaten des nicht-thermographischen dreidi-
mensionalen Modells umfasst, um Raumdaten in
Bezug auf die Position und/oder die Ausrichtung des
thermisch unterscheidbaren Objekts (16) innerhalb
des lebenden Koérpers (12) zu generieren.

Verfahren nach Anspruch 39, wobei das Kombinie-
ren das Berechnen von Raumtemperaturdaten des
nicht-thermographischen dreidimensionalen Mo-
dells umfasst.

Revendications

Systéme de détermination de la présence ou de I'ab-
sence d'un objet thermiquement perceptible (16)
dans un corps vivant (12), ledit systéme
comprenant :

un générateur d'images combinées (30) confi-
guré pour combiner : (i) des données non ther-
mographiques en trois dimensions d’'une zone
de tissu en trois dimensions dudit corps vivant
(12), lesdites données non thermographiques
comprenant les coordonnées d’'un marqueur de
référence (20) situé surou prés dudit corps (12) ;
avec (ii) les données thermographiques en deux
dimensions de ladite zone de tissu, lesdites don-
nées thermographiques comprenant les coor-
données du méme marqueur de référence (20) ;
en co-positionnant les coordonnées dudit mar-
queur de référence (20) desdites données non
thermographiques avec les coordonnées dudit
marqueur de référence (20) desdites données
thermographiques ;

de fagon a générer des données de température
en trois dimensions associées a ladite zone de
tissu en trois dimensions, et pour fournir un ré-
sultat en trois dimensions visuellement sensible
quiindique I'emplacement et/ou 'orientation du-
dit objet (16) dans ledit corps (12), afin de dé-
terminer la présence ou I'absence dudit objet
thermiquement perceptible (16).

Systéme selon la revendication 1, qui comprend en
outre une fonctionnalité d’acquisition de données
d'images non thermographiques (22) configurée
pour acquérir lesdites données non thermographi-
ques en trois dimensions, y compris ledit marqueur
de référence (20).

Systéme selon I'une quelconque des revendications
1 et2, quicomprend enoutre une fonctionnalité d’ac-



10.

11.

21 EP 1 766 551 B1

quisition de données d’images thermographiques
(24) configurée pour acquérir lesdites données ther-
mographiques en deux dimensions, y compris ledit
marqueur de référence (20).

Systeme selon la revendication 3, dans lequel ladite
fonctionnalité d’acquisition de données d'images
non thermographiques (22) et ladite fonctionnalité
d’acquisition de données d’'images thermographi-
ques (24) sont orientées de maniére généralement
paralléle I'une a l'autre.

Systeme selon la revendication 3, qui comprend en
outre un bottier qui contient ladite fonctionnalité d’ac-
quisition de données d’'images non thermographi-
ques (22) et ladite fonctionnalité d’acquisition de
données d’'images thermographiques (24).

Systeme selon la revendication 1, qui comprend en
outre un dispositif de positionnement (15) capable
de repositionner ledit boitier.

Systeme selon la revendication 1, dans lequel ledit
générateur d'images combinées (30) comprend un
dispositif de calcul configuré pour calculer ledit em-
placement et/ou ladite orientation dudit objet thermi-
quement perceptible (16) dans ladite zone de tissu
en trois dimensions, sur la base desdites données
de température en trois dimensions.

Systeme selon la revendication 7, qui comprend en
outre un afficheur (34), et dans lequel ledit dispositif
de calcul (30) est en communication avec ledit affi-
cheur (34) et est configuré pour transmettre ledit ré-
sultat en trois dimensions visuellement sensible qui
indique ledit emplacement et/ou ladite orientation
audit afficheur (34).

Systeme selon la revendication 8, qui comprend en
outre un réseau de communication (32) configuré
pour établir ladite communication entre ledit dispo-
sitif de calcul (30) et ledit afficheur (34).

Systeme selon la revendication 1, qui comprend en
outre une fonctionnalité de comparaison (30) confi-
gurée pour comparer lesdites données de tempéra-
ture en trois dimensions avec au moins un modele
en trois dimensions.

Systeme selon la revendication 7, dans lequel ledit
dispositif de calcul (30) est configuré pour calculer
un modele non thermographique en trois dimen-
sions, et pour calculer les données spatiales dudit
modele en trois dimensions non thermographique
de facon a générer des données spatiales relatives
a I'emplacement et/ou a a l'orientation dudit objet
thermiquement perceptible (16) au sein dudit corps
vivant (12).
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Systéme selon la revendication 11, dans lequel ledit
dispositif de calcul (30) est configuré pour calculer
les données de température spatiales dudit modéle
non thermographique en trois dimensions.

Systéme selon la revendication 1, dans lequel les-
dites données non thermographiques en trois di-
mensions comprennent une combinaison d’une plu-
ralité d’images en deux dimensions.

Systéme selon la revendication 2, dans lequel ladite
fonctionnalité d’acquisition de données d'images
non thermographiques (22) comprend un appareil
photo numérique.

Systéme selon la revendication 2, dans lequel ladite
fonctionnalité d’acquisition de données d'images
non thermographiques (22) comprend une pluralité
d’appareils photo configurés et positionnés pour ac-
quérir une pluralité d’ensembles de données non
thermographiques en deux dimensions depuis une
pluralité de perspectives par rapport a la surface de
ladite zone de tissu en trois dimensions.

Systéme selon la revendication 15, dans lequel la-
dite fonctionnalité d’acquisition de données d’ima-
ges non thermographiques (22) comprend un com-
bineur configuré pour combiner ladite pluralité d’en-
sembles de données nonthermographiques en deux
dimensions de fagon a former lesdites données non
thermographiques en trois dimensions.

Systéme selon la revendication 3, dans lequel ladite
fonctionnalité d’acquisition de données d'images
thermographiques (24) comprend une pluralité de
caméras infrarouges configurées et positionnées
pour acquérir une pluralité d’ensembles de données
thermographiques en deux dimensions depuis une
pluralité de perspectives par rapport a la surface de
ladite zone de tissu en trois dimensions.

Systéme selon la revendication 17, dans lequel ledit
générateur d'images combinées (30) est configuré
pour combiner lesdites données non thermographi-
ques en trois dimensions avec chaque ensemble de
données thermographique en deux dimensions.

Systéme selon la revendication 1, dans lequel ledit
objet thermiquement perceptible (16) comprend une
tumeur.

Systéme selon la revendication 19, dans lequel la-
dite tumeur (16) comprend une tumeur cancéreuse.

Systéme selon la revendication 8, dans lequel ledit
afficheur (34) comprend deux LCD ou deux CRT
contenus ensemble dans une structure a lunettes.
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Systeme selon la revendication 8, dans lequel ledit
afficheur (34) est capable d’afficher un pointeur (38).

Systeme selon la revendication 3, qui comprend en
outre un dispositif de positionnement (15) capable
derepositionner ladite fonctionnalité d’acquisition de
données d’'images non thermographiques (22) ou la-
dite fonctionnalité d’acquisition de données d’ima-
ges thermographiques (24).

Systeme selon la revendication 3, qui comprend en
outre un réseau de communication (32) configuré
pour établir ladite communication entre au moins
deux de ladite fonctionnalité d’acquisition de don-
nées d’images non thermographiques (22), de ladite
fonctionnalité d’acquisition de données d'images
thermographiques (24) et dudit générateur d'images
combinées (30).

Systeme selon la revendication 1, qui comprend en
outre un dispositif de positionnement (15) capable
de repositionner ledit corps vivant (12).

Procédé de détermination de la présence ou de I'ab-
sence d’'un objet thermiquement perceptible (16)
dans un corps vivant (12), le procédé comprenant :

la combinaison ; (i) de données non thermogra-
phiques en trois dimensions d’une zone de tissu
en trois dimensions au sien dudit corps vivant
(12), lesdites données non thermographiques
comprenant les coordonnées d’'un marqueur de
référence (20) situé surou prés dudit corps (12) ;
avec (ii) les données thermographiques en deux
dimensions de ladite zone de tissu, lesdites don-
nées thermographiques comprenant les coor-
données du méme marqueur de référence (20) ;
en co-positionnant les coordonnées dudit mar-
queur de référence (20) desdites données non
thermographiques avec les coordonnées dudit
marqueur de référence (20) desdites données
thermographiques ;

de fagon a générer des données de température
en trois dimensions associées a ladite zone de
tissu en trois dimensions et a fournir un résultat
en trois dimensions visuellement sensible qui
indique I'emplacement et/ou l'orientation dudit
objet (16) au sein dudit corps (12), afin de dé-
terminerainsila présence oul'absence dudit ob-
jet thermiquement perceptible (16).

Procédé selon la revendication 26, qui comprend en
outre Il'utilisation desdites données de température
en trois dimensions pour déterminer 'emplacement
et/ou I'orientation dudit objet thermiquement percep-
tible (16) au sein de ladite zone de tissu en trois
dimensions.
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Procédé selon la revendication 26, qui comprend en
outre la comparaison desdites données de tempé-
rature en trois dimensions avec au moins un modéle
en trois dimensions.

Procédé selon la revendication 26, dans lequel les-
dites données non thermographiques en trois di-
mensions sont obtenues en combinant une pluralité
d’'images en deux dimensions.

Procédé selon la revendication 26, dans lequel les-
dites données non thermographiques en compren-
nent une image en trois dimensions acquise a l'aide
d’un appareil photo a lumiére visible.

Procédé selon la revendication 26, qui comprend en
outre I'acquisition desdites données non thermogra-
phiques en trois dimensions a I'aide d’au moins une
fonctionnalité d’acquisition de données d'images
non thermographiques (22).

Procédé selon larevendication 31, dans lequel ladite
acquisition desdites données non thermographi-
ques en trois dimensions comprend une pluralité
d’étapes d’acquisition de données séquentielles, et
le procédé comprend en outre le repositionnement
d’au moins l'un de ladite fonctionnalité d’acquisition
de données et dudit corps vivant (12) entre des éta-
pes d’acquisition de données successives.

Procédé selon larevendication 32, dans lequel ladite
pluralité d’étapes d’acquisition de données séquen-
tielles comprend une premiére étape d’acquisition
de données en deux dimensions effectuée selon une
premiére perspective, et une seconde étape d’'ac-
quisition de données en deux dimensions effectuée
selon une seconde perspective, et le procédé com-
prend en outre la combinaison des données en deux
dimensions de ladite premiére étape et de ladite se-
conde étape de fagon a former lesdites données non
thermographiques en trois dimensions.

Procédé selon larevendication 31, dans lequel ladite
acquisition desdites données non thermographi-
ques en trois dimensions comprend I'acquisition si-
multanée d’ensembles de données non thermogra-
phiques en deux dimensions issus d’une pluralité de
perspectives par rapport a la surface de ladite zone
detissu entrois dimensions, etle procédé comprend
en outre la combinaison de ladite pluralité d’ensem-
bles de données non thermographiques en deux di-
mensions de fagon a former lesdites données non
thermographiques en trois dimensions.

Procédé selon la revendication 26, qui comprend en
outre I'acquisition desdites données thermographi-
ques en deux dimensions, a I'aide d’au moins une
fonctionnalité d’acquisition de données d’images
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thermographiques (24).

Procédé selon larevendication 35, dans lequel ladite
acquisition desdites données thermographiques en
deux dimensions comprend une pluralité d’étapes
d’acquisition de données séquentielles, et le procé-
dé comprend en outre le repositionnement d’au
moins I'un de ladite fonctionnalité d’acquisition de
données (24) et dudit corps vivant (12) entre des
étapes d’acquisition de données successives.

Procédé selon larevendication 35, dans lequel ladite
acquisition desdites données thermographiques en
deux dimensions comprend I'acquisition simultanée
d’ensembles de données thermographiques en
deux dimensions depuis une pluralité de perspecti-
ves par rapport a la surface de ladite zone de tissu
entrois dimensions, etle procédé comprend enoutre
la combinaison de chaque ensemble de données
thermographique en deux dimensions avec lesdites
données non thermographiques en trois dimen-
sions.

Procédé selon larevendication 36, dans lequel ladite
combinaison est effectuée afin que les données ac-
quises a chaque étape d’acquisition de données
thermographiques en deux dimensions soient com-
binées avec lesdites données non thermographi-
ques en trois dimensions.

Procédé selon larevendication 26, dans lequel ladite
combinaison comprend le calcul d’'un modéle non
thermographique en trois dimensions, et le calcul
des données spatiales dudit modele non thermogra-
phique en trois dimensions de fagon a générer des
données spatiales relatives a 'emplacement et/ou a
I'orientation dudit objet thermiquement perceptible
(16) dans ledit corps vivant (12).

Procédé selon larevendication 39, dans lequel ladite
combinaison comprend le calcul des données de
température spatiales dudit modéle non thermogra-
phique en trois dimensions.
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