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METHOD AND APPARATUS FOR
COORDINATING POSITION OF SURGERY
REGION AND SURGICAL TOOL DURING
IMAGE GUIDED SURGERY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2015-0004208 filed in the
Korean Intellectual Property Office on Jan. 12, 2015, the
entire contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to a method and an
apparatus for providing a guide image for image guided sur-
gery, and particularly, to a method and an apparatus for pro-
viding a guide image for image guided surgery, which is used
so as for a doctor to perform accurate surgery by providing
information on an image, and the like to guide the accurate
surgery in theimage guided surgery by coordinating positions
of a surgery region and a surgical tool.

BACKGROUND ART

[0003] Image guided surgery using a laparoscope or an
endoscope as minimum invasion surgery has got a lot of
spotlight because a recovery speed of a patient is high and
accurate surgery may be performed by optimizing a surgery
region. The minimum invasion surgery using image guiding
minimizes damage of a human body and increases accuracy
and safety of the surgery to increase survival rate and the
quality of a life after the surgery.

[0004] Inthe image guided surgery in the related art, medi-
cal images of CT, MRI, and the like are used as referential
auxiliary images before the surgery and the surgery is per-
formed while verifying a laparoscope or endoscope image
during the surgery. However, in the image guided surgery in
the related art, it is difficult to determine a position, a sense of
distance, and like for a surgery target affected area under the
current surgery and adoctor that performs a surgery operation
cannot perform the accurate surgery, thereby causing an acci-
dent. Accordingly, improvement of a method for providing
information of an image for guiding the accurate surgery in
the image guided surgery is required.

SUMMARY OF THE INVENTION

[0005] Accordingly, the present invention is contrived to
solve the aforementioned problem and the present invention
has been made in an effort to provide a method and an appa-
ratus for providing a guide image for image guided surgery,
which is used so as for a doctor to perform accurate surgery,
which determine a position of a surgical tool for a surgery
target region of a patient in real time by calculating a position
of a laparoscope/endoscope view and the position of the
surgical tool for the surgery target region of the patient, based
on a distance image calculated from a binocular image of a
laparoscope/endoscope, prediction ofa positional change ofa
body type/organ by gas injection based on a prior diagnosis
image based on CT/MRI, recognition of a posture of the
patient and a position of an abdomen through a 3D scanner,
recognition of a position/angle of the surgical tool through a
surgical tool sensor, and the like.

[0006] An exemplary embodiment of the present invention
provides an apparatus for providing a guide image for image
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guided surgery through a laparoscope or endoscope, includ-
ing: an organ shape and position coordination unit coordinat-
ing an image to which a transformed shape and a transformed
size of an abdomen of a surgery subject analyzed from a CT
or MRI based medical image and positional changes of one or
more organs are reflected and an image for a posture and an
abdomen position of the subject with a 3D distance image for
asurgery target region to obtain a final image for a view of the
laparoscope or endoscope; a surgical tool position coordina-
tion unit coordinating the posture and the abdomen position
of the subject with positional information of a surgical tool
from a surgical tool sensor to calculate the position of the
surgical tool under surgery; and a surgical tool positioning
unit deciding the position of an end-portion of the surgical
tool for the surgery target region in the final image in real time
to display the decided position on a display.

[0007] The apparatus may further include: a binocular
image input unit inputting a real-time binocular image by
photographing the surgery target region by using two or more
cameras of the laparoscope or endoscope; a distance image
real-time calculation unit generating the 3D distance image
from the real-time binocular image; a medical image input
unit inputting the CT or MRI based medical image for the
subject; and a body type/organic position prediction unit pre-
dicting the transformed shape and size of the abdomen of the
subject and the positional changes of one or more organs
including an organ at the surgery target region by analyzing
an abdominal distention degree regarding an obesity index
and a body type of the subject due to injection of gas into the
subject during laparoscope or endoscope surgery from the
medical image.

[0008] The apparatus may further include: a 3D scanner
generating scanning data regarding an outer region of the
abdomen of the subject; and a posture real-time recognition
unit generating a real-time 3D contour image for the posture
and the abdomen position of the subject from the scanning
data.

[0009] One or more surgical tool sensors may generate the
3D positional information for real-time recognition of a posi-
tion to which the surgical tool including the laparoscope,
endoscope, or one or more operational tools moves.

[0010] Another exemplary embodiment of the present
invention provides a method for providing a guide image in an
apparatus for providing a guide image for image guided sur-
gery through a laparoscope or endoscope, including: coordi-
nating an image to which a transformed shape and a trans-
formed size of an abdomen of'a surgery subject analyzed from
a CT or MRI based medical image and positional changes of
one or more organs are reflected and an image for a posture
and an abdomen position of the subject with a 3D distance
image for a surgery target region to obtain a final image for a
view of the laparoscope or endoscope; coordinating the pos-
ture and the abdomen position of the subject with positional
information of a surgical tool from a surgical tool sensor to
calculate the position of the surgical tool under surgery; and
deciding the position of an end-portion of the surgical tool for
the surgery target region in the final image in real time to
display the decided position on a display.

[0011] Theacquiring of the final image may further include
inputting a real-time binocular image by photographing the
surgery target region by using two or more cameras of the
laparoscope or endoscope; generating the 3D distance image
from the real-time binocular image; inputting the CT or MRI
based medical image for the subject; and predicting the trans-
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formed shape and size of the abdomen of the subject and the
positional changes of one or more organs including an organ
at the surgery target region by analyzing an abdominal dis-
tention degree regarding an obesity index and a body type of
the subject due to injection of gas into the subject during
laparoscope or endoscope surgery from the medical image.

[0012] Theacquiring of the final image may further include
generating scanning data regarding an outer region of the
abdomen of the subject; and generating a real-time 3D con-
tour image for the posture and the abdomen position of the
subject from the scanning data.

[0013] One or more surgical tool sensors may generate the
3D positional information for real-time recognition of a posi-
tion to which the surgical tool including the laparoscope,
endoscope, or one or more operational tools moves.

[0014] According to exemplary embodiments of the
present invention, a method and an apparatus for providing a
guide image for image guided surgery can determine a posi-
tion of a surgical tool for a surgery target region of a patient in
real time by calculating a position of a laparoscope/endo-
scope view and the position of the surgical tool for the surgery
target region of the patient to accurately provide image infor-
mation of a primary blood vessel ora nerve which is a surgery
target region in surgery minimum invasion surgery to a doctor
under surgery and primary surgical navigation information
for each surgery step, thereby improving surgery success rate.

[0015] The exemplary embodiments of the present inven-
tion are illustrative only, and various modifications, changes,
substitutions, and additions may be made without departing
from the technical spirit and scope of the appended claims by
those skilled in the art, and it will be appreciated that the
modifications and changes are included in the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1is a diagram for describing an apparatus for
providing a guide image for image guided surgery according
to an exemplary embodiment of the present invention.
[0017] FIG. 2 is a conceptual diagram of positional recog-
nition of a surgery region and a surgical tool in the apparatus
for providing a guide image for image guided surgery accord-
ing to the exemplary embodiment of the present invention.
[0018] FIG. 3 is a flowchart for describing a method for
providing a guide image in an apparatus for providing a guide
image for image guided surgery according to another exem-
plary embodiment of the present invention.

[0019] FIG.4isadiagram for describing a hardware imple-
mentation example for realizing a function of the method for
providing a guide image in the apparatus for providing a
guide image for image guided surgery according to the exem-
plary embodiment of the present invention.

[0020] Itshould be understood that the appended drawings
are not necessarily to scale, presenting a somewhat simplified
representation of various features illustrative of the basic
principles of the invention. The specific design features of the
present invention as disclosed herein, including, for example,
specific dimensions, orientations, locations, and shapes will
be determined in part by the particular intended application
and use environment.

[0021] Inthe figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.
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DETAILED DESCRIPTION

[0022] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings. In this
case, like reference numerals refer to like elements in the
respective drawings. Further, a detailed description of an
already known function and/or configuration will be skipped.
In contents disclosed hereinbelow, a part required for under-
standing an operation according to various exemplary
embodiments will be described in priority and a description
of elements which may obscure the spirit of the present inven-
tion will be skipped. Further, some components of the draw-
ings may be enlarged, omitted, or schematically illustrated.
An actual size is not fully reflected on the size of each com-
ponent and therefore, contents disclosed herein are not lim-
ited by relative sizes or intervals of the components drawn in
the respective drawings.

[0023] FIG. 1is a diagram for describing an apparatus 100
for providing a guide image for image guided surgery of a
laparoscope or endoscope according to an exemplary
embodiment of the present invention.

[0024] Referring to FIG. 1, the apparatus 100 for providing
a guide image according to the exemplary embodiment of the
present invention includes a binocular image input unit 110, a
distance image real-time calculation unit 111, a medical
image input unit 120, a body type/organ position prediction
unit 121, a 3D scanner 130, a posture real-time recognition
unit 131, one or more surgical tool sensors 140, an organ
shape and position coordination unit 150, a surgical tool
position coordination unit 160, and a surgical tool positioning
unit 170. The above respective constituent elements of the
apparatus 100 for providing a guide image according to the
exemplary embodiment of the present invention may be
implemented in hardware (e.g., a semiconductor processor,
etc.), software, or a combination thereof,

[0025] First, functions of the respective constituent ele-
ments of the apparatus 100 for providing a guide image
according to the exemplary embodiment of the present inven-
tion will be described in brief.

[0026] The binocular image input unit 110 inputs a real-
time binocular image by photographing surgery target
regions (organs including a stomach, a heart, a liver, etc.) of
surgery subjects including a patient, etc. by using two or more
cameras installed in a laparoscope or endoscope.

[0027] The distance image real-time calculation unit 111
generates a 3D distance image illustrated in FIG. 2 from the
real-time binocular image. For example, the distance image
real-time calculation unit 111 may generate the 3D distance
image so as to display each pixel with a color applied with a
distance by using a method that estimates a distance (alterna-
tively, depth) up to a predetermined object included in the
binocular image, etc.

[0028] The medical image input unit 120 inputs a medical
image based on a computed tomography (CT) or magnetic
resonance imaging (MRI) apparatus for the surgery subject as
illustrated in FIG. 2.

[0029] The body type/organ position prediction unit 121
analyzes an abdominal distention degree regarding an obesity
index and a body type of the subject due to injection of gas
into the subject during the corresponding laparoscope or
endoscope surgery from the medical image to predict a trans-
formed shape and size of an abdomen of the subject and
positional changes of one or more organs including an organ
at a corresponding surgery target region, thereby generating a
clear image that enables recognizing the transformed shape
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and size of the abdomen of the subject and the positions of the
organs by reflecting a corresponding prediction result.
[0030] The 3D scanner 130 scans an outer region of the
abdomen of the subject to generate scanning data. For
example, the 3D scanner 130 performs photographing or
scanning by using a digital camera, a line camera, and the like
to generate the scanning data regarding the outer region of the
abdomen of the subject.

[0031] The posture real-time recognition unit 131 recog-
nizes a posture and an abdomen position of the subject in real
time by appropriately filtering the scanning data (alterna-
tively, image data) of the 3D scanner 130 to generate a clear
3D contour image that enables recognizing the posture and
the abdomen position of the subject by reflecting a corre-
sponding recognition result.

[0032] The surgical tool sensor 140 generates positional
information under surgery for one or more surgical tools
including medical procedure tools (e.g., an end effect, etc.)
for cutting and suturing of the surgery target region, generat-
ing a high frequency, etc., including the laparoscope or endo-
scope used during surgery using the laparoscope or endo-
scope to recognize a position to which the corresponding
surgical tool moves under the surgery in real time. For
example, the surgical tool sensor 140 calculates a relative
movement position by analyzing a digital camera image fora
motion of the surgical tool to generate 3D positional infor-
mation. Alternatively, a gyro sensor, an inertial sensor, an
acceleration sensor, etc. are mounted on the surgical tool as
the surgical tool sensor 140 and the 3D positional information
of the surgical tool may be generated by analyzing electrical
signals of the sensors.

[0033] The organ shape and position coordination unit 150
coordinates an image reflected with the transformed shape
and size of the abdomen of the surgery subject and positional
changes of one or more organs which the body type/organ
position prediction unit 121 analyzes from the medial image
based on the CT or MRI and an image for the posture and the
abdomen position of the subject recognized by the posture
real-time recognition unit 131 with the 3D distance image for
the surgery target region from the distance image real-time
calculation unit 111 to obtain a final image for a laparoscope
or endoscope view as illustrated in FIG. 2.

[0034] The surgical tool position coordination unit 160
coordinates the posture and the abdomen position of the sub-
ject recognized by the posture real-time recognition unit 131
and the positional information of the surgical tool from the
surgical tool sensor 140 to calculate a position (e.g., a 3D
coordinate) depending on motion(s) of corresponding surgi-
cal tool(s) under the surgery.

[0035] The surgical tool positioning unit 170 decides, in
real time, positions of end-portions of the surgical tools
according to the positions of the surgical tool(s) which the
surgical tool position coordination unit 160 calculates with
respect to the corresponding surgery target region in the final
image from the organ shape and position coordination unit
150 to display the end-portion(s) of the surgical tool(s) in the
final image at a corresponding position(s) on a display device
(not illustrated) such as an LCD, or the like.

[0036] In the present invention, through motions of the
respective constituent elements of the apparatus 100 for pro-
viding a guide image for image guided surgery according to
the exemplary embodiment of the present invention, a posi-
tion of a surgical tool for a surgery target region of a surgery
target patient is determined in real time by calculating a
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position of a laparoscope/endoscope view and the position of
the surgical tool for the surgery target region of the patient to
accurately provide image information of a primary blood
vessel or a nerve which is a surgery target region in surgery
minimum invasion surgery to a doctor under surgery and
primary surgical navigation information for each surgery
step, thereby improving surgery success rate.

[0037] Hereinafter, referring to a flowchart of FIG. 3, a
method for providing a guide image in the apparatus 100 for
providing a guide image for image guide surgery according to
an exemplary embodiment of the present invention will be
described in more detail. Description of each step in the
method for providing a guide image in the apparatus 100 for
providing a guide image for image guide surgery described
below is one exemplary and it will be, in advance, revealed
that each step needs not particularly performed in order of a
symbol of each step and each step may be performed regard-
less of the order of the symbol if previous data needs not
particularly be required in the apparatus 100 for providing a
guide image.

[0038] It is assumed that in a surgery room having the
apparatus 100 for providing a guide image for image guide
surgery according to an exemplary embodiment of the present
invention, a surgery doctor makes the laparoscope or endo-
scope, other surgical tools, etc. be close to the surgery target
regions (the organs including the stomach, the heart, the liver,
etc.) by minimum invasion to perform surgery of the surgery
target regions in order to operate the surgery target regions of
the surgery target patients.

[0039] First, the binocular image input unit 110 may input
the real-time binocular image by photographing the surgery
target regions (the organs including the stomach, the heart,
the liver, etc.) of the surgery subjects by using two or more
cameras installed in the laparoscope or endoscope (S10). The
distance image real-time calculation unit 111 generates the
3D distance image illustrated in FIG. 2 from the real-time
binocular image (S11). For example, similarly to both eyes of
a person, according to a predetermined algorithm, the dis-
tance image real-time calculation unit 111 may generate the
3D distance image so as to display each pixel with a color
applied with a distance by a perspective by using the method
that estimates a distance (alternatively, depth) up to a prede-
termined object included in the binocular image, etc.

[0040] Themedical image input unit 120 inputs the medical
image based on the computed tomography (CT) or magnetic
resonance imaging (MRI) apparatus for the surgery subject as
illustrated in FIG. 2 (S20). The medical image may be pho-
tographed and prepared in advance before the surgery and the
medical image input unit 120 may, in advance, input the
medical image in the apparatus 100 according to an operation
of the apparatus 100 by an operator. The body type/organ
position prediction unit 121 analyzes an abdominal distention
degree regarding an obesity index and a body type of the
subject due to injection of gas into the subject during the
corresponding laparoscope or endoscope surgery from the
medical image to predict the transformed shape and size of
the abdomen of the subject and the positional changes of one
or more organs including the organ at the corresponding
surgery target region, thereby generating a clear image that
enables recognizing the transformed shape and size of the
abdomen of the subject and the positions of the organs by
reflecting a corresponding prediction result (S21).

[0041] Predetermined gas is injected in the abdomen of the
surgery subject during the laparoscope or endoscope surgery
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and in this case, since the abdominal distention degree varies
depending on the obesity index and the body type of the
subject, the transformed shape and size of the abdomen of the
subject and the positions of the organs may be changed. The
body type, organic position prediction unit 121 may estimate
the obesity index of the subject and the abdomen distension
degree depending on the body type by appropriately filtering
the medical image by using a predetermined analysis algo-
rithm and predict the transformed shape and size of the abdo-
men of the subject and the positional change of the organ
depending on the abdomen distension degree. The body type,
organic position prediction unit 121 may generate a clear
image of a surgery target region reflected with the trans-
formed shape and size of the abdomen of the subject and the
positional change of the organ depending on the abdomen
distension degree and a region therearound.

[0042] The 3D scanner 130 scans the outer region of the
abdomen of the subject to generate the scanning data (S30).
For example, the 3D scanner 130 performs photographing or
scanning by using the digital camera, the line camera, and the
like to generate the scanning data regarding the outer region
of the abdomen of the subject. For example, the scanning data
may be generated in order to the 3D contour image by pho-
tographing the subject in various directions with a plurality of
digital cameras installed around the subject or generate the
scanning data for generating the 3D contour image by pho-
tographing the subject in various directions while rotating the
digital camera, the line camera, etc. around the subject.
[0043] The posture real-time recognition unit 131 recog-
nizes the posture and the abdomen position of the subject in
real time by appropriately filtering the scanning data (alter-
natively, image data) ofthe 3D scanner 130 to generate a clear
3D contour image that enables recognizing the posture and
the abdomen position of the subject by reflecting a corre-
sponding recognition result (S31).

[0044] As a result, the organ shape and position coordina-
tion unit 150 coordinates an image reflected with the trans-
formed shape and size of the abdomen of the surgery subject
and the positional changes of one or more organs which the
body type/organ position prediction unit 121 analyzes from
the medial image based on the CT or MRI and an image for
the posture and the abdomen position of the subject recog-
nized by the posture real-time recognition unit 131 with the
3D distance image for the surgery target region from the
distance image real-time calculation unit 111 to obtain a final
image at a current position view of the laparoscope or endo-
scope including the image for the surgery target region and
the periphery thereof as illustrated in FIG. 2 (S50).

[0045] Meanwhile, the surgical tool sensor 140 generates
the positional information under surgery for one or more
surgical tools including the medical procedure tools (e.g., the
end effect, etc.) for cutting and suturing of the surgery target
region, generating the high frequency, etc., including the lap-
aroscope or endoscope used during the surgery using the
laparoscope or endoscope to recognize a position to which the
corresponding surgical tool moves under the surgery in real
time (S40). For example, the surgical tool sensor 140 calcu-
lates the relative movement position by analyzing the digital
camera image for the motion of the surgical tool to generate
the 3D positional information. Alternatively, the gyro sensor,
the inertial sensor, the acceleration sensor, etc. are mounted
on the surgical tool as the surgical tool sensor 140 and the 3D
positional information of the surgical tool may be generated
by analyzing the electrical signals of the sensors.
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[0046] The surgical tool position coordination unit 160
coordinates the posture and the abdomen position of the sub-
ject recognized by the posture real-time recognition unit 131
and the positional information of the surgical tool from the
surgical tool sensor 140 to calculate a position (e.g., a 3D
coordinate) depending on motion(s) of corresponding surgi-
cal tool(s) under the surgery (S60).

[0047] The surgical tool positioning unit 170 decides, in
real time, positions of end-portions of the surgical tools in the
corresponding image according to the positions of the surgi-
cal tool(s) which the surgical tool position coordination unit
160 calculates with respect to the corresponding surgery tar-
getregion in the final image from the organ shape and position
coordination unit 150 (S70) to display the end-portion(s) of
the surgical tool(s) in the final image at a corresponding
position(s) on a display device (not illustrated) such as an
LCD, or the like (S80). The display device may display a 3D
coordinate value depending on the motion(s) of the surgical
tool(s) as a numerical figure in addition to the image. The
image displayed in the display device may be displayed to be
expanded or reduced on a screen according to a zoom-in or
zoom-out function of a camera of the laparoscope or endo-
scope.

[0048] As described above, through motions of the respec-
tive constituent elements of the apparatus 100 for providing a
guide image for image guided surgery according to the exem-
plary embodiment of the present invention, a position of a
surgical tool for a surgery target region of a surgery target
patient is determined in real time by calculating a position of
alaparoscope/endoscope view and the position of the surgical
tool for the surgery target region of the patient to accurately
provide image information of a primary blood vessel or a
nerve which is a surgery target region in surgery minimum
invasion surgery to a doctor under surgery and primary sur-
gical navigation information for each surgery step, thereby
improving surgery success rate.

[0049] The above constituent elements or functions thereof
for performing the method for providing a guide image in the
apparatus 100 for providing a guide image according to the
exemplary embodiment of the present invention may be
implemented in hardware, software, or a combination
thereof. Furthermore, when the above constituent elements
and the functions thereof according to the exemplary embodi-
ment of the present invention are executed by one or more
computers or processors, the above constituent elements and
the functions thereof may be implemented by a computer or
processor-readable code in a computer or processor-readable
recording medium. The processor readable recording
medium includes every type ofrecording device in which data
readable by a processor is stored. As an example of the pro-
cessor-readable recording medium, a ROM, a RAM, a CD-
ROM. a magnetic tape, a floppy disk, an optical data storage
device, and the like are included. Further, the recording
medium includes media implemented in a carrier-wave form
such as transmission through an Internet. Further, the proces-
sor-readable recording media are distributed on computer
systems connected through the network, and thus the proces-
sor-readable recording media may be stored and executed as
the processor-readable code by a distribution scheme.
[0050] FIG. 4is a diagram for describing a hardware imple-
mentation example for realizing a function of the method for
providing a guide image in the apparatus 100 for providing a
guide image for image guided surgery according to the exem-
plary embodiment of the present invention. The constituent
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elements or the functions for providing a guide image accord-
ing to the exemplary embodiment of the present invention
may be implemented by the hardware, software, or the com-
bination thereof and implemented by the computing system
1000 illustrated in FIG. 4.

[0051] The computing system 1000 may include one or
more processors 1100 connected through a bus 1200, a
memory 1300, a user interface input device 1400, a user
interface output device 1500, a storage 1600, and a network
interface 1700. The processors 1100 may be a central pro-
cessing unit (CPU) or a semiconductor device that processes
commands stored in the memory 1300 and/or the storage
1600. The memory 1300 and the storage 1600 may include
various types of volatile or non-volatile storage media. For
example, the memory 1300 may include a read only memory
(ROM) and a random access memory (RAM).

[0052] Therefore, steps of a method or an algorithm
described in association with the exemplary embodiments
disclosed in the specification may be directly implemented by
hardware and software modules executed by the processor
1100, or a combination thereof The software module may
reside in storage media (that is, the memory 1300 and/or the
storage 1600) such as a RAM memory, a flash memory, a
ROM memory, an EPROM memory, an EEPROM memory, a
register, a hard disk, a removable disk, and a CD-ROM. The
exemplary storage medium is coupled to the processor 1100
and the processor 1100 may read information from the stor-
age medium and write the information in the storage medium.
As another method, the storage medium may be integrated
with the processor 1100. The processor and the storage
medium may reside in an application specific integrated cir-
cuit (ASIC). The ASIC may reside in a user terminal. As yet
another method, the processor and the storage medium may
reside in the user terminal as individual components.

[0053] The specified matters and limited embodiments and
drawings such as specific components in the present inven-
tion have been disclosed for illustrative purposes, but are not
limited thereto, and those skilled in the art will appreciate that
various modifications and changes can be made in the art to
which the present invention belongs, within the scope without
departing from an essential characteristic of the present
invention. The spirit of the present invention should not be
defined only by the described exemplary embodiments, and it
should be appreciated that and claims to be described below
and all technical spirits which evenly or equivalently modi-
fied are included in the claims of the present invention.

What is claimed is:

1. An apparatus for providing a guide image for image
guided surgery through a laparoscope or endoscope, the appa-
ratus comprising;

an organ shape and position coordination unit coordinating
an image to which a transformed shape and a trans-
formed size of an abdomen of a surgery subject analyzed
from a CT or MRI based medical image and positional
changes of one or more organs are reflected and an
image for a posture and an abdomen position of the
subject with a 3D distance image for a surgery target
region to obtain a final image for a view of the laparo-
scope or endoscope;

a surgical tool position coordination unit coordinating the
posture and the abdomen position of the subject with
positional information of a surgical tool from a surgical
tool sensor to calculate the position of the surgical tool
under surgery; and
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a surgical tool positioning unit deciding the position of an
end-portion of the surgical tool for the surgery target
region in the final image in real time to display the
decided position on a display.

2. The apparatus of claim 1, further comprising:

abinocular image input unit inputting a real-time binocular
image by photographing the surgery target region by
using two or more cameras of the laparoscope or endo-
scope;

a distance image real-time calculation unit generating the
3D distance image from the real-time binocular image;

amedical image input unit inputting the CT or MRI based
medical image for the subject; and

a body type/organic position prediction unit predicting the
transformed shape and size of the abdomen of the sub-
ject and the positional changes of one or more organs
including an organ at the surgery target region by ana-
lyzing an abdominal distention degree regarding an obe-
sity index and a body type of the subject due to injection
of gas into the subject during laparoscope or endoscope
surgery from the medical image.

3. The apparatus of claim 1, further comprising:

a 3D scanner generating scanning data regarding an outer
region of the abdomen of the subject: and

a posture real-time recognition unit generating a real-time
3D contour image for the posture and the abdomen posi-
tion of the subject from the scanning data.

4. The apparatus of claim 1, wherein one or more surgical
tool sensors generate the 3D positional information for real-
time recognition of a position to which the surgical tool
including the laparoscope, endoscope, or one or more opera-
tional tools moves.

5. A method for providing a guide image in an apparatus for
providing a guide image for image guided surgery through a
laparoscope or endoscope, the method comprising:

coordinating an image to which a transformed shape and a
transformed size of an abdomen of a surgery subject
analyzed from a CT or MRI based medical image and
positional changes of one or more organs are reflected
and an image for a posture and an abdomen position of
the subject with a 3D distance image for a surgery target
region to obtain a final image for a view of the laparo-
scope or endoscope;

coordinating the posture and the abdomen position of the
subject with positional information of a surgical tool
from a surgical tool sensor to calculate the position of the
surgical tool under surgery; and

deciding the position of an end-portion of the surgical tool
for the surgery target region in the final image in real
time to display the decided position on a display.

6. The method of claim 5, wherein the acquiring of the final

image includes:

inputting a real-time binocular image by photographing the
surgery target region by using two or more cameras of
the laparoscope or endoscope;

generating the 3D distance image from the real-time bin-
ocular image;

inputting the CT or MRI based medical image for the
subject; and

predicting the transformed shape and size of the abdomen
of the subject and the positional changes of one or more
organs including an organ at the surgery target region by
analyzing an abdominal distention degree regarding an
obesity index and a body type of the subject due to
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injection of gas into the subject during laparoscope or
endoscope surgery from the medical image.

7. The method of claim 5, wherein the acquiring of the final
image includes:

generating scanning data regarding an outer region of the

abdomen of the subject; and

generating a real-time 3D contour image for the posture

and the abdomen position of the subject from the scan-
ning data.

8. The method of claim 5, wherein one or more surgical tool
sensors generate the 3D positional information for real-time
recognition of a position to which the surgical tool including
the laparoscope, endoscope, or one or more operational tools
moves.
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