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FIG. 1

cludes a single image sensor (170) configured to receive the first and second
images (115, 125). The first image (115) is projected onto the first side (310)
of the single image sensor (170) and the second image (125) is projected
onto the second side (320) of the single image sensor (170).
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3D LAPAROSCOPIC IMAGE CAPTURE APPARATUS WITH A SINGLE IMAGE
SENSOR

Technical Field

[0001] The present disclosure relates to an image capture apparatus and, more
particularly, but not exclusively, to systems and methods for using the image capture apparatus
with a single image sensor to reconstruct three-dimensional objects.

BACKGROUND

[0002] Presently, the common method for capturing a 3D image is performed by using a
stereo camera having two lenses. The stereo camera’s two lenses have the same specifications,
and a distance between the two lenses being about 7.7 cm, thus simulating an actual distance
between a person’s eyes. Parameters of the two lenses, such as focal lengths, apertures, and
shutters are controlled by a processor. By triggering through a shutter release, images of the
same area, but of different perspectives, are captured and used for simulating a left-eye image
and a right-eye image of a person.

[0003] Specifically, the left-eye image and the right-eye image are respectively captured
by the two lenses of the stereo camera. Since the two images captured by the stereo camera are
be slightly different in angles, the 3D stereoscopic display can generate the depth of field based
on the difference and combine the two images to display a 3D image. As long as capturing
parameters are adjusted to be consistent with each other, a 3D image with a good imaging effect
can be captured. However, in the structure of this type of stereo camera, two groups of lenses
and sensors are required, and thus the cost is high. Another method for capturing a 3D image is

to capture the image by rotating a single lens camera. However, an issue in this method is that
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the disparities of the near object and the far object between the two images may appear different
from the real 3D image.

[0004] Thus, what improves the viewing of a 3D image is the ability to process the
captured data/information/images/signals in new ways by presenting new image capture system
configurations.

SUMMARY

[0005] In accordance with aspects of the present disclosure, an image capture apparatus
is presented. The image capture apparatus includes a first lens configured to receive a first
image signal, a second lens configured to receive a second image signal, a first mirror configured
to reflect the first image signal to a first prism, and a second mirror configured to reflect the
second image signal to a second prism. The image capture apparatus further includes a single
image sensor configured to receive the first and second image signals from the first and second
prisms, respectively.

[0006] In accordance with another aspect of the present disclosure, the image capture
apparatus is a camera and the single image sensor is a CMOS (complementary metal-oxide-
semiconductor) image sensor or a CCD (charge-coupled device) image sensor.

[0007] In accordance with yet another aspect of the present disclosure, the first lens is
separated from the second lens by a predetermined distance. Moreover, the first and second
lenses are synchronized with each other.

[0008] In accordance with yet another aspect of the present disclosure, the first image
signal is projected onto one side of the single image sensor and the second image signal is

projected onto the other side of the single image sensor. The first and second image signals
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projected onto different parts of the single image sensor are used to reconstruct a three-
dimensional image of an object captured by the first and second lenses.

[0009] In accordance with another aspect of the present disclosure, the image capture
apparatus is used during a surgical procedure.

[0010] In accordance with aspects of the present disclosure, an image capture apparatus
is presented. The image capture apparatus includes a first lens configured to receive a first
image signal, a second lens configured to receive a second image signal, a first prism configured
to reflect the first image signal, and a second prism configured to reflect the second image signal.
The image capture apparatus further includes a third prism positioned between the first and
second prisms, the third prism configured to receive the first and second image signals from the
first and second prisms, respectively. The image capture apparatus also includes a single image
sensor configured to receive the first and second image signals from a third prism.

[0011] In accordance with another aspect of the present disclosure, the first image signal
is projected onto one side of the single image sensor and the second image signal is projected
onto the other side of the single image sensor. The first and second image signals projected onto
different parts of the single image sensor are used to reconstruct a three-dimensional image of an
object captured by the first and second lenses.

[0012] In accordance with aspects of the present disclosure, an image capture apparatus
is presented. The image capture apparatus includes a first lens for receiving a first image, a
second lens for receiving a second image, the first and second lenses being synchronized with
each other, and a prism assembly configured to receive the first and second images. The image
capture apparatus further includes a single image sensor configured to receive the first and

second images from the prism assembly, the first image projected onto a first side of the single
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image sensor and the second image projected onto a second side of the single image sensor. The
image capture apparatus also includes at least one processor for separately processing the first
image on the first side of the single image sensor and the second image on the second side of the
single image sensor to reconstruct a three-dimensional image of an object.

[0013] In accordance with another aspect of the present disclosure, the prism assembly
includes a multiplicity of prisms. The prism assembly includes three prisms positioned in a
sequential manner with respect to each other.

[0014] In accordance with aspects of the present disclosure, a method of reconstructing a
three-dimensional object is presented. The method includes receiving a first image signal from a
first lens, receiving a second image signal from a second lens, placing the first lens within a
predetermined distance of the second lens, projecting the first image signal and the second image
signal onto a first mirror and a second mirror, respectively, and passing the first and second
image signals through at least two prisms. The method further includes relaying the first image
signal onto a first portion of the single image sensor, and relaying the second image signal onto a
second portion of the single image sensor.

[0015] In accordance with aspects of the present disclosure, a method of reconstructing a
three-dimensional object is presented. The method includes receiving a first image signal from a
first lens, receiving a second image signal from a second lens, placing the first lens within a
predetermined distance of the second lens, projecting the first image signal and the second image
signal onto a first prism and a second prism, respectively, and passing the first and second image
signals through the first and second prisms. The method further includes relaying the first and
second signals through a third prism, the third prism positioned between the first and second

prisms. The method also includes relaying the first image signal onto a first portion of the single
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image sensor via the third prism, and relaying the second image signal onto a second portion of
the single image sensor via the third prism.

[0016] Further scope of applicability of the present disclosure will become apparent from
the detailed description given hereinafter. However, it should be understood that the detailed
description and specific examples, while indicating illustrative embodiments of the present
disclosure, are given by way of illustration only, since various changes and modifications within
the spirit and scope of the present disclosure will become apparent to those skilled in the art from
this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The present disclosure and its various aspects and features are described
hereinbelow with reference to the accompanying drawings, wherein:

[0018] FIG. 1 is a perspective view of an optical system including a pair of mirrors and a
pair of prisms, in accordance with an aspect of the present disclosure;

[0019] FIG. 2 is a perspective view of an optical system including three prisms in a series
configuration, in accordance with an aspect of the present disclosure;

[0020] FIG. 3 illustrates a single image sensor separated into two portions, each portion
configured to receive separate image signals, in accordance with an aspect of the present
disclosure;

[0021] FIGS. 4A-4B illustrate at least one processor and at least one memory
communicating with the single image sensor, in accordance with an aspect of the present
disclosure;

[0022] FIG. 5 is a flowchart describing a method of reconstructing a three-dimensional

object, in accordance with an aspect of the present disclosure;
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[0023] FIG. 6 is a flowchart describing another method of reconstructing a three-
dimensional object, in accordance with an aspect of the present disclosure; and

[0024] FIG. 7 is a perspective view of a surgical positioning system including an
instrument or medical device and an image capture apparatus having either the optical system of
FIG. 1 or the optical system of FIG. 2, in accordance with an aspect of the present disclosure.
[0025] The figures depict embodiments of the present disclosure for purposes of
illustration only. One skilled in the art will readily recognize from the following disclosure that
alternative embodiments of the structures and methods illustrated herein may be employed
without departing from the principles of the present disclosure described herein.

DETAILED DESCRIPTION

[0026] Devices, systems, and methods for reconstructing 3D objects by using a camera
having two lenses and a single image sensor are provided in accordance with the present
disclosure and described in detailed below. The two separate camera lenses allow for the
projection of two separate images onto a single image sensor. The two separate images pass
through mirror and prism configurations before being received by the single image sensor.

[0027] Although the present disclosure will be described in terms of specific
embodiments, it will be readily apparent to those skilled in this art that various modifications,
rearrangements and substitutions may be made without departing from the spirit of the present
disclosure. The scope of the present disclosure is defined by the claims appended hereto.

[0028] For the purposes of promoting an understanding of the principles of the present
disclosure, reference will now be made to the exemplary embodiments illustrated in the drawings,
and specific language will be used to describe the same. It will nevertheless be understood that

no limitation of the scope of the present disclosure is thereby intended. Any alterations and
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further modifications of the inventive features illustrated herein, and any additional applications
of the principles of the present disclosure as illustrated herein, which would occur to one skilled
in the relevant art and having possession of this disclosure, are to be considered within the scope
of the present disclosure.

[0029] The word “exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Any embodiment described herein as “exemplary” is not necessarily to be
construed as preferred or advantageous over other embodiments. The word “example” may be
used interchangeably with the term “exemplary.”

[0030] Referring to FIG. 1, a perspective view of an optical system including a pair of
mirrors and a pair of prisms, in accordance with an aspect of the present disclosure is presented.
The optical system 100 includes a first lens 110 and a second lens 120. The first lens 110 may
be referred to as the left lens, whereas the second lens 120 may be referred to as the right lens.
The first lens 110 may include a plurality of optical elements 111 and the second lens 120 may
include a plurality of optical elements 121.

[0031] The first lens 110 is configured to receive a first image signal 115 that passes
therethrough, whereas the second lens 120 is configured to receive a second image signal 125
that passes therethrough. The image signals 115 and 125 are light reflected off a surface of
which an image is desired. In practice, the optical system 100 may be employed as part of a
laparoscopic or endoscopic instrument (see FIG. 7) and the image signals 115 and 125 as light
which originally emanated from the instrument (e.g., via a fiber optic strand) and is reflected
back to the first and second lens’s 110, 120. The first image signal 115 and the second image
signal 125 may be images or light or other types of information/data captured by an image

capturing apparatus, such as a camera.
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[0032] The first image signal 115 is received by a first mirror 130, whereas the second
image signal 125 is received by a second mirror 140. The first mirror 130 reflects the first image
signal 115 to a first prism 150, whereas the second mirror 140 reflects the second image signal
125 to a second prism 160. The first and second prisms 150, 160 are positioned adjacent to each
other. The first and second prisms 150, 160 may be in contact with each other. The first and
second prisms 150, 160 may be triangular in shape. However, one skilled in the art may
contemplate any shape or size for prisms 150, 160.

[0033] It is contemplated that first mirror 130 is co-axial with the first lens 110, whereas
second mirror 140 is coaxial with the second lens 120. It is also contemplated that the first
image signal 115 traverses substantially centrally through the first lens 110 such that the first
image signal 115 is received on a central portion of first mirror 130. Similarly, it is also
contemplated that the second image signal 125 traverses substantially centrally through the
second lens 120 such that the second image signal 125 is received on a central portion of second
mirror 140. It is also contemplated that the first and second prisms 150, 160 are off-centered or
offset with respect to the first and second lenses 110, 120. Stated differently, the first and second
prisms 150, 160 may be positioned at a midway point defined between the first and second
lenses 110, 120.

[0034] The first image signal 115 passes through the first prism 150 and is received by a
single image sensor 170. Similarly, the second image signal 125 passes through the second
prism 160 and is received by the single image sensor 170. The first image signal 115 is received
on the left side of the single image sensor 170, whereas the second image signal 125 is received

on the right side of the single image sensor 170. This is further illustrated in FIG. 3, described
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below. The single image sensor 170 may be in electrical communication with a printed circuit
board (PCB) 180.

[0035] Referring to FIG. 2, a perspective view of an optical system including three
prisms in a series configuration, in accordance with an aspect of the present disclosure is
presented.

[0036] The optical system 200 includes a first lens 210 and a second lens 220. The first
lens 210 may be referred to as the left lens, whereas the second lens 220 may be referred to as
the right lens. The first lens 210 may include a plurality of optical elements 211 and the second
lens 220 may include a plurality of optical elements 221.

[0037] The first lens 210 is configured to receive a first image signal 215 that passes
therethrough, whereas the second lens 220 is configured to receive a second image signal 225
that passes therethrough. The first image signal 215 and the second image signal 225 may be
images or light or other types of information/data captured by an image capturing apparatus,
such as a camera.

[0038] The first image signal 215 is received by a first prism 230, whereas the second
image signal 225 is received by a second prism 250. The prism 230 reflects the first image
signal 215 to a third prism 240, and the second prism 250 reflects the second image signal 225 to
the third prism 240. The first, second, and third prisms 230, 250, 240 are positioned adjacent to
each other in a successive manner. It is contemplated that the three prisms 230, 250, 240 do not
contact or abut each other. The third prism 240 is configured to be positioned between the first
and second prisms 230, 250. The first, second, and third prisms 230, 250, 240 may be triangular

in shape. However, one skilled in the art may contemplate any shape or size for prisms 230, 250,
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240. The first and second prisms 230, 250 may be, for example, right triangles, whereas the third
prism 240 may be, for example, an equilateral triangle.

[0039] It is contemplated that first prism 230 is co-axial with the first lens 210, whereas
second prism 250 is coaxial with the second lens 220. It is also contemplated that the first image
signal 215 traverses substantially centrally through the first lens 210 such that the first image
signal 215 is received through a central portion of one side of the first prism 230. Similarly, it is
also contemplated that the second image signal 225 traverses substantially centrally through the
second lens 240 such that the second image signal 225 is received through a central portion of
one side of the second prism 250. It is also contemplated that the third prism 240 is off-centered
or offset with respect to the first and second lenses 210, 220. Stated differently, the third prism
240 may be positioned at a midway point defined between the first and second lenses 210, 220.
[0040] The first image signal 215 passes through the first prism 230 and is received by a
single image sensor 270 via the third prism 240. Similarly, the second image signal 225 passes
through the second prism 250 and is received by the single image sensor 270 via the third prism
240. The first image signal 215 is received on the left side of the single image sensor 270,
whereas the second image signal 225 is received on the right side of the single image sensor 270.
This is further illustrated in FIG. 3, described below. The single image sensor 270 may be in
electrical communication with a printed circuit board (PCB) 280.

[0041] In summary, referring to both FIGS. 1 and 2, both the left and right lenses are
used to capture an object within a scene. Both the left and right lenses are synchronized (on in-
sync) with each other. The first and second lenses also have a fixed distance between them.
Then with a mirror and prism configuration, or just a prism configuration, images captured by

the left lens are passed therethrough to a left portion of the single image sensor, whereas images
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captured by the right lens are passed therethrough to a right portion of the single image sensor.
Both the left images and the right images are simultaneously received by the single image sensor
(without having left signals intersect with right signals). The left images and the right images are
then processed by at least one processor (see FIGS. 4A, 4B, described below) and recorded to at
least one memory device (see FIGS. 4A, 4B, described below). As a result, the distance between
the lenses can vary in order to use such optical systems 100, 200 in a plurality of 3D image
capture applications (e.g., laparoscopic systems used during surgical procedures).

[0042] Referring to FIG. 3, a single image sensor separated into two portions or segments,
each portion or segment configured to receive separate image signals, in accordance with an
aspect of the present disclosure is presented.

[0043] A top view 300 of the single image sensor 170, 270 is shown in FIG. 3. The
image sensor 170, 270 includes a first area or region or portion or segment 310 and a second area
or region or portion or segment 320. The first portion 310 may be referred to as the left part,
whereas the second portion 320 may be referred to as the right part. The first image signals 115,
125 (see FIGS. 1 and 2) are received on the left part of the single image sensor 170, 270,
respectively, whereas the second image signals 215, 225 (see FIGS. 1 and 2) are received on the
right part of the single image sensor 170, 270, respectively.

[0044] Therefore, images picked up by the left lens are projected onto a left area of the
single image sensor, whereas images picked up by the right lens are projected onto a right area of
the single image sensor. The images remain separate as they progress through different
mirror/prism configurations and eventually end up on separate areas of the single image sensor

for separate processing and storage (see FIGS. 4A, 4B).
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[0045] Thus, referring to FIGS. 1-3, the optical systems 100, 200 utilize two separate
camera lenses to project two separate images onto a single image sensor (e.g., a CMOS -
complementary metal-oxide-semiconductor) image sensor or a CCD (charge-coupled device)
image sensor. Images or signals captured by the left lens (i.e., first lens 110, 210) are projected
onto the left part 310 of the single image sensor 170, 270, respectively, whereas images or
signals captured by the right lens (i.e., second lens 210, 220) are projected onto the right part 320
of the single image sensor 170, 270, respectively. Up to this point, the left images and the right
images do not intersect or intermingle, but remain separate as they progress through the
mirror/prisms configurations of FIGS. 1 and 2. Thereafter, the two images or signals are used to
reconstruct a 3D image of the object in the scene. Since these images or signals are projected
onto a single image sensor 170, 270, instead of projecting them onto two separate and distinct
image sensors, image misrepresentation and optical distortion between the two images can be
reduced, thus resulting in better color, brightness, and sharpness of the reconstructed 3D image.
[0046] In addition, as a result of the reduction in image misrepresentation and optical
distortion, user side-effects when reconstructing 3D images captured by a traditional image
capture apparatus, such as a camera, are also reduced. Further advantages include avoiding
discordance of image representation between left and right images generated from two
independent camera lenses, which also improves brightness, sharpness, color, and image quality
of the reconstructed 3D image.

[0047] The devices and methods described herein are focused on the use of this
disclosure in the medical context for capture and processing of visible spectrum light e.g., for use
in generating of 3D laparoscopic and endoscopic images. However, the disclosure is not so

limited and the technology may be employed in other spectra including, without limitation, auto-
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fluorescence imaging, Optical Coherence Tomography (OCT) imaging, and others, to generate
3D images. Additionally, the methods and systems described herein can be used for any type of
3D systems in any type of medical applications.

[0048] Further, while the optical systems 100, 200 may be employed as part of a new
imaging device, e.g., a new laparoscope, the technology may also be employed with existing
devices in which the optical system is employed either through a working channel of the
laparoscope, or is connected to the exterior of the laparoscope or endoscope. Such an
implementation has the advantage of providing both the traditional imaging clinicians are
accustomed to and the enhanced 3D imaging of the present disclosure.

[0049] Referring to FIGS. 4A and 4B, at least one processor and at least one memory
communicating with the single image sensor, in accordance with an aspect of the present
disclosure are presented. FIG. 4A illustrates the single image sensor 170, 270 having a left side
410 electrically connected to a first processor 405 and a first memory 407. The single image
sensor 170, 270 has a right side 420 electrically connected to a second processor 415 and a
second memory 417. Thus, each side of the single image sensor 170, 270 may be connected to a
different processor and different memory. Thus, a separate processor may be used for separately
processing the first image on the left side and the second image on the right side of the single
image sensor.

[0050] However, as illustrated in FIG. 4B, both the left side 410 and the right side 420 of
the single image sensor 170, 270 may be connected to a common processor 430 and a common
memory 440. One skilled in the art may contemplate a plurality of different configurations for

processing and storing the left images, the right images, as well as the reconstructed 3D objects.
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[0051] Referring to FIG. 5, a flowchart 500 illustrating a method of reconstructing a
three-dimensional object, in accordance with one embodiment of the present disclosure is
presented.

[0052] The flowchart 500 includes the following steps. In step 510, a first image signal
is received by the first lens of a camera. In step 520, a second image signal is received from a
second lens of a camera. In step 530, the first image signal is projected onto a first mirror,
whereas the second image signal is projected onto a second mirror. In step 540, the first image
signal is passed through a first prism, whereas the second image signal is passed through a
second prism. In step 550, the first image signal is relayed to a first part (or left portion) of a
single image sensor and the second image signal is simultaneously relayed to a second part (right
side) of the single image sensor. The process then ends. It is to be understood that the method
steps described herein need not necessarily be performed in the order as described. Further,

%9 CC

words such as “thereafter,” “then,” “next,” etc. are not intended to limit the order of the steps.
These words are simply used to guide the reader through the description of the method steps.
[0053] Referring to FIG. 6, a flowchart 600 illustrating another method of reconstructing
a three-dimensional object, in accordance with one embodiment of the present disclosure is
presented.

[0054] The flowchart 600 includes the following steps. In step 610, a first image signal
is received by the first lens of a camera. In step 620, a second image signal is received from a
second lens of a camera. In step 630, the first image signal is projected onto a first prism,
whereas the second image signal is projected onto a second prism. In step 640, the first image

signal is passed through the first prism, whereas the second image signal is passed through the

second prism. In step 650, the first and second image signals are relayed through a third prism,
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the third prism positioned between the first prism and the second prism. In step 660, the first
image signal is relayed to a first part (or left portion) of a single image sensor and the second
image signal is simultaneously relayed to a second part (right side) of the single image sensor.
The process then ends. Further, the features and aspects of the present disclosure may be
implemented in optical systems 100, 200 in any suitable fashion, e.g., via the hardware and
software configuration of systems 100, 200 or using any other suitable software, firmware,
and/or hardware.

[0055] Referring to FIG. 7, a perspective view of a surgical positioning system including
an instrument or medical device and an image capture apparatus having either the optical system
of FIG. 1 or the optical system of FIG. 2, in accordance with an aspect of the present disclosure
is presented.

[0056] The surgical positioning system 700 is provided in accordance with the present
disclosure and includes, an instrument fixation device 730 (optional), a surgical instrument 710,
and an image capture apparatus 720. The surgical positioning system 700 is configured to
position the surgical instrument 710 and the image capture apparatus 720 within a surgical site of
the patient P lying on a surgical table 705. The image capture apparatus may include either the
optical system 100 of FIG. 1 or the optical system 2 of FIG. 2 (described above). Therefore, the
optical systems 100, 200 may be used with cameras utilized in a variety of surgical procedures.
[0057] For instance, when implemented via executable instructions, various elements of
the present disclosure are in essence the code defining the operations of such various elements.
The executable instructions or code may be obtained from a readable medium (e.g., a hard drive
media, optical media, EPROM, EEPROM, tape media, cartridge media, flash memory, ROM,

memory stick, and/or the like) or communicated via a data signal from a communication medium
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(e.g., the Internet). In fact, readable media may include any medium that may store or transfer
information.

[0058] The computer means or computing means Or processing means may be
operatively associated with the assembly, and is directed by software to compare the first output
signal with a first control image and the second output signal with a second control image. The
software further directs the computer to produce diagnostic output. Further, a means for
transmitting the diagnostic output to an operator of the verification device is included. Thus,
many applications of the present disclosure could be formulated. The exemplary network
disclosed herein may include any system for exchanging data or transacting business, such as the
Internet, an intranet, an extranet, WAN (wide area network), LAN (local area network), satellite
communications, and/or the like. It is noted that the network may be implemented as other types
of networks.

[0059] Additionally, “code” as used herein, or “program” as used herein, may be any
plurality of binary values or any executable, interpreted or compiled code which may be used by
a computer or execution device to perform a task. This code or program may be written in any
one of several known computer languages. A “computer,” as used herein, may mean any device
which stores, processes, routes, manipulates, or performs like operation on data. A “computer”
may be incorporated within one or more transponder recognition and collection systems or
servers to operate one or more processors to run the transponder recognition algorithms.
Moreover, computer-executable instructions include, for example, instructions and data which
cause a general purpose computer, special purpose computer, or special purpose processing
device to perform a certain function or group of functions. Computer-executable instructions

also include program modules that may be executed by computers in stand-alone or network
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environments. Generally, program modules include routines, programs, objects, components,
and data structures, etc. that perform particular tasks or implement particular abstract data types.
[0060] Persons skilled in the art will understand that the devices and methods specifically
described herein and illustrated in the accompanying drawings are non-limiting exemplary
embodiments. The features illustrated or described in connection with one exemplary
embodiment may be combined with the features of other embodiments. Such modifications and
variations are intended to be included within the scope of the present disclosure.

[0061] The foregoing examples illustrate various aspects of the present disclosure and
practice of the methods of the present disclosure. The examples are not intended to provide an
exhaustive description of the many different embodiments of the present disclosure. Thus,
although the foregoing present disclosure has been described in some detail by way of
illustration and example for purposes of clarity and understanding, those of ordinary skill in the
art will realize readily that many changes and modifications may be made thereto without

departing form the spirit or scope of the present disclosure.
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WHAT IS CLAIMED IS:

L. An image capture apparatus comprising:

a first lens configured to receive a first image signal;

a second lens configured to receive a second image signal,

a first mirror configured to reflect the first image signal to a first prism;

a second mirror configured to reflect the second image signal to a second prism; and

a single image sensor configured to receive the first and second image signals from the

first and second prisms, respectively.

2. The image capture apparatus according to claim 1, wherein the image capture

apparatus is a camera.

3. The image capture apparatus according to claim 1, wherein the single image

sensor is a CMOS (complementary metal-oxide-semiconductor) image sensor or a CCD (charge-

coupled device) image sensor.

4, The image capture apparatus according to claim 1, wherein the first lens is

separated from the second lens by a predetermined distance.

S. The image capture apparatus according to claim 1, wherein the first and second

lenses are synchronized with each other.
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6. The image capture apparatus according to claim 1, wherein the single image

sensor electrically communicates with a printer circuit board (PCB).

7. The image capture apparatus according to claim 1, wherein the first image signal
is projected onto one side of the single image sensor and the second image signal is projected

onto the other side of the single image sensor.

8. The image capture apparatus according to claim 7, wherein the first and second
image signals projected onto different parts of the single image sensor are used to reconstruct a

three-dimensional image of an object captured by the first and second lenses.

9. The image capture apparatus according to claim 1, wherein the image capture

apparatus is used during a surgical procedure.

10. An image capture apparatus comprising:

a first lens configured to receive a first image signal;

a second lens configured to receive a second image signal,

a first prism configured to reflect the first image signal;

a second prism configured to reflect the second image signal;

a third prism positioned between the first and second prisms, the third prism configured

to receive the first and second image signals from the first and second prisms, respectively; and
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a single image sensor configured to receive the first and second image signals from the

third prisms.

1. The image capture apparatus according to claim 10, wherein the first lens is

separated from the second lens by a predetermined distance.

12. The image capture apparatus according to claim 10, wherein the first and second

lenses are synchronized with each other.

13. The image capture apparatus according to claim 10, wherein the first image signal
is projected onto one side of the single image sensor and the second image signal is projected

onto the other side of the single image sensor.

14. The image capture apparatus according to claim 13, wherein the first and second
image signals projected onto different parts of the single image sensor are used to reconstruct a

three-dimensional image of an object captured by the first and second lenses.

15. An image capture apparatus comprising:

a first lens for receiving a first image;

a second lens for receiving a second image, the first and second lenses being
synchronized with each other;

a prism assembly configured to receive the first and second images;
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a single image sensor configured to receive the first and second images from the prism
assembly, the first image projected onto a first side of the single image sensor and the second
image projected onto a second side of the single image sensor; and

at least one processor for separately processing the first image on the first side of the
single image sensor and the second image on the second side of the single image sensor to

reconstruct a three-dimensional image of an object.

16. The image capture apparatus according to claim 15, wherein the prism assembly

includes a plurality of prisms.

17. The image capture apparatus according to claim 15, wherein the mirror and prism

assembly includes three prisms positioned in a sequential manner with respect to each other.

18. A method of reconstructing a three-dimensional object, the method comprising:

receiving a first image signal from a first lens;

receiving a second image signal from a second lens;

placing the first lens within a predetermined distance of the second lens;

projecting the first image signal and the second image signal onto a first mirror and a
second mirror, respectively;

passing each of the first and second image signals through at least two prisms;

relaying the first image signal onto a first portion of the single image sensor; and

relaying the second image signal onto a second portion of the single image sensor.
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19. The method according to claim 18, further comprising separately processing the

first image from the second image on the single image sensor via at least one processor.

20. The method according to claim 18, further comprising:

synchronizing the first and second lenses; and

fixing the first and second within a predetermined distance of each other.
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