
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
5 July 2007 (05.07.2007) PCT WO 2007/074462 A2

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A61B 5/00 (2006.01) kind of national protection available): AE, AG, AL, AM,

AT,AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
(21) International Application Number: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,

PCT/IL2006/001504 GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,

(22) International Filing Date: LT, LU, LV,LY,MA, MD, MG, MK, MN, MW, MX, MY,
28 December 2006 (28.12.2006) MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,

RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
(25) Filing Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW

(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
60/754,318 29 December 2005 (29.12.2005) US ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
(71) Applicant (for all designated States except US): GIVEN FR, GB, GR, HU, IE, IS, IT, LT, LU, LV,MC, NL, PL, PT,

IMAGING LTD. [IL/IL]; 2 HaCarmel St., New Industrial RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
Park, 20692 Yoqneam (IL). GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(72) Inventors; and Published:
(75) Inventors/Applicants (for US only): PASCAL, Amit — without international search report and to be republished

[IL/IL]; 37 Italia Street, 34980 Haifa (IL). HORN, Eli upon receipt of that report
[IL/IL]; 13 Barak, 26315 Kiryat Motzkin (IL).

For two -letter codes and other abbreviations, refer to the "G uid

(74) Agent: PEARL COHEN ZEDEK LATZER; P.O. Box ance Notes on Codes and Abbreviations" appearing at the beg in

12704, 46733 Herzelia (IL). ning of each regular issue of the PCT Gazette.

(54) Title: SYSTEM DEVICE AND METHOD FOR ESTIMATING THE SIZE OF AN OBJECT IN A BODY LUMEN

260

(57) Abstract: A device, system and method for capturing in-vivo images allows for size or distance estimations for objects within
the images. According to one embodiment of the present invention there may be provided, in an in-vivo device at least an imager,
an illumination source to provide illumination for the imager, an energy source to emit for example a light beam or a laser beam in
a body lumen and a processor to, based on the light beam or laser beam image, estimate, for example the size of objects in a body
lumen.



SYSTEM DEVICE AND METHOD FOR ESTIMATING
THE SIZE OF AN OBJECT IN A BODY LUMEN

FIELD OF THE INVENTION

The present invention relates to an in-vivo device, system and method

such as for imaging an in-vivo lumen; more specifically, to a method and apparatus

in an in-vivo system for estimating the size of an in-vivo object.

BACKGROUND OF THE INVENTION

Known devices may be helpful in providing in-vivo sensing, such as

imaging or pH sensing. Autonomous in-vivo sensing devices, such as swallowable

or ingestible capsules or other devices may move through a body lumen, sensing

as they move along. An autonomous in-vivo sensing device such as an imaging

device may include, for example, an imager for obtaining images from inside a

body cavity or lumen, such as the gastrointestinal (Gl) tract. The imager may, for

example, be associated with an optical system, and optionally a transmitter and an

antenna. Some of these devices use a wireless connection to transmit image data.

SUMMARY OF THE INVENTION

An embodiment of the device, system and method of the present invention

may enable the estimation or determination of the size of objects seen in in-vivo

images from within body lumens or cavities, such as the gastrointestinal (Gl) tract.

According to an embodiment of the invention, calculations according to a certain

algorithm(s) are performed on the images in order to present to an observer an

estimation of the real size (or distances) of the objects in the image.

According to one embodiment of the invention there may be provided, in

an in-vivo imaging device at least an imager, an illumination source to provide

illumination for the imager, an energy source to emit for example a light beam or a

laser beam in a body lumen and a processor to, based on the laser beam image,

determine, for example the size of objects in a body lumen.

According to a further embodiment of the invention there may be provided

a method for estimating the size of objects in a body lumen. The method according

to one embodiment of the invention may include the steps of emitting light, such as



a laser beam optionally from behind an optical dome in an in-vivo imaging device,

and estimating the size of objects in a body lumen based the image of the light

beam.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more fully from

the following detailed description taken in conjunction with the drawings in which:

Fig. 1 shows a schematic diagram of an in-vivo imaging system, according

to one embodiment of the present invention;

Fig. 2A shows a schematic diagram of an in-vivo imaging device,

according to one embodiment of the present invention;

Fig. 2B shows a set of images captured by an in-vivo imaging device,

according to an embodiment of the present invention.

Figs. 3A and 3B show a schematic two dimensional presentation of a top

view and a side view of an optical system, according to an embodiment of the

present invention;

Fig. 3C shows a schematic diagram of an energy source, according to

an embodiment of the present invention; and

Fig. 4 is a flowchart of a method according to an embodiment of the

present invention.

It will be appreciated that for simplicity and clarity of illustration, elements

shown in the figures have not necessarily been drawn to scale. For example, the

dimensions of some of the elements may be exaggerated relative to other

elements for clarity. Further, where considered appropriate, reference numerals

may be repeated among the figures to indicate corresponding or analogous

elements.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, various aspects of the present invention will be

described. For purposes of explanation, specific configurations and details are set

forth in order to provide a thorough understanding of the present invention.

However, it will also be apparent to one skilled in the art that the present invention

may be practiced without the specific details presented herein. Furthermore, well



known features may be omitted or simplified in order not to obscure the present

invention.

Embodiments of the system and method of the present invention may be

used in conjunction with an imaging system or device such as embodiments

described in U.S. patent 5,604,531 to lddan et al. and/or in US Patent

Application, Pub. No. 2001/0035902 entitled A DEVICE AND SYSTEM FOR

IN VIVO IMAGING, both of which are hereby incorporated by reference.

However, the device, system and method according to the present invention may

be used with any suitable device, system and method providing imaging and other

data from a body lumen or cavity.

Reference is made to Fig. 1 , which shows a schematic diagram of an in-

vivo imaging system 100 according to one embodiment of the present invention.

The in-vivo imaging system 100 may include, for example an in-vivo imaging

device 40. The in-vivo device 40 may be, for example, a swallowable capsule

capturing images and possibly other data. The in-vivo device 40 may be in the

shape of a capsule, including for example an viewing window or dome 54; other

shapes may be used, and the device need not be swallowable or a capsule.

Typically, device 40 may include an optical system 10 including, for example, one

or more lens(es) 49, lens holder, baffle, or separator 44, a sensor such as an

imager 47, for capturing images, and a processing chip or circuit that processes

the signals generated by the imager 47. Processing circuit need not be a separate

component; for example, processing or a processing chip may be integral to the

imager 47. An illumination source(s) 42, such as a set of light emitting diodes

(LEDs), organic LEDs (OLEDs), or other suitable light sources, may provide light to

illuminate objects.

Embodiments of the device are typically autonomous and are typically

self-contained. For example, the device may be a capsule or other unit where all

the components are substantially contained within a container or shell, and where

the device does not require any wires or cables to, for example, receive power or

transmit information. The device may communicate with an external receiving and

display system to provide display of data, control, or other functions. For example,

power may be provided by an internal battery or a wireless receiving system.



Other embodiments may have other configurations and capabilities. For example,

components may be distributed over multiple sites or units. Control information

may be received from an external source.

According to one embodiment of the present invention, the device 40

typically may include a transmitter/receiver 43, for transmitting and/or receiving

image and other (e.g., non-image) information to a receiving device, and may

include other components. The transmitter/receiver 43 may be an ultra low power

radio frequency (RF) transmitter with high bandwidth input, possibly provided in

chip scale packaging, and may be combined with processing chip or circuit. The

transmitter/receiver 43 may transmit and/or receive via for example an antenna 48.

The transmitter/receiver 43 may also act as a controller and include circuitry and

functionality for controlling the device 40, although a separate control unit may be

used. Typically, the device may include a power source 45, such as one or more

batteries. For example, the power source 45 may include silver oxide batteries,

lithium batteries, or other electrochemical cells having a high energy density, or the

like. Other power sources may be used.

Other components and sets of components may be used. For example,

the power source may be capable of receiving power from an external power

source transmitting power to the device 40, and a controller separate from the

transmitter/receiver 43 may be used.

In one embodiment, the imager 47 may be a complementary metal oxide

semiconductor (CMOS) imaging camera. The CMOS imager is typically an ultra

low power imager and is provided in chip scale packaging (CSP). Other types of

CMOS imagers may be used. In another embodiment, another imager may be

used, such as a CCD imager, or another imager. According to other embodiments

a 320x320 pixel imager may be used. Pixel size may be between 5 to 6 micron.

According to some embodiments pixels may be each fitted with a micro lens.

Imager 47 may be fixed or otherwise attached to a substrate such as, for

example, circuit board 64 or directly positioned onto a substrate 56. In other

embodiments, circuit board 64 may be further attached to a substrate 56, which

may for example support illumination source(s) 42 (which may be supported by

its/their own substrate or circuit board, which may be supported by or integrated



with substrate 56) and which may define a viewing direction 60 of device 40.

Substrate 56 may be for example a rigid circuit board or a rigid-flex circuit board. In

other embodiments, illumination source(s) may be positioned on a different plane

than, for example, imager 47.

Preferably, located outside the patient's body in one or more locations,

external to the in-vivo device 40, are a receiver 12, preferably including an antenna

or antenna array 15, for receiving image and possibly other data from device 40, a

receiver storage unit 16, for storing image and other data, a data processor 14, a

data processor storage unit 19, and an image monitor 18, for displaying, inter alia,

the images transmitted by the device 40 and recorded by the receiver 12.

Typically, the receiver 12 and receiver storage unit 16 are small and portable, and

are worn on the patient's body during recording of the images. Preferably, data

processor 14, data processor storage unit 19 and monitor 18 are part of a personal

computer or workstation, which may include components such as a processor or

controller 21, a memory (e.g., storage 19, or other memory), a disk drive, and

input-output devices, although alternate configurations are possible. In alternate

embodiments, the data reception and storage components may be of another

configuration. In addition, a data decompression module for decompressing data

may also be included.

According to some embodiments of the present invention, a device such

as device 40 may include a distance parameter measurement unit which may

include an energy output unit or source, such as a dedicated collimated energy

source 11. In some embodiments the energy source 11 may be provided for

example, to measure and/or enable determination of the size of an in-vivo object

and/or the distance of the in-vivo object from an in-vivo device, such as device 40.

The energy source may reside externally to the device body, for example, in an

extra-body unit. Other components or sets of components may be used.

The energy source 11 may be integrated within the in-vivo device 40,

typically on at least one side of in-vivo device 40 but optionally in other locations.

The energy source 11 may periodically or continually emit a light beam or

illuminate, for example a point along a body lumen, which may be imaged, for

example by the imager 47 . The energy source 11 may include, for example, laser



diodes, regular lenses and/or micro-lenses which may be attached to

diodes/detectors, to enable generation and/or reception of point-wise illumination.

In some embodiments one or more energy sources 11 may be provided,

positioned on the side(s) and/or other locations of the circumference of the in-vivo

device 40. In some embodiments a single energy source 11 may be provided.

An image data representing the illumination or light beam(s) transmitted by

the energy source may be transferred, by transmitter/receiver 43, to a processor or

controller unit, such as, for example, data processor 14. Alternatively, the

processor or controller unit may be located within in-vivo device 40, such as, for

example, within transmitter/receiver 43 or imager 47. This data may include for

example image data of an object 215, the time at which the image was recorded,

as well as any other related data, such as intensity, hue, and/or color. The time

may be derived from, for example, an in-vivo device 40 master clock, which may

be integrated into, for example, an ASIC as part of transmitter 43, reception unit

12, or any other component in in-vivo imaging system 100. In other embodiments,

the time need not be transmitted. The data may be received by reception unit 12,

or may be transferred directly to data processor 14. In addition to an image frame

there may be a header which may include various telemetry data, such as

temperature, pH, pressure, etc.

Reference is now made to Fig. 2A, a schematic two dimensional

presentation of an in-vivo device 240 according to an embodiment of the present

invention. Referring to Fig. 2A, optical system generally referenced as 210 may be

included in, for example, device 40 of Fig. 1, but may be included in other suitable

devices. Optical system 210 may include, for example, illumination source(s) 242,

imager 247, and one or more lenses 249 disposed behind a viewing dome 254,

for viewing, for example, a target or object 215. The optical system 210 may

include an energy source 2 11 such as a collimated light source or laser source for

measuring, for example the distance of the object 215 from the in-vivo device 240

(e.g. from the dome 254) and/or the size of the object 215. The one or more

illumination source(s) 242 and the energy source 2 11 may be positioned, for

example, such that perpendicular axis A intersects both the illumination source(s)

242 and the energy source 2 11.



According to some embodiments of the present invention, the dome 254

may be in one embodiment convex or substantially convex and smooth, and may

project outward from the main body and/or housing 262 of device 240 in a

"forward" (and/or viewing) direction 260, although note that "forward" is a relative

term, as in some embodiments in use the imaging section of device 240 may

either lead or follow the rest of the device 240 as it traverses a body lumen. Dome

254 may typically provide for example a Field Of View 255 (FOV) for optical

components, such as the imager 247 and the lenses 249 of the in-vivo device 240.

For example, the device 240 may, depending on circumstance, traverse a body

lumen such that the imager 247 the illumination source(s) 242 and the energy

source 2 11 may face the substantially upstream and/or downstream direction, as

device 240 may be designed so that there may be two possible directions of travel,

both substantially parallel to the axis L of device 240. The direction of travel need

not be parallel to the longitudinal axis L , and other configurations (e.g., spherical)

may be used. In an embodiment where the device 240 has one or two possible

directions of travel (e.g., downstream, or downstream and upstream), the forward

end may be defined as being at the end of the device in which the device travels,

or one of such ends. In one embodiment, the FOV 255 of the imager 247 via the

optical system may be along the longitudinal axis L and towards the "front" end.

The device 240 may typically collect images of objects, such as object 215, which

may be located generally forward of the forward end of the device 240 (or

backward if the device 240 may be facing upstream and progressing downstream),

typically up to a 140 degree angle of view although other angles may be used.

Objects, generally beyond the "front" end, such as target or object 215,

may be imaged, and the distance of the object 215 from device 240 (e.g. the dome

254) and/or the size of object 215 may be measured by illuminating or emitting for

example a collimated light and/or laser beam 2 11' relative to a direction of travel or

imaging of the device 240 e.g. in the direction of the longitudinal axis L.

Reference is now made to Fig. 2B showing a set of images 250, 260 and

270 which may be captured for example by the in-vivo device 240 of Fig. 2A,

according to some embodiments of the present invention. As shown in Figs. 2A

and 2B points 250', 260' and 270' may represent the location of the laser beam



2 11' in each image 250, 260 and 270. In some embodiments points 250', 260' and

260' may be used for measuring the distance of in-vivo objects such as object 215

from the in-vivo device 240. The location of the laser beam image 2 11' (e.g. points

250', 260' and 270'), in images 250, 260 and 270 changes according to the

distance of the captured image from the in-vivo device 240 e.g. the greater the

distance between the laser beam 2 11' and the in-vivo device, the closer the image

of the laser beam (e.g. points 250', 260' and 270') to the center of the image (point

O). For example, in image 250 which represent an image captured at a distance A

from the device 240 (e.g. 0 mm from the optical dome 254) point 250' is located at

a distance A' from the center of image 250 (point O). In image 260 which represent

an image captured at distance B from the device 240 (e.g. 10 mm from the optical

dome 254) point 260' is located at a distance B' from point O (e.g. A>B'), while in

image 270 which represent an image captured at distance C from the device 240

(e.g. 20 mm from the optical dome 254) point 270' is located at a distance C from

point O (e.g. C'<B'<A').

The distance of in-vivo objects, such as the object 215, from the in vivo

device 240 may be determined/measured by measuring the distance between the

image of the laser beam 2 11' (points 250', 260' and 270') in the images 250, 260

and 270 and a random reference point in the images 250, 260 and 270, such as,

for example, point O (the center of the image). For example, the distance between

point 270' (e.g. laser beam 2 11') and point O in image 270 is C , which means that

the distance of object 215 from the in vivo-device 240 (e.g. optical dome 254) is C

(e.g. 20mm). Thus, knowing, for example:

1. the distance of a target point or an in-vivo object in an image from

an in-vivo device;

2 . the number of pixels which the target point or the object captures

in the image; and

3 . the magnification of the optical system in the in-vivo device,

it may be possible to measure and calculate, based on simple trigonometric

calculations, the size of the in-vivo object or the target point, imaged by the in-vivo

device, such as device 240. Such a size estimate may be, for example, provided to

a user at a processing and/or display system. For many medical purposes, a range



of sizes for an object such as provided by the above illustration may suffice. For

example, the size of a polyp may correlate to its malignancy. Knowledge of the

size of a polyp therefore may enable a physician or other user of a system in

accordance with the present invention to decide about urgency of the treatment,

type of the treatment, and tools required for the treatment.

Various suitable methods of determining the size and the distance or

estimated distance of an in-vivo object, such as object 215, from an in-vivo device,

e.g. device 240, may be used. According to another embodiment of the present

invention, the intensity and/or size of the illumination or laser beam image (e.g.

points 250', 260' and 270') correlates to the distance of for example laser beam,

such as laser beam 2 11', emitting from the energy source 2 11, from the in-vivo

device 240. For example point 270' imaged at a distance C (e.g. 20mm) from the

in-vivo device 240 (e.g. dome 254) will be less intensive than point 250' imaged at

a distance A (e.g. 0mm) from the from the in-vivo device (e.g. dome 254). This

intensity of illumination may be measured by the data processor 14. Thus, for

example, according to the intensity level of the image of the laser beam 2 11' (e.g.

points 250', 260' and 270') the distance of in-vivo objects, (e.g. object 215) may be

measured. Such distance or distance range may be used to calculate the

estimated size of the object. In accordance with embodiments of the present

invention, once the distance of an object, such as object 215, has been calculated,

its size may be determined by simple trigonometric calculations.

Reference is now made to Figs. 3A and 3B, a schematic two dimensional

presentation of a top view and a side view of an optical system according to an

embodiment of the present invention. Referring to Fig. 3A, optical system generally

referenced as 310 may be included in, for example, device 40 of Fig. 1, but may be

included in other suitable devices, such as an endoscope, trocar, or other in-vivo

imaging device. Optical system 310 may include, for example, illumination

source(s) 342, imager 347, and one or more lenses 349 disposed behind a

viewing window such as dome 354, for viewing, for example, a target or object.

One, two, or more than two illumination sources may be used. An energy source

3 11, such as a laser diode for measuring the distance of an in-vivo object or target



from an in-vivo device may be positioned, for example, in proximity to the

illumination source(s) 342 the lenses 349 and/or imager 347.

According to some embodiments of the present invention, the energy

source 3 11 may be positioned at a selected angle more than 0 and smaller than

180 degrees, relative to the longitudinal axis (L) of the optical system 310.

Typically, the imager 347 and the lenses 349 face generally in the direction of axis

L . Thus, the direction of the laser beam, which may be the direction in which the

imager 347 is facing, may coincide with an axis (e.g., axis L) of the optical system

310. For example, the energy source 3 11 may be positioned in parallel to an axis

L, e.g., a longitudinal axis L , of the optical system 310, such that laser beam 3 11'

may be parallel to the direction of imaging. The direction of the laser beam 3 11'

may be for example the direction in which most of the illumination of the

illumination source(s) 342 is projected. Other arrangements are possible.

Fig. 3C illustrates an energy source 3 11 according to one embodiment of

the present invention. The energy source 3 11, may include a laser diode 310 such

as a Vertical Cavity Surface Emitting Laser (VCSEL) e.g. laser with a vertical cavity

that emit light from their surface in contrast with regular "edge emitters". According

to some embodiments the energy source may include a beam shaping unit e.g. a

micro optical element such as a lens 309 and a lens holder 308 for holding, for

example the lens 309.

Fig. 4 depicts a series of steps of a method in accordance with an

embodiment of the present invention. In step 400, an in-vivo device, for example

an in-vivo imaging device may be inserted into a body lumen, for example by

swallowing. In step 410 an energy source which may be part of an optical system

of the in-vivo device may emit a light beam, such as a collimated light beam, or a

laser beam. In step 420, an image is captured by the in-vivo imaging device. In

step 430, a request for size estimate or analysis of an in-vivo object or a target

may be made, for example, by a user's indicating on the image of the in-vivo object

on a monitor or by the data processor using computer image analysis techniques.

Such an explicit request need not be provided.

In step 440, a distance of the in-vivo object from the in-vivo imaging device

may be analyzed or calculated. In step 450, a size of the in-vivo object or other



result may be calculated for example based on the number of pixels the in-vivo

object captures in the image, the distance of the in-vivo object from an in-vivo

device, and the magnification of an optical system of the in-vivo device. In step

460, an estimated size, distance, of for example the in-vivo object, or other result

may be displayed or otherwise provided. Other steps or series of steps may be

used.

The user of an in-vivo imaging system employing an embodiment of the

present invention may, for example estimate the size of an object viewed on the

monitor or other image display device. This measurement estimate may be made

manually or automatically. For example, by measuring the dimensions of an object

viewed on the monitor, and as the magnification of the optical system of the in-

vivo device and the distance of the object from the in-vivo device are known

the user may estimate the size of the object according to simple trigonometric

calculations.

Alternately, this estimation may be performed automatically. A user may,

for example, choose two points on the display (e.g., using a mouse or other user

interface with the processing unit), possibly corresponding to the edges of an

object, and the data processor 14 unit may provide, for example the size of the

object. Other methods of inputting a user indication of an object and outputting a

size or size range may be used. Alternately, the data processor 14 or other unit

may choose an object or distance on an object, for example an object identified

using computer image analysis techniques. This may be particularly useful for

example where polyps of a certain size range (e.g., 0.5mm to 1.5mm) may be

diagnosed differently from a polyp of a larger size range (e.g., 1cm-3cm). Thus, in

this example, using an embodiment of the present invention, even a range of sizes

may provide useful for diagnosing one type of polyp or another.

While the invention has been described with respect to a limited number of

embodiments, it will be appreciated that many variations, modifications and other

applications of the invention may be made. Embodiments of the present invention

may include apparatuses for performing the calculations and operations herein.

Such apparatuses may be specially constructed for the desired purposes or may

comprise general purpose computers selectively activated or reconfigured by a



computer program stored in the computers. Such computer programs may be

stored in a computer readable storage medium, such as, but is not limited to, any

type of disk including floppy disks, optical disks, CD-ROMs, magnetic-optical disks,

read-only memories (ROMs), random access memories (RAMs), electrically

programmable read-only memories (EPROMs), electrically erasable and

programmable read only memories (EEPROMs), magnetic or optical cards, or any

other type of media suitable for storing electronic instructions.

The processes presented herein are not inherently related to any

particular computer or other apparatus. Various general purpose systems may be

used with programs in accordance with the teachings herein, or it may prove

convenient to construct a more specialized apparatus to perform the desired

method. The desired structure for a variety of these systems appears from the

description herein. In addition, embodiments of the present invention are not

described with reference to any particular programming language. It will be

appreciated that a variety of programming languages may be used to implement

the teachings of the invention as described herein.

Unless specifically stated otherwise, as apparent from the discussions

herein, it is appreciated that throughout the specification discussions utilizing terms

such as "estimating", "processing", "computing", "calculating", "determining", or the

like, typically refer to the action and/or processes of a computer or computing

system, or similar electronic computing device (e.g., a "computer on a chip" or

ASIC), that manipulate and/or transform data represented as physical, such as

electronic, quantities within the computing system's registers and/or memories into

other data similarly represented as physical quantities within the computing

system's memories, registers or other such information storage, transmission or

display devices.

It will be appreciated by persons skilled in the art that the present invention

is not limited to what has been particularly shown and described hereinabove.

Rather the scope of the present invention is defined only by the claims, which

follow:



CLAIMS

What is claimed is:

1. An in-vivo device comprising:

an energy source to emit a light beam in a body lumen to create a point of

light in the body lumen;

an imager to image the point of light and an object in the body lumen; and

a processor to receive an image of the body lumen, the image including the

point of light and the object, and to determine a size of the object.

2 . The device according to claim 1, wherein the energy source is a laser diode.

3. The device according to claim 2, wherein the laser diode is a Vertical Cavity

Surface Emitting Laser.

4. The device according to claim 1, wherein the imager is selected from the

group consisting of:

a CCD imager and a CMOS imager.

5. The device according to claim 1, comprising an illumination source.

6 . The device according to claim 1, comprising a transmitter.

7. The device according to claim 1, comprising an antenna.

8. The device according to claim 1, wherein the in-vivo device is an autonomous

swallowable capsule.

9. The device according to claim 1, wherein the object is a polyp.

10.An in-vivo imaging system comprising:

an in-vivo imaging device, the device comprising an imager, an illumination

source and an energy source to emit a light beam in a body lumen; and

a processor to receive an image of a point of light created by the light beam

and objects from the in-vivo device.

11. The system according to claim 10, wherein the processor is to estimate a

distance between the in-vivo imaging device and the objects.

12. The system according to claim 10, wherein the processor is to calculate an

estimated size of objects in the image.

13. The system according to claim 10, wherein the processor is to calculate the

distance of the point of light from a reference point in the image.



14. The system according to claim 10, wherein the processor is to calculate the

intensity of the point of light in the image.

15. The system according to claim 10, wherein the processor is to calculate

a number of pixels which capture the object in the image.

16. A method for estimating a size of an in-vivo object, using images acquired by

an in-vivo imaging device, the method comprising:

emitting a light beam from an imaging device from within the body lumen;

obtaining an image of the body lumen and of a point of light created by the

light beam on the body lumen wall; and

determining the distance between an in-vivo object and the in-vivo imaging

device.

17. The method according to claim 16, comprising measuring the distance of the

point of light from an image reference point.

18. The method according to claim 16, comprising measuring the intensity of the

point of light in the image.

19. The method according to claim 16, comprising calculating the number of

pixels the object captures in the image.

20. The method according to claim 16, comprising estimating the size of the

object according to on the number of pixels that capture the object in the

image, the distance of the object from an in-vivo device, and the

magnification of an optical system of the in-vivo device.

2 1.The method according to claim 16, comprising displaying the size of the

image.

22. The method according to claim 16, comprising displaying the distance

between the object and the in-vivo device.

23. The method according to claim 16, comprising emitting a light beam in the

direction of imaging.
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