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Description

FIELD OF THE INVENTION

[0001] The present invention relates to presentations
of data streams and to a system and method for present-
ing in-vivo data.

BACKGROUND OF THE INTENTION

[0002] Known in-vivo imaging devices include ingest-
ible capsules that may capture images from the inside of
the gastrointestinal (GI) tract. Captured images may be
transmitted to an external source to be examined, for
example, for pathology by a healthcare professional. In
some embodiments, in-vivo devices may include various
other sensors that may transmit data to an external
source for monitoring and diagnosis.
[0003] An in-vivo device may collect data from different
points along a body lumens, for example lumens of the
GI tract, and transmit them externally for analysis and
diagnosis, The GI tract is a very long and curvy path such
that it may be difficult to get a good indication of where
along this tract each transmitted datum was obtained.
[0004] Time bars are known to be used when reviewing
data, so as to indicate to the health professional how far
along the image stream he/she may have advanced.
However, since the in-vivo device may stall or advance
at different speeds through various sections of a body
lumen, for example, the GI tract, it may not be positively
determined in some cases where or at what distance
along the GI tract was a particular datum, for example
an image, captured. In addition, on the time bar there
may be no indication as to when the device may have
reached certain anatomical milestones, for example, the
duodenum, the cecum, or other anatomical locations in
the GI tract.
[0005] Localization methods have been applied, Some
localization methods may indicate the spatial position of
the device in space at any given time. Although this in-
formation together with the time log may give the health
professional a better indication of the rate at which the
device has advanced it may still be difficult to correlate
the spatial position of the device in space to the specific
anatomy of, for example, the GI tract.
[0006] An in-vivo device may collect data from more
than one sensor along the very long and curvy path re-
sulting in multiple data streams captured by the in-vivo
sensor. It may be time consuming and difficult to review
multiple long streams of data. In addition, it may be dif-
ficult for a health profession to get an overall view of the
contents of all the data obtained.
[0007] EP 1 618 832 A1, which is prior art under Art.
54(3) EPC, describes an image display unit for displaying
images acquired by a capsule endoscope. It is described
to display an average color bar along with the images.
The color bar is colored in time sequence with average
colors according to the organs for taken in images from

the start point of reception by the receiver to the end point
of the reception.
[0008] Lewis, B.: "The Utility of Capsule Endoscopy in
Obscure Gastrointestinal Bleeding", Techniques in Gas-
trointestinal Endoscopy, Vol. 5, No. 3 (July), 2003, pp
115-120, describes a method and system for reviewing
images from a capsule endoscope comprising:

- receiving a data stream from the capsule endoscope,
the data stream comprising in-vivo images;

- generating a summarised presentation of the data
stream, wherein the presentation includes at least a
spatially varying visual representation;

- using an image recognition algorithm for identifying
red pixels in the images in order to detect possible
areas of bleeding or the presence of vascular le-
sions;

- marking with a red line the position in the coloured
time bar of each of the thus detected images; and

- displaying the summarised presentation.

SUMMARY OF THE INVENTION

[0009] The invention is described in independent
claims 1 and 9. Advantageous embodiments are de-
scribed in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The subject matter regarded as the invention is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. The invention, how-
ever, both as to organization and method of operation,
together with objects, features and advantages thereof,
may best be understood by reference to the following
detailed description when read with the accompanied
drawings in which:

Figure 1 is a schematic illustration of an in-vivo im-
aging system in accordance with embodiments of
the present invention;

Figure 2 is a schematic illustration of a display of a
color bar together with other data captured in-vivo in
accordance with an embodiment of the present in-
vention;

Figure 3 is a schematic illustration of a color bar with
an identified anatomical site in accordance with an
embodiment of the current invention;

Figure 4A and 4B are schematic illustrations of ex-
emplary pH and blood detecting color bars respec-
tively in accordance with embodiments of the present
invention;

Figure 5 is a display with more than one color bar
that may be viewed substantially simultaneously ac-
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cording to an embodiment of the present invention;

Figure 6 is a flow chart describing a method for pres-
entation af in-vivo data according to an embodiment
of the present invention; and

Figure 7 is a flow chart describing a method for con-
structing a color bar from a stream of images in ac-
cordance with an embodiment of the present inven-
tion.

[0011] It will be appreciated that for simplicity and clar-
ity of illustration, elements shown in the figures have not
necessarily been drawn to scale. For example, the di-
mensions of some of the elements may be exaggerated
relative to other elements for clarity. Further, where con-
sidered appropriate, reference numerals may be repeat-
ed among the figures to indicate corresponding or anal-
ogous elements.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The following description is presented to enable
one of ordinary skill in the art to make and use the inven-
tion as provided in the context of a particular application
and its requirements. Various modifications to the de-
scribed embodiments will be apparent to those with skill
in the art, and the general principles defined herein may
be applied to other embodiments. Therefore, the present
invention is not intended to be limited to the particular
embodiments shown and described, but is to be accord-
ed the widest scope consistent with the principles and
novel features herein disclosed. In the following detailed
description, numerous specific details are set forth in or-
der to provide a thorough understanding of the present
invention. However, it will be understood by those skilled
in the art that the present invention may be practiced
without these specific details. In other instances, well-
known methods, procedures, and components have not
been described in detail so as not to obscure the present
invention.
[0013] Embodiments of the present invention offer a
device, system and method for generating a fixed graph-
ical presentation of a captured data stream, for example
image streams, other non-imaged data, or other data
such as color coded, possibly imaged data (e.g., pH data,
temperature data, etc.) that may have been collected in
vivo, for example along the GI tract. The summarized
graphical presentation may include, for example, a var-
ying visual representation, for example, a series of colors
that may be at least partially representative of a quantity
and/or data collected, e.g. a series of colors where each
color presented on the bar may representative of a value
of a parameter Other suitable representations may be
used, and other visual dimensions or qualities, such as
brightness, size, width, pattern, etc. may be used. In
some embodiments of the present invention, the sum-
marized graphical presentation may be a fixed display

along side a streaming display of the data stream
[0014] In one embodiment of the invention, the pres-
entation may map out a varying quantity (e.g a captured
data stream) and may, for example, give indication of the
relationship between the data stream captured and the
anatomical origin or position relative to a start of the cap-
tured data stream, for example, the approximate or exact
site, for example, in the GI tract from where various data
captured may have originated. In another embodiment
of the invention, the mapping may give, for example, an
indication of an event (e.g. a physiological event) cap-
tured, measured, or otherwise obtained. In yet another
embodiment of the invention, the mapping may give for
example an indication of change of one or more param-
eters measured over time, for example, a change occur-
ring due to pathology, a natural change in the local en-
vironment, or due to other relevant changes. The location
may be relative to other information, for example, ana-
tomical attributes along for example the GI tract The lo-
cation may in some embodiments be an absolute loca-
tion, such as a location based on time or based on posi-
tion of an in-vivo information capture device, based on
an image frame in a sequence of images, etc.
[0015] Reference is made to Fig. 1, which shows a
schematic diagram of an in-vivo sensing system accord-
ing to one embodiment of the present invention, Typically
the in-vivo sensing system, for example, an image sens-
ing system, may include an in-vivo sensing device 40,
for example an imaging device having an imager 46, for
capturing images, an illumination source 42, for illumi-
nating the body lumen, a power source 45 for powering
device 40, and a transmitter 41 with antenna 47, for trans-
mitting image and possibly other data to an external re-
ceiving device 12. In some embodiments of the present
invention, in-vivo device 40 may include one or more sen-
sors 30 other than and/or in addition to image sensor 46,
for example, temperature sensors, pH sensors, pressure
sensors, blood sensors, etc. In some embodiments of
the present invention, device 40 may be an autonomous
device, a capsule, or a swallowable capsule. In other
embodiments of the present invention, device 40 may
not be autonomous, for example, device 40 may be an
endoscope or other in-vivo imaging sensing device.
[0016] The in-vivo imaging device 40 may typically, ac-
cording to embodiments of the present invention, trans-
mit information (e.g., images or other data) to an external
data receiver and/or recorder 12 possibly close to or worn
on a subject. Typically, the data receiver 12 may include
an antenna or antenna array 15 and a data receiver stor-
age unit 16. The data receiver and/or recorder 12 may
of course take other suitable configurations and may not
include an antenna or antenna array. In some embodi-
ments of the present invention, the receiver may, for ex-
ample, include processing power and/or a LCD display
from displaying image data.
[0017] The data receiver and/or recorder 12 may, for
example, transfer the received data to a larger computing
device 14, such as a workstation or personal computer,
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where the data may be further analyzed, stored, and/or
displayed to a user. Typically, computing device 14 may
include processing unit 13, data processor storage unit
19 and monitor 18- Computing device 14 may typically
be a personal computer or workstation, which includes
standard components such as processing unit 13, a
memory, for example storage or memory 19, a disk drive,
a monitor 18, and input-output devices, although alter-
nate configurations are possible. Processing unit 13 typ-
ically, as part of its functionality, acts as a controller con-
trolling the display of data for example, image data or
other data. Monitor 18 is typically a conventional video
display, but may, in addition, be any other device capable
of providing image or other data. Instructions or software
for carrying out a method according to an embodiment
of the invention may be included as part of computing
device 14, for example stored in memory 19.
[0018] In other embodiments, each of the various com-
ponents need not be required; for example, the in-vivo
device 40 may transmit or otherwise transfer (e.g., by
wire) data directly to a viewing or computing device 14
[0019] In-vivo imaging systems suitable for use with
embodiments of the present invention may be similar to
various embodiments described in US Patent No.
5,604,531, assigned to the common assignee of the
present application and incorporated herein by refer-
ence, and/or Publication Number WO 01/65995, also as-
signed to the common assignee of the present applica-
tion and incorporated herein by reference. Other in-vivo
systems, having other configurations, may be used. Of
course, devices, systems, structures, functionalities and
methods as described herein may have other configura-
tions, sets of components, processes, etc.
[0020] Embodiments of the present invention include
a device, system, and method for generating a typically
concise and/or summarized graphical presentation of pa-
rameters sensed through or over time in a body lumen,
for example the GI tract or any other tract, through which
a sensing device may be present and/or traveling, View-
ing a data stream captured by an in-vivo device, e.g.,
viewing an image stream transmitted by an ingestible
imaging capsule may be a prolonged procedure, A sum-
marized presentation of the data captured that may, for
example, provide a visual representation and/or map of
the captured data and may help focus a health profes-
sional’s attention to an area of interest and/or may pro-
mote a health professional’s understanding of the origin
and contents of the data being viewed.
[0021] One or more streams of data obtained from said
sensing device may be processed to create one or more
summarized presentations that may, for example, be dis-
played in a graphical user interface, for example a graph-
ical user interface of analysis software
[0022] According to one embodiment, presentation of
a data stream (e.g., a stream or set of images, a sequence
of pH data, etc.) may be with a bar, for example, a color
bar that that may be displayed, for example, on a monitor
18 perhaps through a graphical user interface, or, for

example, in real time on an LCD display on a receiver 12
as a data stream is being captured. The presentation
may include a varying visual representation of a quantity
or a dimension representing, for example, a varying
quantity captured in a portion of (e.g., an image frame)
an in-vivo data stream. In one example the dimension
may be color. The presentation may typically be an ab-
stracted or summarized version of image or other data
being presented, for example, streamed on a different
portion of the display. The presentation may typically in-
clude multiple image items or data items such as bars,
stripes, pixels or other components, assembled in a con-
tinuing series, such as a bar including multiple strips,
each strip corresponding to an image frame. For exam-
ple, a portion of the presentation may represent a sum-
mary of the overall color scheme, brightness, pH level,
temperature, pressure, or other quantity on a displayed
frame or data item.
[0023] Reference is now made to Fig. 2 showing a dis-
play and/or a graphical user interface 200 for displaying
data captured in-vivo data. Display 200 may include a
summarized graphical presentation 220 of an in-vivo data
stream, for example, a color bar. Typically, the graphical
presentation 220 may be a fixed presentation displayed
alongside a streaming display of a data stream 210, for
example, an image stream in accordance with some em-
bodiments of the present invention. In other embodi-
ments of the present invention, graphical presentation
220 may be displayed separately. The graphical presen-
tation 220 may include a series of colors, a series of color-
ed areas, or a series of patterns, image items, images or
pixel groups (e.g., a series of stripes 222 or areas of color
arranged to form a larger bar or rectangular area), where
each, for example, color in the series 222 may be asso-
ciated with and/or correspond to an element or a group
of elements in the original data stream. For example,
each colored stripe 222 may correspond to an image or
a group of images from a data stream 210. Image units
other than stripes (e.g., pixels, blocks, etc.) may be used,
and the image units may vary in a dimension other than
color (e.g., pattern, size, width, brightness, animation,
etc). One image unit (e.g., a stripe 222) may represent
one or more units (e.g., image frames) in the original data
stream. Typically, the series of, for example, colors in the
bar may be arranged in the same sequence or order in
which the data stream, for example, the images or groups
of images may typically be displayed. In one embodiment
of the present invention, pointing at a stripe in a graphical
presentation 220 may advance the image stream to the
frames corresponding to that stripe.
[0024] The color bar may be generated by, for exam-
ple, assigning a color to each element (e.g., an image
frame) or subgroup of elements in the data stream and
then processing the series of colors, for example such
that it may emphasize variations within the displayed
properties. In one embodiment of the invention, it may
be processed, for example to emphasize cue points in
an accompanying video such that, for example, it may
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be used as an ancillary tool for indicating points of inter-
est. In one embodiment of the invention, a stream of data
210 may be displayed along side one or more bars and/or
graphical presentations (220 and 230) described herein.
The data stream 210 may be for example data represent-
ed in the graphical presentation 220 (e g. a captured in-
vivo image stream) or other data obtained and/or sam-
pled simultaneously or substantially simultaneously with
the data represented in the graphical presentation 220.
In one example, a marker or indicator 250 may progress
across or along the graphical presentation 220 as the
substantially corresponding datum in data stream 210
(e.g., video) may be concurrently displayed to indicate
the correspondence between the graphical presentation
220 and the data stream 210. In other embodiments of
the invention, the presentation may be of a shape other
than a bar, for example a circle, oval, square, etc. Ac-
cording to other embodiments, the presentation may be
in the form of an audio tract, graph, and other suitable
graphic presentations.
[0025] An indicator 250 such as a cursor may advance
along the time bar 230 and graphical presentation 220
as the image stream 210 is scrolled on the display 200.
In one example, control buttons 240 may be included in
the display that may allow the user to, for example, fast-
forward, rewind, stop play or reach the beginning or end
of, for example, an image stream 210. In other embodi-
ments of the present invention, a user may control the
display of a data stream 210, for example, by altering the
start position of the streaming display, e.g. skipping to
areas of interest, by moving the position of indicator 250,
for example with a mouse or other pointing device. In
other embodiments of the present invention, a user
and/or health professional may insert indications or mark-
ers such as thumbnails to mark location along the image
stream for easy access to those locations in the future.
For example, a health professional may mark these mile-
stones on the graphical presentation 220 (e.g., using a
pointing device such as a mouse, a keyboard, etc). Some
embodiments described in Published United States pat-
ent application US-2002-0171669-A1, entitled "System
and method for annotation on a moving image", pub-
lished on November 21, 2002, assigned to the assignee
of the present invention and incorporated by reference
herein in its entirety, include methods and devices to
mark or annotate portions of an image stream; such
methods may be used in conjunction with embodiments
of the present invention. Other suitable methods for
marking or annotating a stream of data may be used. A
user may then "click" on the thumbnails to advance to
the site of datum, for example the image frame, of interest
or alternatively click on the graphical presentation 220 to
advance or retract to the image frame, of interest and
then, for example, continue or begin streaming and/or
viewing the data stream from that desired point of inter-
est.
[0026] Thumbnails or other markers may be defined
based on an image of interest from the data stream 210,

based on a location identified on the graphical presenta-
tion 220 or based on a time recorded on time bar 230.
Other suitable methods of defining thumbnails or other
markers or notations may be used. For example, a com-
puter algorithm may be used to identify thumbnails that
may be of interest to, for example, the health profession-
al. Algorithm based thumbnails may also, for example,
be based on an image of interest from the data stream
210, based on a location identified on the graphical pres-
entation 220 or based on a time recorded on time bar
230, or other methods. In other embodiments, the graph-
ical presentation 220 may be in itself a series of color
thumbnails, so that a user may point or "click" on colors
in the color bar to restart the display of the data stream
from a different point in the stream.
[0027] Fig. 3 is a schematic illustration of a tissue color
bar according to an embodiment of the present invention.
Tissue graphical presentation 220 may have been ob-
tained through image processing of a stream of images
obtained, for example, from an imager 46 imaging the
tissue of the GI tract. Other lumens may be sensed, and
other modalities (e.g., temperature) may be sensed. The
tissue graphical presentation 220 represents, for exam-
ple, a compressed and perhaps smoothed version of the
image stream captured such that the top horizontal strip
of color on the bar may represent a first image, a first
representative image, or a first group of images captured
and the bottom horizontal strip of color may represent
the last image, the last representative image, or a final
set of images captured; in alternate embodiments only a
portion of the image stream and/or other data stream
may be represented.
[0028] In one embodiment of the present invention, the
color scheme of image frames taken of tissue over time
may change, for example as an in-vivo imaging device
40 travels along the GI tract. Changes in the color scheme
of the images may be used to identify, for example, pas-
sage through a specific anatomical site, for example, the
duodenal, cecum or other sites, and/or may indicate pa-
thology, for example bleeding or other pathology. When
presenting an image stream of a tissue in a summarized,
concise color bar, the changes in color streams may be
readily identified. For example, passage into the cecum
may be identified by a color that may be typical to the
large intestine, for example, a color that may indicate
content or a color typical of the tissue found in the large
intestine. Entrance into the duodenum may be identified
by another color that may be typical of the tissue in the
small intestine. Other anatomical sites may be identified
by observing color and/or changing color streams on a
color bar, for example, a tissue color bar. In other em-
bodiments a pathological condition, such as for example,
the presence of polyps, bleeding, etc., may be identified
by viewing, for example, a tissue graphical presentation
220. A specific area of interest, such as pathology indi-
cated by blood, may be directly identified through the
tissue. As such a health professional may first examine
the tissue graphical presentation 220 and only afterwards
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decide what block of images to review. In some embod-
iments of the present invention, an algorithm may be em-
ployed to identify anatomical sites, pathologies, or areas
of interest using data from such a color bar and bring
them to the attention of a health professional, by for ex-
ample marking the area of interest along the displayed
color bar. A health professional may use the thumbnails
or markings along a tissue color bar, for example, mark-
ings and/or markings of the first gastric image 320, the
first duodenum image 330 and the first cecum image 340
to locate where along the GI tract the data 210 (concur-
rently being displayed) may be originating from. Knowing
the area at which an image was captured may help a
health professional decide if an image viewed is repre-
sentative of a healthy or pathological tissue, and may
help a health professional to determine other conditions.
[0029] According to some embodiments, different
colors or other visual indications, shades, hues, sizes or
widths, etc. may be artificially added to a processed data
stream, for example, in order to accentuate changes
along the data stream. Other processing methods may
be used to enhance the information presented to the user.
In one embodiment of the invention smoothing may or
may not be performed on selected pixels based on de-
cision rules. For example in one embodiment of the in-
vention smoothing may not be performed on dark pixels
or on green pixels that may indicate content in the intes-
tines.
[0030] Reference is now made to Fig. 4A and 4B show-
ing an example, of graphical presentations in the form of
a bar other than tissue color bars. For example, Fig. 4A
shows a schematic example of a pH color bar 225 that
may map out pH measurements obtained, for example
over time or alternatively along a path of a body lumen.
Other measurements may be used, for example, tem-
perature, blood sensor, and pressure measurements
may be used. Data obtained from an in-vivo pH sensor
may be displayed with color, brightness, and/or patterns
to map out the pH over time and/or over a path, for ex-
ample a GI tract where different colors may represent,
for example, different pH levels. In other examples, dif-
ferent colors may represent different levels of changes
in pH levels. Other suitable presentations may be dis-
played. Changes in pH along a path may be due to pa-
thology, entrance into or out of anatomical locations, etc.
Observed changes in pH over time may, for example,
classify physiological occurrences over time, for example
a healing process, progression of a medical condition,
etc. Fig. 4B is a schematic illustration of blood detecting
color bar 226. In one example, color stripes 222 along
the bar may indicate a site where blood may have been
detected.
[0031] In one embodiment of the present invention,
color bar 226 may give indication of the presence of blood
over a period of time. International application published
as WO 02/26103 entitled "An immobilizable in vivo sens-
ing device" assigned to the assignee of the present in-
vention which is incorporated by reference herein in its

entirety includes, inter alia, descriptions of embodiments
of devices, such as capsules, that may be anchored at
post-surgical sites. Embodiments described in Interna-
tional application WO 02/26103 may be used in conjunc-
tion with the system and methods described herein to
capture and transmit data for an in-vivo site over time. A
presentation of the captured data, for example a color
bar may give indication of any changes occurring over
time from a current static situation or may show an over-
view of how a tissue healed or changed over time without
having to review the entire stream image by image
[0032] Reference is now made to Fig. 5 showing sche-
matically a graphical user interface for viewing a stream-
ing display of in-vivo data 210 along with multiple fixed
summarized graphical presentations 220, 225, and 226
of a data stream A single scrolling indicator 250 may be
used along with a time bar 230 to point to a position along
the fixed presentation of the data streams (220, 225, and
226) so as to indicate where along the bars the data 210
presently being displayed originated. The individual color
bars may include for example, a tissue graphical pres-
entation 220, a pH color bar 225, and a blood detector
color bar 226. Other number of graphical presentations,
other suitable types of bars summarizing other data, and
other suitable types of presentations may be used. Mul-
tiple graphical presentations may be helpful in diagnosis
of medical conditions as well as locating within a stream
of data, sites of interest. Multiple graphical presentation
may increase the parameters that are available to a
health professional when reviewing, for example, an im-
age stream and may give a better indication of the envi-
ronmental condition that may exist at a point of observa-
tion. For example, in one embodiment, pH, temperature
and tissue graphical presentations or other presentation
may be displayed, possibly, side by side. In an alternate
embodiment, two or more streams of information may be
displayed simultaneously and combined into a single
graphical presentation using for example a unifying al-
gorithm. For example, pH and temperature can be com-
bined into a single color bar where, for example, red holds
the temperature values and blue holds the pH values
(other suitable colors may be used). A physician may
choose which parameters he/she is interested in viewing
as a map or summary. Having more than one set of pa-
rameter available at one time may make it easier to find
more anatomical sites and to identify areas that may, for
example, contain pathologies. Numerous algorithms
based on case studies or other suitable data may be ap-
plied to suggest to the physician alert sites or other in-
formation obtained from one or more color bars or from
the combination of one or more color bars. Other suitable
indicating maps, information summaries, or color bars
may be used.
[0033] Non-limiting examples of different types of
graphical presentations (e.g., color bars, series of bright-
ness levels, etc.) may include:

• Tissue graphical presentation: brightness, pattern,
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or other visual representation of a tissue image
stream;

• Temperature graphical presentation: color, bright-
ness, pattern, or other visual representation of
sensed in-vivo temperature data over time and/or
along a body lumen;

• PH graphical presentation: color brightness, pattern,
or other visual representation of sensed in-vivo tem-
perature data over time and/or along a body lumen;

• Oxygen saturation graphical presentation: color,
brightness, pattern, or other visual representation of
sensed oxygen saturation over time and/or along a
body lumen;

• Pressure graphical presentation: color, brightness,
pattern, or other visual representation of sensed in-
vivo pressure over time and/or along a body lumen;

• Blood detection graphical presentation: color, bright-
ness, pattern, or other visual representation of
sensed presence of bleeding over time and/or along
a body lumen;

• Biosensor graphical presentation: color, brightness,
pattern, or other visual representation of results ob-
tained from one or more in-vivo biosensors;

• Speed graphical presentation: color, brightness, pat-
tern, or other visual representation of the speed of a
moving in-vivo device;

• Spatial position graphical presentation: color, bright-
ness, pattern, or other visual representation of the
spatial position and/or orientation of an in-vivo device
over time;

• Ultrasound graphical presentation: color, bright-
ness, pattern, or other visual representation of data
sensed from an in-vivo ultrasound probe; and

• Motility graphical presentation: color, brightness,
pattern, or other visual representation of the sensed
motility of a traveling in-vivo device.

[0034] International application published as
WO02102223, entitled "MOTILITY ANALYSIS WITHIN
A GASTROINTESTINAL TRACT" assigned to the as-
signee of the present invention and incorporated by ref-
erence herein in its entirety includes, inter alia, a device,
system, and methods for determining in-vivo motility that
may be used in conjunction with the device, system, and
method described herein. Other suitable representations
other than bars and other suitable types of data may be
implemented using the device, system, and method de-
scribed herein.
[0035] Reference is now made to Fig. 6 showing a flow
chart of a method for presentation of an in-vivo data
stream according to an embodiment of the present in-
vention. In block 610 a fixed presentation of a data stream
may be displayed, e.g. a color bar, a series of strips of
varying width or brightness, etc., summarizing, for exam-
ple, an image stream, a pH data stream, temperature
data stream etc. A user may annotate portions of the
fixed presentation (block 680) for example identified an-
atomical sites and/or physiological events. More than one

fixed presentation may be displayed. In block 620 a time
bar indicating the time that data from a displayed data
stream may have been sampled and/or captured may be
displayed. A time bar need not be used. The data stream
to be displayed may be initiated (block 630) so as, for
example, to begin the streaming display. In block 640,
streaming of the data stream may begin. The displayed
data stream may be other than the data stream repre-
sented in the fixed presentation For example, an in-vivo
device may capture images as well as sample, for exam-
ple, temperature values, as it progresses through the
body lumen. In one example, a fixed presentation of tem-
perature values may be displayed along side a streaming
display of image frames captured substantially simulta-
neously. In other examples, the fixed presentation as well
as the streaming display may be of the captured image
frame. In block 650 as the data stream progress, a cursor
or other indicator may point to a position on the fixed
presentation (as well as the time bar) that may corre-
spond to the data (e.g., an image frame, a pH value)
displayed in the displayed data stream. In block 660, a
command may be received to stream the display from a
different point in the data stream. In one example, the
user may drag the cursor along the fixed presentation to
indicate the point at which the streaming should begin.
In other examples, the user may annotate portions in the
fixed presentation (block 680) and at some point click on
the annotations to begin streaming the data stream at
the corresponding point in the displayed streamed data
stream. Other suitable methods of receiving user inputs
may be implemented and other suitable methods of an-
notations other than user input annotations may be im-
plemented, for example as may have been described
herein. In block 670 the start position of the streaming
display may be defined by a user input and with that in-
formation a command to begin streaming from the de-
fined point may be implemented. Other operations or se-
ries of operations may be used.
[0036] Various suitable methods may be use to ab-
stract data from the source data stream (e.g. an image
stream, a series of temperature data) to the fixed repre-
sentation. Reference is now made to Fig. 7 describing a
method of generating a fixed summary of a data repre-
sentation, for example a tissue color bar, according to an
embodiment of the present invention. In an exemplary
embodiment, in block 510 a set (wherein set may include
one item) or series of data items, for example frames
from an image stream may be extracted. For example
every 10th frame from the image stream may be extracted
and/or chosen to represent the image stream in a fixed
presentation. In other embodiments, all the data items or
frames may be included, or every 5th, 20th, or any other
suitable number of frames may be used. In yet other em-
bodiment of the present invention, an image representing
an average of every two or more frames may be used.
In one example, a criterion may be defined by which to
define one frame out of a block of frames (e.g. two or
more frames) to be representative of that block. In block
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520 a vector of average color or other values (e.g., bright-
ness values) may be calculated. In one embodiment of
the present invention, the average color is calculated in
a defined area in each frame, for example, a defined area
that is smaller than the area of the image frame. For ex-
ample, an average red, blue, and green value in a defined
area of each frame in the series of frames chosen may
be calculated to form 3 color vectors. In one example,
the defined area may be a centered circle, for example
with a radius of 102 pixels taken from an image frame
containing, for example 256 x 256 pixels. In other exam-
ples, only one or two colors may be used to generate a
color bar. In block 530 a filter may be applied, for example
a median filter, on the vector of average color values, for
example, the three color vectors: red, green, and blue.
An exemplary filter may for example have a length de-
fined by the following equation: 

 where N is the original pixel size and Np is the desired
pixel size of the resultant tissue color bar presentation.
Other equations or formulae may be used
[0037] In block 540 the pixel size of the resultant tissue
color bar presentation may be set by decimating the vec-
tor of colors to a desired size, for example, decimating
each color vector to the desired size by interpolation.
[0038] Other methods of generating a tissue color bar
or other data summary may be implemented. In one em-
bodiment, a series of data items, such as for example
one or more individual images, may be converted to a
data point, such as a color area or a color strip within a
larger display area, such as a color bar. An average
brightness value for each image or set of images may be
found, and a bar or assemblage of strips of widths, pat-
terns, colors or brightnesses corresponding to the aver-
aged values may be generated. The values such as pH,
pressure or temperature corresponding to each of an im-
age or set of images (e.g., in a device collecting both
image and other data) may be found, and a bar or as-
semblage of strips or other image units of widths, colors
or brightnesses corresponding to the averaged values
may be generated. One or more images may be convert-
ed or processed to a corresponding stripe of color. Var-
ious data items may be combined together to individual
data points using, for example, averaging, smoothing,
etc. In one embodiment the luminance of the images can
be normalized and only normalized chromatic informa-
tion of the data for example the tissue’s color, can be
shown, eliminating, for example, the contribution of the
light source. Other color bars or other presentations of
data obtained in-vivo other than imaged data may be
generated.
[0039] Color bars and other representations of data
may aid in reducing the viewing time necessary to review
an image stream. A health professional may, in one em-

bodiment of the present invention, use a pointer, for ex-
ample, a mouse to point at an area along the color bar
that may be of interest. The graphical user interface may
in turn skip to the corresponding location on the data
stream, so that a health professional may focus into the
area of interest without having to review an entire image
stream A health professional may for example, change
the rate at which to view different portions defined by a
tissue color bar. A specific area of interest, such as pa-
thology indicated by blood, may be directly identified
through the tissue. As such a health professional may
first examine the tissue color bar and only afterwards
decide what block of images is he interested in reviewing.
When screening patients it may be possible only to review
one or more data presentations, such as a tissue color
bar. In other examples, a summarized graphical presen-
tation of a data stream may be generated in real time in
for example a recorder 12, and displayed in real time on
a display included in recorder 12.
[0040] In other embodiments of the present invention,
a graphical presentation, for example, color bar may be
used for other purposes besides presentation of in-vivo
data. For example, a color bar may be used as a sum-
marizing presentation of any stream of frames, for exam-
ple a video. A summarized graphical presentation, for
example a color bar as described herein, of a video may
help a viewer to locate different scenes in a video and
possibly fast forward, rewind or skip to that scene. For
example, a scene in a movie that might have been filmed
outdoors may for example have a different color scheme
than a later or earlier scene that may have been filmed
indoors. The color bar may be analogous to a color table
of contents.
[0041] The foregoing description of the embodiments
of the invention has been presented for the purposes of
illustration and description. It is not intended to be ex-
haustive or to limit the invention to the precise form dis-
closed. It should be appreciated by persons skilled in the
art that the appended claims determine the scope of the
invention.

Claims

1. A method for presentation of a data stream (210),
said method comprising:

receiving a data stream from an in-vivo imaging
device, the data stream comprising in-vivo im-
ages;
generating a summarized presentation (220) of
the data stream (210), wherein said presenta-
tion (220) includes at least a spatially varying
visual representation, said visual representation
varying in color in accordance with color varying
along the data stream (210), said visual repre-
sentation comprising a series of pixel groups of
color, each pixel group summarizing color data
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of one or more image frames from the data
stream (210), such that changes in color may
be used to identify passage through a specific
anatomical site, wherein for each image frame,
the summarized color data is an average color
value calculated from a defined area that is
smaller than the area of the frame; and
displaying the summarized presentation.

2. The method according to claim 1, further comprising:

- displaying the summarized presentation (220)
alongside a streaming display of the data stream
(210).

3. The method according to claim 1 or 2 comprising
displaying a marker (250) in a position along the sum-
marized presentation, said position corresponding
to a datum from the data stream (210), said datum
concurrently being displayed.

4. The method according one of claims 1 to 3 wherein
the data stream is transmitted from an ingestible in-
vivo device.

5. The method according to one of claims 1 to 4 wherein
the summarized presentation is a color bar.

6. The method according to claim 2 or a claim depend-
ent on claim 2, comprising:

providing a graphical user interface accepting a
user indication to alter the start position of the
streaming of the data stream displayed along-
side the summarized presentation (220).

7. The method according to one of claims 1 to 6 com-
prising accepting a user annotation of a portion of
the summarized presentation.

8. The method of one of claims 1 to 7 comprising dis-
playing an image from the data stream and a time
bar, the time bar displaying the point in time of the
image in the data stream.

9. A system for presentation of a data stream (210)
received from an in-vivo imaging device, the data
stream comprising in-vivo images, said system com-
prising:

a controller to generate a summarized graphical
presentation (220) of the data stream (210)
wherein said presentation (220) includes at least
a spatially varying visual representation, said
visual representation varying in color in accord-
ance with color varying along the data stream
(210), said visual representation comprising a
series of pixel groups of color, each pixel group

summarizing color data of one or more image
frames from the data stream (210), such that
changes in color may be used to identify pas-
sage through a specific anatomical site, wherein
for each image frame, the summarized color da-
ta is an average color value calculated from a
defined area that is smaller than the area of the
frame; and
a display unit to display the summarized graph-
ical presentation (220) of the data stream (210).

10. The system according to claim 9 wherein the display
unit is to display the summarized graphical presen-
tation (220) of the data stream (210) alongside a
streaming display of the data stream (210).

11. The system according to claim 10 wherein the dis-
play unit is to display a marker (250) in a position
along the summarized presentation (220), said
marker (250) corresponding to a datum from the data
stream (210) concurrently being displayed.

12. The system according to one of claims 9 to 11 com-
prising a graphical user interface.

13. The system according to claim 12 wherein the graph-
ical user interface is arranged to accept one or both of

- a user indication to alter the start position of
the streaming of the data stream, and
- a user indication to annotate a portion of the
summarized presentation (220).

Patentansprüche

1. Verfahren zur Darstellung eines Datenstroms (210),
wobei das Verfahren umfasst:

Empfangen eines Datenstroms von einer in vi-
vo-Bildgebungsvorrichtung, wobei der Daten-
strom in vivo-Bilder umfasst;
Generieren einer zusammengefassten Darstel-
lung (220) des Datenstroms (210), wobei die
Darstellung (220) mindestens eine räumlich va-
riierende visuelle Darstellung einschließt, wobei
die visuelle Darstellung in der Farbe gemäß der
Farbe variiert, die entlang des Datenstroms
(210) variiert, wobei die visuelle Darstellung ei-
ne Reihe von Pixelgruppen der Farbe umfasst,
wobei jede Pixelgruppe Farbdaten von einem
oder mehreren Bild-Frames aus dem Daten-
strom (210) zusammenfasst, so dass Änderun-
gen der Farbe verwendet werden können, um
den Durchgang durch einen speziellen anato-
mischen Situs zu identifizieren, wobei die zu-
sammengefassten Farbdaten für jeden Bild-
Frame ein durchschnittlicher Farbwert sind, der
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aus einer definierten Fläche berechnet wird, die
kleiner als die Fläche des Frames ist; und
Anzeigen der zusammengefassten Darstellung.

2. Verfahren nach Anspruch 1, ferner umfassend:

- Anzeigen der zusammengefassten Darstel-
lung (220) neben einer Streaming-Anzeige des
Datenstroms (210).

3. Verfahren nach Anspruch 1 oder 2, umfassend An-
zeigen eines Markers (250) in einer Position entlang
der zusammengefassten Darstellung, wobei die Po-
sition einem Datum des Datenstroms (210) ent-
spricht, wobei das Datum gleichzeitig angezeigt
wird.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
der Datenstrom aus einer einnehmbaren (schluck-
baren) in vivo-Vorrichtung übertragen wird.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
die zusammengefasste Darstellung eine Farbleiste
ist.

6. Verfahren nach Anspruch 2 oder einem von An-
spruch 2 abhängigen Anspruch, umfassend:

Bereitstellen einer grafischen Benutzeroberflä-
che, die eine Benutzerangabe annimmt, um die
Startposition des Streamings des Datenstroms
zu verändern, der neben der zusammengefass-
ten Darstellung (220) angezeigt wird.

7. Verfahren nach einem der Ansprüche 1 bis 6, um-
fassend Annehmen einer Annotation eines Benut-
zers zu einem Abschnitt der zusammengefassten
Darstellung.

8. Verfahren nach einem der Ansprüche 1 bis 7, um-
fassend Anzeigen eines Bildes aus dem Datenstrom
und einer Zeitleiste, wobei die Zeitleiste den Zeit-
punkt des Bildes in dem Datenstrom anzeigt.

9. System zur Darstellung eines Datenstroms (210),
der von einer in vivo-Bildgebungsvorrichtung emp-
fangen wird, wobei der Datenstrom in vivo-Bilder um-
fasst, wobei das System umfasst:

einen Controller zum Generieren einer zusam-
mengefassten grafischen Darstellung (220) des
Datenstroms (210), wobei die Darstellung (220)
mindestens eine räumlich variierende visuelle
Darstellung einschließt, wobei die visuelle Dar-
stellung in der Farbe gemäß der Farbe variiert,
die entlang des Datenstroms (210) variiert, wo-
bei die visuelle Darstellung eine Reihe von Pi-
xelgruppen der Farbe umfasst, wobei jede Pi-

xelgruppe Farbdaten von einem oder mehreren
Bild-Frames aus dem Datenstrom (210) zusam-
menfasst, so dass Änderungen der Farbe ver-
wendet werden können, um den Durchgang
durch einen speziellen anatomischen Situs zu
identifizieren, wobei die zusammengefassten
Farbdaten für jeden Bild-Frame ein durch-
schnittlicher Farbwert sind, der aus einer defi-
nierten Fläche berechnet wird, die kleiner als die
Fläche des Frames ist; und
eine Anzeigeeinheit, um die zusammengefass-
te grafische Darstellung (220) des Datenstroms
(210) anzuzeigen.

10. System nach Anspruch 9, wobei die Anzeigeeinheit
zum Anzeigen der zusammengefassten grafischen
Darstellung (220) des Datenstroms (210) neben ei-
ner Streaming-Anzeige des Datenstroms (210)
dient.

11. System nach Anspruch 10, wobei die Anzeigeeinheit
zum Anzeigen eines Markers (250) in einer Position
entlang der zusammengefassten Darstellung (220)
dient, wobei der Marker (250) einem Datum des
gleichzeitig angezeigten Datenstroms (210) ent-
spricht.

12. System nach einem der Ansprüche 9 bis 11, umfas-
send eine grafische Benutzeroberfläche.

13. System nach Anspruch 12, wobei die grafische Be-
nutzeroberfläche vorgesehen ist, um eine oder beide
der Folgenden anzunehmen:

- eine Benutzerangabe zur Veränderung der
Startposition des Streamings des Datenstroms,
und
- eine Benutzerangabe zur Annotation eines Ab-
schnitts der zusammengefassten Darstellung
(220).

Revendications

1. Procédé de présentation d’un flux de données (210),
ledit procédé consistant à :

recevoir un flux de données provenant d’un sys-
tème d’imagerie in vivo, le flux de données com-
prenant des images in vivo ;
générer une présentation synthétisée (220) du
flux de données (210),
dans lequel ladite présentation (220) comporte
au moins une représentation visuelle changeant
spatialement, ladite représentation visuelle
changeant de couleur en fonction du change-
ment de couleur le long du flux de données
(210), ladite représentation visuelle comprenant
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une série de groupes de pixels de couleur, cha-
que groupe de pixels synthétisant des données
de couleur d’un ou plusieurs cadres d’images
provenant du flux de données (210), de telle sor-
te que des changements de couleur peuvent
être utilisés pour identifier un passage à travers
un site anatomique spécifique, dans lequel pour
chaque cadre d’image, les données de couleur
synthétisées représentent une valeur de couleur
moyenne calculée à partir d’une zone définie qui
est plus petite que la zone du cadre ; et
afficher la présentation synthétisée.

2. Procédé selon la revendication 1 , consistant en
outre à :

afficher la présentation synthétisée (220) à côté
d’un affichage en continu du flux de données
(210).

3. Procédé selon la revendication 1 ou 2, consistant à
afficher un marqueur (250) dans une position le long
de la présentation synthétisée, ladite position cor-
respondant à une donnée provenant du flux de don-
nées (210), ladite donnée étant affichée en parallèle.

4. Procédé selon une des revendications 1 à 3, dans
lequel le flux de données est transmis à partir d’un
système in vivo ingérable.

5. Procédé selon une des revendications 1 à 4, dans
lequel la présentation synthétisée est une barre en
couleur.

6. Procédé selon la revendication 2 ou une revendica-
tion dépendante de la revendication 2, consistant à :

fournir une interface utilisateur graphique ac-
ceptant une indication utilisateur pour modifier
la position de départ de la lecture en continu du
flux de données affiché à côté de la présentation
synthétisée (220).

7. Procédé selon une des revendications 1 à 6, con-
sistant à :

accepter une annotation utilisateur d’une partie
de la présentation synthétisée.

8. Procédé selon une des revendications 1 à 7, con-
sistant à
afficher une image provenant du flux de données et
une barre de temps, la barre de temps affichant le
point temps de l’image dans le flux de données.

9. Dispositif de présentation d’un flux de données (210)
reçu d’un système d’imagerie in vivo, le flux de don-
nées comprenant des images in vivo, ledit dispositif

comprenant :

un contrôleur pour générer une présentation
graphique synthétisée (220) du flux de données
(210) dans laquelle ladite présentation (220)
comporte au moins une représentation visuelle
changeant spatialement, ladite représentation
visuelle changeant de couleur en fonction du
changement de couleur le long du flux de don-
nées (210), ladite représentation visuelle com-
prenant une série de groupes de pixels de cou-
leur, chaque groupe de pixels synthétisant des
données de couleur d’un ou plusieurs cadres
d’images provenant du flux de données (210),
de telle sorte que des changements de couleur
peuvent être utilisés pour identifier un passage
à travers un site anatomique spécifique, dans
lequel pour chaque cadre d’image, les données
de couleur synthétisées représentent une valeur
de couleur moyenne calculée à partir d’une zone
définie qui est plus petite que la zone du cadre ;
et
une unité d’affichage pour afficher la présenta-
tion graphique synthétisée (220) du flux de don-
nées (210).

10. Dispositif selon la revendication 9, dans lequel l’unité
d’affichage sert à afficher la présentation graphique
synthétisée (220) du flux de données (210) à côté
d’un affichage en continu du flux de données (210).

11. Dispositif selon la revendication 10, dans lequel l’uni-
té d’affichage sert à afficher un marqueur (250) dans
une position le long de la présentation synthétisée
(220), ledit marqueur (250) correspondant à une
donnée provenant du flux de données (210) qui est
affichée en parallèle.

12. Dispositif selon une des revendications 9 à 11, com-
prenant une interface utilisateur graphique.

13. Dispositif selon la revendication 12, dans lequel l’in-
terface utilisateur graphique est agencée pour ac-
cepter une indication utilisateur ou les deux parmi
une indication utilisateur pour modifier la position de
départ de la lecture en continu du flux de données,
et une indication utilisateur pour annoter une partie
de la présentation synthétisée (220).
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