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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a device, sys-
tem and method of imaging or in-vivo sensing, specifi-
callytoadevice, system and method using a sensor array
receiving and/or recording data captured in-vivo.

BACKGROUND OF THE INVENTION

[0002] Devices and methods for performing in-vivo im-
aging of passages or cavities within a body, and for gath-
ering information other than or in addition to image infor-
mation (e.g., temperature information, pressure informa-
tion), are known in the art. Such devices may include,
inter alia, various endoscopic imaging systems and de-
vices for performing imaging in various internal body cav-
ities.

[0003] An in-vivo imaging device may include, for ex-
ample, an imaging system for obtaining images from in-
side a body cavity or lumen, such as the Gl tract. The
imaging system may include, for example, an imager as-
sociated with an optical system, and optionally an illumi-
nation unit, a transmitter and/or an antenna. Other types
of in-vivo devices exist, such as endoscopes which may
not require a wireless transmitter, and devices perform-
ing functions other than imaging.

[0004] Some in-vivoimaging systems use multiple ca-
bles, sensors and/or antennas to receive and/or record
signals and/or data transmitted by an imaging device as
disclosed, for instance, in EP 0 667 115 A1, forming the
closest prior art document. For example, some in-vivo
imaging systems require firm attaching of multiple sen-
sors to a user’s skin and/or body; such firm attaching may
require gluing or bonding of sensors to a user’s skin
and/or body. In some imaging systems, multiple cables,
sensors and/or antennas are used such that it may result
in inefficient operation and/or inconvenient usage.
[0005] Therefore there is a need for a system and a
method which will improve the noise figure, and will de-
crease the amount of cables between antenna array and
the recorder.

[0006] The invention is defined in the claims.

[0007] Various embodiments of the invention provide,
for example, an imaging system using a sensor array,
which may be used, for example, in conjunction with an
in-vivo imaging device or other sensing device.

[0008] Embodiments of the invention provide, for ex-
ample, an in-vivo imaging system able to receive and/or
record signals, data and/or transmissions, using a sensor
array and/or an antenna array.

[0009] Embodiments of the invention provide, for ex-
ample, an in-vivo imaging system able to receive and/or
record signals, data and/or transmissions, using a sensor
array and/or an antenna array incorporated withina wear-
able garment and/or article of clothing, for example, a
wearable vest or shirt.
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[0010] Embodiments of the invention provide, for ex-
ample, an in-vivo imaging system able to receive and/or
record signals, data and/or transmissions, using a sen-
sor, sensors, an antenna and/or antennas, which may
be attached to a user’s skin and/or body by adhesion,
either directly and/or indirectly, for example, using an ad-
hesive sleeve.

[0011] Embodiments of the invention provide, for ex-
ample, an in-vivo imaging system able to receive and/or
record signals, data and/or transmissions, using a sensor
array and/or an antenna array and/or an amplifier and/or
a pre-amplifier.

[0012] Embodiments of the invention provide, for ex-
ample, an in-vivo imaging system able to receive and/or
record signals, data and/or transmissions, using a sensor
array and/or an antenna array and/or a selection switch
to select one or more from a plurality of antennas and/or
Sensors.

[0013] Embodiments of the invention provide, for ex-
ample, an in-vivo imaging system able to receive and/or
record signals, data and/or transmissions, using a sensor
array and/or an antenna array and/or a single cable
and/or a reduced number of cables and/or a reduced
number of connectors to connect the array to a recorder.
[0014] A sensor array and/or an antenna array in ac-
cordance with embodiments of the invention may be used
in applications other than an in-vivo imaging system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] 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:

FIG. 1is aschematicillustration of an in-vivo imaging
system in accordance with an embodiment of the
invention;

FIG. 2 is a schematic illustration ion of a body fitted
with a set of antennas according to an embodiment
of the present invention;

FIG. 3A is a schematic illustration of a device for
receiving;

FIG. 3B is a schematic illustration of a device in ac-
cordance with an embodiment of the present inven-
tion;

FIG. 3C is a schematic illustration of a device in ac-
cordance with another embodiment of the present
invention;
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FIG. 4 is a schematic illustration of a wearable article
incorporating a device in accordance with an em-
bodiment of the invention; and

FIG. 5is aflow chart diagram of a method of receiving
and/or recording transmissions in accordance with
an embodiment of the invention.

[0016] 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

[0017] In the following description, various aspects of
the invention will be described. For purposes of expla-
nation, specific configurations and details are set forth in
order to provide a thorough understanding of the inven-
tion. However, it will also be apparent to one skilled in
the art that the invention may be practiced without the
specific details presented herein. Furthermore, well-
known features may be omitted or simplified in order so
as not to obscure the invention.

[0018] It is noted that some embodiments of the
present invention are directed to a system for use with a
typically swallowable in-vivo device. Other embodiments
need not be for use with a device that is swallowable.
Devices used with embodiments of the presentinvention
may be similar to embodiments described in International
Application WO 01/65995 and/or in U.S. Patent No.
5,604,531, each of which are assigned to the common
assignee of the present invention. Furthermore, a receiv-
ing and/or display system suitable for use with embodi-
ments of the present invention may also be similar to
embodiments described in WO 01/65995 and/or in U.S.
Patent Number 5,604,531. Of course, devices and sys-
tems as described herein may have other configurations
and other sets of components.

[0019] Alternate embodiments of the device, system
and method according to various embodiments of the
invention may be used with other devices, including non-
imaging and/or non-in-vivo devices.

[0020] Insome embodiments, a receiving system may
be placed on a patient that may, for example, produce
stronger signals, be easier to use, and/or provide other
benefits. For example, the receiving system may collect
signals at a point that is electrically or physically close to
a set of antennas, enabling, for example, amplification
or processing. Such amplification or processing may be
done in a unit that is closer, electrically, to the antenna
or antennas than other units, such as a recorder unit. For
example, a set (where set may include one) of antennas
may send signals to a recording or other unit, and an
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amplification or other signal processing unit, which may
be separate from both the antennas and recording unit
may be placed in an intermediate location. The receiving
system may also enable the consolidation of cables or
signals, so that if multiple antennas are used, for at least
a portion of the signal path may involve only one cable.
Of course, other configurations and benefits are possible.
[0021] Reference is made to FIG. 1, which shows a
schematic diagram of an embodiment of an in-vivo im-
aging system. In one embodiment, the system may in-
clude a device 40 having an imager 46, an illumination
source 42, and a transmitter 41. In some embodiments,
device 40 may be implemented as a swallowable cap-
sule, but other sorts of devices or suitable implementa-
tions may be used. Outside a patient’'s body may be a
device 12, a storage unit 19, a data processor 14, and
animage monitor 18. Other systems and methods of stor-
ing and/or displaying collected image data may be used.
It is noted that in some embodiments, device 12, data
processor 14 and/or other components of device 40
and/or of the system of FIG. 1 may be similar to that
described in the above-mentioned International Applica-
tion WO 01/65995 and/or U.S. Patent No. 5,604,531, with
suitable modifications; in alternate embodiments, these
components may have similar or different structure, func-
tionalities and operation.

[0022] Device 40 typically is or includes an autono-
mous swallowable capsule, but may have other shapes,
and need not be swallowable or autonomous. In one em-
bodiment, device 40 includes an in-vivo camera, e.g.,
imager 46, which may capture and transmit images of
the Gl tract while the capsule passes through the Gl lu-
men. Other lumens may be imaged. It is noted that in
some embodiments, instead of imager 46 and/or in ad-
dition to it, other types of sensors may be used and/or
may capture data, for example, a temperature sensor, a
pH sensor, a pressure sensor, etc.

[0023] Inoneembodiment,imager46indevice 40 may
be connected to transmitter 41 also located in device 40.
Transmitter 41 may transmit images to image device 12,
which may send and/or transmit and/or upload and/or
download the data to data processor 14 and/or to storage
unit 19. Transmitter 41 may also include control capabil-
ity, although control capability may be included in a sep-
arate component. Transmitter 41 may include any suit-
able transmitter able to transmitimages and/or other data
(e.g., control data) to a receiving device. For example,
transmitter 41 may include an ultra low power Radio Fre-
quency (RF) transmitter with high bandwidth input, pos-
sibly provided in Chip Scale Package (CSP). Transmitter
41 may transmit via antenna 48.

[0024] In some embodiments, transmitter 41 may in-
clude, for example, a transmitter-receiver or a transceiv-
er, to allow transmitter 41 to receive a transmission. Ad-
ditionally or alternatively, a separate or integrated receiv-
er (not shown) or transceiver (not shown) may be used
within device 40, instead of transmitter 41 or in addition
to it, to allow device 40 to receive a transmission. In one
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embodiment, device 40 and/or transmitter 41 may, for
example, receive a transmission and/or data and/or sig-
nal which may include commands to device 40. Such
commands may include, for example, a command to turn
on or turn off device 40 or any of its components, a com-
mand instructing device 40 to release a material, e.g., a
drug, to its environment, a command instructing device
40 to collect and/or accumulate a material from its envi-
ronment, a command to perform or to avoid performing
an operation which device 40 and/or any of its compo-
nents are able to perform, or any other suitable com-
mand. In some embodiments, the commands may be
transmitted to device 40, for example, using a pre-defined
channel and/or control channel. In one embodiment, the
control channel may be separate from the data channel
used to send data from transmitter 41 to receiver 12. In
some embodiments, the commands may be sent to de-
vice 40 and/or to transmitter 41 using receiver 12, for
example, implemented using a transmitter-receiver
and/or transceiver, or using a separate and/or integrated
transmitter (not shown) or transceiver (not shown) in the
imaging system of FIG. 1.

[0025] Power source 45 may include one or more bat-
teries. For example, power source 45 may include silver
oxide batteries, lithium batteries, other suitable electro-
chemical cells having a high energy density, or the like.
Other power sources may be used. For example, instead
of internal power source 45 orin addition to it, an external
power source may be used to transmit power to device
40.

[0026] Data processor 14 may analyze data received,
such as image data, and may be in communication with
storage unit 19, transferring data, such as frame data, to
and from storage unit 19. Data processor 14 may also
provide the analyzed data to image monitor 18 and/or
position monitor 16, where a user may view the data. In
one embodiment, for example, image monitor 18 may
present an image of the Gl lumen, and position monitor
16 may present the position in the Gl tract at which the
image was taken. In one embodiment, data processor
14 may be configured for real time processing and/or for
post processing to be performed and/or viewed at a later
time. Other monitoring and receiving systems may be
used in accordance with embodiments of the invention.
[0027] In some embodiments, in addition to revealing
pathological conditions of the Gl tract, the system may
provide information about the location of these patholo-
gies. Suitable tracking devices and methods are de-
scribed in embodiments of the above-mentioned U.S.
Patent No. 5,604,531 and/or U.S. Patent Application
Publication No. US-2002-0173718-A1, filed May 20,
2002, titled "Array System and Method for Locating an
In-Vivo Signal Source", assigned to the assignee of the
present invention.

[0028] Itis noted thatin embodiments of the invention,
other location and/or orientation detection methods may
be used. In one embodiment, the orientation information
may include three Euler angles or quaternion parame-
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ters; other orientation information may be used. In one
embodiment, location and/or orientation information may
be determined by, for example, including two or more
transmitting antennas in device 40, each with a different
wavelength, and/or by detecting the location and/or ori-
entation using a magnetic method. In some embodi-
ments, methods such as those using ultrasound trans-
ceivers or monitors that include, for example, three mag-
netic coils that receive and transmit positional signals
relative to an external constant magnetic field may be
used. For example, device 40 may include an optional
tracking and/or movement sensor 43.

[0029] In one embodiment, localization mechanism
may be used; for example, a system using transmission
from three or more stations. In one embodiment, if a
phase and a frequency are used which are sufficiently
high (e.g., 300 Megahertz), a resolution of 1 millimeter
may be possible. Other types of localization mechanism
may be used in accordance with embodiments of the
invention. For example, an array of antennas or sensors
may be placed on or close to the abdomen to enable
tracking of device 40. Of course, other components or
sets of components may be used in accordance with em-
bodiments of the invention.

[0030] Optionally, device 40 may include a processing
unit 47, for example, to process signals generated by
imager 46. Processing unit 47 need not be a separate
component; for example, processing unit 47 may be in-
tegral to imager 46 or transmitter 41, and may not be
needed.

[0031] Optionally, device 40 may include one or more
illumination sources 42, for example one or more "white
LEDs" or any other suitable light source, for illuminating
the body lumen. In some embodiments, illumination
sources 42 may provide, for example, ultra-violet light,
infra-red light, or any other desired light or spectral range.
In one embodiment, illumination sources 42 may include
a laser source and/or may provide one or more laser
beams.

[0032] In some embodiments, an optional optical sys-
tem 50, including, for example, one or more optical ele-
ments (not shown), such as one or more lenses or com-
posite lens assemblies (not shown), one or more suitable
optical filters (not shown), or any other suitable mirror
and/or lens and/or optical elements (not shown), may aid
in focusing reflected light onto the imager 46 and/or per-
forming other light processing.

[0033] Typically, device 40 transmits image informa-
tion in discrete portions. Each portion typically corre-
sponds to an image or frame. Other transmission meth-
ods are possible. For example, device 40 may capture
an image once every half second, and, after capturing
such an image, transmit the image to device 12. Other
constant and/or variable capture rates and/or transmis-
sion rates may be used.

[0034] Typically the image data recorded and trans-
mitted is digital color image data, although in alternate
embodiments other image formats (e.g., black and white
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image data) may be used. In one embodiment, each
frame of image dataincludes 256 rows of 256 pixels each,
each pixel including data for color and brightness, ac-
cording to known methods. For example, in each pixel,
color may be represented by a mosaic of four sub-pixels,
each sub-pixel corresponding to primaries such as red,
green, or blue (where one primary is represented twice).
The brightness of the overall pixel may be recorded by,
for example, a one byte (i.e., 0-255) brightness value.
Other data formats may be used.

[0035] Fig.2 schematically illustrates a side view of a
body 100 fitted with three antennas 112, 114 and 116
according to an embodiment of the present invention.
Other numbers of antennas may be used.Due to high
attenuation of bodily tissues a condition may exist that
enables device 40 location 102 to be received by antenna
112 (distance R1), and also register at the edge of re-
ception level of antenna 114 (distance R2, when given
R3 > R2), but will not be received by antenna 116 (RS,
when given R3> R2). When the capsule (not shown)
moves to a new location 104, the best reception is by
antenna 116 (distance R4) while the other antennas (112
and 114) may have a low reception level, or may be out
of range.

[0036] According to embodiments of the present in-
vention in order to ensure a stable reception a plurality
of antennas may be used (e.g. an antenna array). It
should be readily apparent that the more antennas in an
antenna array, the better the coverage of the body and
the better localization of the capsule. In some embodi-
ments as few as three or four antennas properly posi-
tioned are sufficient to adequately locate the capsule dur-
ing its transit inside the body.

[0037] Fig. 3a is a schematic illustration of a
recorder102. Recorder 102 may include, for example, a
receiver 101, a preamplifier 122, a processing unit 124
and a memory unit 126. Antennas A1-An, located at dis-
tance L from recorder 102 are connected to the recorder
102 by a plurality of cables 130. Cables 130 may atten-
uate signals received from the antennas A1-An, while
not attenuating most of the noise components. Therefore
the overall noise figure of receiver 101 is relatively lower
in this case in comparison to cases where a direct at-
tachment between the antennas An and the recorder is
employed (e.g. L=0).

[0038] FIG. 3b is a schematic illustration of a device
12 in accordance with an embodiment of the invention.
Device 12 may include, for example, a receiver 201, a
recorder 202, and a connecting cable 203 to connect
receiver 201 and recorder 202. In some embodiments,
device 12 may be used in conjunction with the system of
FIG. 1.

[0039] In some embodiments, receiver 201 may in-
clude one or more sensors and/or antennas In one em-
bodiment, as indicated in FIG. 3b, receiver 201 may in-
clude seven antennas 211, 212, 213, 214, 215, 216 and
217. Of course, another number of antennas and/or sen-
sors may be used in accordance with embodiments of
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the invention. Additionally or alternatively, in some em-
bodiments, antennas 211 to 217 may include antennas
and/or sensors of one type and/or of various types and
properties.

[0040] Antennas 211 to217 may include, for example,
Radio Frequency (RF) antennas, which may include di-
pole antennas and/or any suitable units to receive a sig-
nal and/or a transmission. In some embodiments, anten-
nas 211to217 may include, forexample, a suitable trans-
ducer and/or other unit to receive and/or convert RF fields
into electric current, or a suitable unit to receive and/or
convert a signal, energy and/or data from one form to
another form. Furthermore, in some embodiments, one
or more of antennas 211 to 217 may include a sensor
and/or a cable and/or a wire and/or a connector, as de-
tailed herein.

[0041] Antennas 211 to 217 may be arranged, posi-
tioned, connected, placed and/or aligned to allow a de-
sired reception of signals, for example, an optimal recep-
tion and/or a near-optimal reception and/or maximal sig-
nal strength and/or minimal error rate and/or minimal
noise. For example, as illustrated schematically in FIG.
3b, antennas 211to 217 may be arranged in a centralized
pattern, in a circular pattern, to cover a desired area, etc.
It is noted that some suitable patterns are shown in In-
ternational Application WO 01/65995 and/or in U.S. Pat-
entNo. 5,604,531. Of course, other shapes, areas, sizes
and/or arrangements of antennas and/or sensors may
be used in accordance with embodiments of the inven-
tion.

[0042] In some embodiments, antennas 211 to 217
may include, or may be connected to, components and/or
sub-units as detailed herein. For example, antennas 211
to 217 may include cables 231 to 237 and sensors 251
to 257, respectively; antennas 211 to 217 may be con-
nected to connectors 241 to 247, respectively. For pur-
poses of simplicity, the following description may relate
to an exemplary antenna 211; of course, identical or sim-
ilar description and/or properties may apply to other an-
tennas and/or sensors, for example, to antennas 212 to
217, which may have identical, similar and/or different
properties. Hence, the description of antenna 211 may
also relate to antennas 212 to 217; the description of
cable 231 may also relate to cables 232 to 237; the de-
scription of connector 241 may also relate to connectors
242 to 247; and the description of sensor 251 may also
relate to sensors 252 to 257.

[0043] In some embodiments, antenna 211 may in-
clude, for example, cable 231 and/or sensor 251. Cable
231 may include, for example, a coaxial cable and/or any
suitable cable, able to connect antenna 211 to receiver
201. Antenna 211 and/or cable 231 may be connected
to receiver 201 using, for example, connector 241 of re-
ceiver 201. In some embodiments, cable 231 and/or an-
tenna 211 may be detachable from connector 247 and/or
from receiver 201.

[0044] Sensor 251 may include, for example, a wire
and/or a coil of wire; in some embodiments, such wire
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may be, for example, linear, circular, square-shaped, tri-
angular, rectangular, a flat sheet, a flat surface, or have
another suitable form or shape. Optionally, sensor 251
may include, or may be held within, a suitable material,
for example, an insulating material, e.g., cloth or plastic.
[0045] Insome embodiments, sensors 251 to 257 may
include, for example, Radio Frequency (RF) antennas,
which may include dipole antennas and/or any suitable
units to receive a signal and/or a transmission. In some
embodiments, sensors 251 to 257 may include, for ex-
ample, a suitable transducer and/or unit to receive and/or
convert RF fields into electric current, or a suitable unit
to receive and/or convert a signal, energy and/or data
from one form to another form. Other types of sensors
may be used in embodiments of the invention.

[0046] Itis noted thatin some embodiments, cable 231
and sensor 251 may be detachable from each other; in
alternate embodiments, cable 231 and sensor 251 may
be integrated, and/or may be implemented using one unit
or several units.

[0047] In some embodiments, receiver 201 may in-
clude connectors 241 to 247. Other numbers of connec-
tors may be used. Each of connectors 241 to 247 may
include, for example, a coaxial plug and/or any suitable
plug or connection, able to connect to antennas 211 to
217 and/or cables 231 to 237, respectively.

[0048] Optionally, in some embodiments, receiver 201
may include a switching unit 221. In some embodiments,
switching unit 221 may be connected to the antennas
and/or sensors of receiver 201, for example, to antennas
211 to 217. Optionally, such connection may allow an
operator and/or a user and/or a patient and/or a physician
to detach and/or disconnect one or more of antennas 211
to 217 from switching unit 221, if desired. Of course, de-
tachable and/or non-detachable connections, for exam-
ple, connectors 241 to 247, may be used to connect an-
tennas 211 to 217 and switching unit 221. In some em-
bodiments, switching unit 221 may switch, combine, con-
solidate and/or route signals received by antennas 211
to 217 into one or more output signals transferred using,
for example, connection 223.

[0049] Itis noted thatin some embodiments, switching
unit 221 may be implemented as a separate component
from recorder 202 and/or from antennas 211 to 217. Ad-
ditionally or alternatively, in some embodiments, switch-
ing unit 221 may be connected electrically between an-
tennas 211 to 217 and recorder 202. Furthermore,
switching unit 221 may be electrically close, or signifi-
cantly close (e.g close defined as electrical shorter
distance) , to antennas 211 to 217; and switching unit
221 may be closer, or significantly closer, to antennas
21 to 217 than recorder 202.

[0050] In some embodiments, switching unit 221 may
consolidate and/or combine multiple signals for recording
by recorder 202. For example, switching unit 221 may
switch, route, combine and/or transfer, for example, to
recorder 202, one or more signals out of a plurality of
antenna signals received by switching unit 221. In some

10

15

20

25

30

35

40

45

50

55

embodiments, switching unit 221 and/or receiver 201
may operate even if one or more of antennas 211 to 217
is not operational and/or is disconnected.

[0051] Additionally or alternatively, in some embodi-
ments, switching unit 221 may include a selection unit
225. In some embodiments, selection unit 225 may in-
clude, for example, a manual and/or automatic switch to
select one antenna and/or several antennas of antennas
211 to 217, such that only signals from the selected an-
tenna or antennas are transferred through switching unit
221 to connection 223. In some embodiments, selection
unit 225 may include or be associated with a detection
unit 226 to detect and/or select a desired signal, for ex-
ample, a strong signal, from signals received by antennas
211 to 217. In some embodiments, selection unit 225
may be operated manually and/or automatically and/or
remotely, and may include any suitable combination of
hardware and/or software. In one embodiment, selection
unit 225 may include, for example, an RF selector or an
RF switch. In some embodiments, switching unit 221
and/or receiver 201 may include an optional correlator
unit (not shown) and/or an optional processor (not
shown); such processor may, for example, select a signal
and/or an antenna in accordance with a desired and/or
suitable method or algorithm. For example, in one em-
bodiment, the selection may be performed by sampling
the signals received from each of antennas 211 to 217
for example in the beginning of each "frame" or transmis-
sion packet or data batch, and selecting the antenna with
the strongest signal for receiving that "frame" or trans-
mission packet or data batch. Other suitable selection
methods and/or selection operations may be used in ac-
cordance with embodiments of the invention.

[0052] Optionally, in some embodiments, receiver 201
may include an amplifier 222. In some embodiments, am-
plifier 222 may be or may include a pre-amplifier. Ampli-
fier 222 may, for example, amplify a signal or signals
received by antennas 211 to 217, and/or may amplify a
signal or signals transferred by switching unit 221. In
some embodiments, amplifier 222 may be close, or sig-
nificantly close, to antennas 211 to 217 and/or to the us-
er’s body. Such placement may be achieved, for exam-
ple, by positioning amplifier 222 and/or receiver 201 in
proximity (defined as short absolute distance) to anten-
nas 211, to 217, and/or from using a suitable centralized
pattern of antennas 211 to 217 which enables such close
proximity of amplifier 222 to antennas 211 to 217 and/or
to the user’s body. Such proximity may allow, for exam-
ple, better and/or significantly better signal amplification
by amplifier 222, since a signal may travel a short or a
relatively shorter distance from the antenna and/or sen-
sor until it reaches amplifier 222 for amplification. Using
some embodiments of the invention, better signal ampli-
fication may be achieved and/or signal degradation may
be reduced or eliminated.

[0053] It is noted that in one embodiment, switching
unit 221 and/or selection unit 225 and/or detection unit
226 and/or amplifier 222 may be implemented as sepa-
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rate units, as combined units, or as integrated units, and
may include any suitable combination of hardware and/or
software. Furthermore, some or all of these units may be
combined within one chip, processor, circuit, controller
and/or physical unit. Additionally or alternatively, the
functionalities of switching unit 221 and/or selection unit
225 and/or detection unit 226 and/or amplifier 222 may
be achieved using a plurality of separate chips, proces-
sors, circuits, controllers and/or physical units.

[0054] In one embodiment, it may be advantageous
that selection unit 225 and/or switching unit 225 be in
proximity to antennas 211 to 217, and/or in higher prox-
imity to antennas 211 to 217 than recorder 202 or other
units (e.g., L=0). This may allow, for example, more con-
venience in operation and/or use of device 12, since ca-
bles 231 to 237 may be shorter, lighter and/or less tan-
gled. Additionally or alternatively, this may improve the
performance of receiver 201 and/or its noise figure, for
example, since amplifier 222 is in proximity to antennas
211 to 217 and therefore signals received by antennas
21 to 217 travel less distance before being amplified or
pre-amplified by amplifier 222.

[0055] In some embodiments, a signal or signals re-
ceived by antennas 211 to 217 may be switched and/or
routed using switching unit 221, may be selected using
selection unit 225, and/or may be amplified or pre-am-
plified using amplifier 222. Furthermore, in some embod-
iments, such signal or signals may be transferred and/or
transmitted to another unit; such transmissions may be
performed, for example, using a wired connection, for
example, using cable 203 and connection 223, and/or
using a wireless connection.

[0056] Cable 203 may be used to connectreceiver 201
to recorder 202. In one embodiment, cable 203 may in-
clude, for example, one or more coaxial cables, and may
be connected between connection 223 in receiver 201
and connection 224 in recorder 202. Cable 203 may be
detachable from connection 223 and/or from connection
224. Connection 223 may include a coaxial connection,
and/or connection 224 may include a coaxial connection.
[0057] In some embodiments, cable 203 may include
one or more Bayonet Neil-Concelman / British Naval
Connector (BNC) cables, and connectors 223 and 224
may each include a BNC plug and/or connector. Similar-
ly, cables 231 to 237 may each include a BNC cable, and
connectors 241 to 247 may each include a BNC plug
and/or connector. Cables, connectors and/or plugs other
than coaxial type and/or BNC type may be used in ac-
cordance with embodiments of the invention, and they
may be of one type or of various types.

[0058] In one embodiment, cable 203 may include
three cables: cable 291, which may transfer power and/or
energy from receiver 201 to recorder 202 and/or vice
versa; cable 292, which may transfer RF signals from
receiver 201 to recorder 202 and/or vice versa; and cable
293, which may transfer control data, for example, for
selecting an antenna from antennas 211 to 217 which
signal to receive. Other numbers of cables may be used.
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In some embodiments, cable 203 may incorporate cables
291, 292 and 203 within one physical cable, and such
that cable 203 connects to a single connector 223 and
to a single connector 224. Other number of cables may
be used within cable 203 and/or in addition to cable 203,
and such cables may perform other suitable functionali-
ties and/or may transfer other suitable types of data in
accordance with embodiments of the invention.

[0059] Recorder 202 may include a unit to store sig-
nals, data and/or transmissions received by receiver 201
and transferred to recorder 202. It is noted that recorder
202 and/or receiver 201 may include an optional power
source (not shown), for example, a battery, to provide
energy for the operation of recorder 202 and/or receiver
201.

[0060] In some embodiments, receiver 201 may be a
part of a wearable garment and/or clothing article, for
example, a vest or a shirt. Additionally or alternatively,
receiver 201, recorder 202 and cable 203 may be imple-
mented using one or more integrated units.

[0061] Itis noted thatusing device 12 to receive and/or
record signals and/or data may allow several benefits.
For example, in some embodiments, device 12 may be
implemented as or within a wearable garment, allowing
convenient usage, ease of use, comfortable use, com-
fortable body temperature, attractive appearance and/or
esthetic layout. Such convenience would be appreciated,
for example, by patients and/or physicians, in contrast,
for example, to bonding and/or gluing antennas to a pa-
tient’s bare skin.

[0062] Additionally or alternatively, some embodi-
ments of the invention may allow a modular usage, a
flexible usage and/or a modifiable usage of device 12.
For example, in some embodiments, device 12 may be
implemented using receiver 201, recorder 202 and cable
203, such that each one of them may be replaced and/or
modified separately, if desired. In some embodiment, a
modification may be performed to receiver 201, for ex-
ample, modifying the type and/or number and/or arrange-
ment of antennas and/or sensors, without requiring a
modification of recorder 202.

[0063] Additionally or alternatively, in some embodi-
ments, for example, each of receiver 201, recorder 202
and/or cable 203 may be replaced and/or fixed separately
due to breakage or wear and tear, may be separately
subject to maintenance and/or preventive maintenance,
may be separately available for examination and/or de-
bugging, may be separately replaced and/or modified to
achieve various desired functionalities, and/or may in-
clude a separate serial number which may be used for
various tracking and/or inventory purposes.

[0064] In some embodiments, receiver 201 and/or re-
corder 202 may automatically adjust their operation to
the number and/or types of antennas and/or sensors
used in device 12. Such automatic adjustment may be
achieved, for example, by using serial numbers to indi-
cate properties of receiver 201 and/or recorder 202, such
that one unit may automatically identify the other unitand
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may adjust its functionality accordingly. In one embodi-
ment, the implementation of device 12 using separate
units for receiver 201 and recorder 202 may, for example,
"insulate" recorder 202 from direct connection with a plu-
rality of sensors and/or antennas, e.g., antennas 211 to
217, thus eliminating and/or reducing the need of record-
er 202 to adjust its operation to changeable number
and/or type of sensors and/or antennas.

[0065] In some embodiments, recorder 202 may de-
tect the presence or the absence of receiver 201, and
may respond accordingly. For example, recorder 202
may detect that receiver 201 is connected to recorder
201, and/or that receiver 201 is operational and/or re-
ceiving signals; recorder 201 may thus respond, for ex-
ample, by recording signals received from receiver 201.
Alternatively, recorder 201 may, for example, detect that
receiver 201 is not connected to recorder 202, and/or
that receiver 201 is not operational and/or not receiving
signals; recorder 201 may thus respond, for example, by
not recording data, or by recording data indicating the
above detection, or by pausing and/or stopping to record
data.

[0066] Additionally or alternatively, in some embodi-
ments, device 12 may allow an automatic identification
of various types of sensors and/or arrays and/or receivers
such as receiver 201. For example, in some embodi-
ments, recorder 202 may be able to automatically identify
the type and/or serial number of receiver 201, or vice
versa, to achieve various functionalities and/or compat-
ibility. Such automatic identification may be achieved, for
example, using unique serial numbers which indicate
and/or encapsulate information describing their proper-
ties.

[0067] In some embodiments, cable 203 may include
a single cable, for example, a single coaxial cable, in
contrast to a plurality of cables. In some embodiments,
using a single cable 203 may allow, for example, using
a simpler connector 223, using a simpler connector 224,
using a simpler coaxial connector 223, using a simple
coaxial connector 224, using a cable 223 available from
a larger selection of suitable cables, and/or using con-
nector 223 and/or cable 224 available from a larger se-
lection of suitable connectors.

[0068] In some embodiments, device 12 may be im-
plemented using receiver 201, recorder 202 and cable
2083, such that recorder 202 includes less or significantly
less components and/or cables than a typical recorder
unit. For example, recorder 202 may include a reduced
number of connectors, such as connector 224 or several
connectors similar to connector 224, in contrast to a con-
ventional recorder which may include numerous connec-
tors connected to numerous cables, sensors and/or an-
tennas.

[0069] Additionally or alternatively, in some embodi-
ments, device 12 may have better sensitivity and/or re-
ception capability. For example, in some embodiments,
antennas 211 to 217 may be shaped as lines or straight
lines, e.g. in a pattern and/or shape similar to FIG. 2,
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which may allow signals to travel a short or a relatively
short route, for example, until they are amplified by am-
plifier 222 and/or recorded by recorder 202. In some em-
bodiments, amplifier 222 may be close or relatively close
to antennas 211 to 217, allowing better and/or stronger
amplification of signals, and/or allowing amplification of
signals before transferring them to recorder 202.
[0070] Additionally or alternatively, in some embodi-
ments, device 12 may optionally include one or more self-
test units (not shown). For example, in some embodi-
ments, a self-test unit may be included in receiver 201
and/or recorder 202. Such self-test unit may allow, for
example real-time and/or on-line testing of receiver 201,
of recorder 202, of antennas 211 to 217, of the sensitivity
and/or reception of antennas 211 to 217, etc.

[0071] In some embodiments, device 12 may allow a
better positioning and/or stronger positioning and/or eas-
ier positioning of recorder 202. For example, recorder
202 may include a reduced number of connectors, and/or
may be connected to a reduced number of cables, thus
allowing recorder 202 to be more easily positioned and/or
to be more stable in its place.

[0072] In some embodiments, one or more of sensors
251 to 257 and/or one or more of antennas 211 to 217
may be attached to a user’s skin and/or body by adhe-
sion, either directly and/or indirectly, for example, using
an adhesive sleeve and/or cloth.

[0073] Itis noted thatin some embodiments, it may be
advantageous that device 12 may include a plurality of
antennas, for example, 211 to 217, to cover substantially
the entire body areas in which device 40 may travel. A
plurality of antennas, and/or their positioning and align-
ment, may allow device 12 to receive transmissions sent
by device 40 even though some body areas and/or tis-
sues may create attenuation.

[0074] Fig. 3c schematically illustrates a receiver 201
and a recorder 202 according to another embodiment
not forming part of the present invention. Recorder 202
may include a power source 270, for example a battery,
and may be in electrical communication through wireless
channels 280 to receiver 201.

[0075] FIG. 4 is a schematic illustration of a wearable
article 301 incorporating device 12 in accordance with
an embodiment of the invention. In some embodiments,
device 12 may be implemented and/or incorporated as,
or be a part of, article 301. In some embodiments, article
301 may include, for example, a vest, shirt, long-sleeve
shirt, short-sleeve shirt, T-shirt, sleeve-less shirt, sleeve-
less garment, pullover, sweat-shirt, training-shirt, bra,
sports-bra, under-garment, jacket, blouse, top, gown,
dress, robe, coat, belt, plurality of belts, horizontal and/or
vertical and/or diagonal belts, or other article of clothing.
In some embodiments, article 301 may be provided in
various sizes to fit various body dimensions of different
users, or, alternatively, article 301 may be provided in
standard and/or average "one size fits all" dimensions to
accommodate a wide variety of person sizes. In some
embodiments, article 301 may be washable and/or clean-
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able.

[0076] In some embodiments, article 301 may include
device 12. In alternate embodiments, article 301 may in-
clude receiver 201 and/or recorder 202 and/or recorder
203, and/or one or more components of these units. Ar-
ticle 301 may include various design features and/or
functionality features common in wearable garments, for
example, article 301 may include one or more buttons,
zippers, Velcro connectors, laces, pockets, etc.

[0077] Insomeembodiments, article 301 incorporating
device 12 may be, for example, put on by a patient, such
that device 12 may be positioned in proximity orin relative
proximity to a desired body area to allow better and/or
stronger capacity to receive and/or amplify and/or record
signals and/or transmissions. In some embodiments, for
example, article 301 may be placed in proximity to a pa-
tient’'s stomach and/or back and/or Gl tract. Of course,
article 301 may be worn and/or placed in proximity to
other body areas, as desired to achieve various benefits
and/or functionalities. It is noted that using article 301 in
accordance with embodiments of the invention may ob-
viate and/or reduce a need to glue, attach and/or bond
sensors and/or cables to a patient’s body.

[0078] In some embodiments, article 301 may be
washable and/or re-usable by various users. In some em-
bodiments, article 301 may incorporate device 12 and/or
receiver 201 and/or recorder 202 and/or cable 203, such
that one or more of these units may be detachable from
article 301, to allow removal and/or replacement of such
units.

[0079] Insomeembodiments, device 12 and/orreceiv-
er 201 and/or recorder 202 may be implemented and/or
incorporated as a bed, mattress, blanket, table, carpet,
board, flat board, substantially flat pane, etc. Such im-
plementations and embodiments may, for example, allow
a patient to lie down over such device 12 to receiver
and/or record signals.

[0080] It is noted that other various benefits may be
achieved using embodiments of the invention.

[0081] FIG. 5 is a flow chart diagram of a method of
receiving and/or recording transmissions in accordance
with an embodiment of the invention. As indicated at
block 410, device 12 may be placed and/or positioned,
for example, in proximity to a patient’s body.

[0082] As indicated at block 420, signals and/or trans-
missions may be received by receiver 201.

[0083] Optionally, as indicated at block 430, in some
embodiments, one or more sensors, for example, one or
more of antennas 211 to 217, may be selected for further
routing and/or amplification and/or recording. In some
embodiments, the selection may be performed manually
and/or automatically. In some embodiments, the selec-
tion may be based on, for example, signal strength, rel-
ative signal strength in comparison to other signals’
strength, signal strength in comparison to a pre-defined
threshold, or other desirable criteria.

[0084] Optionally, as indicated at block 440, the signal
and/or signals received and/or selected may be ampli-
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fied. Such amplification may include, for example, pre-
amplification.

[0085] Asindicated at block 450, the signal and/or sig-
nals received and/or selected and/or amplified may be
routed, for example, to recorder 202 using cable 203.
[0086] Asindicated at block 460, the signal and/or sig-
nals may be recorded by recorder 202. In some embod-
iments, for example, signals, transmissions and/or data
may be stored by recorder 202.

[0087] Other operations and/or series of operations
may be used in accordance with embodiments of the
invention.

[0088] While certain features of the invention have
been illustrated and described herein, many modifica-
tions, substitutions, changes, and equivalents may occur
to those of ordinary skill in the art. It is, therefore, to be
understood that the appended claims are intended to
cover all such modifications and changes as fall within
the scope of the invention.

Claims

1. A system for receiving in vivo sensing signals, the
system comprising:

a receiver (201);

a plurality of antennas (211-217) connected to
the receiver (201), wherein the plurality of an-
tennas (211-217) is to receive an in vivo sensing
signal from an in vivo sensing device (40); and
a recorder (202), wherein the recorder (202) is
separated from the receiver (201) and connect-
able to the receiver (201) by at least one cable
(203);

means to receive data transferred from the re-
ceiver (201) to the recorder (202);

means to store, in the recorder (202), data trans-
ferred from the receiver (201); and

an in-vivo imaging capsule (40) that transmits
imaging signals to the plurality of antennas
(211-217);

characterized in that the recorder (202) in-
cludes:

means to detect the presence or absence
of the receiver (201) and to identify a type
of the receiver (201);

means to adjust the operation of the record-
er (202) in response to the detected pres-
ence orabsence ofthe receiver (201) and/or
to the type of receiver (201) identified;
wherein adjusting the operation of the re-
corder (202) comprises an operation select-
ed from the group consisting of: not record-
ing data, recording data indicating a receiv-
er (201) is not connected, and stopping to
record data.
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The system as claimed in any preceding claim,
wherein the recorder (202) receives, over the at least
one cable (203), signals selected from a group con-
sisting of: radio frequency signals, control data, and
energy.

The system as claimed in any preceding claim,
wherein the receiver (201) is to adjust its operation
according to the number of the plurality of antennas
(211-217).

The system as claimed in any preceding claim, fur-
ther comprising means to pre-amplify (222) the sig-
nals prior to the signals being transferred to the re-
corder (202).

The system as claimed in any preceding claim, fur-
ther comprising a selection unit (225) and a detection
unit (226) to detect and/or select a desired signal
from signals received by the plurality of antennas
(211-217) for recording.

A method for adjusting operation of anin vivo sensing
system, the method comprising, in a recorder (202):

detecting the presence of a receiver (201) con-
nectable by a cable (203) to the recorder (202),
the receiver (201) receiving sensing signals
from a plurality of antennas (211-217) placed on
a body (100);

identifying the type of the receiver (201);
automatically adjusting operation of the recorder
(202) in response to the detected presence or
absence of the receiver (201) and/or to the type
of receiver (201) identified;

wherein adjusting the operation of the recorder
(202) comprises an operation selected from the
group consisting of: not recording data, record-
ing data indicating a receiver is not connected,
and stopping to record data;

receiving data transferred from the receiver
(201) to the recorder (202);

storing in the recorder (202) data transferred
from the receiver (203); and

wherein the plurality of antennas (211-217) re-
ceive image signals from anin-vivo imaging cap-
sule (40).

The method according to claim 6, wherein the plu-
rality of antennas (211-217) comprises a radio fre-
quency antenna.

The method according to any one of claims 6 to 7,
wherein the recorder (202) receives, over the at least
one cable (203), signals selected from a group con-
sisting of: radio frequency signals, control data, and
energy.
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9.

10.

1.

The method according to any one of claims 6 to 8,
wherein the receiver (201) is to adjust its operation
according to the number of the plurality of antennas
(211-217).

The method according to any one of claims 6 to 9,
wherein the signals are pre-amplified (222) prior to
being transferred to the recorder (202).

The method according to any one of claims 6 to 10,
wherein the antenna (211-217) with the strongest
signal from the plurality of antennas (211-217) is se-
lected (225, 226) for recording.

Patentanspriiche

1.

System zum Empfangen von in vivo-Messsignalen,
wobei das System folgendes umfasst:

einen Empfanger (201);

eine Mehrzahl von Antennen (211-217), die mit
dem Empfanger (201) verbunden sind, wobei
die Mehrzahl von Antennen (211-217) dazu
dient, ein in vivo-Messsignal von einer in vivo-
Messvorrichtung (40) zu empfangen; und

eine Aufzeichnungsvorrichtung (202), wobei die
Aufzeichnungsvorrichtung (202) von dem Emp-
fanger (201) getrenntist und mitdem Empfanger
(201) Uber mindestens ein Kabel (203) verbun-
den werden kann;

eine Einrichtung zum Empfangen von Daten, die
von dem Empfanger (201) zu der Aufzeich-
nungsvorrichtung (202) Gibertragen werden;
eine Einrichtung zum Speichern von Daten, die
von dem Empfanger (201) lbertragen worden
sind, in der Aufzeichnungsvorrichtung (202);
und

eine in vivo-Bilddarstellungskapsel (40), die
bilddarstellende Signale an die Mehrzahl von
Antennen (211-217) Ubermittelt;

dadurch gekennzeichnet, dass die Aufzeich-
nungsvorrichtung (202) folgendes aufweist:

eine Einrichtung zum Detektieren der Ge-
genwart oder der Abwesenheit des Emp-
fangers (201) sowie zum Identifizieren ei-
nes Typs des Empfangers (201);

eine Einrichtung zum Anpassen der Be-
triebsweise der Aufzeichnungsvorrichtung
(202) als Reaktion auf die detektierte Ge-
genwart oder Abwesenheit des Empfan-
gers (201) und/oder den identifizierten Typ
des Empfangers (201);

wobei das Anpassen der Betriebsweise der
Aufzeichnungsvorrichtung (202) eine Ope-
ration umfasst, die aus der Gruppe ausge-
wahlt wird, die folgendes umfasst: keine
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Aufzeichnung von Daten, Aufzeichnung
von Daten, die anzeigen, dass ein Empfan-
ger (201) nicht angeschlossen ist und An-
halten der Datenaufzeichnung.

System nach einem der vorstehenden Anspriiche,
wobei die Aufzeichnungsvorrichtung (202) Giber das
mindestens eine Kabel (203) Signale empfangt, die
aus der Gruppe ausgewahlt werden, die Funkfre-
quenzsignale, Steuerdaten und Energie umfasst.

System nach einem der vorstehenden Anspriiche,
wobei der Empfanger (201) seine Betriebsweise ge-
mal der Anzahl der Mehrzahl von Antennen
(211-217) anpasst.

System nach einem der vorstehenden Anspriiche,
wobei dieses ferner eine Einrichtung zum Vorver-
starken (222) der Signale umfasst, bevor die Signale
zu der Aufzeichnungsvorrichtung (202) Ubertragen
werden.

System nach einem der vorstehenden Anspriche,
wobei dieses ferner eine Auswahleinheit (225) und
eine Erkennungseinheit (226) umfasst, um aus den
Signalen, die von der Mehrzahl von Antennen
(211-217) empfangen werden, ein gewlinschtes Si-
gnal fur die Aufzeichnung zu detektieren und/oder
auszuwahlen.

Verfahren zum Anpassen der Betriebsweise eines
in vivo-Messsystems, wobei das Verfahren in einer
Aufzeichnungsvorrichtung (202) folgendes umfasst:

das Detektieren der Gegenwart eines Empfan-
gers (201), der durch ein Kabel (203) mit der
Aufzeichnungsvorrichtung (202) verbunden
werden kann, wobei der Empfanger (201)
Messsignale von einer Mehrzahl von Antennen
(211-217) empfangt, die an einem Kérper (100)
platziert sind;

das ldentifizieren des Typs des Empfangers
(201);

das automatische Anpassen der Betriebsweise
der Aufzeichnungsvorrichtung (202) als Reakti-
on auf die detektierte Gegenwart oder Abwe-
senheit des Empfangers (201) und/oder des
identifizierten Typs des Empféangers (201);
wobei das Anpassen der Betriebsweise der Auf-
zeichnungsvorrichtung (202) eine Operation
umfasst, die aus der Gruppe ausgewahlt wird,
die folgendes umfasst: keine Aufzeichnung von
Daten, Aufzeichnung von Daten, die anzeigen,
dass ein Empféanger nicht angeschlossenistund
Anhalten der Datenaufzeichnung;

das Empfangen von Daten, die von dem Emp-
fanger (201) zu der Aufzeichnungsvorrichtung
(202) ubertragen werden;
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7.

10.

1.

20

das Speichern der von dem Empfanger (203)
Ubertragenen Daten in der Aufzeichnungsvor-
richtung (202); und

wobei die Mehrzahl von Antennen (211-217)
bilddarstellende Signale von einer in vivo-Bild-
darstellungskapsel (40) empfangt.

Verfahren nach Anspruch 6, wobei die Mehrzahl von
Antennen (211-217) eine Funkfrequenzantenne um-
fasst.

Verfahren nach einem der Anspriiche 6 bis 7, wobei
die Aufzeichnungsvorrichtung (202) Gber das min-
destens eine Kabel (203) Signale empfangt, die aus
der Gruppe ausgewahlt werden, die folgendes um-
fasst: Funkfrequenzsignale, Steuerdaten und Ener-

gie.

Verfahren nach einem der Anspriiche 6 bis 8, wobei
die Signale vor der Ubertragung zu der Aufzeich-
nungsvorrichtung (202) vorverstarkt werden.

Verfahren nach einem der Anspriiche 6 bis 9, wobei
die Signale vor der Ubertragung zu der Aufzeich-
nungsvorrichtung (202) vorverstarkt (222) werden.

Verfahren nach einemder Anspriiche 6 bis 10, wobei
die Antenne (211-217) mit dem starksten Signal aus
der Mehrzahl von Antennen (211-217) zur Aufzeich-
nung ausgewahlt (225, 226) wird.

Revendications

1.

Systéme pour recevoir des signaux de détection in
vivo, le systeme comprenant :

un récepteur (201) ;

une pluralité d’antennes (211-217) connectées
au récepteur (201), dans lequel la pluralité d’an-
tennes (211-217) doit recevoir un signal de dé-
tection in vivo d’un dispositif de détection in vivo
(40) ; et

un enregistreur (202), dans lequel I'enregistreur
(202) est séparé du récepteur (201) et peut étre
connecté au récepteur (201) par au moins un
cable (203) ;

des moyens pour recevoir des données trans-
férées durécepteur (201) al'enregistreur (202) ;
des moyens pour stocker, dans I'enregistreur
(202), les données transférées a partir du récep-
teur (201) ; et

une capsule d'imagerie in vivo (40) qui transmet
des signaux d’'imagerie a la pluralité d’antennes
(211-217) ;

caractérisé en ce que

I'enregistreur (202) comprend :
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des moyens pour détecter la présence ou
I'absence du récepteur (201) et pour iden-
tifier un type de récepteur (201) ;

des moyens pour ajuster le fonctionnement
de I'enregistreur (202) en réponse a la pré-
sence ou a l'absence détectée du récepteur
(201) et/ou au type de récepteur (201)
identifié ;

dans lequel I'ajustement du fonctionnement
de l'enregistreur (202) comprend une opé-
ration choisie dans le groupe constitué de :
ne pas enregistrer les données, enregistrer
les données indiquant qu'un récepteur
(201) n’est pas connecté, et arréter I'enre-
gistrement des données.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel I'enregistreur (202) regoit,
sur 'au moins un cable (203), des signaux choisis
dans le groupe constitué de : signaux radiofréquen-
ces, données de commande et énergie.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel le récepteur (201) doit
ajuster son fonctionnement selon le nombre de la
pluralité d’antennes (211-217).

Systéme selon 'une quelconque des revendications
précédentes, comprenant en outre des moyens pour
pré-amplifier (222) les signaux avant que les signaux
ne soient transférés a I'enregistreur (202).

Systéme selon 'une quelconque des revendications
précédentes, comprenant en outre une unité de sé-
lection (225) et une unité de détection (226) pour
détecter et/ou sélectionner un signal voulu & partir
des signaux regus par la pluralit¢ d’antennes
(211-217) a des fins d’enregistrement.

Procédé pour ajuster le fonctionnement d’un syste-
me de détection in vivo, le procédé comprenant,
dans un enregistreur (202), les étapes consistant a :

détecter la présence d’un récepteur (201) pou-
vant étre connecté par un cable (203) a I'enre-
gistreur (202), le récepteur (201) recevant des
signaux de détection d’une pluralité d’antennes
(211-217) placées sur un corps (100) ;
identifier le type de récepteur (201) ;

ajuster automatiquement le fonctionnement de
I'enregistreur (202) en réponse a la présence ou
a I'absence détectée du récepteur (201) et/ou
au type de récepteur (201) identifié ;

dans lequel 'ajustement du fonctionnement de
I'enregistreur (202) comprend une opération
choisie dans le groupe constitué de : ne pas en-
registrer les données, enregistrer les données
indiquant qu’un récepteur n’est pas connecté,
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et arréter I'enregistrement des données ;
recevoir les données transférées du récepteur
(201) a I'enregistreur (202) ;

stocker dans I'enregistreur (202) les données
transférées a partir du récepteur (203) ; et
dans lequel la pluralité d’antennes (211-217) re-
coit des signaux d’'image provenant d’'une cap-
sule d’imagerie in vivo (40).

Procédé selon la revendication 6, dans lequel la plu-
ralité d’antennes (211-217) comprend une antenne
radiofréquence.

Procédé selon 'une quelconque des revendications
6 a 7, dans lequel I'enregistreur (202) regoit, sur I'au
moins un cable (203), des signaux choisis dans le
groupe constitué de : signaux radiofréquences, don-
nées de commande et énergie.

Procédé selon 'une quelconque des revendications
6 a 8, dans lequel le récepteur (201) doit ajuster son
fonctionnement selon le nombre de la pluralité d’an-
tennes (211-217).

Procédé selon 'une quelconque des revendications
6 a 9, dans lequel les signaux sont pré-amplifiés
(222) avant d’étre transférées a I'enregistreur (202).

Procédé selon I'une quelconque des revendications
6 a 10, dans lequel I'antenne (211-217) ayant le si-
gnal le plus fort de la pluralité d’antennes (211-217)
est sélectionnée (225, 226) pour I'enregistrement.
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