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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to in-vivo sensing
devices that may communicate data to recording devices
and methods of identifying the in-vivo sensing devices
so that the recording devices are able to associate re-
ceived data with a given in-vivo sensing device.

BACKGROUND OF THE INVENTION

[0002] In-vivo sensing devices such as, for example,
ingestible sensing capsules, for diagnosis of the gastroin-
testinal (Gl) tract or other body lumens of a patient may
wirelessly transmit sensed data, such as imaging data,
to an external data recorder. The data recorder may be
affixed to the patient by a strap or a belt so that the patient
may freely perform normal actions during an observation
period that may begin after swallowing of the in-vivo sens-
ing device and end upon its excretion. The data recorder
may have radio communication capability and it may
have connected to it one or more antennas for receiving
the sensed data transmitted by the in-vivo sensing device
and the data recorder may have a memory for storing
the received sensed data. After the observation period,
the patient may deliver the data recorder to an operator,
for example, a health professional who may download
the stored sensed data for processing and for performing
analysis of the Gl tract for diagnosis purposes. The
sensed data may include image data of images of the Gl
tract captured by an imager in the in-vivo sensing device
as it passes through the Gl tract.

[0003] The sensed data may be downloaded from the
data recorder to a workstation, or the like, in order to
analyze the images of the Gl tract for diagnosis purposes.
After the sensed data is downloaded to the workstation
the image data has to undergo various forms of image
processing in the workstation before the images can be
diagnosed.

[0004] Clearly, a given in-vivo sensing device prefer-
ably communications data to a given data recorder. How-
ever, should another in-vivo sensing device be within
communicating distance with the given data recorder,
then it may have data communicated to it by the other
in-vivo sensing device in addition to the data communi-
cated to it by the given in-vivo sensing device, leading to
possible confusion when analyzing the received data.
[0005] Document US-A-2003/0213495 discloses the
following: When a capsule is manufactured, a unique
number such as a serial number is stored in non-volatile
memory in the capsule. If the capsule is used with an
external apparatus, the unique number is sent from the
capsule to the external apparatus. The external appara-
tus relates each unique number with a capsule ID com-
prising a small number of bits in a management table
formed in non-volatile memory and sends the capsule ID
to the capsule, and the capsule ID with the small number
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of bits is set as an identifier in the capsule. In this manner,
itis made unnecessary to provide a switch in the capsule
for setting the identifier and it becomes possible to reduce
and send the quantity of information sent as the identifier.

SUMMARY OF THE INVENTION

[0006] The invention is as defined in claims 1 and 6.
According to embodiments of the present invention an
in-vivo sensing device is provided with an identifier code,
such as, for example, but not limited to, a numeric string
of characters or an alphanumeric string of characters.
The in-vivo device may communicate data to a data re-
corder. The data may be communicated to the data re-
corder together with the identifier code.

Further features of embodiments of the presentinvention
are set forth in the appended claims.

Throughout the description and claims of this specifica-
tion, the words "comprise" and "contain" and variations
of the words, for example "comprising" and "comprises”,
means "including but not limited to", and is not intended
to (and does not) exclude other moieties, additives, com-
ponents, integers or steps.

Throughout the description and claims of this specifica-
tion, the singular encompasses the plural unless the con-
text otherwise requires. In particular, where the indefinite
article is used, the specification is to be understood as
contemplating plurality as well as singularity, unless the
context requires otherwise.

Features, integers, characteristics, compounds, chemi-
cal moieties or groups described in conjunction with a
particular aspect, embodiment or example of the inven-
tion are to be understood to be applicable to any other
aspect, embodiment or example described herein unless
incompatible therewith.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present invention will be understood and
appreciated more fully from the following detailed de-
scription taken in conjunction with the drawings in which:

Fig. 1 is a simplified conceptual illustration of an in-
vivo sensing system according embodiments of the
present invention;

Fig. 2is anillustrative side view of an in-vivo imaging
device in a blister pack in accordance with embodi-
ments of the present invention;

Fig. 3 is a simplified block diagram illustration of a
method according to embodiments of the invention
of identifying an in-vivo sensing device by correlating
received data with the in-vivo sensing device;

Fig. 4 is a simplified block diagram illustration of a
method according to some embodiments of the in-
vention for identifying an in-vivo sensing device
based on RSSI; and

Fig. 5 is a simplified block diagram illustration of an-
other method according to embodiments of the in-
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vention of identifying an in-vivo sensing device.

[0008] It will be appreciated that for simplicity and clar-
ity of illustration, elements shown in the figures have not
necessarily been drawn accurately or to scale. For ex-
ample, the dimensions of some of the elements may be
exaggerated relative to other elements for clarity, or sev-
eral physical components may be included in one func-
tional block or element. Further, where considered ap-
propriate, reference numerals may be repeated among
the figures to indicate corresponding or analogous ele-
ments.

DETAILED DESCRIPTION OF THE INVENTION

[0009] In the following description, various aspects of
the present invention will be described. For purposes of
explanation, specific configurations and details are set
forth in order to provide a thorough understanding of the
present invention. However, it will also be apparent to
one skilled in the art that the present invention may be
practiced without the specific details presented herein.
Furthermore, well-known features may be omitted or sim-
plified in order not to obscure the present invention.
[0010] The device of the present invention may be
used with an imaging system or device such as that de-
scribed in U.S. Patent No. 5,604,531 entitled "In Vivo
Video Camera System". A further example of an imaging
system and device with which the device of the present
invention may be used is described in U.S. Patent No.
7,009,634 entitled "Device for In Vivo Imaging." For ex-
ample, a swallowable imaging capsule such as that de-
scribed in U.S. Patent No. 7,009,634, may be used in the
present invention.

[0011] Reference is made to Fig. 1, showing in-vivo
imaging system 10 according to embodiments of the
present invention. The in-vivo imaging system 10 in-
cludes an in-vivo imaging device 12, a data recorder 14
and a work station 16. In some embodiments, the in-vivo
imaging device 12 may be a wireless device. In some
embodiment, the in-vivo imaging device 12 may be au-
tonomous. In some embodiments, the in-vivo imaging
device 12 may be a swallowable capsule for imaging the
gastrointestinal tract of a patient after the patient has
swallowed the in-vivo imaging device 12. However, other
body lumens or cavities may be imaged or examined with
the in-vivo imaging device 12.

[0012] The in-vivo sensing device 12 may include at
least one sensor such as an imager 18 for capturing im-
age data in the form of image frames of images of the
gastrointestinal tract or other body lumens or cavities, a
viewing window 20, one or more illumination sources 22,
an optical system 24, a power supply such as a battery
26, a processor 28, a communication unit 30, and an
antenna 32 connected to the communication unit 30. In
some embodiments, the communication unit 30 may be
a transmitter. In other embodiments, the communication
unit 30 may be a transceiver (i.e., transmitter and receiv-
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er). The imager 18 may be, or may contain, a CMOS
imager. Alternatively, other imagers may be used, e.g. a
CCD imager or other imagers. The illumination sources
22 may be Light Emitting Diodes (LED) or other suitable
illumination sources for illuminating a target area from
which images are to be captured. The target area may
be an area of the gastrointestinal tract or other body lu-
mens or cavities of the patient.

[0013] As the in-vivo sensing device 12 traverses the
gastrointestinal tract or other body lumens, the imager
18 may capture a series of images at a rate of a given
number of frames per second to form a data stream, form-
ing the frames of a video movie. Each image frame may
be associated with image data representative of an im-
age of a target area being imaged. The image data and
or other data captured by the in-vivo sensing device 12
may be transmitted as a data signal in data frames by
wireless connection, e.g. by a wireless communication
channel, by the communication unit 30 via the antenna
32, from the in-vivo sensing device 12 and received by
the data recorder 14 via one or more receiving antennas
34, for example an antenna array that may, for example,
at least partially surround the patient. The receiving an-
tennas 34 are connected to a data recorder receiver 36.
The received data signal may be, for example, down-
loaded to the workstation 16 for processing by a work
station processor 38, and for analysis, and display, for
example, on a display unit 40. The received processed
data may be stored on a workstation storage unit 42.
Downloading and/or processing in the workstation 16
may occur off-line for example after the data recorder 14
has completed receiving and recording the data signal
received from the in-vivo sensing device 12, or may occur
in real-time.

[0014] In some embodiments, the data recorder 14
may include display capability, for example the data re-
corder 14 may include a viewer 44 for viewing information
and/or images, for example information and/or images
transmitted by the in-vivo imaging device 12. In another
embodiment, processing and/or analysis may be per-
formed at least partially within the data recorder 14 by a
data recorder processor 46. In some embodiments, the
datarecorder 14 may include a data recorder transmitting
antenna 48 connected to a data recorder transmitter 50
for transmitting instructions to the in-vivo sensing device
12. In some embodiments, the data recorder 14 may in-
clude a warning unit 52 which may be a visible warning
unit, including anillumination source, or an audio warning
unit including a loudspeaker.

[0015] Reference is now made to Fig. 2. In some em-
bodiments, prior to deployment, the in-vivo sensing de-
vice 12 may be held in a holder 54 located in a container,
such as a blister pack 56, in a non-operative state so that
no power, or only a negligibly small amount of power, is
withdrawn from the battery 26. According to one embod-
iment when the in-vivo imaging device 10 is removed
from the holder 54, prior to deployment, it may become
operative. According to another embodiment, the in-vivo
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sensing device 12 may be activated, i.e. may be made
operative, by other means, prior deployment. The acti-
vated in-vivo sensing device 12 may capture and transmit
image data and/or other data and the transmitted cap-
tured data may be received by the data recorder, as de-
scribed above.

[0016] In accordance with the invention, the in-vivo
sensing device 12 and/or the holder 54 and/or the blister
pack 56 is/are provided with an identifier element 58
which has an identifier code, such as, for example, but
not limited to, a numeric string of characters or an alpha-
numeric string of characters. In accordance with one em-
bodiment, the identifier element 58 may be a bar code,
in accordance with another embodiment the identifier unit
may be an RFID (radio frequency identification) chip. In
accordance with some embodiments, prior to a patient
swallowing the in-vivo sensing device 12 the identifier
code may be obtained and inputted to the data recorder
14 where it may be stored in a data recorder memory 60.
In some embodiments, the obtained identifier code may
be first inputted to the work station 16 and stored in the
workstation storage unit 42 and then inputted to the data
recorder 14 by connecting the data recorder to the work
station, or by wirelessly transmitting the identifier code
from the work station 16 to the data recorder. In embod-
iments where the identifier element 58 is a bar code, the
identifier code may be obtained using a barcode reader.
In embodiments where the identifier element 58 is an
RFID chip, the identifier code may be obtained using an
RFID reader. In some embodiments, the in-vivo sensing
device 12 may include a device memory 62. The device
memory 62 may be a non-volatile memory such as, for
example, a read-only memory or a flash memory. The
device memory 62 may be incorporated in the processor
28.

[0017] According to another embodiment, the in-vivo
sensing device 12 may not require the identifier element
58. For example, typically the in-vivo sensing device 12
may start transmitting images as soon as it is removed
from its packaging. An external device, such as the data
recorder 14 or the work station 16 may include a display
which presents the images captured by the in-vivo sens-
ing device 12, preferably in real-time. The images may
be viewed by a user or a health care specialist, and may
be associated o the specific in-vivo sensing device 12
according to the images viewed in the display. For ex-
ample, the user may verify that the data recorder 14 is
indeed recording images from the correct sensing device
by pointing the sensing device at himself and see his
image on the display, or pointing it at another distinct
object. In another embodiment, the user may point the
sensing device at a predetermined image, and based on
image processing, the data recorder 14 may associate
the specific sensing device to the received images. Fur-
ther, the user may click a button, provided for example
on data recorder 14 to lock the association of the specific
sensing device to the data recorder. Such detection may
be quite simple to perform, since the user may receive
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real time feedback from the correct sensing device.

[0018] Fig. 3 is a simplified block diagram illustration
of a method according to embodiments of the invention
of identifying an in-vivo sensing device by correlating re-
ceived data with the in-vivo sensing device. The method
includes the steps of: (i) Providing the in-vivo sensing
device 12 with an internal identifier code IC1 and storing
the internal identifier code IC1 in the device memory 62
(step 302) (ii) providing the in-vivo sensing device 12
and/or the holder 54 and/or the blister pack 56 with an
identifier element 58, the identifier element 58 containing
an external identifier code IC2 (step 304); (iii) prior to
deployment, for example swallowing of the in-vivo sens-
ing device 12 by a patient, reading the external identifier
code IC2 from the identifier element 58 (step 306); (iv)
inputting the external identifier code IC2 to the data re-
corder 14 and saving the external identifier code IC2 in
the data recorder memory 60 (step 308); The external
identifier code IC2 may be input to the data recorder 14
by a human-machine interface accepting input from a
user (for example using a keyboard or input buttons), or
by using an input device of a workstation which may be
connected to the data recorder. (v) activating and deploy-
ing the in-vivo sensing device 12 (step 310). In accord-
ance with some embodiments the in-vivo sensing device
12 may be activated by removing it from the blister pack
56. In some embodiments, the in-vivo sensing device 12
may include a magnetic switch which is controlled by an
external magnet. The external magnet may be located,
for example, in the blister pack 56 in the vicinity of the
magnetic switch. On removing the in-vivo sensing device
12 from the blister pack 56 the external magnet is dis-
tanced from the magnetic switch which changes its state
thereby electrically activating the in-vivo sensing device
12. The method also includes the steps of (vi) capturing
image data and or other data by the in-vivo sensing de-
vice 12 and transmitting, together with the internal iden-
tifier code I1C1, the captured data to the data recorder 14
(step 312); (vii) comparing the internal identifier code IC1
received by the data recorder 14 from the in-vivo sensing
device 12 with the external identifier code IC2 read from
the identifier element 58 (step 314). Next, a decision is
made (step 316). If the internal identifier code IC1 match-
es the external identifier code IC2 then the received cap-
tured data (image data and or other data) may be stored
in the data recorder memory 60 (step 318) and control
may be returned to step 312 so that further data may be
captured by the in-vivo sensing device 12 and transmitted
to the data receiver 14. On the other hand, if the internal
identifier code IC1 does not match the external identifier
code IC2, then the data received by the data recorder 14
has been received from a different in-vivo sensing device
and the received data is not stored in the data recorder
memory 60 and control may be returned to step 312 so
that further data may be captured by the in-vivo sensing
device 12 and transmitted to the data receiver 14 (step
312). In this way, only image data and or other data re-
ceived from a designated in-vivo sensing device 12 may
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be stored by the data recorder 14. The designated in-
vivo sensing device 12 being the in-vivo sensing device
12 whose internal identifier code IC1 matches the exter-
nal identifier code IC2. In those embodiments in which
the in-vivo imaging device 12 is a swallowable capsule
forimaging the gastrointestinal tract of a patient, the des-
ignated in-vivo imaging device 12 is the in-vivo sensing
device swallowed by a given patient.

[0019] In accordance with the invention, the data re-
corder 14 is provided with a Received Signal Strength
Indication (RSSI) unit 64 to determine if the received data
signal (in the form of data frames containing the internal
identifier code of the in-vivo sensing device, the captured
image data and or other data) is received from the des-
ignated in-vivo sensing device 12 based on a Received
Signal Strength Indication. Fig. 4 is a simplified block
diagram illustration of a method according to some em-
bodiments of the invention for identifying an in-vivo sens-
ing device based on RSSI. The method includes the steps
of: (i) providing the in-vivo sensing device 12 with an iden-
tifier code and storing the identifier code in the device
memory 62 (step 402); (ii) putting the data recorder 14
in a receiving mode (step 404); (iii) activating the in-vivo
sensing device 12 (step 406); capturing image and/or
other data by the in-vivo sensing device 12 and transmit-
ting the captured data together with the identifier code
as a data signal in the form of data frames (step 408);
determining in the data recorder for each received frame
if the RSSI of the received data signal exceeds a thresh-
old value RSSIT (step 410). Next, a decision is made
(step 412). If the RSSI of the received data signal ex-
ceeds the threshold value RSSIT for a received frame
then the identifier code of the in-vivo sensing device 12
is extracted from the received frame and saved in the
data recorder memory 60 along with the received cap-
tured data (step 414) and control is returned to step 408
so that further data may be captured by the in-vivo sens-
ing device 12 and transmitted to the data receiver 14
(step 408). On the other hand, if the RSSI of the received
data signal does not exceed the threshold value RSSIT,
then the data received by the data recorder 14 has been
received from a different in-vivo sensing device and con-
trol is returned to step 408 so that further data may be
captured by the in-vivo sensing device 12 and transmitted
to the data receiver 14 (step 312). These steps (408 -
412) may be performed during the entire in-vivo sensing
procedure, or only during a preset time period, for exam-
ple for the first 5 or 10 minutes of an in vivo sensing
procedure. If the RSSlis checked for each frame through-
out the entire in-vivo sensing procedure, an offline proc-
ess may analyze the identifier code which is received in
the data frames, for example in step 414, to determine
whether to store the data frames received with the spe-
cificidentifier code or to discard them. The offline analysis
of the identifier code may be performed either in the data
recorder or in a workstation operably connected toit. The
RSSI may be checked only during an initial predeter-
mined time interval, then only frames with RSSI>RSSIT
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may be stored in the data recorder. After the predeter-
mined time interval is expired, the identifier contained in
the stored frames (those frames which had RSSI larger
than RSSIT) is analyzed, and the designated device is
selected based on the largest number of frames contain-
ing the same identifier code. For example, a histogram
of the number of frames may be created, wherein each
column in the histogram represents a different detected
identifier code. The method may include selecting the
internal identifier code which is contained in the largest
number of frames; and determining the designated in vivo
device based on said internal identifier code. In this case,
for frames received after the predetermined time interval,
analysis of the identifier code may preferably be done
online, during the recording of the data frames made in
an in vivo sensing procedure. In this way, only image
data and/or other data received from the designated in-
vivo sensing device 12 may be stored by the data record-
er 14. The designated in-vivo sensing device 12 being
the in-vivo sensing device 12 for which the RSSI of the
received data signal exceeds the threshold value RSSIT.
In other words, the designated in-vivo sensing device 12
is identified by its proximity to the receiving antennas 34.
The concept of using the highest RSSI is based on the
assumption that the designated capsule is located closer
to the DR than other capsules, therefore its RSSI may
be relatively high when compared with other detected
data signals which may be sent by other sensing devices.
Therefore, in a preferable embodiment, step 408 may be
preceded by the further step of bringing the in-vivo sens-
ing device 12 close to the receiving antennas 34.
[0020] Accordingtoone embodiment, a different meth-
od may be combined with the RSSI to associate the in
vivo sensing device to a specific data recorder. The meth-
od may include the steps of: (i) providing the in-vivo sens-
ing device 12 with an identifier code and storing the iden-
tifier code in the device memory 62; (ii) putting the data
recorder 14 in a receiving mode; (iii) activating the in-vivo
sensing device 12; capturing image and/or other data by
the in-vivo sensing device 12 and transmitting the cap-
tured data together with the identifier code as a data sig-
nal in the form of data frames. After a preset time period,
for example after the first 5 minutes of powering up the
data recorder or the in-vivo sensing device, a histogram
of the received number of data frames (which include an
identifier code) may be calculated. For example, only
frames sent by a sensing device which was powered up
less than the preset time period may be taken into ac-
count in the histogram calculation. After the designated
time period has expired, a decision may be made, for
example associating anin vivo sensing device to the data
recorder based on the largest number of frames received
in the data recorder from a specific sensing device. The
device is then set as the designated capsule. In one em-
bodiment, only frames received with the same device
identifier code may be accepted by the data recorder.
[0021] In some embodiments, the method of identify-
ing the designated in-vivo sensing device 12 may include
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transmitting the "number of frames captured" (deter-
mined by a frame counter in the in-vivo sensing device
12) in the data signal. Since the designated in-vivo sens-
ing device 12 is generally activated only shortly before
deployment then the "number of data frames captured"
should be a relatively small number (e.g., less than 30).
If a data signal is received by the data recorder 14 for
which the "number of data frames" is very large (e.g.,
greater than 100 or greater than 15,000), then it could
be an indication that the data signal was not received
from the designated in-vivo sensing device 12. A thresh-
old value of the number of data frames may be configured
according to, for example, the type of the procedure that
the patient is about to undergo, or according to a type of
sensing device (and/or frame rate) thatis used. This con-
cept may be used as another embodiment, for example:
after power-up of the data recorder, it checks allincoming
frames. This may be performed during a preset interval,
for example the first 10 minutes of operation. During this
interval, data frames including a frame counter with a
value less than a preset threshold value may be accept-
ed. Received frames with a frame counter value which
is greater than the preset threshold may be discarded.
When the time interval is expired, a decision may be
made, for example in the data recorder, after checking
all the accepted data frames and their corresponding de-
vice identifier. The identifier of the device which has the
largest number of data frames received (and accepted)
may be selected as the designated sensing device for
the current in vivo sensing procedure, and may be asso-
ciated to the data recorder. After the association of the
sensing device to the data recorder in the current in vivo
sensing procedure, only data frames arriving from the
selected in vivo sensing device (e.g., having the same
identifier code as the selected sensing device) may be
accepted and recorded by the data recorder.

[0022] In some embodiments, it may be also possible
to combine the frame counter with the RSSI. For exam-
ple, during a preset time period after the power-up of the
data recorder, only frames which have an RSSI value
thatis larger than RSSIT and frame counter which is less
than the frame counter threshold may be counted. After
the preset interval is over, a decision is made based on
the largest number of counted frames arriving from the
same sensing device (e.g., wit the same identifier code
in the frames).

[0023] Fig. 5 is a simplified block diagram illustration
of another method according to embodiments of the in-
vention of identifying an in-vivo sensing device. The
method includes the steps of: (i) providing the in-vivo
sensing device 12 with an identifier code and storing the
identifier code in the device memory 62 (step 502); (i)
putting the data recorder 14 in a receiving mode (step
504); (iii) activating the in-vivo sensing device 12 (step
506); (iv) transmitting by the in-vivo sensing device 12
beacon frames that contain the identifier code (step 508).
At this stage the in-vivo sensing device 12 may not be
operating in a normal acquisition mode and may not be
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capturing data. There are several advantages to trans-
mission of beacon frames instead of sensed data. Bea-
con frames which do not include image data, are usually
small, and are transmitted in a shorter time than in vivo
sensed data frames. Therefore the beacon transmission
may interfere less with other sensing devices’ transmis-
sions. In addition, transmission of beacon frames saves
sensing device power compared to image or other
sensed data transmission. Consequently, whilst the in-
vivo sensing device 12 is in a beacon transmitting mode
it may provide an indication that it is not ready for deploy-
ment. The indication may be by visible means, for exam-
ple, by blinking very fast or very slow or by not blinking
at all. The blinking may be performed by the illumination
sources 22. Preferably, the patient undergoing the sens-
ing procedure should wait until an indication is provided
by the in-vivo sensing device 12 that it is ready for de-
ployment. This may confirm that the in-vivo sensing de-
vice 12 has been acknowledged by the data recorder and
associated to it for the current procedure. The method
includes the further steps of: (v) receiving a beacon frame
by the data recorder 14, extracting the identifier code
from the beacon frame and storing the identifier code in
the data recorder 14 (step 510); (vi) transmitting by the
data recorder 14 a response frame containing an acqui-
sition request, the identifier code and the data recorder’s
identity code (step 512); receiving the response frame
by the in-vivo sensing device 12 (step 514); (vii) capturing
image data and/or other data by the in-vivo sensing de-
vice 12 and transmitting the captured data (step 516);
and receiving the captured data by the data recorder
(step 518). In step 514, as a consequence of the in-vivo
sensing device 12 receiving the acquisition request (con-
tained in the response frame), the in-vivo sensing device
12 changes modes of operation from a beacon transmit-
ting mode to a data capturing mode. In step 516, the
transmitted captured data may be transmitted by the in-
vivo sensing device 12 together with the in-vivo sensing
device identifier code. In some embodiments, the trans-
mitted captured data may be transmitted together with
the in-vivo sensing device identifier code and the data
recorder identifier code. If step 516 includes transmitting
the identifier code and/or the identity code, then step 518
may include receiving these codes. When the data re-
corder 14 receives captured data in step 518, then it has
effectively acquired the designated in-vivo sensing de-
vice 12 and the data recorder provides an external indi-
cation that this is the case. Such an external indication
may be the blinking of data recorder illumination sources.
Alternatively, part of the data recorder viewer 44 may
blink and/or may present a suitable notification. In some
embodiments, the identifier code of the acquired in-vivo
sensing device 12 may be displayed on the data recorder
viewer 44.

[0024] Methods described in this patent may be per-
formed on-line, for example during the capturing of
sensed data by the in vivo sensing device. Determination
of the designated capsule may either made immediately,
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as described in the beacon method illustrated in Fig. 5,
or after a predefined time interval during which data may
be collected and then analyzed. However, these methods
can also be activated off-line, wherein all received data
may be recorded in the data recorder, and the analysis
of the recorded data is performed by a processor, such
as a processor in a workstation, after the in vivo sensing
procedure has ended. The determination of the desig-
nated in vivo sensing device may be based on different
criteria, as described hereinabove, but in accordance
with the invention it always includes determination of the
threshold RSSI, such as:

[0025] The largest number of data frames in an initial
time interval, which have the same sensing device iden-
tifier;

[0026] The largest number of data frames which are
above a threshold RSSI value in a predetermined time
interval, the frames having the same sensing device iden-
tifier;

[0027] The largest number of data frames having the
same sensing device identifier in the entire data record-
ing; or

[0028] The largest number of data frames having the

same sensing device identifier, and also having a frame
counter or ‘'number of transmitted frames’ that may be
below a specific threshold.

[0029] Dataframes thatdo not have the identifier code
as the designated device may be discarded, for example
by the external processor.

[0030] Whilethe presentinvention has been described
with reference to one or more specific embodiments, the
description is intended to be illustrative as a whole and
is not to be construed as limiting the invention to the em-
bodiments shown. It is appreciated that various modifi-
cations may occur to those skilled in the art that, while
not specifically shown herein, are nevertheless within the
scope of the invention.

Claims

1. A method for associating data obtained by a data
recorder (14) to a designated in-vivo sensing device
(12) comprising:

providing the designated in-vivo sensing device
(12) with an internal identifier code (402);
receiving a data signal from an in-vivo sensing
device, said data signal comprising an internal
identifier code (408);

determining that the received data signal is re-
ceived from the designated in-vivo sensing de-
vice (12) when the Received Signal Strength In-
dication (RSSI) of the received signal during a
predetennined time period exceeds a threshold
value (410, 412); and

if the data signal is received from the designated
in-vivo sensing device (12), storing (414) the da-
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ta signal in the data recorder (14).

2. The method of claim 1 further comprising extracting

(414) the internal identifier code (408) from said data
signal;

selecting the internal identifier code (408) which is
contained in the largest number of frames; and
determining the designated in vivo device (12) based
on the selected internal identifier code (408).

3. The method of any preceding claim wherein the re-
ceived data signal is a beacon frame that contains
the internal identifier code (408).

4. The method of any preceding claim wherein the data

signal further comprises image data.

5. The method of any preceding claim wherein deter-
mining if the received data signal is received from
the designated in-vivo sensing device (12) is per-
formed online during an in vivo sensing procedure.

6. An in-vivo sensing system for associating data ob-
tained by a data recorder (14) to a designated in-
vivo sensing device (12) comprising:

an in-vivo sensing device (12) comprising anim-
ager (18) for capturing image data, an illumina-
tion source (22), acommunication unit (30) com-
prising an antenna (32) for wirelessly transmit-
ting data; and

an identifier element (58) comprising an identi-
fier code (402), wherein said identifier element
(58) is a radio frequency identification chip or a
barcode; and

an external data recorder (14) to store data re-
ceived from the in-vivo sensing device (12);
wherein said data recorder (14) is provided with
a Received Signal Strength Indication (RSSI)
unit (60) to determine whether the received data
signal is received from a designated in-vivo
sensing device (12) based on a Received Signal
Strength Indication.

7. The system of claim 6 wherein the identifier element
(58) is included in the in-vivo sensing device (12).

8. The system of claim 6 or 7 further comprising a con-
tainer (56) for the in-vivo sensing device (12), where-
in said identifier element (58) is included in the con-
tainer (56).

9. The system of any one of claims 6 to 8 further com-
prising a device holder (54) for the in-vivo sensing
device (12), wherein said identifier element (58) is
included in said holder (54).

10. The system of any one of claims 6 to 9 wherein the
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identifier element (58) has an identifier code (402),
said code (402) comprised of a numeric string of
characters or an alphanumeric string of characters.

Patentanspriiche

1.

Verfahren zum Zuordnen durch ein Datenaufzeich-
nungsgerat (14) erhaltener Daten zu einer festge-
legten In-vivo-Messvorrichtung (12) mit folgenden
Schritten:

Versehen der festgelegten In-vivo-Messvorrich-
tung (12) mit einem internen Identifizierungsco-
de (402),

Empfangen eines Datensignals von einer In-
vivo-Messvorrichtung, wobei das Datensignal
einen internen ldentifizierungscode (408) auf-
weist,

Feststellen, dass das empfangene Datensignal
von der festgelegten In-vivo-Messvorrichtung
(12) empfangen wird, wenn die Angabe der Star-
ke des empfangenen Signals ("Received Signal
Strength Indication" - RSSI) wahrend eines vor-
bestimmten Zeitraums einen Schwellenwert
Ubersteigt (410, 412), und

Speichern (414) des Datensignals in dem Da-
tenaufzeichnungsgerat (14), falls das Datensi-
gnal von der festgelegten In-vivo-Messvorrich-
tung (12) empfangen wird.

2. Verfahren nach Anspruch 1 mit folgenden weiteren

Schritten:

Extrahieren (414) des internen Identifizierungs-
codes (408) aus dem Datensignal,

Auswahlen des internen Identifizierungscodes
(408), der in der gréten Anzahl von Rahmen
enthalten ist, und

Feststellen der festgelegten In-vivo-Vorrichtung
(12) auf der Grundlage des ausgewahlten inter-
nen ldentifizierungscodes (408).

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei das empfangene Datensignal ein Bea-
con-Frame ist, der deninternen Identifizierungscode
(408) enthalt.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei das Datensignal ferner Bilddaten auf-
weist.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei das Feststellen, ob das empfangene Da-
tensignal von der festgelegten In-vivo-Messvorrich-
tung (12) empfangen wird, wahrend einer In-vivo-
Messprozedur online ausgefihrt wird.
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6.

10.

In-vivo-Messsystem zum Zuordnen von einem Da-
tenaufzeichnungsgerat (14) erhaltener Daten zu ei-
ner festgelegten In-vivo-Messvorrichtung (12), wel-
ches aufweist:

eine In-vivo-Messvorrichtung (12), die eine Bild-
gebungseinrichtung (18) zum Erfassen von Bild-
daten, eine Beleuchtungsquelle (22) und eine
Kommunikationseinheit (30) mit einer Antenne
(32) zum drahtlosen Senden von Daten auf-
weist,

ein ldentifikationselement (58), das einen Iden-
tifikationscode (402) aufweist, wobei das Iden-
tifikationselement (58) ein Funkfrequenz-ldenti-
fikationschip oder ein Strichcode ist, und

ein externes Datenaufzeichnungsgerat (14)
zum Speichern von der In-vivo-Messvorrichtung
(12) empfangener Daten,

wobei das Datenaufzeichnungsgerat (14) mit ei-
ner Einheit (60) zur Angabe der Starke des emp-
fangenen Signals ("Received Signal Strength
Indication" - RSSI) versehen ist, um auf der
Grundlage einer Angabe der Starke des emp-
fangenen Signals ("Received Signal Strength
Indication") festzustellen, ob das empfangene
Datensignal von einer festgelegten In-vivo-
Messvorrichtung (12) empfangen wird.

System nach Anspruch 6, wobei das Identifikations-
element (58)in der In-vivo-Messvorrichtung (12) ent-
halten ist.

System nach Anspruch 6 oder 7, welches ferner ei-
nen Behalter (56) fir die In-vivo-Messvorrichtung
(12) aufweist, wobei das Identifikationselement (58)
in dem Behalter (56) enthalten ist.

System nach einem der Anspriiche 6 bis 8, welches
ferner einen Vorrichtungshalter (54) fir die In-vivo-
Messvorrichtung (12) aufweist, wobei das Identifika-
tionselement (58) in dem Halter (54) enthalten ist.

System nach einem der Anspriiche 6 bis 9, wobei
das Identifikationselement (58) einen ldentifizie-
rungscode (402) aufweist, der aus einer numeri-
schen Zeichenkette oder einer alphanumerischen
Zeichenkette besteht.

Revendications

Procédé pour associer des données obtenues par
un enregistreur de données (14) a un dispositif de
détection in vivo (12) comprenant :

- munir le dispositif (12) de détection in vivo d’'un
code (402) d’identification interne ;
- recevoir un signal de données d’un dispositif
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de détection in vivo, ledit signal de données
comprenant un code (408) d'identification
interne ;

- s'assurer que le signal de données regu est
recu depuis ledit dispositif (12) de détection in
vivo lorsque le RSSI (identification de force de
signal regu) du signal, durant une période de
temps prédéterminée, excéde une valeur de
seuil (410, 412) ; et

- si le signal de données est regu depuis le dis-
positif (12) de détection in vivo, stocker (414) le
signal de données dans I'enregistreur de don-
nées (14).

2. Procédé selon la revendication 1, caractérisé en

ce qu’il comporte en outre :

-- extraire (414) le code (408) d’identification in-
terne a partir dudit signal de données ;

-- sélectionner le code (408) identification inter-
ne qui est contenu dans le plus grand nombre
de trames ; et

-- déterminer ledit dispositif in vivo (12) basé sur
le code (408) d’identification interne choisi.

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que le signal de données
regu est une trame de balise qui contient le code
(408) d’identification interne.

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que le signal de données
comporte en outre des données d’image.

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que I'on vérifie si le signal
de données regu est regu a partir dudit dispositif (12)
de détection in vivo, par une opération en ligne du-
rant une procédure de détection in vivo.

Systéme de détection in vivo pour I'association de
données obtenues par un enregistreur de données
(14) vers un dispositif (12) de détection in vivo défini,
comprenant :

- un dispositif de détection in vivo (12) compre-
nant un moyen d’imagerie (18) pour réaliser des
données d’'image, une source de lumiére (22),
une unité (32) de communication comprenant
une antenne (32) pour la transmission sans fil
de données ;

- un élément d’identification (58) comprenant un
code d’identification (402), dans lequel le dit élé-
ment d’identification (58) est une puce d’identi-
fication par radiofréquences ou un code barres ;
- un enregistreur de données externes (14) pour
stocker des données regues depuis le dispositif
(12) de détection in vivo ;
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10.

systéme dans lequel le dit enregistreur de données
(14) est pourvu d’une unité (60) de RSSI (Indication
de force de signal regu) pour déterminer si le signal
de données regu est regu a partir d’'un dispositif (12)
de détection in vivo désigné, basé sur une indication
de force de signal recu (RSSI).

Systéme selon la revendication 6, caractérisé en
ce que I'élément d’identification (58) est inclus dans
le dispositif de détection in vivo (12).

Systéme selon I'une des revendications 6 ou 7, ca-
ractérisé en ce qu’il comporte en outre un conte-
neur (56) pour le dispositif (12) de détection in vivo,
ledit élément (58) d'identification étant inclus dans
le conteneur (56).

Systéme selon 'une des revendications 6 a 8, ca-
ractérisé en ce qu’il comporte en outre un dispositif
de maintien (54) pour le dispositif de détection in vivo
(12), dans lequel le dit élément d’identification (58)
est inclus dans ledit dispositif de maintien (54).

Systéme selon 'une des revendications 6 a 9, ca-
ractérisé en ce que I'élément d’identification (58)
présente un code d’identification (402), ledit code
(402) comprenant une chaine numérique de carac-
teres ou une chaine alphanumérique de caractéres.
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