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(57) Abstract: A receiver apparatus capable of reducing the
data loss, which would occur due to an accidental discon-
nection of an antenna, as much as possible. When a discon-
nection of an antenna is detected (step S103: Yes) after a
commencement of recording operation (step S101: Yes), a
warning means is activated to issue a waming, which indi-
cates to the effect that the antenna has been disconnected, to
the user (step $105). In a case of no matter even when the
antenna has been disconnected, for example, before the com-
mencement of an examination (step $101: No), no warning
is issued (step S$102). Thus, it is arranged that if an acciden-
tal disconnection of the antenna occurs under circumstances
where the antenna must be used, for example, during an ex-
amination, the use, for example, an examined subject, can be
notificd of it, thereby, for example, urging him to reconnect
the antenna, with the result that the data loss occutring due
to the disconnection of the antenna can be reduced as mush
as possible.
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DESCRIPTION

RECEIVING APPARATUS

TECHNICAL FIELD

[0001) The present invention relates to a receiving
apparatus that receives a radio signal transmitted from a
body-insertable apparatus such as a capsule endoscope
inserted into a subject, using an antenna at the outside of

the subject.

BACKGROUND ART

[0002] In recent years, in the field of endoscope, a
capsule endoscope having an imaging function and a radio
communication function has appeared. After a subject
swallows the capsule endoscope from the mouth to perform an
observation (examination), the capsule endoscope moves
within internal organs (within the body cavity) such as an
esophagus, a stomach, and a small bowel, following its
peristalsis, during the observation period, until when the
capsule endoscope is naturally discharged from the body
(human body) of the subject. The capsule endoscope
sequentially images at a predetermined imaging rate, using
the imaging function.

[0003] During the observation period when the capsule
endoscope moves within the internal organs, image data
acquired by imaging within the body cavity by the capsule
endoscope is sequentially transmitted to the outside of the
subject, by the radio communication function such as radio
transmission, and is stored into a memory provided within
an external receiving device. When the subject carries the
receiving device having the radio communication function

and the memory function, the subject can move freely even
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during the observation period from when the subject
swallows the capsule endoscope until when the capsule
endoscope is discharged. After the observation, a doctor
or a nurse can perform diagnosis by displaying the images
of the body cavity on a display unit such as a display,
based on image data stored in the memory of the receiving
device (see Patent Document 1).

[0004] In receiving image data, in general, a receiving
device has plural antennas dispersedly disposed at the
outside of the subject to receive image signals transmitted
from the capsule endoscope, and receives an image signal by
selectively switching one antenna having large reception
strength. For example, the Patent Document 1 describes a
receiving device that switches reception of plural antennas
disposed at the outside of the subject, and searches a
position of the capsule endoscope within the subject as a
signal source of an image signal, based on field strength
that each antenna receives.

[0005] Patent Document 1: Japanese Patent Application
Laid-open No. 2003-19111

DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[(0006]) An antenna connected to the receiving device has
a relatively long cable disposed at the outside of the
subject and is connected to the receiving device.
Therefore, the antenna can be detached from the receiving
device to avoid interruption of the cable when the subject
wears the antenna, except during the examination. More
specifically, cables that are connected to plural antennas
are set as units using a connector, and are detachably
connected to the receiving device. After the antennas are

disposed at the outside of the subject, the connector of
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the cables of the antennas is connected to the receiving
device, and the examination is started.

[0007] During the observation with the capsule endoscope,
the subject can move freely by carrying the receiving
device. However, the connector of the cables of the
antennas can be detached from the receiving device, for some
reason. When the antennas are detached, the receiving
device cannot receive image data of the body cavity
transmitted from the capsule endoscope, and the important
body-cavity image data sequentially transmitted for the
examination are lost. 1In other words, the prepared
examination using the capsule endoscope becomes wasteful.
Conventionally, effective measure against this situation has
not been taken.

{ooo08] The present invention has been achieved in view of
the above problems. It is an object of embodiments of the
present invention to provide a receiving apparatus that can

suppress data loss when antennas are detached.

[0009] A receiving apparatus according to one aspect of the
present invention includes: an antenna that is detachably
connected to a receiving apparatus main body, and receives a
radio signal transmitted from a body-insertable apparatus;
an operation start detector that detects a start of a
recording operation following a reception of a radio signal
transmitted from the body-insertable apparatus; a connection
state detector that detects a state of connection of the
antenna to the receiving apparatus main body; a warning unit
that issues a warning to a user; and a controller that
operates the warning unit when a non-connection of the

antenna is detected after a recording operation is started.
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(0010] In the receiving apparatus, the receiving apparatus
may further include a measuring unit that measures a lapse
time since the recording operation is started, wherein the
controller may operate the warning unit when a non-
connection of the antenna is detected after the recording
operation is started and before a predetermined time set in
advance passes.

[0011] In the receiving apparatus, the receiving apparatus
may further include an external-device connection detector
that detects presence of a connection with an external data
processor, wherein the controller may operate the warning
unit when a non-connection of the antenna is detected in a
state that the external data processor is not connected
after the recording operation is started.

[0012] In the receiving apparatus, the warning unit may
issue a warning by displaying a warning on a display unit.
[0013] In the receiving apparatus, the warning unit may
issue a warning by lighting on or blinking a light-emitting
element.

[0014] In the receiving apparatus, the warning unit may
issue a warning using a warning sound.

[0015] In the receiving apparatus, the warning unit may
issue a warning by vibrating the receiving apparatus main
body .

EFFECT OF THE INVENTION
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{0016] A receiving apparatus according to the present
invention operates a warning unit to warn a user that an
antenna is detached, when a non-connection of the antenna
is detected after a recording operation is started.
Therefore, the receiving apparatus does not issue a warning
when detachment of the antenna has no problem such as when
an examination is not yet started. The receiving apparatus
issues a warning to a user such as a subject, when the
antenna is detached in a state that the use of the antenna
is essential for the examination or the like. With this
arrangement, the user can be prompted to connect the
antenna again, thereby suppressing data loss when the

antenna is detached.

BRIEF DESCRIPTION OF DRAWINGS

[0017] Fig. 1 is a schematic diagram showing an entire
configuration of a radio intra-subject information
acquiring system according to a first embodiment of the
present invention;

Fig. 2 is a schematic diagram showing an exterior of a
receiving apparatus;

Fig. 3 is a schematic block diagram showing a
configuration example of a receiving apparatus;

Fig. 4 is a schematic flowchart showing an example of
warning control executed when an antenna according to the
first embodiment is detached;

Fig. 5 is a schematic flowchart showing an example of
warning control executed when an antenna according to a
second embodiment of the present invention is detached; and

Fig. 6 is a schematic flowchart showing an example of
warning control executed when an antenna according to a

third embodiment of the present invention is detached.
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EXPLANATIONS OF LETTERS OR NUMERALS
[0018] 1 Subject

2 Receiving apparatus

2a Antenna unit

2b Main receiving unit

3 Capsule endoscope

4 Display device

5 Portable recording medium

15 Display unit

22 Timer

BEST MODE (S) FOR CARRYING OUT THE INVENTION

[0019] Exemplary embodiments of a receiving apparatus
according to the present invention will be explained below
in detail with reference to the accompanying drawings.
Note that the invention is not limited to the embodiments,
and the embodiments can be variously modified without
departing from the scope of the invention.

[0020] (First embodiment)

Fig. 1 is a schematic diagram showing an entire
configuration of a radio intra-subject information
acquiring system as a preferred embodiment of a receiving
apparatus according to the present invention. The radio
intra-subject information acquiring system uses a capsule
endoscope as one example of a body-insertable apparatus as
a transmitting apparatus. In Fig. 1, the radio intra-
subject information acquiring system includes a receiving
apparatus 2 that has a radio receiving function, and a
capsule endoscope 3 that is inserted into a subject 1,
images a body cavity, and transmits an image signal to the
receiving apparatus. The radio intra-subject information
acquiring system also includes a display device 4 that

displays a body-cavity image based on an image signal
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received by the receiving apparatus 2, and a portable
recording medium 5 that delivers data between the receiving
apparatus 2 and the display device 4. The receiving
apparatus 2 includes an antenna unit 2a that has plural
receiving antennas Al to An adhered to the external surface
of the body of the subject 1, and a main receiving unit 2b
as a receiving apparatus main body that processes radio
signals received via the receiving antennas Al to An.

These units are detachably connected via a connector. The
receiving antennas Al to An can be also fitted to a
receiving jacket that the subject can wear. The subject 1
can wear the receiving jacket, thereby fitting the
receiving antennas Al to An. In this case, the receiving
antennas Al to An can be detachable to the jacket.

(0021] The display device 4 displays a body cavity image
picked up by the capsule endoscope 3, and has a
configuration of a workstation that displays an image based
on the data acquired by the portable recording medium 5.
Specifically, the display device 4 can be configured to
directly display an image using a CRT display, a liquid
crystal display, or the like, or can be configured to
output an image to other medium such a printer.

[0022] For the portable recording medium 5, a Compact
Flash (registered trademark) memory or the like is used.
The portable recording medium 5 is detachable to the main
receiving unit 2b and the display device 4, and can output
or record informaticn when the portable recording medium 5
is mounted on both. 1In the present embodiment, the
portable recording medium 5 is mounted on the display
device 4 of the workstation, and stores identification
information such as an examination ID. Immediately before
the examination, the portable recording medium 5 is mounted

on the main receiving unit 2b. The main receiving unit 2b

-10-
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reads the identification information, and registers the
information into the main receiving unit 2b. While the
capsule endoscope 3 is moving within the body cavity of the
subject 1, the portable recording medium 5 is mounted on
the main receiving unit 2b fitted to the subject 1, and
records the data transmitted from the capsule endoscope 3.
After the capsule endoscope 3 is discharged from the
subject 1, that is, after the imaging within the subject 1
ends, the portable recording medium 5 is taken out from the
main receiving unit 2b, and is mounted on the display
device 4. The display device 4 reads the data recorded on
the portable recording medium. For example, the portable
recording medium 5 delivers data between the main receiving
unit 2b and the display device 4, so that the subject 1 can
move freely during the imaging of the body cavity. This
arrangement contributes to shorten the period of data
delivery to the display device 4. The data can be also
delivered between the main receiving unit 2b and the
display device 4, using other recording device such as a
hard disk incorporated in the main receiving unit 2b. The
recording device and the display device 4 can be connected
by wire or by radio to deliver data between the both.

{0023] A configuration of the receiving apparatus is
explained below using a schematic diagram of the Fig. 2 and
a block diagram of Fig. 3. The receiving apparatus 2 has a
function of receiving the image data within the body cavity
radio-transmitted from the capsule endoscope 3. As shown
in Fig. 2 and Fig. 3, the receiving apparatus 2 has a shape
that enables the subject 1 to wear and carry the receiving
apparatus 2, and includes the antenna unit 2a and the main
receiving unit 2b that is detachably connected to the
antenna unit 2a. The antenna unit 2a receives radio

signals transmitted from the capsule endoscope 3, via the

11-
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receiving antennas Al to An, and demodulates the radio
signals into image signals. The main receiving unit 2b
performs signal processing of the image signals.

[0024] As shown in Fig. 2, a battery pack 17 as a power
supply unit that accommodates a power supply battery is
detachably fitted to the external surface of the main
receiving unit 2b. When the battery pack 17 is mounted on
the main receiving unit 2b, the battery and an internal
device described later of the main receiving unit 2b are
electrically connected, and power can be supplied to the
internal device. A display unit 15 as a display including
a liquid crystal display such as an LCD and a warning unit
is provided in the front external surface, and the display
unit 15 displays identification information such as the
registered examination ID. An operation switch 18 is
provided on the front external surface, thereby making it
possible to select information to be displayed on the
display unit 15 and adjust a color tone of the display unit
15. An inserting unit no shown of the portable recording
medium 5 is provided on the side external surface, thereby
detachably holding the inserted portable recording medium 5,
and enabling the main receiving unit 2b to record image
data. Further, a connecting unit 19 is provided on the
upper external surface to detachably connect the cables of
the receiving antennas Al to An. A casing 20 of the
antenna unit 2a has a connector not shown that is connected
to the connecting unit 19.

[0025] As shown in Fig. 3, the antenna unit 2a includes
a changeover switch SW that selectively switches one of the
receiving antennas Al to An, and a receiving circuit 11
that is connected to a latter stage of the changeover
switch SW, amplifies radio signals from the receiving

antennas Al to An of which connection is switched by the

-12-
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-10-

changeover switch SW, and demodulates the amplified radio
signals into image signals as transmission information.
[0026] The main receiving unit 2b receives an image
signal demodulated by the antenna unit 2a, and processes
this signal. As shown in Fig. 3, the main receiving unit 2b
includes: a signal processing circuit 13 and an A/D
converter 14 that are connected to the latter stage of the
receiving circuit 11, via the connecting unit 19 and the
connector not shown of the casing 20; the display unit 15; a
memory unit 16 that stores various information; the portable
recording medium 5; a control unit C that controls these
constituent elements; and a power supply unit 17 that
supplies power to the main receiving unit 2b and the antenna
unit 2a.

[0027] The signal processing circuit 13 performs
processing such as serial-parallel conversion, an image
interpolation process, and a compression process on image
signal data demodulated by the receiving circuit 11 of the
antenna unit 2a. The control unit C includes a switch
controller Cl that switches an antenna; a warning controller
C2 as a controller that controls whether to display a
warning that indicates detachment of an antenna to a user
through the display unit 15; and a connection state detector
C3 as a connection state detector that detects a state of
connection to the connecting unit 19 of the main receiving
unit 2b of the casing 20 of the antenna unit 2a.

[o028] The receiving circuit 11 amplifies a radio signal
output from the changeover switch SW, outputs a demodulated
image signal S1 to the signal processing circuit 13, and
outputs a received strength signal S2 showing signal
strength of the amplified radio signal to the A/D converter

14. The control unit C stores the image data processed by

13-
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the signal processing circuit 13 into the portable
recording medium 5, and displays an image according to need.
The control unit C takes in the received strength signal S2
that is converted into a digital signal by the A/D
converter 14. The switch controller Cl selects a receiving
antenna that receives the digital signal in largest signal
strength, as a receiving antenna that acquires image data,
based on the received strength signal S2 acquired by
sequentially switching the receiving antennas Al to An.

The switch contrcller Cl outputs a switch signal S3 that
instructs a switch to the antenna, to the changeover switch
SW. The control unit C stores the signal strength received
by each receiving antenna, together with the image data,
into the portable recording medium 5, by relating the
signal strength to the selected receiving antenna. The
stored signal strength of each receiving antenna becomes
the information to be used to calculate a position of the
capsule endoscope 3 within the subject when the image data
is received.

{0029) The connection state detector C3 detects whether
the casing 20 of the antenna unit 2a is connected to the
connecting unit 19 of the main receiving unit 2b. In the
present embodiment, a signal line 21 for detecting open-
circuit (for detecting an antenna connection) is provided,
separately from an RF signal line for the image signal Sl
and the received strength signal S$2, within the cable of
the antenna unit 2a. The connection state detector C3
detects a connection/non-connection (detachment of an
antenna), based on a level state of the signal line 21.

For example, in the present embodiment, the connection
state detector C3 detects that the signal line 21 is in a
connection state, when the signal line 21 is at an L level,

and detects that the signal line 21 is in a non-connection

-14-
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state (detachment of an antenna), when the signal line 21
is at an H level.

[0030]) When the connection state detector C3 detects an
detachment of an antenna, the warning controller C2
controls the operation of the display unit 15 to issue a
warning, in a predetermined condition, using a warning
display on the display unit 15 such as “Antenna is detached.
Please connect it again.”

[0031] A predetermined condition of issuing a warning is
determined depending on whether the use of the antennas Al
to An is essential, in the flow of an examination executed
by the capsule endoscope 3. First, prior to the start of
the examination, data of a patient is set to the storage
unit 16 of the main receiving unit 2b. Next, the antennas
Al to An are set to predetermined parts of the subject 1.
At this stage, even when the antennas Al to An are not
connected to the main receiving unit 2b, the antennas are
in a normal state (conversely, the antennas Al to An can be
detached to the main receiving unit 2b, by considering the
workability during the operation). Thereafter, the
examination is started, by mounting the casing 20 of the
antennas Al to An on the connecting unit 19 of the main
receiving unit 2b to set the antennas in a connection state.
After the examination is started, the main receiving unit
2b receives body-cavity image data radio-transmitted from
the capsule endoscope 3 through the antennas Al to An, and
sequentially records the image data into the portable
recording medium 5. When the antenna is detached (when the
casing 20 is detached) at this stage for some reason, it is
an abnormal state.

{0032] In other words, even when the antenna is detached,
it is not preferable to issue a warning before starting an

examination (before starting acqguisition of a body cavity

-15-
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image). In the present embodiment, a warning is issued to
notify an abnormal state, when the antenna is detached
after the examination, for which the use of the antenna is
essential, is started. An example of warning control when
the antenna according to the present embodiment is detached
is explained with reference to a schematic flow chart shown
in Fig. 4. This process is executed in a state that the
power supply switch of the receiving apparatus 2 (the main
receiving unit 2b) is turned on (step S100: Yes). Next,
whether a recording operation is started is determined to
determine whether the examination has been started (step
S101). As an example of this determination process, it is
determined that the recording operation has not been
started yet, when a triggering synchronization is not
detected from the radio signal transmitted from the capsule
endoscope 3 after the power supply is turned on (step S101:
No). Once a synchronization signal is detected, it is
determined that the recording has been started (step S101:
Yes). The portable recording medium 5 is formatted before
the examination is started. Therefore, by looking at a
state of writing to the portable recording medium 5, it can
be determined that the recording operation has not yet been
started, when body-cavity image data has not yet been
written into the portable recording medium 5. When the
recording operation is not yet started (step S101: No), the
state is normal even when the antenna is detached, and it
is not necessary to warn the user. Therefore, the warning
controller C2 controls the display unit 15 not to issue a
warning (step S102).

[0033] on the other hand, if the recording operation has
been already started (step S10l: Yes), it is determined
whether the casing 20 of the antennas Al to An is in the

non-connection state (the antenna-detached state), by

-16-
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referencing a result of the detection executed by the
connection state detector C3 (step S103). When the antenna
detachment has not occurred (step S103: No), the state is
normal, and no warning is issued to the user. Therefore,
the warning controller C2 controls the display unit 15 not
to issue a warning (step 5104). When the antenna is
detached (step S103: Yes), the state is abnormal, and the
warning controller C2 controls the operation of the display
unit 15 to display the warning of “Antenna is detached.
Please connect it again.” (step S105). With this
arrangement, the user (the subject 1, the doctor, or the
nurse) can promptly make proper response to make the
connecting unit 19 of the main receiving unit 2b connect
the casing 20 of the antennas Al to An again, thereby
suppressing data loss when the antenna is detached.

(0034) The order of the determination of the start of
the recording operation (step S101) and the determination
of the antenna non-connection (step S103) can be opposite
so that the determination of the antenna non-connection is
executed first. The warning display of the antenna non-
connection is not limited to be executed by the display
unit 15, and the warning can be issued by lighting on or
blinking a light-emitting element such as an LED.
Alternatively, a buzzer or a speaker can be used to issue a
warning by sound. Alternatively, a vibrator can be
incorporated in the main receiving unit 2b, and the main
receiving unit 2b can be vibrated to issue a warning.

[0035] (Second embodiment)

A second embodiment of the present invention is
explained with reference to Fig. 5. Fig. 5 is a schematic
flowchart showing an example of warning contrel according
to the present embodiment, executed when an antenna is

detached. 1In the first embodiment, a warning is issued
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when the antenna detachment is detected after the recording
operation is started. Therefore, a warning is issued when
the antenna detachment is detected, before the power supply
switch of the main receiving unit 2b is turned off, even
after the capsule endoscope 3 is discharged from the
subject 1 {at this stage, a body-cavity image cannot be
acquired). However, at this stage, the body-cavity image
data is already acquired, and it is not necessary to issue
a warning even when the antenna is detached.

{0036] In the present embodiment, one examination using
the capsule endoscope 3 ends after a constant time, for
example, about eight hours, since the recording is started,
and the capsule endoscope is discharged to the outside of
the body cavity. Therefore, a timer 22 (see Fig. 3} is
used to monitor a lapse time since the recording operation
is started. Any warning is not issued even when the
antenna is detached, after a lapse of a constant time, even
after the recording is started.

[0037] This process is executed in a state that the
power supply switch of the receiving apparatus 2 (the main
receiving unit 2b) is turned on (step S200: Yes). Whether
a recording operation is started is determined to determine
whether the examination has been started (step $201). When
the recording operation is not yet started (step S201: No),
the state is normal even when the antenna is detached, and
it is not necessary to warn the user. Therefore, the
warning controller C2 controls the display unit 15 not to
issue a warning (step $202).

{0038) Oon the other hand, when the recording operation

has been started (step S201: Yes), the timer 22 is started

at the time of starting the recording operation (step S5203).

It is determined whether the casing 20 of the antennas Al

to An is in the non-connection state (the antenna-detached
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state), by referencing a result of the detection executed
by the connection state detector C3 (step S204). When the
antenna detachment has not occurred (step S$204: No), the
state is normal, and no warning is issued to the user.
Therefore, the warning controller C2 controls the display
unit 15 not to issue a warning (step S5205). When the
antenna is detached (step S204: Yes), it is determined
whether a predetermined time has passed since the recording
operation is started (step $206). When a predetermined
time has not passed yet (step S206: No), the examination is
being continued, and the antenna is detached as the
abnormal state. Therefore, the warning controller C2
controls the operation of the display unit 15 to display
the warning of “Antenna is detached. Please connect it
again.” (step S207). With this arrangement, the user (the
subject 1, the doctor, or the nurse) can promptly make
proper response to make the connecting unit 19 of the main
receiving unit 2b connect the casing 20 of the antennas Al
to An again, thereby suppressing data loss when the antenna
is detached.
[0039] On the other hand, even when the antenna
detachment has occurred (step $S204: Yes), when a
predetermined time has passed since the recording operation
is started (step S206: Yes), the capsule endoscope 3 is
already detached to the outside of the body cavity, and the
acquisition of the body-cavity image data is not necessary.
Therefore, no warning is issued to the user, and the
warning controller C2 controls the display unit 15 not to
display the warning (step $208).
{0040] {(Third embodiment}

A third embodiment of the present invention is
explained with reference to Fig. 6. Fig. 6 is a schematic

flowchart showing an example of warning control according
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to the present embodiment, executed when an antenna is
detached. 1In the present embodiment, the main receiving
unit 2b includes a built-in type recording medium such as a
hard disk, in place of the portable recording medium 5.
Data is delivered to the display device 4, by connecting
the main receiving unit 2b to the display device 4.

[0041] In the first embodiment, a warning is issued when
the antenna detachment is detected after the recording
operation is started. When the main receiving unit 2b is
connected to the display device 4 to transfer data after
the examination ends, for example, the detachment of the

antenna causes a warning to be issued when the power supply

‘switch of the main receiving unit 2b is on. However, at

this stage, the examination has already ended, and there is
no need to issue a warning when the antenna is detached.

On the contrary, it is necessary to facilitate the
connection between the main receiving unit 2b and the
display device 4, by detaching the casing 20 of the
antennas Al to An.

[0042] In the present embodiment, when the main
receiving unit 2b and the display device 4 are connected to
each other, any warning is not issued even when the antenna
is detached. This process is executed in the state that
the power supply switch of the receiving apparatus 2 (the
main receiving unit 2b) is turned on (step S300: Yes).
Next, whether a recording operation is started is
determined to determine whether the examination has been
started (step S301). When the recording operation is not
yet started (step S301: No), the state is normal even when
the antenna is detached, and it is not necessary to warn
the user. Therefore, the warning controller C2 controls
the display unit 15 not to issue a warning (step S$302).
(0043) On the other hand, when the recording operation
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has been started (step S$301: Yes), it is determined whether
the casing 20 of the antennas Al to An is in the non-
connection state (the antenna-detached state), by
referencing a result of the detection executed by the
connection state detector C3 (step S303). When the antenna
detachment has not occurred (step S303: No), the state is
normal, and no warning is issued to the user. Therefore,
the warning controller C2 controls the display unit 15 not
to issue a warning (step S304). When the antenna is
detached (step S303: Yes), it is determined whether the
main receiving unit 2b is connected to the display device 4
(step S305). This state can be determined based on the
state of a USB terminal that connects between the both.
When the display device 4 is not connected (step S305: No),
the examination is being continued, and the antenna is
detached as the abnormal state. Therefore, the warning
controller C2 controls the operation of the display unit 15
to display the warning of “Antenna is detached. Please
connect it again.” (step S306). With this arrangement, the
user (the subject 1, the doctor, or the nurse) can promptly
make proper response to make the connecting unit 19 of the
main receiving unit 2b connect the casing 20 of the
antennas Al to An again, thereby suppressing data loss when
the antenna is detached.

[0044) On the other hand, even when the antenna
detachment has occurred (step S303: Yes), when the display
device 4 is being connected (step $305: Yes), the
examination has already ended, and there is no need to
issue a warning to the user. Therefore, the warning
controller C2 controls the display unit 15 not to issue a

warning (step S307).

INDUSTRIAL APPLICABILITY
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[0045] As described above, the receiving apparatus
according to the present invention is useful when the
antenna at the outside of the subject is used to receive a
radio signal transmitted from the body-insertable apparatus
such as the capsule endoscope inserted into the subject, and
it is particularly useful when a detachable antenna is

provided.

[0046] The reference in this specification to any prior
publication (or information derived from it), or to any
matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that
that prior publication (or information derived from it) or
known matter forms part of the common general knowledge in

the field of endeavour to which this specification relates.

[0047] Throughout this specification and claims which
follow, unless the context requires otherwise, the word
"comprise", and variations such as '"comprises" and
"comprising”, will be understood to imply the inclusion of a
stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of

integers or steps.
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CLAIMS

1. A receliving apparatus comprising:

an antenna that is detachably connected to a receiving
apparatus main body, and receives a radio signal
transmitted from a body-insertable apparatus;

an operation start detector that detects a start of a
recording operation following a reception of a radio signal
transmitted from the body-insertable apparatus;

a connection state detector that detects a state of
connection of the antenna to the receiving apparatus main
body;

a warning unit that issues a warning to a user; and

a controller that operates the warning unit when a
non-connection of the antenna is detected after a recording

operation is started.

2. The receiving apparatus according to claim 1, further
comprising

a measuring unit that measures a lapse time since the
recording operation is started, wherein

the controller operates the warning unit when a non-
connection of the antenna is detected after the recording
operation is started and before a predetermined time set in

advance passes.

3. The receiving apparatus according to claim 1 or 2,
further comprising

an external-device connection detector that detects
presence of a connection with an external data processor,
wherein

the controller operates the warning unit, when a non-

connection of the antenna is detected in a state that the
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external data processor is not connected after the recording

operation is started.

4. The receiving apparatus according to any one of claims
1 to 3, wherein the warning unit issues a warning by

displaying a warning on a display unit.

5. The receiving apparatus according to any one of claims
1 to 3, wherein
the warning unit issues a warning by lighting on or

blinking a light-emitting element.

6. The receiving apparatus according to any one of claims
1 to 3, wherein
the warning unit issues a warning using a warning

sound.

7. The receiving apparatus according to any one of claims
1 to 3, wherein
the warning unit issues a warning by vibrating the

receiving apparatus main body.

8. A receiving apparatus substantially as hereinbefore

described with reference to the accompanying drawings.
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FIG.2
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FIG.4
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