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CAPSULE-TYPE MEDICAL APPARATUS AND
A COMMUNICATION METHOD FOR THE
CAPSULE-TYPE MEDICAL APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application is a divisional of copending
U.S. patent application Ser. No. 10/271,696, filed on Oct. 16,
2002, which claims benefit of Japanese Patent Application
No. 2002-140606 filed in Japan on May 15, 2002, the con-
tents of each of which are incorporated by this reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a capsule-type
medical apparatus, comprising a capsule body which is
inserted in a living body to perform observation or the like and
an external apparatus, and a communication method for the
capsule-type medical apparatus.

[0004] 2. Description of the Related Art

[0005] Thelatest medical apparatuses include conventional
capsule-type medical apparatuses made so as to attain living-
body information by having the patient swallow a capsule and
to send that living-body information to an external apparatus.
[0006] Ofthese, the U.S. Pat. No. 5,604,531 proposes an in
vivo video camera system wherein an image pickup element
is placed in a living body and sends the captured images of the
digestive tract to outside of the living body. Also, Japanese
Patent Laid-open Publication No. H02-31738 discloses a
medical capsule constituted to execute prescribed functions
inside the living body according to commands from an exter-
nal apparatus. This medical capsule provides means for iden-
tifying each of the capsules when a single patient swallows a
plurality of capsules. Also, it is shown that the medical cap-
sules can be used even in the case where a plurality of patients
in a single room have each a swallowed capsule.

[0007] In the capsule-type medical apparatus, the capsule
and the external apparatus for receiving and accumulating
data from the capsule are paired once, and then that pairing
must be maintained until the examination is ended. In this
capsule-type medical apparatus, it is necessary to make a
connection with the original partner in the case where the
communication connection between the capsule and external
apparatus is broken for any reason (a situation wherein the
external apparatus must be separated from the living body
during the examination). In this case, a connection must not
be made with a capsule swallowed by another neighboring
person.

[0008] Withawireless modem usingthe 429 MHzband, for
example, instead of a capsule-type medical apparatus, the
wireless instruments are provided with a switch for setting its
own identifier that is constituted so that communicating part-
ners are identified each other.

[0009] By the way, when the data sent from the capsule are
image data, it is not necessarily the case that images of all
internal organs are to be captured after the capsule is swal-
lowed. When the capsule contains a battery, it is desirable to
photograph and perform wireless sending of the photo-
graphed image signal only when the capsule arrives at the
internal organ that is the destination. Also, it is necessary to
alter the photographing interval according to the speed of
movement of the capsule.
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[0010] Sending control commands from the external appa-
ratus to the capsule to control the capsule from outside the
living body has been considered as means therefor, but it
would be necessary to control each specific capsule and to set
the identifier for each capsule. However, when considering
the application of the abovementioned wireless modem to a
capsule-type medical apparatus, it is substantially impossible
to establish a switch for setting the identifier in the capsule
because of size limitations and the necessity for ensuring that
the capsule be watertight.

[0011] Another idea considered was writing the abovemen-
tioned identifier to non-volatile electronic memory at the time
when the capsule is produced. However, in the case where the
capsules are shipped in large quantities, the number of digits
of'the identifier becomes too great. When the number of digits
of the identifier becomes too great in this way, the transmis-
sion efficiency will drop because the identifier must be placed
in the packet header for each packet. Furthermore, a large
amount of power will be consumed in the transmission of the
identifier portion on the capsule side. Improvements are
desired in view of the lifespan of the small battery placed
within the capsule.

SUMMARY OF THE INVENTION

[0012] It is an object of the present invention to provide a
capsule-type medical apparatus and a communication
method for the capsule-type medical apparatus, which make
the capsule-side switch for setting the identifier unnecessary,
reduce the amount of information to be sent as the identifier,
and make it possible to send control commands from an
external apparatus to a specific capsule.

[0013] Also, it is an object of the present invention to pro-
vide a capsule-type medical apparatus and a communication
method for the capsule-type medical apparatus, which pre-
vent an increase in the number of digits of the identifier, and
can certainly maintain the correspondence between the cap-
sule and external apparatus even when a plurality of patients
have swallowed capsules.

[0014] The capsule-type medical apparatus relating to the
present invention comprises a capsule body, which is inserted
in the living body and performs medical procedures such as
observation, and an external apparatus which is disposed
outside the living body, and further comprising:

[0015] sending means established in the abovementioned
external apparatus for sending the identifier to the abovemen-
tioned capsule body for identifying the capsule body;

[0016] first storing means established in the abovemen-
tioned external apparatus for storing the identifier informa-
tion sent by the abovementioned sending means;

[0017] receiving means established in the abovementioned
capsule body for receiving the identifier sent by the above-
mentioned sending means; and

[0018] second storing means established in the abovemen-
tioned capsule body for storing the abovementioned identifier
information which was sent.

[0019] Also, the communication method for a capsule-type
medical apparatus relating to the present invention is a com-
munication method for the capsule-type medical apparatus
for communicating between a capsule body, which is inserted
in the living body and performs medical procedures such as
observation, and an external apparatus which is disposed
outside the living body, and comprising:

[0020] a first step for sending the identifier, for identifying
the capsule body, from the abovementioned external appara-
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tus to the abovementioned capsule body and storing the
abovementioned identifier information;

[0021] a second step for receiving the identifier sent by the
abovementioned sending means on the capsule body side; and
a third step wherein the abovementioned capsule body stores
the identifier received in the second step.

[0022] The above and other objects, features, and advan-
tages of the invention will become more clearly understood
from the following description referring to the accompanied
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a schematic drawing showing the overall
constitution of a capsule-type endoscope apparatus relating to
a first embodiment of the present invention;

[0024] FIG. 2A through FIG. 2E are drawings showing the
unique number and capsule ID stored in a management table;
[0025] FIG. 3A and FIG. 3B are drawings showing a spe-
cific example and the sending and receiving of commands as
control information used when performing communication
between the external apparatus and the capsule;

[0026] FIG. 4 is a drawing showing a specific example of
the formatting when sending control information as a packet;

[0027] FIG.5 is a flow chart of the operation of the embodi-
ment;

[0028] FIG. 6 is a flow chart of the operation for setting the
capsule ID;

[0029] FIG. 7 is a drawing showing a specific example of

commands in a second embodiment of the present invention;
[0030] FIG. 8 is a perspective view showing the external
apparatus including a capsule ID clear button so forth;
[0031] FIG. 9A through FIG. 9C show commands and the
sending and receiving directions or the like in a third embodi-
ment of the present invention;

[0032] FIG.10A and FIG. 10B show the packet format and
so forth in the case of sending a command instructing the
capsule to start image capturing in a fourth embodiment of the
present invention;

[0033] FIG.111is aschematic drawing of the constitution of
the capsule-type endoscope apparatus relating to a fifth
embodiment of the present invention; and

[0034] FIG.12A and FIG. 12B show the packet format and
so forth in the case of sending a command instructing the
capsule to start serial image capturing.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] The preferred embodiments of the present invention
are explained below with reference to the drawings.

First Embodiment

[0036] FIGS. 1 through 6 relate to the first embodiment of
the present invention. FIG. 1 is a schematic drawing showing
the overall constitution of the capsule-type endoscope appa-
ratus relating to a first embodiment; FIG. 2A through FIG. 2E
show the unique number and capsule ID stored in a manage-
ment table; FIG. 3A and FIG. 3B show a specific example of
a command as control information used when performing
communication between the external apparatus and the cap-
sule; FIG. 4 shows the formatting when sending control infor-
mation as a packet; FIG. 5 is a flow chart of the operation of
the present embodiment; and FIG. 6 is a flow chart of the
operation for setting the capsule ID.
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[0037] The capsule-type endoscope apparatus 1, relating to
the first embodiment of the capsule-type medical apparatus of
the present invention shown in FIG. 1, comprises a capsule-
type endoscope (hereinafter “capsule”) 2 in the form of a
capsule so as to be swallowed easily by a patient, and an
external apparatus 3 disposed outside the living body of the
patient.

[0038] The capsule 2 comprises the following: an image-
capturing portion 5 for performing image pickup and a light-
ing portion 6 for lighting the image capturing range for per-
forming image pickup, for example, as the living-body
information detecting means for attaining living-body infor-
mation inside the capsule-shaped, sealed container 4; a pro-
cessing circuit 7 for signal processing as well as for control-
ling the image-capturing portion 5 and lighting portion 6; a
sending circuit 8 for converting the processed image data and
the like into a signal to be sent; a switch 9 having the function
of'a sending and receiving switching circuit for switching and
outputting a high frequency signal from the sending circuit 8;
an antenna 10 for the radio wave emission of the high fre-
quency signal which passes through the switch 9; a receiving
circuit 11 for receiving the signal received by the antenna 10
through the switch 9 and outputting the demodulated signal to
the processing circuit 7; non-volatile memory 12 for storing
the unique number from when the capsule 2 was manufac-
tured, a serial number, for example; memory 13 for storing the
capsule ID sent from the external apparatus 3; and a battery 14
for supplying operating power to the image-capturing portion
5, lighting portion 6, processing portion 7, sending circuit 8,
receiving circuit 11, non-volatile memory 12, and memory
13.

[0039] When the living-body information captured by the
image-capturing portion 5 is sent through the sending circuit
8, the capsule 2 sends the information with a packet including
the capsule ID. However, when the serial number is used as
the identifier as explained in the section on the prior art, the
quantity of information in the identifier becomes too great.
Therefore, in order to determine the capsule ID for the cap-
sule 2 (as an identifier constituted of a small amount of infor-
mation), the capsule 2 will send the unique number stored in
the non-volatile memory 12 to the external apparatus 3.
[0040] In the external apparatus 3, the unique numbers of
the capsules 2 communicating with the external apparatus 3
are received, a capsule ID constituted of a small amount of
information is determined, to make it possible to identify each
capsule 2 which is in communication, and the capsule ID is
sent to the capsule 2.

[0041] The abovementioned capsule 2 receives the capsule
1D sent from the external apparatus 3, stores the capsule ID of
the capsule ID in the memory 13, and uses the capsule 1D
stored in the memory 13 as the capsule ID for identifier
information for identifying the capsule 2.

[0042] Meanwhile, the abovementioned external apparatus
3 comprises the following: a CPU 20 for controlling each
circuit in the external apparatus 3; non-volatile memory 21
connected with the CPU 20, and storing image data and so
forth sent from the capsules 2, along with a management
information for managing all of the capsules 2 for performing
communication; memory 22 for storing image information
and so forth; a sending circuit 23 for sending the capsule ID
and so forth to the capsule 2 according to the management
information in the non-volatile memory 21; a switching cir-
cuit 24 having the function of the sending and receiving
switching circuit when sending the signal from the sending
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circuit 23 connected; an antenna 25 for emitting in radio wave
the signal sent from the sending circuit 23 through the switch-
ing circuit 24; a receiving circuit 26 for inputting through the
switching circuit 24 a signal received with the antenna 25; an
operating portion 27 (provided with a plurality of keys (but-
tons)) used when performing control operations of the cap-
sule 2 from the external apparatus 3; a display 28 for display-
ing information and so forth operated by the operating portion
27; an external interface 29 provided with serial communica-
tion means or the like, such as USB, which makes it possible
to connect with an external personal computer or the like and
transfer image information stored in memory 22; and a bat-
tery 30 for supplying operating power to each circuit such as
the CPU 20 in the external apparatus 3.

[0043] The abovementioned external apparatus 3 forms a
management table 31 as shown in FIG. 2A through FIG. 2E
inside the non-volatile memory 21. This management table
31 comprises a unique number storing portion, for storing the
unique numbers sent from the capsules 2 used actually in
combination therewith, and a storing portion for capsule IDs
allocated (provided) as identifiers with respect to those
unique numbers.

[0044] Moreover, the external apparatus 3 forms a manage-
ment table 31 with the non-volatile memory 21 in order to
retain the information in the management table 31 without
loss when the power is turned off or is reset.

[0045] Nothing is stored in this management table 31 in the
initial state shown in FIG. 2A, but when the external appara-
tus 3 is powered on, the CPU 20 of the external apparatus 3
sends in packets a query command associated with control
information.

[0046] As shown in FIG. 3A, this control information
includes commands (orders) for queries, notification of the
unique number, connection requests, notification of com-
pleted connection, setting the capsule 1D, notification that
setting is complete, and instructions to start image capturing;
those being corresponded to codes 01 through 07 for
example.

[0047] These codes 01 through 07 are registered as a code
table in the non-volatile memory 12 of the capsule 2 and the
non-volatile memory 21 of the external apparatus 3. A code in
the code block of a received packet is compared and refer-
enced to check for correspondence with a code stored in the
code table; and it can be determined to which command in
FIG. 3 A the control information sent corresponds.

[0048] In effect, the code table has the functions of encod-
ing means for converting commands to be sent to the corre-
sponding (command) code, and of decoding means for con-
verting the received (command) code back into the
corresponding command.

[0049] The sending and receiving of each command in FIG.
3 A becomes as shown in FIG. 3B.

[0050] In effect, a query command goes from the external
apparatus 3 to the capsule 2; a unique number notification
command goes from the capsule 2 to the external apparatus 3;
a connection request command goes from the external appa-
ratus 3 to the capsule 2, and so on. Moreover, the response to
the query command may be only the notification of the unique
number, but as discussed below, the capsule ID may be
returned along with the unique number when the capsule ID
has been set.

[0051] When power is first turned on, for example, the
external apparatus 3 sends a query command to the capsule 2.
The capsule 2 then receives the query command, determines
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that it is a query command, and sends the unique number
stored in the non-volatile memory 12.

[0052] Inthis case, the packet or data are sent in the packet
format as shown in FIG. 4.

[0053] Specifically, this format is divided into the follow-
ing regions: the type of command or data, the code (blank or
space in the case of data) in the case of a command, and the
parameters. The type is 01 in the case of a command and 02 in
the case of data.

[0054] In the case of a command, the parameter region
includes settings for necessary information for that com-
mand. For example, when a control command is sent from the
external apparatus 3 to a specific capsule 2, the capsule ID
which is the identifier of the capsule 2 is designated in the
parameter region. If a capsule ID is not designated in the
parameter region, the control command is for all of the cap-
sules 2.

[0055] In the case of data, the capsule ID of the sender and
the data sent are stored in the parameter region.

[0056] Moreover, when the capsule ID is not provided, the
unique number is used instead of the capsule ID. When the
setting of the capsule ID is complete, the capsule 1D is used
subsequently thereto.

[0057] Inthis way, the capsule 2 sends its unique number in
response to the sending of a query command or a query.
[0058] The CPU 20 of the external apparatus 3 stores the
unique number received in the management table 31 as shown
in FIG. 2B. Thereafter, the external apparatus 3 makes a
connection request to the capsule 2 with that unique number
and sends a command to set the capsule ID to the capsule 2
with which it is connected.

[0059] In this case, the unique number and capsule ID are
designated in the parameter region. The designated capsule
1D is set along with the unique number to the capsule 2 with
that unique number. Specifically, the capsule 2 with that
unique number stores the capsule ID sent in its internal
memory 13.

[0060] When this capsule ID is stored, the capsule is placed
in the state of using the capsule ID as an identifier and sends
the command to make notification that the setting is complete
to the external apparatus 3.

[0061] After making a connection to the capsules 2 with
unique numbers and after setting is complete, the capsule [Ds
are related to the unique numbers and stored in the manage-
ment table 31 of the external apparatus 3 as shown in FIG. 2C.
[0062] FIG. 2B and FIG. 2C show the setting of a capsule
ID for one capsule. In the case of two capsules 2, query
processing is further performed and after the query, the sec-
ond unique number is stored in the management table 31 as
shown in FIG. 2D. After the connection is made (after the
setting of the second capsule 1D is complete), the capsule ID
is related to the unique number and is set for the second
capsule 2 as shown in FIG. 2E.

[0063] The operation of the present embodiment is
explained next with reference to FIG. 5.

[0064] First, power is turned on. In this case, the external
apparatus 3 is powered on after the capsule 2 is powered on.
[0065] Thereupon, in step S1, the CPU 20 of the external
apparatus 3 sends a query packet, to query whether a capsule
2 is present in the vicinity, from the sending circuit 23.
[0066] As shown in step S2, the capsule which received the
query packet identifies the command and sends the unique
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number (written when the capsule 2 was manufactured or the
like) in a packet through the sending circuit 8 to the external
apparatus 3.

[0067] As shown in step S3, the external apparatus 3 takes
up the response packet from the capsule 2 through the receiv-
ing circuit 26 into the CPU 20, extracts the unique number
from that packet, and writes the unique number to the man-
agement table 31 in the non-volatile memory 21 as shown in
FIG. 2B.

[0068] Asshown instep S4, the external apparatus 3 makes
a connection request to the capsule 2 with the unique number
acquired, applies the capsule ID, and sends the capsule ID
setting command in a packet to the capsule 2.

[0069] As shown in step S5, the capsule 2, (with the above-
mentioned unique number), which received the capsule 1D
setting command wherein the capsule ID designating a
unique number is added, stores the capsule ID sent with the
capsule ID setting command in the memory 13 and subse-
quently enters a state of using the capsule ID as an identifier.
[0070] As shown in step S6, the capsule 2 sends the com-
mand of which capsule ID setting is complete to the external
apparatus 3, with the capsule ID added.

[0071] As shown in step S7, the external apparatus 3
receives the command of which capsule ID setting is com-
plete, relates the unique number and capsule ID, and stores
this information to the management table 31 as shown in FI1G.
2C.

[0072] The setting operation of the capsule ID to one cap-
sule 2 is thereby completed; and it becomes possible to oper-
ate the operating portion 27 of the external apparatus 3, such
that a command is sent to the capsule 2 for carrying out
instructions for the image-capturing operation or the like, and
control for causing the capsule 2 to perform image capturing
or the like is performed.

[0073] Whentwo or more capsules are used in combination
by the external apparatus 3, the processing from step S1
through step S7 is completed for the first capsule 2. The
second capsule 2 is then powered on, and the capsule ID can
be provided to the second capsule 2 in the same way by
operating the operating portion 27 of the external apparatus 3,
sending the query packet in step S1, and repeating the pro-
cessing up to step S7.

[0074] FIG. 6 is a flow chart to explain the operation for
providing capsule IDs with a small number of bits in the case
of a plurality of capsules 2.

[0075] In the case where the external apparatus 3 is pow-
ered on and then sends the query command packet and
receives the unique number notification from a plurality of
capsules 2, the CPU 20 counts the capsule IDs in order from
the capsule 2 which initially received a unique number with
the counter in the CPU 20, and generates identifier informa-
tion which does not overlap. At that time, the number of digits
of the counter is determined to be the number of digits so as
not to overflow with the number of capsules swallowed at
once.

[0076] As shown in FIG. 6, when power is turned on, the
count value K of the counter is set to 1, the initial state, as
shown in step S21. The query command in the next step S22
is then sent to the capsule 2.

[0077] Inthenextstep S23, the unique number initially sent
from the capsule 2 is received following the query. After the
reception of that unique number, the count value K (=1) of the
counter becomes the capsule ID in the next step S24. The
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capsule ID is then sent to the capsule 2 which initially sent the
unique number; and the capsule ID is provided as the identi-
fier.

[0078] Inthenextstep S25,the count value K of the counter
is increased by +1, and the process returns to step S23, the
next unique number is received, and the same process is
performed. By processing in this way, identifiers with a small
number of bits can be handled even in the case of a plurality
of capsules.

[0079] Even when setting the capsule IDs in such a case
with a plurality of capsules, the capsule IDs are provided in
relation to the unique numbers and if the unique numbers such
as serial numbers are different, different capsule IDs will be
provided without fail and the quantity of information in the
capsule IDs in that case will be low. Therefore, in subsequent
communications, the quantity of information in the capsule
ID does not cause a reduction in transmission efficiency.
[0080] Asdiscussed above, the capsule is placed in the state
of performing the image-capturing operation with the
completion of the setting of the capsule ID, by setting the
connected state and sending the instruction to start image
capturing as shown in step S8 in FIG. 5. With this image-
capturing operation, the capsule 2 sends the captured image
data to the external apparatus 3, and the external apparatus 3
stores the image data received in the memory 22.

[0081] Moreover, inthe present embodiment, the capsule 2,
which was instructed by the instruction to start image captur-
ing, is caused to continue the image-capturing operation. The
capsule may be caused to perform the operation of image
capturing for just one frame, for example, by the instruction to
start image capturing, and this mode of the embodiment is
discussed below.

[0082] When the capsule 2, which was instructed by the
instruction to start image capturing, performs image captur-
ing and sends the captured image data, the capsule ID sent is
attached as shown in FIG. 4. Therefore, the capsule 2 from
which the information was sent can be identified with cer-
tainty even when the external apparatus 3 is temporarily using
a plurality of capsules 2 in combination.

[0083] After the start of the image-capturing operation
shown in step S8, the CPU 20 of the external apparatus 3
determines whether the connection is in disconnected state as
shown in step S9.

[0084] For example, when interfering radio waves such as
noise come through and the communication quality becomes
bad, it is then determined whether the connection has become
a disconnected state. In the case of a connected state, the
process returns to step S8 and the capsule enters a state of
performing the image-capturing operation.

[0085] On the other hand, in the case of a disconnected
state, the external apparatus 3 maintains the status of the
management table 31 in the non-volatile memory 21, and the
capsule 2 maintains the capsule ID in the memory 13, as
shown in step S10. The external apparatus 3 then resends the
query packet and the capsule 2 sends the unique number along
with the capsule ID in a packet to the external apparatus 3
through the sending circuit 8.

[0086] As shown in step S11, the external apparatus 3
which received the unique number and capsule ID compares
that information with the information stored in the manage-
ment table 31.

[0087] As shown in step S12, it is determined whether that
information matches. If there is a match, it is decided that the
connectable state was recovered, and a connection request is
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made, and the process is returned to step S8 to make it pos-
sible to proceed with the image-capturing operation.

[0088] On the other hand, if there is no match, it is decided
that this is a disconnected state due to noise or the like, and the
process is returned to step S10 and returns to query processing
and so forth.

[0089] The present embodiment has the following effects.
[0090] It is not necessary to provide a switch for providing
a capsule ID to the capsule 2. Also, it is not necessary to
provide a unique number in the header of a packet. Just by
setting a capsule 1D, each capsule 2 can find packets
addressed to itself, while the external apparatus 3 can identify
the capsule 2 from which a packet was sent.

[0091] Also, the capsule ID may identify the capsules 2
swallowed, and because the quantity of information amounts
to several bits, there is no reduction in transmission efficiency.
The original living-body information attained with the cap-
sule 2, specifically the image information captured thereby,
can be sent with good efficiency, while the capsule from
which the image information was sent can be identified. Fur-
thermore, even when the connected state between the capsule
2 and external apparatus 3 is lost, a mistaken connection with
another capsule 2 can be prevented.

Second Embodiment

[0092] The second embodiment relating to the present
invention is explained next with reference to FIGS. 7 and 8. In
the present embodiment, when the capsule 2 actually used
with the external apparatus 3 is mistakenly set with the iden-
tifier of another capsule 2, it is possible to delete that identi-
fier.

[0093] The present embodiment further includes additional
types of commands as shown in FIG. 7, in addition to those in
the first embodiment. The commands, a capsule ID clear
command and a completion of clearing capsule ID command
as codes 08 and 09, are added to the commands from 01 to 07
in the first embodiment.

[0094] Consequently, as the control packet, codes for the
following are registered as the 01 through 09 code table in the
non-volatile memories 21 and 12 of the external apparatus 3
and capsule 2 respectively: queries, notification of the unique
number, connection requests, notification of completed con-
nection, setting the capsule ID; notification that setting is
complete, instructions to start image capturing, capsule ID
clear, and completion of clearing capsule ID.

[0095] The code region on the received control packet is
then compared and referenced with the code table, and the
CPU 20 in the external apparatus 3 and the processing circuit
7 in the capsule 2 execute the processing to be performed.
[0096] Also, in the present embodiment, a capsule ID clear
button 41 is established on the external apparatus 3 as shown
in FIG. 8. The capsule ID clear command is issued only when
this button 41 is pressed.

[0097] In this case, a cover 42 is established so that the
button 41 is not mistakenly pressed as an emergency bell
button. When this capsule ID clear button 41 is operated, a
capsule ID clear command is sent from the external apparatus
3, and a completion of clearing capsule ID command is
received from the capsule 2, then the external apparatus 3
returns the management table 31 to its initial state.

[0098] Also, in the state where the external apparatus 3 can
use a plurality of capsules 2, a capsule ID selecting switch 43
may also be established on the external apparatus 3. This
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capsule ID selecting switch 43 is rotated, or the like, the
capsule ID to be deleted is selected, and the capsule ID clear
button 41 is operated.

[0099] Thereupon, the capsule ID, indicating the capsule
ID for which deletion was selected, is placed in the parameter
region of the capsule ID clear command packet, and is sent to
the capsule 2 from the external apparatus 3.

[0100] The capsule ID of the capsule 2 having the capsule
ID matching with the specified capsule ID is cleared and the
completion of clearing capsule ID command is received from
the capsule 2. The external apparatus 3 receives this and
deletes the capsule ID from the management table 31.
[0101] Accordingly, even when a plurality of capsules 2 are
used in combination by a single external apparatus 3, it is
certainly possible to return only a mistakenly set capsule 2 to
the initial state of being not used.

[0102] Consequently, the present invention includes the
following effect in addition to the effects of the first embodi-
ment: when an identifier is set for a capsule 2 which is not
actually being used, itis possible to delete the identifier set for
the capsule 2 and to set identifiers only for capsules 2 which
are actually used.

Third Embodiment

[0103] The third embodiment relating to the present inven-
tion is explained next with reference to FIG. 9A through FIG.
9C. In addition to the second embodiment, for example, the
present embodiment is further provided with a command for
giving notification of powering on, to give notification when
power is supplied to a capsule 2 as shown in FIG. 9A.
[0104] This command is sent from the capsule 2 to the
external apparatus 3 as shown in FIG. 9B.

[0105] In this case, the notification is sent to the external
apparatus 3 in a packet for giving notification that power is
applied to a capsule 2, in the format explained in FIG. 4.
[0106] Specifically, this is sent in the format as shown in
FIG. 9C. In effect, the type of header is 01, the code is 10 in
this case, and the unique number is added (designated) as the
parameter.

[0107] In the present embodiment, the capsule 2 executes
the notification of powering on, while giving notification of
its unique number at that time. As a result, the external appa-
ratus 3 next sends the connection request command (without
sending a query command) and is able to perform the setting
of'the capsule ID for the capsule 2.

[0108] With the addition of the command for notification of
powering on, the present embodiment can broaden the selec-
tion alternatives in the case where the external apparatus 3 and
capsule 2 are used in combination, and can further improve
operability.

[0109] Forexample, when the external apparatus 3 is paired
with a single capsule 2, and during the operations thereof,
power is applied to another capsule 2 which is provided with
different functions or the like, another capsule ID can be set
for the capsule 2 thereafter. In effect, operability can be
improved.

Fourth Embodiment

[0110] The fourth embodiment of the present invention is
explained next with reference to FIG. 10A and FIG. 10B. In
the first embodiment, when the instruction to start image-
capturing command is sent to the capsule 2, the capsule 2 then
maintains the state of image capturing. On the other hand, in
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the present embodiment, when the instruction to start image-
capturing command is sent to the capsule 2, the capsule 2
which was instructed to start image capturing sends image
information for one frame.

[0111] Consequently, the present embodiment basically
has the same constitution as the first embodiment, and the
processing relating to the instruction to start image-capturing
command is different in part.

[0112] The packet of the instruction to start image captur-
ing becomes as shown in FIG. 10A in this case. In effect, the
typeofheaderis 01, the code is 07 in this case, and the capsule
1D of the capsule 2, which is subject to perform image cap-
turing, is designated as the parameter.

[0113] With the sending of a packet including the instruc-
tion to start image-capturing command from the external
apparatus 3 to the capsule 2 as shown in FIG. 10B, that packet
is received, and that designated capsule ID performs an opera-
tion of capturing a single frame image and sending that image
data for one frame.

[0114] With the present embodiment, the image-capturing
operation can be performed at locations where image captur-
ing is actually necessary, because image capturing and the
sending of image information are performed only when
image capturing is instructed. Consequently, even when the
battery 14 of the capsule 2 is small and contains a small
amount of electrical energy, the capsule 2 can be used for a
long period of time without wasteful consumption of energy.

Fifth Embodiment

[0115] The fifth embodiment of the present invention is
explained next with reference to FIG. 11, FIG. 12A, and FIG.
12B. The present embodiment is the fourth embodiment with
the addition of a command to initiate serial image capturing.
[0116] The capsule-type endoscope apparatus 51 relating
to the fifth embodiment and shown in FIG. 11 comprises a
capsule 52 and an external apparatus 53 used in combination
with this capsule 52. The capsule 52 further includes an image
memory 54, for storing image data, for a plurality of frames in
the capsule 2 in FIG. 1.

[0117] Inthe present embodiment, a CMOS imager (image
pickup device) 55 is employed as an image pickup element
established in a location for capturing images with an objec-
tive optical system in the image-capturing portion 5, for
example. Also, for the sake of simplicity in FIG. 11, the
sending circuit 8, switch 9, and receiving circuit 11 in FIG. 1
are shown with a sending and receiving circuit 56, and the
non-volatile memory 12 and memory 13 in FIG. 1 are shown
with a memory portion 57. Otherwise, the constitution is the
same.

[0118] The external apparatus 53 has basically the same
constitution as the external apparatus 3 shown in FIG. 1.
Furthermore, a selecting switch 58 is established for selecting
and setting the operating mode between the single frame
image-capturing mode and multi-frame serial image-captur-
ing mode.

[0119] FIG. 12A shows the packet format in the case of
sending the instruction to start serial image-capturing com-
mand.

[0120] Ineffect, the header type is 01, the code is 11 in this
case, and the capsule ID of the capsule subject to perform
image capturing is designated as the parameter.

[0121] As shown in FIG. 12B, with the sending of the
command giving the instruction to start serial image captur-
ing to the capsule 52, the capsule 52 performs serial image
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capturing of a plurality of frames, in effect the number of
frames that can be stored in the image memory 54, and then
sends the image data stored in the image memory 54, sequen-
tially, as image data for single frame, to the external apparatus
53.

[0122] In the present embodiment, the performance of
serial image capturing is further added to the fourth embodi-
ment and therefore this embodiment can correspond more
broadly to user needs and the usability is improved.

[0123] Moreover, an operating-mode storing region for
storing the operating mode is established in the memory 22 or
non-volatile memory 21 (shown in FIG. 1) of the external
apparatus 53. The external apparatus 53 is connected to an
external personal computer through the external interface 29
(shown in FIG. 1), and the operating mode may also be set by
performing the operation for setting the operating mode from
the personal computer.

[0124] Moreover, in the embodiments discussed above, a
situation was explained wherein image information was
obtained as means for performing medical procedures such as
to attain living-body information with the capsule 2. How-
ever, the present invention is not limited by this and may also
be a capsule-type medical apparatus employing a pH sensor,
a temperature sensor, a pressure sensor, a photo sensor, or a
blood sensor, as noted in Japanese Patent Application 2001-
341101 from paragraph number 88 onward, or may include
an ultrasound probe instead of the various sensors, or may
perform drug dispersion, body fluids collection, or drug injec-
tion functions.

[0125] Having described the preferred embodiments of the
invention referring to the accompanied drawings, it should be
understood that the present invention is not limited to these
precise embodiments and various changes and modifications
thereof could be made by one skilled in the art without depart-
ing from the spirit or scope of the invention as defined in the
appended claims.

What is claimed is:

1. A capsule-type medical apparatus, comprising a capsule
body for performing medical procedures such as medical
examination and observation inside a living body, and an
external apparatus;

wherein, the capsule body comprises:

image-capturing means;

first wireless means for receiving command codes and

sending image data captured by said image-capturing
means;

decoding means for converting command codes received

through said first wireless means back into commands;
and

control means for controlling the image-capturing means

and the first wireless means according to said com-
mands; and

wherein, the external apparatus comprises:

encoding means for converting commands into command

codes; and

second wireless means for sending command codes to the

capsule body and receiving image data from the capsule
body.

2. The capsule-type medical apparatus according to claim
1, wherein said control means comprises operation sequence
setting means that is able to vary the operating time and the
timing of said image-capturing means and said first wireless
means.
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3. A capsule-type medical apparatus comprising a capsule
body for performing medical procedures such as medical
examination and observation inside a living body, and an
external apparatus;

wherein, the capsule body comprises:

image-capturing means;

first wireless means for receiving command codes and

sending image data captured by said image-capturing
means;

decoding means for converting command codes received

through said first wireless means back into commands;
and

operation sequence setting means that is able to vary the

operating time and the timing of said image-capturing
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means and said first wireless means according to said
commands; and

wherein, the external apparatus comprises:

encoding means for converting commands into command
codes; and

second wireless means for sending command codes to the
capsule body and receiving image data from the capsule
body;

mode setting means for setting the operating modes; and

selecting means for selecting a command to be used from a
plurality of commands, according to the set operating
mode.



