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Description

Technical Field

[0001] The present invention relates to an adapter for
endoscope, a processor for endoscope and an endo-
scope system.

Background Art

[0002] Conventionally, an endoscope system has
been widely used in a medical field and an industrial field.
The endoscope system makes it possible to perform ob-
servation, image recording and the like of an endoscopy
target site by inserting an endoscope insertion portion of
the endoscope system into an inside of a patient’s body
cavity or into an inside of an endoscopy object.
[0003] When a detachable endoscope is connected to
a processor, the processor generates a driving signal for
driving an image pickup device provided at a distal end
portion of the endoscope insertion portion, performs im-
age processing of an image signal, which is a video signal
from the image pickup device, and displays an endoscop-
ic image on a monitor. At that time, the processor cannot
generate an appropriate endoscopic image without per-
forming white balance adjustment of the endoscopic im-
age. That is, the processor can generate an appropriate
endoscopic image and output the endoscopic image on
the monitor by obtaining various parameters for adjust-
ment including a coefficient for white balance adjustment
and the like, driving the endoscope on the basis of the
parameters for adjustments and performing image
processing of a received image signal.
[0004] For example, as shown in Japanese Patent Ap-
plication Laid-Open Publication No. 05-176886, an en-
doscope apparatus is proposed which enables an endo-
scope holding parameters for adjustment, such as vari-
ous gains, as respective resistance values of variable
resistors to be connected to a processor via an adapter.
The processor reads the resistance value via the adapter,
discriminates parameters for adjustment from the resist-
ance value, and performs driving and image processing
of each endoscope on the basis of the discriminated var-
ious parameters for adjustment.
[0005] Recently, a new type of endoscope has been
also proposed which includes a rewritable nonvolatile
memory which stores the various parameters for adjust-
ment.
[0006] According to the new type of endoscope which
stores the various parameters for adjustment, according
to the proposal, a processor identifies the endoscope on
the basis of identification information about the endo-
scope connected, and performs various adjustments
such as white balance adjustment if the identified endo-
scope is an endoscope connected for the first time. The
processor obtains the various parameters for adjustment
then and stores the various parameters for adjustment
into the nonvolatile memory of the endoscope.

[0007] In the case of using the endoscope with such a
configuration in combination with the processor, the proc-
essor judges whether or not the endoscope is an endo-
scope which has been previously connected when the
endoscope is connected. If the endoscope is an endo-
scope which has been previously connected, the proc-
essor reads the various parameters for adjustment from
the endoscope and uses the parameters for driving an
image pickup device, image processing of an image sig-
nal and the like. Thus, after performing white balance
adjustment and the like once, a user is not required to
perform adjustment works such as white balance adjust-
ment each time he uses the endoscope afterwards.
[0008] Incidentally, there may be a possibility that the
adapter according to the proposal above is used for en-
abling another type of endoscope, which is not a new
type of endoscope, to be used by connecting the other
type of endoscope to the processor corresponding to the
new type of endoscope. However, in the adapter accord-
ing to the proposal above, analog-digital conversion can
be performed on parameters for adjustment included in
an endoscope and the parameters for adjustment can be
transmitted to the processor, but adjustment at the time
that the endoscope and the adapter is combined is not
taken into consideration.
[0009] Therefore, when using the adapter according
to the proposal above to connect the processor, which
corresponds to the endoscope configured to store vari-
ous parameters for adjustment in a built-in nonvolatile
memory, with another type of endoscope which does not
correspond to the processor, a user has to perform white
balance adjustment and the like each time of using the
endoscope.
[0010] In addition, when the user uses the new type of
endoscope configured to store various parameters for
adjustment such as a white balance coefficient in the
built-in nonvolatile memory, white balance adjustment
and the like are not necessary for the endoscope which
has been connected and used once. In contrast, when
the user uses the endoscope connected via the adapter,
white balance adjustment and the like are necessary
each time of using the endoscope, which reduces usa-
bility since the way of using is different between the two
types of endoscopes.
[0011] US 2008/074492 discloses that values for per-
forming white balance image processing are loaded
when a video endoscope is connected to an endoscopic
apparatus. If a combination of a scope ID and a light
source ID read by the apparatus has previously been
used, white balance data is read out from a white balance
memory in the apparatus. If the combination has not al-
ready been used, sub-white balance data from a memory
of the endoscope, which is not associated with the light
source device used with the endoscope, is used instead.
[0012] An adapter for endoscope, an endoscope sys-
tem, and a processor for endoscope according to the
appended claims are provided, which enable an endo-
scope connected to a processor using an adapter to be
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used with usability similar to that in a case of using an
endoscope which stores various parameters for adjust-
ment in a built-in nonvolatile memory.

Disclosure of Invention

Means for Solving the Problem

[0013] An adapter for endoscope according to an as-
pect of the present disclosure is an adapter for endo-
scope connecting an endoscope provided with an image
pickup device which analog signals are inputted to and
outputted from and a processor which digital signals are
inputted to and outputted from; and the adapter is pro-
vided with: an image pickup device driving signal gener-
ation circuit generating a driving signal for driving the
image pickup device on the basis of a driving control sig-
nal from the processor; an image signal output circuit
converting an analog image signal from the image pickup
device to a digital image signal in a serial signal format
and outputting the digital image signal to the processor;
an endoscope identification information reception circuit
receiving endoscope identification information which is
identification information about the endoscope; an adapt-
er identification information storage section storing
adapter identification information which is identification
information about the adapter for endoscope; a param-
eter-for-adjustment storage section storing parameters
for adjustment; and a control section performing control
to store the parameters for adjustment received from the
processor into the parameter-for-adjustment storage
section according to a command to write the parameters
for adjustment from the processor, and read the param-
eters for adjustment stored in the parameter-for-adjust-
ment storage section according to a command to read
the parameters for adjustment from the processor and
output the parameters for adjustment to the processor.
[0014] A processor for endoscope according to an as-
pect of the present disclosure is a processor capable of
inputting and outputting digital signals to and from an
adapter for endoscope to which an endoscope is con-
nectable, the endoscope being provided with an image
pickup device which analog signals are inputted to and
outputted from, wherein the adapter for endoscope com-
prises: an image pickup device driving signal generation
circuit generating a driving signal for driving the image
pickup device on the basis of a driving control signal from
the processor; an image signal output circuit converting
an analog image signal from the image pickup device to
a digital image signal in a serial signal format and out-
putting the digital image signal to the processor; an en-
doscope identification information reception circuit re-
ceiving endoscope identification information which is
identification information about the endoscope; an adapt-
er identification information storage section storing
adapter identification information which is identification
information about the adapter for endoscope; a param-
eter-for-adjustment storage section storing parameters

for adjustment; and a control section performing control
to store the parameters for adjustment received from the
processor into the parameter-for-adjustment storage
section according to a command to write the parameters
for adjustment from the processor, and read the param-
eters for adjustment stored in the parameter-for-adjust-
ment storage section according to a command to read
the parameters for adjustment from the processor and
output the parameters for adjustment to the processor;
and the processor comprises: an adjusted combination
information storage section storing adjusted combination
information showing whether predetermined adjustment
processing has been performed or not for a combination
of the endoscope identification information and the
adapter identification information; and a control section
judging existence or nonexistence of the adjusted com-
bination information about a combination of the endo-
scope identification information and the adapter identifi-
cation information received from the adapter for endo-
scope by referring to the adjusted combination informa-
tion storage section; if the adjusted combination informa-
tion does not exist, executing the predetermined adjust-
ment processing, storing the parameters for adjustment
obtained by the execution into the parameter-for-adjust-
ment storage section of the adapter for endoscope and
storing the adjusted combination information about the
combination of the endoscope identification information
and the adapter identification information into the adjust-
ed combination information storage section; and, if the
adjusted combination information exists, reading the pa-
rameters for adjustment stored in the parameter-for-ad-
justment storage section of the adapter for endoscope.
[0015] An endoscope system according to an aspect
of the present disclosure is an endoscope system com-
prising: an adapter for endoscope to which an endoscope
is connectable, the endoscope being provided with an
image pickup device which analog signals are inputted
to and outputted from; and a processor which digital sig-
nals are inputted to and outputted from, wherein the
adapter for endoscope comprises: an image pickup de-
vice driving signal generation circuit generating a driving
signal for driving the image pickup device on the basis
of a driving control signal from the processor; an image
signal output circuit converting an analog image signal
from the image pickup device to a digital image signal in
a serial signal format and outputting the digital image
signal to the processor; an endoscope identification in-
formation reception circuit receiving endoscope identifi-
cation information which is identification information
about the endoscope; an adapter identification informa-
tion storage section storing adapter identification infor-
mation which is identification information about the
adapter for endoscope; a parameter-for-adjustment stor-
age section storing parameters for adjustment; and a
control section performing control to store the parameters
for adjustment received from the processor into the pa-
rameter-for-adjustment storage section according to a
command to write the parameters for adjustment from
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the processor, and read the parameters for adjustment
stored in the parameter-for-adjustment storage section
according to a command to read the parameters for ad-
justment from the processor and output the parameters
for adjustment to the processor; and the processor com-
prises: an adjusted combination information storage sec-
tion storing adjusted combination information showing
whether predetermined adjustment processing has been
performed or not for a combination of the endoscope
identification information and the adapter identification
information; and a control section judging existence or
nonexistence of the adjusted combination information
about a combination of the endoscope identification in-
formation and the adapter identification information re-
ceived from the adapter for endoscope by referring to the
adjusted combination information storage section; if the
adjusted combination information does not exist, execut-
ing the predetermined adjustment processing, storing the
parameters for adjustment obtained by the execution into
the parameter-for-adjustment storage section of the
adapter for endoscope and storing the adjusted combi-
nation information about the combination of the endo-
scope identification information and the adapter identifi-
cation information into the adjusted combination informa-
tion storage section; and, if the adjusted combination in-
formation exists, reading the parameters for adjustment
stored in the parameter-for-adjustment storage section
of the adapter for endoscope.

Brief Description of the Drawings

[0016]

Fig. 1 is a configuration diagram showing a config-
uration of an endoscope system according to an em-
bodiment of the present disclosure;
Fig. 2 is a diagram for illustrating a configuration of
an adapter 41 according to the embodiment of the
present disclosure;
Fig. 3 is a block configuration diagram of a board 51
of the adapter 41 according to the embodiment of
the present disclosure;
Fig. 4 is a block configuration diagram of an FPGA
61 according to the embodiment of the present dis-
closure;
Fig. 5 is a block configuration diagram of a processor
11 according to the embodiment of the present dis-
closure;
Fig. 6 is a flowchart showing an example of a flow
of a parameter-for-adjustment acquisition and writ-
ing process of the processor 11, according to the
embodiment of the present disclosure;
Fig. 7 is a diagram showing a configuration of a table
for storing adjusted endoscope information about
endoscopes 21 of a first type, according to the em-
bodiment of the present disclosure;
Fig. 8 is a diagram showing a configuration of a table
for storing adjusted combination information about

endoscopes 31 of a second type and the adapters
41, according to the embodiment of the present dis-
closure;
Fig. 9 is a diagram for illustrating a configuration ex-
ample of an endoscope system 1A using an adapter
41A according to a variation of the embodiment of
the present disclosure; and
Fig. 10 is a perspective view of the adapter 41A ac-
cording to the variation of the embodiment of the
present disclosure.

Best Mode for Carrying Out the Invention

[0017] An embodiment of the present disclosure will
be described below with reference to drawings.

(System configuration)

[0018] Fig. 1 is a configuration diagram showing a con-
figuration of an endoscope system according to the
present embodiment. An endoscope system 1 includes
a processor 11 which digital signals are inputted to or
outputted from to perform image processing and the like,
a light source apparatus 12, and a monitor 13 as a display
apparatus. The processor 11 and the light source appa-
ratus 12 are connected via a cable 14, and the processor
11 and the monitor 13 are connected via a cable 15. In
the endoscope system 1 according to the present em-
bodiment, two types of endoscopes 21 and 31 are con-
nectable to the light source apparatus 12.
[0019] The endoscope 21 of the first type is configured
to include a flexible or rigid insertion portion 22, an op-
eration section 23, a cable 24 and a connector 25 con-
nected to the proximal end of the cable 24. An image
pickup device 22a is mounted inside the distal end portion
of the insertion portion 22. The endoscope 21 is attach-
able to and detachable from a connector portion 12a of
the light source apparatus 12 via the connector 25.
[0020] The connector 25 has a light guide 26, which is
a protruding end portion of a light guide for illumination,
and an electrical contact section 27 which includes mul-
tiple contact points for various electrical signals. The con-
nector portion 12a has an electrical contact section 12b
having multiple contact points, which corresponds to the
contact section 27, and a light guide connector portion
(not shown) for connecting a light guide 12c correspond-
ing to the light guide 26.
[0021] Note that, though the connector 25 and the con-
nector portion 12a also have connection portions for an
air/water feeding function, the connection portions for
air/water feeding are not shown, and description thereof
is omitted.
[0022] The connector portion 12a is configured so that,
when the connector 25 is connected to the connector
portion 12a of the light source apparatus 12, illumination
light from a lamp (not shown) in the light source apparatus
12 is condensed on an end face 26a of the light guide
26, and the contact section 27 of the connector 25 and
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the contact section 12b of the connector portion 12a are
in contact with each other.
[0023] Therefore, when the connector 25 is connected
to the connector portion 12a of the light source apparatus
12, light from the light source apparatus 12 passes
through the light guide 26 of the connector 25 and a light
guide inserted through the endoscope 21 and is radiated
from the distal end of the insertion portion 22 as illumi-
nation light. Furthermore, by connecting the connector
25 to the connector portion 12a of the light source appa-
ratus 12, driving control of the image pickup device 22a
arranged at the distal end of the insertion portion 22 from
the processor 11 and reception of an image signal, which
is a video signal from the image pickup device 22a, at
the processor 11 become possible via the contact section
27.
Furthermore, an operation signal of the operation section
23 is also transmitted to the processor 11 via the contact
section 27.
[0024] The endoscope 21 has a flash memory 25a,
which is a nonvolatile memory for storing an identifier
specific to the endoscope 21 (hereinafter referred to as
endoscope ID information) and various parameter data
for adjustment, for example, in the connector 25. The
endoscope ID information may be stored in a ROM pro-
vided separately.
[0025] As described later, when the endoscope 21 is
connected to the processor 11 for the first time, a user
performs white balance adjustment, and, at that time, the
processor 11 executes white balance processing, ac-
quires various parameters for adjustment and stores the
various parameters for adjustment into the flash memory
25a of the endoscope 21. At the same time, the processor
11 stores endoscope ID information about the endoscope
21 for which the white balance adjustment has been per-
formed. Thus, when the endoscope 21 is connected, the
processor 11 can read the endoscope ID information
about the endoscope 21 and judge whether the endo-
scope 21 has been connected for the first time or has
been already connected in the past, on the basis of the
read endoscope ID information.
[0026] As described above, the connector 25 of the
endoscope 21 can be connected to the light source ap-
paratus 12 by a one-touch operation, and parameters for
adjustment, such as a coefficient for white balance ad-
justment, are stored in the flash memory 25a of the en-
doscope 21. Then, when the endoscope 21 is connected
to the processor 11 again, the processor 11 can generate
a driving clock signal for driving the image pickup device
22a and perform image processing, using the parameters
for adjustment stored in the flash memory 25a of the en-
doscope 21, and, therefore, the user need not perform
adjustment work.
[0027] On the other hand, the endoscope 31 of the
second type is configured to include an insertion portion
32, an operation section 33, a cable 34 and a connector
35 connected to the proximal end of the cable 34. An
image pickup device 32a which analog signals are input-

ted to or outputted from is mounted inside the distal end
portion of the insertion portion 32.
[0028] As described later, an adapter for endoscope
(hereinafter referred to as an adapter) 41 is configured
such that it is connectable to the connector 35 of the
endoscope 31, and, therefore, the endoscope 31 can be
detachably connected to the connector portion 12a of the
light source apparatus 12 via the adapter 41 by fitting the
adapter 41 to the connector 35. The adapter 41 includes
a ROM 41a which stores ID information about the adapter
41 (hereinafter referred to as adapter ID information) and
a flash memory 41b which is a nonvolatile memory ca-
pable of storing various parameters for adjustment.
[0029] The endoscope 31 of the second type also has
endoscope ID information, but the endoscope 31 is an
endoscope of a type which cannot store parameters for
adjustment such as a coefficient for white balance ad-
justment, in combination with the processor 11. For ex-
ample, the endoscope 31 of the second type is an old
type of endoscope, and has originally been used being
connected to another light source apparatus and another
processor. That is, though the endoscope 31 of the sec-
ond type is used in combination with another processor,
it can be used in combination with the new processor 11
for the endoscope 21 of the first type by using the adapter
41.

(Adapter)

[0030] Fig. 2 is a diagram for illustrating a configuration
of the adapter 41. As shown in Fig. 2, the adapter 41 is
configured such that it is connectable to the connector
35 of the endoscope 31. Furthermore, the adapter 41 is
configured such that it is also connectable to the connec-
tor portion 12a of the light source apparatus 12. There-
fore, the adapter 41 has a light guide 42, which is a pro-
truding end portion of a light guide for illumination, and
an electrical contact section 43 which includes multiple
contact points for various electrical signals. That is, the
adapter 41 is an adapter for endoscope which connects
the endoscope 31 provided with the image pickup device
32a which analog signals are inputted to and outputted
from and the processor 11 which digital signals are in-
putted to and outputted from.
[0031] The configuration of the contact section 43 is
similar to that of the contact section 27 of the connector
25 of the endoscope 21.
[0032] The adapter 41 is configured such that, when
the connector 35 is connected therewith, an end face 36a
of a light guide 36 protruding on the proximal end side of
the connector 35 is in contact with an end face 42a on
the distal end side of the light guide 42 of the adapter 41.
When the adapter 41 is connected to the connector por-
tion 12a of the light source apparatus 12, illumination
light from the lamp (not shown) in the light source appa-
ratus 12 is condensed on the proximal end of the light
guide 42. Therefore, the light guide 42 is a light trans-
mission member which transmits light from the light
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source apparatus 12 to the light guide 36 of the endo-
scope 31.
[0033] Furthermore, the adapter 41 has an electrical
connector 44 for connecting to an electrical connector
35a of the connector 35. The connector 44 is provided
at the end portion of a cable 45 extended from the adapter
41.
[0034] Furthermore, the adapter 41 includes a circuit
board 51 on which various circuits to be described later
are mounted. The circuit board 51 is connected to the
cable 45 via various signal lines 51a and connected to
the contact section 43 via various signal lines 51b.
[0035] By connecting the adapter 41 to which the con-
nector 35 is connected, to the connector portion 12a of
the light source apparatus 12, light from the light source
apparatus 12 passes through the light guide 42 of the
adapter 41, the light guide 36 of the connector 35 and a
light guide (not shown) inserted through the endoscope
31 and is irradiated from the distal end of the insertion
portion 32 as illumination light. Furthermore, by connect-
ing the adapter 41 to which the connector 35 is connect-
ed, to the connector portion 12a of the light source ap-
paratus 12, the processor 11 can provide a driving signal
to the image pickup device 32a arranged at the distal end
of the insertion portion 32 and receive an image signal,
which is a video signal from the image pickup device 32a,
via the electrical connectors 35a and 44, the cable 45
and the contact section 43. Furthermore, an operation
signal of the operation section 33 is also transmitted to
the processor 11 via the contact section 43.
[0036] More specifically, by connecting the connector
35 of the endoscope 31 of the second type to the adapter
41, connecting the electrical connector 44 to the electrical
connector 35a and fitting the adapter 41 to the connector
portion 12a of the light source apparatus 12, the circuit
board 51 and the endoscope 31 are connected via the
various signal lines 51a, the cable 45, and the electrical
connectors 44 and 35a, and, furthermore, the circuit
board 51 and the processor 11 are connected via the
various signal lines 51b, the contact sections 43 and 12b,
and the cable 14.
[0037] As described above, the processor 11 can not
only connect the endoscope 21 of the first type but also
connect the endoscope 31 of the second type by using
the adapter 41.
[0038] As described above, the endoscope 21 of the
first type includes the flash memory 25a capable of stor-
ing ID information specific to the endoscope 21 of the
first type and various parameters for adjustment inside
the endoscope 21, and the processor 11 can read the
information in the memory and write various parameters
for adjustment.
[0039] Therefore, though the user is required to per-
form various adjustments such as white balance adjust-
ment when he uses the endoscope 21 of the first type
for the first time, he is not required to perform the various
adjustments because the processor 11 reads the various
parameter information for adjustment from the memory

of the endoscope 21.
[0040] For example, when using multiple endoscopes
21 in combination with the processor 11, the user is re-
quired to perform various adjustments at the time of using
each endoscope for the first time, but he does not have
to perform any adjustment at all at the time of using the
endoscope the second and succeeding times. Therefore,
usability of using a combination of multiple endoscopes
21 and the processor 11 is good for the user.
[0041] As described above, though the endoscope 31
of the second type has ID information on the basis of a
resistance value of a variable resistor or the like, the en-
doscope 31 is a type of endoscope which cannot store
various parameters for adjustment in combination with
the processor 11. The endoscope 31 of the second type
is originally used in combination with another processor,
it is necessary to perform various adjustment works each
time of using the endoscope 31, and the processor has
to acquire information about various parameters for ad-
justment, which is troublesome for the user.
[0042] In a hospital or the like where multiple endo-
scopes of the first type and multiple endoscopes of the
second type are used, it is complicated from the viewpoint
of operation to use processors corresponding to the dif-
ferent types, and, furthermore, it is troublesome for a user
that the way of using is different between the two types.
[0043] By using the adapter 41 described above, how-
ever, the user can use the endoscope 31 of the second
type with usability similar to that of the endoscope 21 of
the first type.
[0044] Fig. 3 is a block configuration diagram of the
board 51 of the adapter 41. The board 51 includes a field
programmable gate array (hereinafter referred to as an
FPGA) 61 which executes various processes, the ROM
41a and the flash memory 41 b.
[0045] The various signal lines 51a are connected to
signal lines 71, 72 and 73 implemented on the board 51,
respectively. The signal line 71 is a signal line for receiv-
ing an image signal from the image pickup device of the
endoscope 31. The signal line 72 is a signal line for out-
putting a driving pulse signal which drives the image pick-
up device. The signal line 73 is a signal line for receiving
an analog signal corresponding to endoscope ID infor-
mation about the endoscope 31.
[0046] The board 51 includes: a buffer circuit 71a which
is connected to the signal line 71 and which receives an
image signal; an analog-digital converter (hereinafter re-
ferred to as an A/D converter) 7 1 b connected to the
buffer circuit 71 a; a buffer circuit 73a which is connected
to the signal line 73 and which receives an analog signal
corresponding to endoscope ID information; and an A/D
converter 73b connected to the buffer circuit 73a. The
buffer circuit 73a, the A/D converter 73b and an I/F 96
constitute an endoscope identification information recep-
tion circuit which receives endoscope identification infor-
mation, which is identification information about the en-
doscope 31.
[0047] Note that, when the endoscope ID information

9 10 



EP 2 626 000 B1

7

5

10

15

20

25

30

35

40

45

50

55

can be received from the endoscope 31 by a digital signal,
the A/D converter 73b is unnecessary.
[0048] Furthermore, the various signal lines 51b are
connected to a differential output circuit 81, a differential
input circuit 82, a differential output circuit 83 and a dif-
ferential input circuit 84 which are implemented on the
board 51, respectively. The differential output circuit 81
is a circuit for outputting an image signal from the image
pickup device 32a of the endoscope 31 to the processor
11 by a differential signal. The differential input circuit 82
is a circuit for inputting a driving clock signal from the
processor 11 to the image pickup device 32a of the en-
doscope 31 by a differential signal. The differential output
circuit 83 is a circuit for outputting data read from the
ROM 41a and the flash memory 41b to the processor 11
by a differential signal. The differential input circuit 84 is
a circuit for receiving various commands from the proc-
essor 11 and data from the processor 11 to be written
into the flash memory 41b by a differential signal.
[0049] The FPGA 61 executes a process of converting
a parallel image signal from the signal line 71 to a serial
image signal and outputting the serial image signal to the
differential output circuit 81 and a process of performing
single conversion of a driving clock signal in a differential
signal from the differential input circuit 82 to output a driv-
ing pulse signal.
[0050] Furthermore, the FPGA 61 executes a process
of inputting ID information about the endoscope 31 and
outputting the ID information to the differential output cir-
cuit 83, a process of converting endoscope ID information
about the endoscope 31, adapter ID information in the
ROM 41a and various parameters for adjustment in the
flash memory 41b to serial signals and outputting the
signals to the differential output circuit 83, according to
a various information reading command from the differ-
ential input circuit 84, and a process of writing the various
parameters for adjustment to the flash memory 41b ac-
cording to a various information writing command from
the differential input circuit 84.
[0051] Adapter ID information is stored in the ROM
41a. Therefore, the ROM 41a is an adapter identification
information storage section which stores adapter identi-
fication information, which is identification information
about the adapter 41.
[0052] Furthermore, in the ROM 41 a, driving pulse
generation information, such as the pulse period and volt-
age of a driving signal corresponding to the kind of the
image pickup device 32a of the endoscope 31 of the sec-
ond type, is stored. This is because the pulse period and
the like of a driving signal differ according to the kind,
specifications and the like of the image pickup device
32a.
[0053] Note that the kinds of the image pickup devices
32a mounted on the endoscopes 31 are such that the
period, voltage and the like of a driving signal is the same,
the adapter 41 may not hold the driving pulse generation
information.
[0054] Note that the processor 11 may hold the driving

pulse generation information so as to provide corre-
sponding driving pulse generation information for the
adapter 41 on the basis of endoscope ID information from
the adapter 41.
[0055] The flash memory 41b stores various parame-
ters for adjustment corresponding to a connected endo-
scope 31 as described later. More specifically, various
parameters for adjustment for each of pieces of endo-
scope ID information about endoscopes 31 are stored in
the flash memory 41b. Therefore, the flash memory 41b
constitutes a parameter-for-adjustment storage section
which stores parameters for adjustment.
[0056] Note that adapter ID information may be stored
in the flash memory 41b.
[0057] Fig. 4 is a block configuration diagram of the
FPGA 61.
[0058] The FPGA 61 includes a control section 91, a
driver section 92, parallel-serial converters (hereinafter
referred to as a P/S converters) 93 and 94, a serial-par-
allel converter (hereinafter referred to as an S/P convert-
er) 95 and the interface (I/F) 96.
[0059] The control section 91 reads driving pulse gen-
eration information corresponding to the image pickup
device 32a of the connected endoscope 31 on the basis
of endoscope ID information to control the driver section
92.
[0060] The control section 91 performs a process of
transmitting endoscope ID information about the endo-
scope 31, adapter ID information and various parameters
for adjustment to the processor 11 according to a trans-
mission request command from the processor 11 and
performing writing to the flash memory 41b according to
a various-parameters-for-adjustment writing request
command from the processor 11.
[0061] Especially, when receiving a parameters-for-
adjustment reading command from the processor 11, the
control section 91 executes a process of reading param-
eters for adjustment corresponding to endoscope ID in-
formation about the connected endoscope 31 from the
flash memory 41 b and transmitting the parameters for
adjustment to the processor 11.
[0062] Therefore, the control section 91 is a control
section which performs control so as to store various pa-
rameters for adjustment received from the processor 11
into the flash memory 41 b according to a parameters-
for-adjustment writing command from the processor 11,
and read the various parameters for adjustment stored
in the flash memory 41b and output the parameters for
adjustment to the processor 11 according to a various-
parameters-for-adjustment reading command from the
processor 11.
[0063] The driver section 92 is connected to the differ-
ential input circuit 82. The driver section 92 inputs a driv-
ing clock signal from the processor 11, performs single
conversion of the signal and outputs a parallel driving
pulse signal to the endoscope 31. The driver section 92
constitutes an image pickup device driving signal gener-
ation circuit which generates a driving pulse signal, which
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is a driving signal for driving the image pickup device
32a, on the basis of a driving clock signal, which is a
driving control signal from the processor 11.
[0064] The P/S converter 93 is connected to the differ-
ential output circuit 81. The P/S converter 93 inputs a
parallel image signal from the image pickup device 32a,
converts the parallel signal to a serial signal and outputs
the serial signal to the processor 11. Therefore, the A/D
converter 73b and the P/S converter 93 constitute an
image signal output circuit which converts an analog im-
age signal from the image pickup device 32a to a digital
image signal in a serial signal format and outputs the
digital image signal to the processor 11.
[0065] The P/S converter 94 is connected to the differ-
ential output circuit 83. The control section 91 converts
endoscope ID information, adapter ID information and
various parameters for adjustment to serial signals and
outputs the serial signals to the processor 11.
[0066] The S/P converter 95 is connected to the differ-
ential input circuit 84. The S/P converter 95 inputs various
commands and various data from the processor 11, con-
verts the commands and data to parallel signals and out-
puts the parallel signals to the control section 91.

(Processor configuration)

[0067] Fig. 5 is a block configuration diagram of the
processor 11.
[0068] The processor 11 is configured to include: a
control section 101 having a central processing unit
(hereinafter referred to as a CPU), an image processing
section 102, a driving control section 103, a driving sec-
tion 104, a video front end section (hereinafter referred
to as a video FE section) 105, a video back end section
(hereinafter referred to as a video BE section) 106, a
timing generator (hereinafter referred to as a TG) 107, a
communication interface (hereinafter referred to as a
communication I/F) 108 and a flash memory 109 which
is a nonvolatile memory.
[0069] The control section 101 controls the whole proc-
essor 11 so as to realize various functions of the endo-
scope system 1 corresponding to operation instructions
by the user. A white balance adjustment function is in-
cluded in the various functions. The control section 101
performs a process of controlling the image processing
section 102 and the driving control section 103 on the
basis of various parameters for adjustment obtained as
a result of white balance processing.
[0070] The video FE section 105 receives an image
signal of an endoscopic image received via the connector
portion 12a of the light source apparatus 12 and provides
the image signal to the image processing section 102.
[0071] The image processing section 102 performs
predetermined image processing of the image signal
from the video FE section 105 using various parameters
for adjustment from the control section 101 and outputs
the image-processed image signal to the video BE sec-
tion 106. The video BE section 106 generates an analog

image signal and outputs the analog image signal to the
monitor 13.
[0072] The driving control section 103 generates a driv-
ing clock signal of each of image pickup devices of en-
doscopes using the various parameters for adjustment
from the control section 101 and outputs the driving clock
signal via the driving section 104.
[0073] The TG 107 generates various timing signals
for the image processing section 102 and the driving con-
trol section 103. The image processing section 102 and
the driving control section 103 generate an image signal
and a driving pulse signal, respectively, using the various
timing signals from the TG 107.
[0074] The communication I/F 108 is an interface cir-
cuit for communication of various data such as an oper-
ation signal, endoscope ID information, adapter ID infor-
mation and parameters for adjustment. The control sec-
tion 101 performs data communication with the endo-
scope 21 and the adapter 41 via the communication I/F
108.
[0075] The flash memory 109 includes a table for stor-
ing adjusted endoscope information about endoscopes
21 of the first type and a table for storing adjusted com-
bination information about combinations of endoscope
31 of the second type and adapter 41. Configurations of
the tables will be described later.

(Parameter-for-adjustment acquisition and writing proc-
ess)

[0076] Fig. 6 is a flowchart showing an example of a
flow of a parameter-for-adjustment acquisition and writ-
ing process of the processor 11.
[0077] When the processor 11 is powered on, the proc-
ess in Fig. 6 is executed. The process in Fig. 6 is per-
formed by the CPU of the control section 101 executing
a predetermined program stored in a ROM or the like not
shown. When the processor 11 is powered on, the proc-
essor 11 can receive a signal from the connector portion
12a of the light source apparatus 12.
[0078] When the processor 11 is powered on, the con-
trol section 101 outputs a predetermined command to
read ID information in order to judge which of the endo-
scope 21 and the adapter 41 is connected to the connec-
tor portion 12a (S1).
The reading of the ID information includes a case of read-
ing endoscope ID information about the endoscope 21
and a case of reading adapter ID information about the
adapter 41 and endoscope ID information about the en-
doscope 31.
[0079] If the endoscope 21 receives the command for
reading ID information from the processor 11, the endo-
scope 21 reads endoscope ID information stored in the
memory 25a and transmits the endoscope ID information
to the processor 11. If the adapter 41 receives the com-
mand for reading ID information from the processor 11,
the FPGA 61 transmits adapter ID information stored in
the memory 41a to the processor 11. The FPGA 61 also
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reads the resistance value of a resistor for identification
of the connected endoscope 31, via the buffer circuit 73a,
converts the resistance value to a digital signal in the A/D
converter 73b and transmits the digital signal to the proc-
essor 11 as endoscope ID information about the endo-
scope 31.
[0080] Note that the endoscope ID information about
the endoscope 31 may be obtained by recording the en-
doscope ID information about the endoscope 31 to a
ROM provided in the endoscope 31 and providing means
for reading information in the ROM for the adapter 41.
[0081] Then, the control section 101 of the processor
11 judges whether the endoscope 21 of the first type is
connected to the connector portion 12a or the endoscope
31 of the second type is connected via the adapter 41,
on the basis of the received ID information (S2). That is,
when receiving only endoscope ID information, the con-
trol section 101 judges that the endoscope 21 of the first
type is connected; and, when receiving both of adapter
ID information and endoscope ID information, the control
section 101 judges that the endoscope 31 of the second
type is connected.
[0082] Note that a code showing that only an endo-
scope is connected and a code showing that an endo-
scope and an adapter are connected may be stored in
each of the endoscope 21 and the adapter 41 to judge
whether a connected endoscope is the endoscope 21 of
the first type or the endoscope 31 of the second type.
[0083] If it is judged that the endoscope 21 of the first
type is connected (S2: YES), it is judged whether or not
the endoscope 21 is an endoscope connected for the
first time, on the basis of the endoscope ID information
(S3). Since adjusted endoscope information showing
that an endoscope is an endoscope 21 which has been
connected in the past and for which white balance ad-
justment has been executed is stored in the flash memory
109 of the processor 11, the above judgment is performed
on the basis of the information. The adjusted endoscope
information stored in the flash memory 109 will be de-
scribed later.
[0084] If the endoscope 21 is an endoscope connected
for the first time or an endoscope for which white balance
adjustment has not been executed yet (S3: YES), the
control section 101 performs white balance (WB)
processing (S4). In the white balance processing, white
balance adjustment, gain adjustments among channels
and the like are performed. The white balance processing
is similar to conventional processing. Various parame-
ters for adjustment obtained in the white balance
processing include a coefficient for white balance adjust-
ment, a coefficient for gain adjustment among channels
and the like.
[0085] Then, the control section 101 writes the various
parameters for adjustment obtained as a result of the
white balance processing into the flash memory 25a of
the endoscope 21 (S5), writes and stores the endoscope
ID information into a table TBL1 (to be described later)
in the flash memory 109 as adjusted endoscope infor-

mation (S6), and ends the process.
[0086] If the endoscope 21 is not an endoscope con-
nected for the first time (S3: NO), the control section 101
reads parameters for adjustment from the flash memory
25a of the endoscope 21 (S7) and ends the process.
[0087] After the processes of S6 and S7, the processor
11 is in a state capable of executing driving of the image
pickup device and image processing of an image signal
appropriately, using the various parameters for adjust-
ment obtained by the white balance processing (S4) or
read from the flash memory 25a (S7), and, therefore, the
endoscope system 1 transitions to a state in which the
user can perform endoscopy using the endoscope sys-
tem 1.
[0088] If the endoscope is not an endoscope of the first
type (S2: NO), it is judged whether or not the combination
of endoscope 31 and adapter 41 is a combination made
for the first time on the basis of the endoscope ID infor-
mation and the adapter ID information (S8). Since ad-
justed combination information showing that a combina-
tion is a combination of endoscope 31 and adapter 41
which has been connected in the past and for which white
balance adjustment has been executed is stored in the
flash memory 109 of the processor 11, the above judg-
ment is performed on the basis of the information. The
adjusted combination information stored in the flash
memory 109 will be described later.
[0089] If the combination of the endoscope 31 and the
adapter 41 are a combination made for the first time (S8:
YES), white balance processing similar to S4 is per-
formed (S9).
[0090] Then, the control section 101 writes the various
parameters for adjustment obtained as a result of the
white balance processing into the flash memory 41b of
the adapter 41 (S10), writes and stores the endoscope
ID information and the adapter ID information into a table
TBL2 (to be described later) in the flash memory 109 as
adjusted combination information (S11), and ends the
process.
[0091] If the combination of the endoscope 31 and the
adapter 41 is not a combination made for the first time
(S8: NO), the control section 101 reads parameters for
adjustment for the combination from the flash memory
41b of the adapter 41 (S12) and ends the process. At
that time, when receiving a parameters-for-adjustment
reading command from the processor 11, the adapter 41
reads parameters for adjustment corresponding to en-
doscope ID information about the connected endoscope
31 and transmits the parameters to the processor 11.
[0092] After the processes of S11 and S 12, the proc-
essor 11 is in a state capable of executing driving of the
image pickup device 32a and image processing of an
image signal appropriately, using the various parameters
for adjustment obtained by the white balance processing
(S9) or read from the flash memory 41b (S12), and, there-
fore, the endoscope system 1 transitions to a state in
which the user can perform endoscopy using the endo-
scope system 1.
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[0093] Therefore, the control section 101 is a process-
ing section which judges existence or nonexistence of
adjusted combination information about a combination
of endoscope identification information and adapter iden-
tification information received from the adapter 41 by re-
ferring to the table TBL2 in the flash memory 109; if the
adjusted combination information does not exist, exe-
cutes predetermined adjustment processing, stores pa-
rameters for adjustment obtained by the execution into
the flash memory 41b of the adapter 41 and stores ad-
justed combination information about the combination of
the endoscope identification information and the adapter
identification information into the table TBL2; and, if the
adjusted combination information exists, reads parame-
ters for adjustment stored in the memory 41 b of the
adapter 41.
[0094] Next, the adjusted endoscope information and
the adjusted combination information will be described.
[0095] The flash memory 109 of the processor 11
stores two table data. One is a table for storing adjusted
endoscope information about endoscopes 21 of the first
type, and the other is a table for storing adjusted combi-
nation information about a combination of endoscope 31
of the second type and adapter 41.
[0096] Fig. 7 is a diagram showing a configuration of
a table for storing adjusted endoscope information about
endoscopes 21 of the first type. The table TBL1 stores
endoscope ID information for which white balance
processing has been executed at S4 and various param-
eter data for adjustment have been written into the flash
memory 25a of the endoscope 21 at S5.
[0097] If judging that an endoscope 21 is connected
(S2: YES), the control section 101 refers to the table TBL1
and checks whether endoscope ID information about the
endoscope 21 exists or not. If the endoscope ID informa-
tion exists in the table TBL1 as a result of the checking,
it is judged that the endoscope 21 is an endoscope 21
for which white balance processing has been already ex-
ecuted. If the endoscope ID information does not exist in
the table TBL1 as a result of the checking, it is judged
that the endoscope 21 is an endoscope 21 connected
and used for the first time.
[0098] Fig. 8 is a diagram showing a configuration of
a table for storing adjusted combination information
about endoscopes 31 of the second type and adapters
41. The table TBL2 stores information about combina-
tions of endoscope ID information about endoscope 31
for which white balance processing has been executed
at S9 and parameters for adjustment have been written
into the flash memory 41b of the adapter 41 at S10 and
adapter ID information about adapter 41.
[0099] If judging that an endoscope 31 is connected
via an adapter 41 (S2: NO), the control section 101 refers
to the TBL2 and checks whether a combination of adapter
ID information about the adapter 41 and endoscope ID
information about the endoscope 31 exists or not. If the
combination of the adapter ID information and the endo-
scope ID information exists in the TBL2 as a result of the

checking, it is judged that the combination is a combina-
tion of the adapter 41 and the endoscope 31 for which
white balance adjustment has been already executed. If
the combination of the adapter ID information and the
endoscope ID information does not exist in the TBL2 as
a result of the checking, it is judged that the combination
is a combination of the adapter 41 and the endoscope
31 connected and used for the first time. Therefore, the
TBL2 constitutes an adjusted combination information
storage section which stores adjusted combination infor-
mation showing whether predetermined adjustment
processing has been performed or not for a combination
of endoscope identification information and adapter iden-
tification information.
[0100] As described above, similarly to the case of us-
ing the endoscope 21 which stores various parameters
for adjustment, such as a white balance coefficient, in a
built-in nonvolatile memory, the user can use the endo-
scope 31 which does not include such a memory with
usability similar to that of the endoscope 21, by using the
adapter 41.
[0101] Note that, even in the case where, in a combi-
nation of the endoscope 21 and the processor 11, an
endoscope having a nonvolatile memory capable of stor-
ing only a part of parameters for adjustment to be stored
into the flash memory 25a of the endoscope 21 is con-
nected, it is possible to store parameters for adjustment
which cannot be stored in the endoscope 21 or all pa-
rameters for adjustment required for combination with
the processor 11 into the flash memory 41b of the adapter
41 by causing the adapter 41 to intervene. Therefore, the
endoscope can be used with usability similar to that of
the endoscope 21 of the first type.

(Variation)

[0102] Next, a variation of the adapter 41 will be de-
scribed.
[0103] In the adapter 41 described above, the adapter
body has the light guide 42 and the contact section 43
so that the adapter 41 is adapted to the light source ap-
paratus 12 compatible with the endoscope 21 of the first
type. However, the adapter 41 may be used in combina-
tion of the processor 11 compatible with the endoscope
21 of the first type and a light source apparatus compat-
ible with the endoscope 31 of the second type. To cope
with such a case, the adapter may be such that is used
only for connection to the electrical connector of the en-
doscope 31 of the second type.
[0104] Fig. 9 is a diagram for illustrating a configuration
example of an endoscope system 1A using an adapter
41A according to the present variation. Fig. 10 is a per-
spective view of the adapter 41A. Note that, in Fig. 9, the
same components as those in the above embodiment
are given the same reference numerals, and description
thereof is omitted.
[0105] The endoscope system 1A is configured with
the processor 11, a light source apparatus 12A, an adapt-
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er 41 A and the endoscope 31 of the second type. The
light source apparatus 12A is a light source apparatus
compatible with the endoscope 31, and the light guide
36 of the endoscope 31 can be fitted to a connector por-
tion 12a1. The connector 12a1 supplies illumination light
to the light guide 36. The light source apparatus 12A is
connected to the processor 11 via a cable 14A and can
receive a control signal from the processor 11.
[0106] The adapter 41A is in a box shape and is con-
nectable to the connector 35 of the endoscope 31 via a
cable 45A. The adapter 41A is connectable to the proc-
essor 11 via a cable 45B extended from the adapter 41A.
The adapter 41A includes the circuit board 51.
[0107] The cable 45A has a connector 44a at one end.
By inserting and fitting the connector 44a into a slot 41A1
of the adapter 41A, a contact section of the connector
44a is electrically connected to a contact section of the
adapter 41A, and the connector 35a and the circuit board
51 are electrically connected.
[0108] Therefore, the processor 11 and the endoscope
31 can exchange electrical signals via the adapter 41A,
and the circuit board 51 can receive various commands
from the processor 11 and transmit endoscope ID infor-
mation about endoscope 31, and the like. Furthermore,
the processor 11 can provide a driving signal to the image
pickup device 32a and receive an image signal from the
image pickup device 32a via the circuit board 51.
[0109] Thus, according to the configuration as shown
in Fig. 9 also, the user can use the endoscope 31 of the
second type with usability similar to that of an endoscope
of the first type, using the processor 11 compatible with
the endoscope 21 of the first type.
[0110] As described above, according to the embodi-
ment and variation described above, an adapter for en-
doscope, a processor for endoscope and an endoscope
system can be realized which enable the user to use the
endoscope connected to the processor, using the adapt-
er with usability similar to the usability in the case of using
an endoscope which stores various parameters for ad-
justment in its built-in nonvolatile memory.
[0111] The present invention is not limited to the em-
bodiment described above, and various modifications,
alterations and the like are possible.

Claims

1. An adapter (41) for endoscope configured for con-
necting an endoscope (31) provided with an image
pickup device which analog signals are inputted to
and outputted from and a processor (11) which digital
signals are inputted to and outputted from, the en-
doscope (31) is configured tp store endoscope iden-
tification information, however, is not configured to
store first parameters for adjustment such as a co-
efficient for white balance adjustment, the adapter
(41) comprising:

an image pickup device driving signal genera-
tion circuit (92) configured for generating a driv-
ing signal for driving the image pickup device on
the basis of a driving control signal from the proc-
essor (11);
an image signal output circuit (93) configured
for converting an analog image signal from the
image pickup device to a digital image signal in
a serial signal format and outputting the digital
image signal to the processor (11);
characterized by further comprising:

an endoscope identification information re-
ception circuit (73a, 73b, 96) configured for
receiving the endoscope identification infor-
mation which is identification information
about the endoscope (31);
an adapter identification information stor-
age section (41a) configured for storing
adapter identification information which is
identification information about the adapter
(41);
a parameter-for-adjustment storage section
(41b) configured for storing first parameters
for adjustment; and
a control section (91) configured for:

transmitting the endoscope identifica-
tion information and the adapter identi-
fication information to the processor
(11);
performing control to store the first pa-
rameters for adjustment received from
the processor (11) into the parameter-
for-adjustment storage section (41b)
according to a command to write the
first parameters for adjustment from the
processor (11), wherein the processor
(11) is configured to receive the endo-
scope identification information and the
adapter identification information;
reading the first parameters for adjust-
ment stored in the parameter-for-ad-
justment storage section (41b) accord-
ing to a command to read the first pa-
rameters for adjustment from the proc-
essor (11); and
outputting the first parameters for ad-
justment to the processor (11).

2. The adapter for endoscope according to claim 1,
wherein
the parameter-for-adjustment storage section (41a)
is configured to store the first parameters for adjust-
ment for each piece of the endoscope identification
information; and
when receiving the reading command, the control
section (91) is configured to read the first parameters
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for adjustment stored in the parameter-for-adjust-
ment storage section (41b) on the basis of the en-
doscope identification information and to output the
first parameters for adjustment to the processor (11).

3. The adapter for endoscope according to claim 1 or
2, further comprising a light transmission member
(42) configured for transmitting light from a light
source apparatus (12) to a light guide (36) of the
endoscope (31).

4. The adapter for endoscope according to claim 1 or
2, wherein the first parameters for adjustment in-
clude a coefficient for white balance adjustment and
a coefficient for gain adjustment among channels.

5. A processor (11) capable of inputting and outputting
digital signals to and from the adapter (41) according
to a preceding claim, characterized in that the proc-
essor (11) comprises:

a memory (109) configured for storing:

adjusted combination information about
combination of an endoscope (31) of a sec-
ond type and the adaptor(41) showing
whether predetermined adjustment
processing has been performed or not for a
combination of endoscope identification in-
formation and adapter identification infor-
mation, and
adjusted endoscope information about an
endoscope (21) of a first type; and

a control section (101) configured for:

judging whether an endoscope of the first
type or the second type is connected based
on whether only endoscope identification in-
formation or endoscope identification infor-
mation and adapter identification informa-
tion is received from the endoscope (21,
31), wherein the endoscope (21) of the first
type is configured to store endoscope iden-
tification information and various parame-
ters for adjustment inside the endoscope
(21) of the first type, and the endoscope (31)
of the second type is configured to store en-
doscope identification information, howev-
er, is not configured to store parameters for
adjustment such as a coefficient for white
balance adjustment,
in response to determining that an endo-
scope (21) of the first type is connected,
judging whether or not the endoscope (21)
is connected for a first time by determining
existence or nonexistence of adjusted en-
doscope information in the memory (109);

if it is judged that the endoscope (21) of the
first type is connected for the first time, per-
forming the predetermined adjustment
processing and writing a second parameter
for adjustment resulting therefrom to a
memory (25a) of the endoscope (21);
if it is judged that the endoscope of the first
type is not connected for the first time, read-
ing the second parameter for adjustment
from the memory (25a) of the endoscope
(21); and
in response to determining that an endo-
scope (31) of the second type is connected,
judging existence or nonexistence of the ad-
justed combination information about a
combination of the endoscope identification
information and the adapter identification in-
formation received from the adapter (41) by
referring to the memory (109);
if the adjusted combination information
does not exist, executing the predetermined
adjustment processing, storing the first pa-
rameters for adjustment obtained by the ex-
ecution into the parameter-for-adjustment
storage section (41b) of the adapter (41)
and storing the adjusted combination infor-
mation about the combination of the endo-
scope identification information and the
adapter identification information into the
memory (109); and
if the adjusted combination information ex-
ists, reading the first parameters for adjust-
ment stored in the parameter-for-adjust-
ment storage section (41b) of the adapter
(41), wherein

the predetermined adjustment processing is
white balance processing.

6. An endoscope system characterized by compris-
ing:

the adapter (41) according to one of claims 1 to
4; and
the processor (11) according to claim 5.

7. The endoscope system according to claim 6, further
comprising a light source apparatus (12) configured
for supplying illumination light to the endoscope (31).

Patentansprüche

1. Adapter (41) für ein Endoskop, der dazu eingerichtet
ist, ein Endoskop (31) zu verbinden, das mit einem
Bildaufnahmegerät, in das analoge Signale einge-
geben werden und von dem analoge Signale aus-
gegeben werden, und einem Prozessor, in den digi-
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tale Signale eingegeben werden und von dem digi-
tale Signale ausgegeben werden, ausgestattet ist,
wobei das Endoskop (31) dazu eingerichtet ist, eine
Endoskopidentifikationsinformation zu speichern,
jedoch nicht dazu eingerichtet ist, erste Einstellpa-
rameter, wie zum Beispiel einen Koeffizienten für ei-
ne Weißabgleicheinstellung zu speichern, wobei der
Adapter (41) umfasst:

einen Bildaufnahmegerät-Antriebssignalerzeu-
gungsschaltkreis (92), der dazu eingerichtet ist,
auf der Basis eines Antriebssteuersignals des
Prozessors (11) ein Antriebssignal zum Antrei-
ben des Bildaufnahmegeräts zu erzeugen;
einen Bildsignalausgabeschaltkreis (93), der
dazu eingerichtet ist, ein analoges Bildsignal
des Bildaufnahmegeräts in ein digitales Bildsi-
gnal in einem seriellen Signalformat zu konver-
tieren und das digitale Bildsignal an den Prozes-
sor (11) auszugeben;
dadurch gekennzeichnet, dass er ferner um-
fasst:

einen Endoskopidentifikationsinformati-
onsempfangsschaltkreis (73a, 73b, 96), der
dazu eingerichtet ist, die Endoskopidentifi-
kationsinformation zu empfangen, die eine
Identifikationsinformation über das Endos-
kop (31) ist;
einen Adapteridentifikationsinformations-
speicherabschnitt (41a), der dazu einge-
richtet ist, eine Adapteridentifikationsinfor-
mation zu speichern, die eine Identifikati-
onsinformation über den Adapter (41) ist;
einen Einstellparameterspeicherabschnitt
(41b), der dazu eingerichtet ist, erste Ein-
stellparameter zu speichern; und
einen Steuerabschnitt (91), der dazu einge-
richtet ist:

die Endoskopidentifikationsinformati-
on und die Adapteridentifikationsinfor-
mation an den Prozessor (11) zu über-
tragen;
gemäß einem Befehl zum Schreiben
der ersten Einstellparameter von dem
Prozessor (11) eine Steuerung zum
Speichern der ersten Einstellparame-
ter, die von dem Prozessor (11) emp-
fangen werden, in dem Einstellparame-
terspeicherabschnitt (41b) durchzufüh-
ren, wobei der Prozessor (11) dazu ein-
gerichtet ist, die Endoskopidentifikati-
onsinformation und die Adapteridentifi-
kationsinformation zu empfangen;
gemäß einem Befehl zum Lesen der
ersten Einstellparameter von dem Pro-
zessor (11) die ersten Einstellparame-

ter, die in dem Einstellparameterspei-
cherabschnitt (41b) gespeichert sind,
zu lesen; und
die ersten Einstellparameter an den
Prozessor (11) auszugeben.

2. Adapter für ein Endoskop gemäß Anspruch 1, wobei
der Einstellparameterspeicherabschnitt (41a) dazu
eingerichtet ist, die ersten Einstellparameter für je-
des Teil der Endoskopidentifikationsinformation zu
speichern; und
wenn der Lesebefehl empfangen wird, der Steuer-
abschnitt (91) dazu eingerichtet ist, die ersten Ein-
stellparameter, die in dem Einstellparameterspei-
cherabschnitt (41b) gespeichert sind, auf der Basis
der Endoskopidentifikationsinformation zu lesen
und die ersten Einstellparameter an den Prozessor
(11) auszugeben.

3. Adapter für ein Endoskop gemäß Anspruch 1 oder
2, der ferner ein Lichtübertragungselement (42) um-
fasst, das dazu eingerichtet ist, Licht von einem
Lichtquellengerät (12) an einen Lichtleiter (36) des
Endoskops (31) zu übertragen.

4. Adapter für ein Endoskop gemäß Anspruch 1 oder
2, wobei die ersten Einstellparameter einen Koeffi-
zienten zur Weißabgleicheinstellung und einen Ko-
effizienten zur Verstärkereinstellung unter Kanälen
umfassen.

5. Prozessor (11), der dazu in der Lage ist, digitale Si-
gnale in den Adapter (41) gemäß einem vorherge-
henden Anspruch einzugeben und digitale Signale
des Adapters (41) gemäß einem vorhergehenden
Anspruch auszugeben, dadurch gekennzeichnet,
dass der Prozessor (11) umfasst:

einen Speicher (109), der dazu eingerichtet ist,
zu speichern:

eine angepasste Kombinationsinformation
über eine Kombination eines Endoskops
(31) eines zweiten Typs und des Adapters
(41), die anzeigt, ob für eine Kombination
einer Endoskopidentifikationsinformation
und einer Adapteridentifikationsinformation
eine vorbestimmte Anpassungsverarbei-
tung durchgeführt wurde oder nicht, und
eine angepasste Endoskopinformation
über ein Endoskop (21) eines ersten Typs;
und

einen Steuerabschnitt (101), der dazu einge-
richtet ist:

basierend darauf, ob nur eine Endoskopi-
dentifikationsinformation oder eine Endos-
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kopidentifikationsinformation und eine Ad-
apteridentifikationsinformation von dem
Endoskop (21, 31) empfangen wird/wer-
den, festzustellen, ob ein Endoskop des
ersten Typs oder des zweiten Typs verbun-
den ist, wobei das Endoskop (21) des ersten
Typs dazu eingerichtet ist, eine Endoskopi-
dentifikationsinformation und verschiedene
Einstellparameter innerhalb des Endos-
kops (21) des ersten Typs zu speichern und
das Endoskop (31) des zweiten Typs dazu
eingerichtet ist, eine Endoskopidentifikati-
onsinformation zu speichern, aber nicht da-
zu eingerichtet ist, Einstellparameter, wie
zum Beispiel einen Koeffizienten für eine
Weißabgleicheinstellung, zu speichern,
in Reaktion auf die Bestimmung, dass ein
Endoskop (21) des ersten Typs verbunden
ist, durch eine Bestimmung der Existenz
oder der Nichtexistenz einer angepassten
Endoskopinformation in dem Speicher
(109) festzustellen, ob das Endoskop (21)
zum ersten Mal verbunden ist oder nicht;
wenn festgestellt wird, dass das Endoskop
(21) des ersten Typs zum ersten Mal ver-
bunden ist, die vorbestimmte Anpassungs-
verarbeitung und das Schreiben eines dar-
aus resultierenden zweiten Einstellparame-
ters in einem Speicher (25a) des Endos-
kops (21) durchzuführen;
wenn festgestellt wird, dass das Endoskop
des ersten Typs nicht zum ersten Mal ver-
bunden ist, den zweiten Einstellparameter
aus dem Speicher (25a) des Endoskops
(21) auszulesen; und
in Reaktion auf die Bestimmung, dass ein
Endoskop (31) des zweiten Typs verbun-
den ist, durch Bezugnahme auf den Spei-
cher (109) die Existenz oder die Nichtexis-
tenz der angepassten Kombinationsinfor-
mation über eine Kombination der Endos-
kopidentifikationsinformation und der Ad-
apteridentifikationsinformation, die von
dem Adapter (41) empfangen werden, fest-
zustellen;
wenn die angepasste Kombinationsinfor-
mation nicht existiert, die vorbestimmte An-
passungsverarbeitung auszuführen, die
ersten Einstellparameter, die durch die Aus-
führung in dem Einstellparameterspeicher-
abschnitt (41b) des Adapters (41) erhalten
werden, zu speichern und die angepasste
Kombinationsinformation über die Kombi-
nation der Endoskopidentifikationsinforma-
tion und der Adapteridentifikationsinforma-
tion in dem Speicher (109) zu speichern;
und
wenn die angepasste Kombinationsinfor-

mation existiert, die ersten Einstellparame-
ter, die in dem Einstellparameterspeicher-
abschnitt (41b) des Adapters (41) gespei-
chert sind, auszulesen, wobei

die vorbestimmte Anpassungsverarbeitung ei-
ne Weißabgleichverabeitung ist.

6. Endoskopsystem, dadurch gekennzeichnet, dass
es umfasst:

den Adapter (41) gemäß einem der Ansprüche
1 bis 4; und
den Prozessor (11) gemäß Anspruch 5.

7. Endoskopsystem gemäß Anspruch 6, das ferner ein
Lichtquellengerät (12) umfasst, das dazu eingerich-
tet ist, dem Endoskop (31) Beleuchtungslicht zuzu-
führen.

Revendications

1. Adaptateur (41) pour endoscope configuré pour con-
necter un endoscope (31) muni d’un dispositif de
capture d’image qui reçoit en entrée et délivre en
sortie des signaux analogiques et un processeur (11)
qui reçoit en entrée et délivre en sortie des signaux
numériques, l’endoscope (31) est configuré pour
mémoriser des informations d’identification d’endos-
cope, toutefois, n’est pas configuré pour mémoriser
des premiers paramètres de réglage tels qu’un coef-
ficient pour le réglage de l’équilibre des blancs,
l’adaptateur (41) comprenant :

un circuit (92) de génération de signal d’entraî-
nement de dispositif de capture d’image confi-
guré pour générer un signal d’entraînement des-
tiné à entraîner le dispositif de capture d’image
sur la base d’un signal de commande d’entraî-
nement provenant du processeur (11) ;
un circuit (93) de sortie de signal d’image con-
figuré pour convertir un signal d’image analogi-
que provenant du dispositif de capture d’image
en un signal d’image numérique dans un format
de signal sériel et délivrer en sortie le signal
d’image numérique vers le processeur (11) ;
caractérisé en ce qu’il comprend en outre :

un circuit (73a, 73b, 96) de réception d’in-
formations d’identification d’endoscope
configuré pour recevoir les informations
d’identification d’endoscope qui sont des in-
formations d’identification concernant l’en-
doscope (31) ;
une section (41a) de mémorisation d’infor-
mations d’identification d’adaptateur confi-
gurée pour mémoriser des informations
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d’identification d’adaptateur qui sont des in-
formations d’identification concernant
l’adaptateur (41) ;
une section (41b) de mémorisation de pa-
ramètres de réglage configurée pour mé-
moriser des premiers paramètres de
réglage ; et
une section de commande (91) configurée
pour :

transmettre les informations d’identifi-
cation d’endoscope et les informations
d’identification d’adaptateur au proces-
seur (11) ;
réaliser une commande pour mémori-
ser les premiers paramètres de réglage
reçus du processeur (11) dans la sec-
tion (41b) de mémorisation de paramè-
tres de réglage conformément à une
commande d’écriture des premiers pa-
ramètres de réglage provenant du pro-
cesseur (11), dans lequel le processeur
(11) est configuré pour recevoir les in-
formations d’identification d’endosco-
pe et les informations d’identification
d’adaptateur ;
lire les premiers paramètres de réglage
mémorisés dans la section (41b) de
mémorisation de paramètres de régla-
ge conformément à une commande de
lecture des premiers paramètres de ré-
glage provenant du processeur (11) ; et
délivrer en sortie les premiers paramè-
tres de réglage vers le processeur (11).

2. Adaptateur pour endoscope selon la revendication
1, dans lequel
la section (41a) de mémorisation de paramètres de
réglage est configurée pour mémoriser les premiers
paramètres de réglage pour chaque partie des infor-
mations d’identification d’endoscope ; et
lors de la réception de la commande de lecture, la
section de commande (91) est configurée pour lire
les premiers paramètres de réglage mémorisés
dans la section (41b) de mémorisation de paramè-
tres de réglage sur la base des informations d’iden-
tification d’endoscope et pour délivrer en sortie les
premiers paramètres de réglage vers le processeur
(11).

3. Adaptateur pour endoscope selon la revendication
1 ou 2, comprenant en outre un élément de trans-
mission de lumière (42) configuré pour transmettre
une lumière provenant d’un appareil de source de
lumière (12) vers un guide de lumière (36) de l’en-
doscope (31).

4. Adaptateur pour endoscope selon la revendication

1 ou 2, dans lequel les premiers paramètres de ré-
glage comprennent un coefficient pour le réglage de
l’équilibre des blancs et un coefficient pour le réglage
du gain parmi les canaux.

5. Processeur (11) capable de recevoir en entrée et
délivrer en sortie des signaux numériques vers et
depuis l’adaptateur (41) selon une revendication
précédente, caractérisé en ce que le processeur
(11) comprend :

une mémoire (109) configuré pour mémoriser :

des informations de réglage de combinai-
son concernant la combinaison d’un endos-
cope (31) d’un deuxième type et de l’adap-
tateur (41) montrant si un processus de ré-
glage prédéterminé a été exécuté ou pas
pour une combinaison des informations
d’identification d’endoscope et des informa-
tions d’identification d’adaptateur, et
des informations de réglage d’endoscope
concernant un endoscope (21) d’un premier
type ; et

une section de commande (101) configurée
pour :

juger si un endoscope du premier type ou
du deuxième type est connecté selon si seu-
les des informations d’identification d’en-
doscope ou si des informations d’identifica-
tion d’endoscope et des informations
d’identification d’adaptateur sont reçues de
l’endoscope (21, 31), dans lequel l’endos-
cope (21) du premier type est configuré pour
mémoriser des informations d’identification
d’endoscope et divers paramètres de régla-
ge à l’intérieur de l’endoscope (21) du pre-
mier type, et l’endoscope (31) du deuxième
type est configuré pour mémoriser des in-
formations d’identification d’endoscope,
toutefois, n’est pas configuré pour mémori-
ser des paramètres de réglage tels qu’un
coefficient pour le réglage de l’équilibre des
blancs,
en réponse à une détermination qu’un en-
doscope (21) du premier type est connecté,
juger si oui ou non l’endoscope (21) est con-
necté pour la première fois en déterminant
l’existence ou la non existence d’informa-
tions de réglage d’endoscope dans la mé-
moire (109) ;
s’il est jugé que l’endoscope (21) du premier
type est connecté pour la première fois, réa-
liser le processus de réglage prédéterminé
et écrire un deuxième paramètre de réglage
résultant de celui-ci dans une mémoire
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(25a) de l’endoscope (21) ;
s’il est jugé que l’endoscope du premier type
n’est pas connecté pour la première fois,
lire le deuxième paramètre de réglage à par-
tir de la mémoire (25a) de l’endoscope (21) ;
et
en réponse à la détermination qu’un endos-
cope (31) du deuxième type est connecté,
juger l’existence ou la non existence des
informations de réglage de combinaison
concernant une combinaison des informa-
tions d’identification d’endoscope et des in-
formations d’identification d’adaptateur re-
çues depuis l’adaptateur (41) en se référant
à la mémoire (109) ;
si les informations de réglage de combinai-
son n’existent pas, exécuter le processus
de réglage prédéterminé, mémoriser les
premiers paramètres de réglage obtenus
par l’exécution dans la section (41b) de mé-
morisation de paramètres de réglage de
l’adaptateur (41) et mémoriser les informa-
tions de réglage de combinaison concer-
nant la combinaison des informations
d’identification d’endoscope et des informa-
tions d’identification d’adaptateur dans la
mémoire (109) ; et
si les informations de réglage de combinai-
son existent, lire les premiers paramètres
de réglage mémorisés dans la section (41b)
de mémorisation de paramètres de réglage
de l’adaptateur (41), dans lequel

le processus de réglage prédéterminé est un
processus d’équilibrage des blancs.

6. Système d’endoscope caractérisé en ce qu’il
comprend :

l’adaptateur (41) selon l’une quelconque des re-
vendications 1 à 4 ; et
le processeur (11) selon la revendication 5.

7. Système d’endoscope selon la revendication 6,
comprenant en outre un appareil de source de lu-
mière (12) configuré pour délivrer une lumière
d’éclairage sur l’endoscope (31).
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