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(54) CENTRALIZED CONTROL DEVICE AND CENTRALIZED CONTROL SYSTEM

(57) A central control apparatus is a central control
apparatus that centrally controls a plurality of medical
devices as controlled devices, the central control appa-
ratus including a function setting unit configured to set a
function allocated to one or more switches provided in
an endoscope, an error detecting unit configured to de-
tect occurrence of an error of the controlled devices and
a state of the occurred error, and a function changing
unit configured to change, based on a detection result of
the error detecting unit, the function allocated to the one
or more switches by the function setting unit.
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Description

Technical Field

[0001] The present invention relates to a central control
apparatus and a central control system capable of per-
forming remote control of medical devices.

Background Art

[0002] There has been proposed a medical system
adopting a system controller that controls medical devic-
es such as an endoscope used in a surgical operation.
In an operation room, there are various devices such as
an endoscope, a video processor, an electric knife, a
pneumoperitoneum apparatus, a recording apparatus,
and a display, which are medical devices. These devices
can be individually operated. However, it is annoying for
a surgeon and a nurse to move to positions of the re-
spective devices and operate the respective devices dur-
ing a surgical operation. Therefore, a system controller
that collectively operates the devices in the operation
room is adopted.
[0003] The system controller includes an operation
panel for centrally operating the respective medical de-
vices. On the operation panel of the system controller,
individual operation screens for respective devices, an
operation screen for collectively operating a plurality of
devices, and the like can be displayed. A user can per-
form operation and setting for respective devices in the
operation room using the operation screens of the system
controller.
[0004] For example, it is possible to allocate, with the
system controller, functions to scope switches provided
in the endoscope. The system controller can cause the
operation panel to display a menu display for the alloca-
tion of the functions of the scope switches. The user is
capable of allocating the functions to the scope switches
by touching the operation panel.
[0005] However, it is likely that operation of the scope
switches is meaningless when some error occurs in a
medical device or functions prohibited to be executed at
error time are allocated. Therefore, the scope switches
cannot always be used at the error time.
[0006] Similarly as in the allocation of the functions to
the scope switches, operation of the operation panel is
necessary for restoration from an error. However, since
the operation panel is present in an unclean area, a doc-
tor needs to request a nurse or the like to perform scope
operation. Therefore, a relatively long time is necessary
for the restoration from the error.
[0007] Note that Japanese Patent Application Laid-
Open Publication No. 2003-44128 discloses a technique
for, in a central control apparatus, displaying a help image
for trouble shooting when a trouble of a controlled device
occurs. Japanese Patent Application Laid-Open Publi-
cation No. 2006-91343 discloses an image processing
apparatus having a browser display function, the image

processing apparatus performing optimum error notifica-
tion control corresponding to a state of use of an opera-
tion panel.
[0008] However, even if the techniques described in
these publications are adopted, the scope switches are
not effective at error time and a long time is required for
restoration from the error.
[0009] An object of the present invention is to provide
a central control apparatus and a central control system
that, at error occurrence time of a medical device, can
make it possible to quickly perform restoration from an
error by automatically changing functions of scope
switches.

Disclosure of Invention

Means for Solving the Problem

[0010] A central control apparatus according to an as-
pect of the present invention is a central control apparatus
that centrally controls a plurality of medical devices as
controlled devices, the central control apparatus includ-
ing: a function setting unit configured to set a function
allocated to one or more switches provided in an endo-
scope; an error detecting unit configured to detect occur-
rence of an error of the controlled devices and a state of
the occurred error; and a function changing unit config-
ured to change, based on a detection result of the error
detecting unit, the function allocated to the one or more
switches by the function setting unit.
[0011] A central control system according to an aspect
of the present invention includes: an endoscope; and a
central control apparatus that centrally controls a plurality
of medical devices as controlled devices. The central
control apparatus includes: a function setting unit config-
ured to set a function allocated to one or more switches
provided in the endoscope; an error detecting unit con-
figured to detect occurrence of an error of the controlled
devices and a state of the occurred error; and a function
changing unit configured to change, based on a detection
result of the error detecting unit, the function allocated to
the one or more switches by the function setting unit.

Brief Description of the Drawings

[0012]

Fig. 1 is a block diagram showing a central control
system including a central control apparatus of the
present invention;
Fig. 2 is an explanatory diagram showing an example
of an operation display displayed based on setting
information stored in a recording unit 13;
Fig. 3 is an explanatory diagram showing a display
example at error occurrence time;
Fig. 4 is an explanatory diagram showing a display
example in the case in which an error countermeas-
ure is performed;
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Fig. 5 is a flowchart for explaining control by a control
unit 11;
Fig. 6 is an explanatory diagram showing an example
of an exterior of scope switches;
Fig. 7 is an explanatory diagram showing an example
of a home screen;
Fig. 8 is an explanatory diagram showing an example
of a setting screen for various settings of controlled
devices 2;
Fig. 9 is an explanatory diagram showing an example
of a home screen at error occurrence time;
Fig. 10 is an explanatory diagram showing an exam-
ple of a collective setting screen at error occurrence
time;
Fig. 11 is an explanatory diagram showing an exam-
ple of an operation display in which an error popup
display is displayed;
Fig. 12 is an explanatory diagram showing a display
example of two error popup displays for touch oper-
ation and for operation of a scope switch sw;
Fig. 13 is an explanatory diagram showing an exam-
ple of a setting screen for various settings of the con-
trolled devices 2;
Fig. 14 is an explanatory diagram showing an exam-
ple of a home screen at error occurrence time;
Fig. 15 is an explanatory diagram showing an exam-
ple of a setting screen for various settings of the con-
trolled devices 2;
Fig. 16 is an explanatory diagram showing an exam-
ple of a setting screen at error occurrence time; and
Fig. 17 is an explanatory diagram showing an exam-
ple of a setting screen at error occurrence time.

Best Mode for Carrying Out the Invention

[0013] Embodiments of the present invention are ex-
plained in detail below with reference to the drawings.

(First Embodiment)

[0014] A system controller, which is a central control
apparatus, centrally operates, for example, various med-
ical devices disposed in an operation room and can con-
trol allocation of functions to scope switches of an endo-
scope. In the present embodiment, the system controller
is configured to, at error occurrence time, automatically
change the functions allocated to the scope switches and
automatically reset the functions allocated to the scope
switches at restoration time from an error. Consequently,
the system controller enables the scope switches to be
utilized even at the error occurrence time and allocates
functions necessary for the restoration from the error to
the scope switches to make it possible to quickly perform
the restoration from the error.
[0015] Fig. 1 is a block diagram showing a central con-
trol system including a central control apparatus of the
present invention.
[0016] A central control system 1 in the present em-

bodiment includes, as shown in Fig. 1, controlled devices
2 configured by a plurality of medical devices and a sys-
tem controller 10, which is a central control apparatus.
In Fig. 1, as the controlled devices 2, a video processor
2a, a light source apparatus 2b, a pneumoperitoneum
apparatus 2c, an electric knife apparatus 2d, an ultra-
sound coagulation cutting apparatus 2e are illustrated.
However, other various devices that can be disposed in
an operation room or the like can be adopted. In the sys-
tem controller 10, an operation panel 15 that receives
operation by an operator such as a nurse is provided.
Note that an endoscope 16 is connected to the video
processor 2a.
[0017] The endoscope 16 includes a not-shown elon-
gated insertion section. The endoscope 16 is driven by
the video processor 2a, picks up an image of a subject
with an image sensor such as a CCD or CMOS sensor
provided at a distal end of the insertion section, and out-
puts an image pickup signal to the video processor 2a.
The video processor 2a is configured to apply predeter-
mined signal processing to the image pickup signal in-
putted from the endoscope 16 to be able to generate an
endoscopic image and cause a not-shown monitor to dis-
play the endoscopic image.
[0018] In the endoscope 16, an operation section is
provided on a proximal end side of the insertion section.
In the operation section, a scope switch group 16a con-
figured by a plurality of scope switches sw is provided.
Note that, in Fig. 1, an example is shown in which four
scope switches sw are provided. However, the number
of scope switches sw is not limited to four. Switch IDs for
identifying the respective scope switches sw are allocat-
ed to the respective scope switches sw. The endoscope
16 is configured to, when a user operates any one of the
scope switches sw, transmit information concerning a
switch ID for identifying the operated scope switch sw to
the system controller 10 via the video processor 2a.
[0019] The system controller 10 includes a communi-
cation I/F 12 for performing communication with the re-
spective controlled devices 2. The communication I/F 12
is capable of transmitting signals by serial communica-
tion such as RS-232C or an infrared ray. The communi-
cation I/F 12 can transmit, to the controlled devices 2,
signals for respectively driving the respective controlled
devices 2 from the control unit 11.
[0020] The system controller 10 includes a control unit
11. The control unit 11 may be configured by a processor
using a CPU or an FPGA or may operate according to a
program stored in a not-shown memory and control re-
spective units or may realize a part or all of functions with
a hardware electronic circuit. The control unit 11 controls
operation of the entire system controller 10.
[0021] The control unit 11 is configured to be able to
control a display I/F 14 to display, on a display screen of
the operation panel 15, an operation display for receiving
GUI (graphical user interface) operation of the user. Note
that display data for displaying the operation display is
stored in a recording unit 13. The display data stored in
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the recording unit 13 is given to the display I/F 14 from
the control unit 11. The display I/F 14 generates the dis-
play data for the operation display according to the control
by the control unit 11 and gives the display data to the
operation panel 15.
[0022] The operation panel 15 is controlled by the con-
trol unit 11 and displays the operation display given from
the display I/F 14 on the display screen. A not-shown
touch panel is provided on the display screen of the op-
eration panel 15. When an operator, for example, touch-
es respective display portions of the operation display
via the touch panel, the operation panel 15 generates
operation signals corresponding to GUI operation on the
respective display portions and outputs the operation sig-
nals to the control unit 11. The control unit 11 generates,
based on the operation signals from the operation panel
15, control signals for controlling the controlled devices
2 and outputs the control signals to the corresponding
controlled devices 2 via the communication I/F 12.
[0023] In this way, the control unit 11 is configured to
be able to centrally operate the controlled devices 2 such
as the video processor 2a, the light source apparatus 2b,
the pneumoperitoneum apparatus 2c, the electric knife
apparatus 2d, and the ultrasound coagulation cutting ap-
paratus 2e. The control unit 11 is configured to be able
to, when communication is performed between the sys-
tem controller 10 and these apparatuses, display setting
states of the connected apparatuses and a setting screen
for an operation switch and the like on the display screen
of the operation panel 15. Note that the operation panel
15 is configured such that an operation input such as a
change of a setting value can be performed by operation
of the touch panel.
[0024] The control unit 11 can also acquire operation
information indicating operation states of the respective
controlled devices 2 via the communication I/F 12 and
change the operation display on the operation panel 15
to a display reflecting the operation information and
cause the operation panel 15 to display the display. For
example, the control unit 11 is configured to be able to
cause the operation panel 15 to display, as the operation
display, a device selection display for selecting which
peripheral devices are operated as the controlled devices
2, a display for operating the selected controlled devices
2, and the like.
[0025] Further, the control unit 11 can cause the oper-
ation panel 15 to display, as the operation display, on the
display screen of the operation panel 15, a setting display
for allocating functions to the scope switches sw of the
endoscope 16 and indicating a state of the allocation.
[0026] The control unit 11 is configured to create dis-
play data of the operation display based on setting infor-
mation recorded in the recording unit 13. In the recording
unit 13, error time setting information, which is setting
information when an error occurs, is recorded besides
normal time setting information, which is setting informa-
tion in a normal state in which an error does not occur.
[0027] A function setting unit 11b is provided in the

control unit 11 for allocation of functions to the scope
switches sw. The function setting unit 11b is configured
to set, based on operation of the operation panel 15 by
the user, functions allocated to the respective scope
switches sw and record the setting information (the nor-
mal time setting information) in the recording unit 13. For
example, the function setting unit 11b registers, in the
normal time setting information, correspondence be-
tween respective switch IDs respectively allocated to the
respective scope switches sw and the respective func-
tions. Note that, in the normal time setting information,
setting for each of stages of control of the respective con-
trolled devices 2 can be registered for each of the re-
spective controlled devices 2.
[0028] The control unit 11 is configured to, when a
switch ID is inputted by operation of the scope switch sw
of the endoscope 16, read out a function designated by
the switch ID and control the respective units in order to
realize the function.
[0029] In the present embodiment, the control unit 11
includes an error detecting unit 11a. The error detecting
unit 11a detects whether an error occurs in the controlled
device 2 and a state of the occurred error. The error that
occurs in the controlled device 2 can be detected accord-
ing to transmitting and receiving of various signals with
the controlled device 2 via the communication I/F 12. The
error detecting unit 11a is configured to, when detecting
that an error occurs in the controlled device 2, a state of
the occurred error, and restoration from the error, output
a detection result to a screen changing unit 11c and a
function changing unit 11d.
[0030] The screen changing unit 11c is configured to,
at error occurrence time of the controlled device 2, auto-
matically change an operation display in a normal state
(a normal time operation display) according to an error
state and display an error time operation display. The
screen changing unit 11c is configured to, when the con-
trolled device 2 is restored from the error, automatically
return the error time operation display to the normal time
operation display. Note that the screen changing unit 11c
performs display of the normal time operation display and
the error time operation display based on the normal time
setting information and the error time setting information
recorded in the recording unit 13.
[0031] In the present embodiment, at error occurrence
time of the controlled device 2, the function changing unit
11d is configured to automatically change, according to
an error state, functions at the normal state time allocated
to the scope switches sw (hereinafter referred to as nor-
mal time allocated functions) and change the allocation
to functions corresponding to the error state (hereinafter
referred to as error time allocated functions). The function
changing unit 11d is configured to, when the controlled
device 2 is restored from the error, automatically return
the functions allocated to the scope switches sw to the
normal time allocated functions. Note that, in the error
time setting information recorded in the recording unit
13, setting is registered for each of error states. The func-
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tion changing unit 11d performs setting of the error time
allocated functions based on the error time setting infor-
mation recorded in the recording unit 13.
[0032] Subsequently, operation in the embodiment
configured as explained above is explained with refer-
ence to Fig. 2 to Fig. 5. Fig. 2 is an explanatory diagram
showing an example of an operation display displayed
based on the setting information stored in the recording
unit 13. The operation display shown in Fig. 2 indicates
an example of a home screen for central control in the
central control system. Fig. 3 is an explanatory diagram
showing a display example at error occurrence time. Fig.
4 is an explanatory diagram showing a display example
in the case in which an error countermeasure is per-
formed. Fig. 5 is a flowchart for explaining control by the
control unit 11.
[0033] When a power supply of the system controller
10 is turned on, the error detecting unit 11a of the control
unit 11 starts detection of an error that occurs in the con-
trolled devices 2 (step S1 in Fig. 5) and determines pres-
ence or absence of an error (step S2). When a detection
result of the error detecting unit 11a indicates that an
error has not occurred, the control unit 11 performs the
normal time operation display and sets the normal time
allocated functions (step S5).
[0034] In other words, the control unit 11 reads out dis-
play data of the normal time operation display from the
recording unit 13 and gives the display data to the display
I/F 14. The display I/F 14 generates the normal time op-
eration display based on the display data and gives the
normal time operation display to the operation panel 15.
In this way, a home screen (an initial screen), which is
the normal time operation display, is displayed on the
display screen of the operation panel 15.
[0035] Note that, in the recording unit 13, the normal
time setting information, in which the normal time allo-
cated functions allocated to the scope switches sw are
registered, is recorded by the function setting unit 11b.
When the scope switch sw is operated, the control unit
11 controls the respective units to execute the normal
time allocated function corresponding to a switch ID
transmitted from the endoscope 16.
[0036] Fig. 2 shows a display example of the home
screen, which is the normal time operation display. The
home screen displayed on a display screen 15a of the
operation panel 15 includes an upper side display region
20 and a right side display region 40 always displayed in
a logon state of the system controller 10 and includes a
center display region 50 in which a display changes ac-
cording to a selected menu.
[0037] In the upper side display region 20, a home but-
ton 21 for instructing transition to the home screen, a
display 22 showing a surgeon, a procedure, date and
time, and the like, and a scope switch display 30 showing
functions allocated to the respective scope switches sw
of the scope switch group 16a provided in the endoscope
16 are displayed. In the example shown in Fig. 2, the
scope switch display 30 shows functions allocated to four

scope switches sw of the endoscope 16.
[0038] In the right side display region 40, a procedure
selection button group 41 for selecting respective scenes
of the procedure and an end button 42 for executing end
processing are displayed. In the example shown in Fig.
2, an example is shown in which two selection buttons
are displayed as the procedure selection button group 41.
[0039] In the center display region 50, an item to be
displayed changes according to a selected menu. In the
home screen shown in Fig. 2, icons 51 for selecting de-
vices of the controlled devices 2 are displayed in the cent-
er display region 50. When a predetermined icon 51 is,
for example, touched, an operation display for operating
a device allocated to the icon 51 is displayed.
[0040] The scope switch display 30 shown in Fig. 2
shows, with allocated displays 31 to 34, functions allo-
cated to the respective scope switches sw by the function
setting unit 11b at normal state time when an error has
not occurred in the controlled devices 2. In other words,
it is seen with the allocated display 31 that a white balance
adjustment (White Blance) function is allocated to a
scope switch with a scope ID "1" (hereinafter referred to
as scope switch sw1). It is seen with the allocated display
32 that a switching (BIPOLAR Cut Effect) function of an
effect mode of a bipolar electric knife is allocated to a
scope switch with a scope ID "2" (hereinafter referred to
as scope switch sw2). It is seen with the allocated display
33 that an operation start and end operation (Insufflation)
function of a pneumoperitoneum apparatus is allocated
to a scope switch with a scope ID "3" (hereinafter referred
to as scope switch sw3). It is seen with the allocated
display 34 that a zoom operation (Zoom) function of an
operation field camera or the like disposed in an operation
room is allocated to a scope switch with a scope ID "4"
(hereinafter referred to as scope switch sw4).
[0041] Therefore, for example, when the scope switch
sw1 is operated at the normal state time, the control unit
11 determines referring to the normal time setting infor-
mation that white balance adjustment is instructed and
performs control for the white balance adjustment.
[0042] At the normal state time, a nurse or the like per-
forms central operation on the controlled devices 2 using
the operation panel 15. The control unit 11 transmits and
receives data to and from the controlled devices 2 via
the communication I/F 12 and drives the controlled de-
vices 2 based on operation of the operation panel 15.
The control unit 11 acquires information concerning
states of the controlled devices 2. The control unit 11
generates, based on the information acquired from the
recording unit 13 and the controlled devices 2, data of
an operation display displayed on the display screen 15a
of the operation panel 15 and gives the data to the display
I/F 14. The display I/F 14 is controlled by the control unit
11 to generate an operation display and give the opera-
tion display to the operation panel 15. In this way, the
operation display corresponding to the operation of the
operation panel 15 and the state of the controlled devices
2 is displayed on the operation panel 15.
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[0043] It is assumed that an error occurs in the con-
trolled device 2. Then, the error is detected by the error
detecting unit 11a (step S2) and a detection result is given
to the screen changing unit 11c and the function changing
unit 11d. The screen changing unit 11c causes the op-
eration panel 15 to display the error time operation dis-
play corresponding to an error state and the function
changing unit 11d sets the error time allocated functions
corresponding to the error state (step S3). In other words,
the screen changing unit 11c generates, referring to the
error time setting information based on the detection re-
sult of the error, display data for causing the operation
panel 15 to display the error time operation display cor-
responding to the state of the error and outputs the dis-
play data to the operation panel 15 via the display I/F 14.
In this way, the error time operation display is displayed
on the display screen 15a of the operation panel 15.
[0044] Fig. 3 shows an example of the error time op-
eration display in this case. The example shown in Fig.
3 shows the error time operation display in which an error
display 61 is displayed in the center of the center display
region 50. Note that Fig. 3 is an example in which an
error occurs in a state of the home screen. The icons 51
are displayed on the center display region 50. At error
occurrence time, in a state of display in the center display
region 50 at timing when the error occurs, the error dis-
play 61 is displayed over the display. The error display
61 shown in Fig. 3 includes an error content display 62
indicating that an abnormality has occurred in an ultra-
sound frequency of the ultrasound coagulation cutting
apparatus 2e.
[0045] The error display 61 includes a guide display
63a for supporting restoration operation from the error.
A message "Please perform error release according to
the following procedure" is displayed in the guide display
63a to support operation that the user should perform
next. An OK display 64 is included in the error display
61. The screen changing unit 11c is configured to con-
tinue to display the error display 61 shown in Fig. 3 until
the user performs operation on the OK display 64. In
other words, for restoration from the error, the user needs
to perform operation on the OK display 64.
[0046] However, the operation panel 15 is present in
an unclean area. In order to touch the OK display 64, a
doctor needs to request a nurse or the like to touch the
OK display 64. Operation for restoration from an error is
annoying. Therefore, in the present embodiment, the
function changing unit 11d is configured to, at error oc-
currence time, set the error time allocated functions in
the scope switches sw. In other words, in the error time
setting information, the error time allocated functions cor-
responding to an error state are registered. The function
changing unit 11d reads out the error time setting infor-
mation according to occurrence of an error to automati-
cally change the functions allocated to the scope switch-
es sw. According to this setting change, the screen
changing unit 11c changes display of the scope switch
display 30.

[0047] In the example shown in Fig. 3, an allocated
display 31E is displayed instead of the allocated display
31 shown in Fig. 2. Note that, in the following explanation,
E is added to signs in a display at error time different from
a display at normal time in the operation display. The
allocated display 31E indicates that an operation function
of an OK button is allocated to the scope switch sw1. At
error time, a highlighted display 31a is displayed such
that the display of the allocated display 31E is conspic-
uous. For example, the highlighted display 31a is a dis-
play more easily recognized by the user with a color dif-
ferent from other portions, brighter display, flashing, or
the like.
[0048] When a surgeon operates the scope switch sw1
in this state, the control unit 11 determines with the error
time setting information that the error time allocated func-
tion allocated to the scope switch sw1 is an operation
function for the OK button and performs the same
processing as processing performed when the OK button
is touched. In other words, in this case, the control unit
11 determines that the user grasps content of the guide
display 63a. The screen changing unit 11c updates the
error display 61 and causes the operation panel 15 to
display a guide display 63b shown in Fig. 4. The guide
display 63b shown in Fig. 4 is a display for supporting,
with a message "<Countermeasures> Remove a load at
the distal end of the probe. After completion, please press
the OK button and release the error", operation that the
user should perform next.
[0049] With the guide display 63b, the user can recog-
nize operation necessary for restoration from the error,
that is, removing the load at the distal end of the probe.
The user can also recognize that the user needs to op-
erate the OK display 64 after removing the load at the
distal end of the probe. The user operates the scope
switch sw1 again after removing the load at the distal end
of the probe. As shown in Fig. 4, at this point in time as
well, the operation function of the OK button is allocated
to the scope switch sw1. With the operation of the scope
switch sw1, it is possible to easily perform operation for
restoration from the error.
[0050] The error detecting unit 11a continuously car-
ries out error detection. When detecting restoration from
the error with the error detection after the operation of
the scope switch sw1 by the user (step S4), the error
detecting unit 11a outputs a detection result to the screen
changing unit 11c and the function changing unit 11d.
The screen changing unit 11c causes the operation panel
15 to display the normal time operation display based on
the normal time setting information and the function
changing unit 11d sets the normal time allocated func-
tions based on the normal time setting information (step
S5). In this way, the normal time operation display dis-
played before the error occurrence is displayed on the
display screen 15a of the operation panel 15. The func-
tions allocated to the scope switches sw are returned to
the functions at the normal state time.
[0051] In this way, in the present embodiment, when
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an error occurs in a controlled device set as a central
control target, a function allocated to a scope switch is
automatically changed to an error allocated function.
When the controlled device is restored from the error,
the function is automatically returned to a normal time
allocated function. Consequently, even at error time, it is
possible to utilize the scope switch. By allocating a func-
tion necessary for the restoration from the error to the
scope switch, it is possible to quickly perform the resto-
ration from the error. For example, by allocating a function
of operating an operation panel to the scope switch, a
doctor or the like is capable of operating, with the scope
switch, the operation panel belonging to an unclean area.
The doctor or the like performs panel operation neces-
sary at restoration time from the error. Consequently, it
is possible to quickly perform the restoration from the
error. At error occurrence time, the normal time operation
display displayed on the operation panel is automatically
changed to the error time operation display. When the
controlled device is restored from the error, the error time
operation display is automatically returned to the normal
time operation display. In the error time operation display,
it is possible to perform operation support for the resto-
ration from the error. It is possible to present the error
time allocated function of the scope switch to the user. It
is possible to efficiently support the restoration from the
error.

(Second Embodiment)

[0052] Fig. 6 to Fig. 10 relate to a second embodiment
of the present invention. Fig. 6 is an explanatory diagram
showing an example of an exterior of scope switches.
Fig. 7 is an explanatory diagram showing an example of
a home screen. Fig. 8 is an explanatory diagram showing
an example of a setting screen for various settings of the
controlled devices 2. Fig. 9 is an explanatory diagram
showing an example of a home screen at error occur-
rence time. Fig. 10 is an explanatory diagram showing
an example of a collective setting screen at error occur-
rence time. A hardware configuration in the present em-
bodiment is the same as the hardware configuration
shown in Fig. 1. Explanation about the hardware config-
uration is omitted. The present embodiment indicates an
operation display and allocated functions of the scope
switches sw different from the operation display and the
allocated functions in the first embodiment. The present
embodiment enables collective setting for facilitating res-
toration from an error.
[0053] Fig. 6 shows an example of the scope switch
group 16a provided in an operation section 16b of the
endoscope 16. Four scope switches sw1 to sw4 are pro-
vided in the scope switch group 16a to surround a center
of the operation section 16b. The scope switch sw1 and
the scope switch sw2 are disposed in a direction perpen-
dicular to a longitudinal direction of the operation section
16b. The scope switch sw3 and the scope switch sw4
are disposed in the longitudinal direction of the operation

section 16b.

(Normal state time)

[0054] For example, the function setting unit 11b allo-
cates a start determining function for deciding a start and
selection of setting to the scope switch sw1 and allocates
the same moving (to next) function as a direction key to
the scope switch sw2. Fig. 7 shows the same home
screen as the home screen shown in Fig. 2. The example
shown in Fig. 7 indicates that the start determining func-
tion is allocated to the scope switch sw1 and the moving
(to next) function is allocated to the scope switch sw2 by
the allocated displays 31 and 32.
[0055] It is assumed that the user operates the scope
switch sw1 in a state in which the home screen shown
in Fig. 7 is displayed. In this case, the screen changing
unit 11c determines that display setting of the setting
screen is designated by the user and transitions the dis-
play of the operation panel 15 to the setting screen shown
in Fig. 8. The example shown in Fig. 8 indicates that a
display of the center display region 50 is different from a
display on the home screen and a setting display 53
adopting a mode operable by the scope switches sw
(Scope Switch Mode) is displayed.
[0056] The setting display 53 includes five setting tar-
get displays 53a indicating setting targets, button dis-
plays 53b for changing settings, setting value displays
53c indicating setting values, and an end button display
53d for ending operation by the scope switches sw. The
example shown in Fig. 8 indicates that setting of a light
amount of a light source, setting of an output value of an
electric knife, collective setting by an A set, setting of a
pneumoperitoneum pressure of a pneumoperitoneum in-
strument, and ON/OFF setting of the pneumoperitoneum
instrument are possible by the setting target displays 53a.
The button displays 53b indicate an increase of a setting
value with a + mark, indicate a decrease of a setting value
with a - mark, and indicate movement of selection to an
immediately upper layer with a return mark. In the button
displays 53b, "To confirmation" corresponding to the col-
lective setting by the A set indicates transition to a col-
lective setting screen. ON and OFF corresponding to
ON/OFF of the pneumoperitoneum instrument indicate
that ON and OFF of the pneumoperitoneum instrument
are possible. Present values of respective setting targets
are indicated by the setting value displays 53c.
[0057] In Fig. 8, a thick frame indicates a currently se-
lected display. For example, actually, a display being se-
lected is indicated by a color, brightness, or the like dif-
ferent from other frames. In an initial state in which the
display is transitioned to the setting screen shown in Fig.
8, for example, light amount setting for the light source
is selected. When the scope switch sw2 is operated in a
state in which any one of the setting target displays 53a
or the end button display 53d is selected, a next display
among the setting target displays 53a and the end button
display 53d is selected. For example, when the scope
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switch sw2 is operated in a state in which the setting
target display 53a of light amount setting for the light
source is selected, the setting target display 53a of setting
of an output value of the electric knife is selected.
[0058] When the scope switch sw1 is operated in a
state in which any one of the setting target displays 53a
is selected, the selection shifts to the button display 53b
beside the setting target display 53a. When the scope
switch sw2 is operated in a state in which any one of the
button displays 53b is selected, for example, the button
display 53b on the right side of the selected button display
53b is selected. When the scope switch sw2 is operated
in a state in which the button display 53b at a most right
end is selected, the button display 53b at a left end is
selected. When the scope switch sw1 is operated in a
state in which any one of the button displays 53b is se-
lected, a determination operation corresponding to the
selected button display 53b is performed. For example,
the button display 53b with the plus mark increases a
setting value and changes the setting value display 53c.
The button display 53b with the minus mark reduces a
setting value and changes the setting value display 53c.
The button display 53b with the return mark returns a
selected state to the setting target display 53a. Note that
present setting values are always displayed in the setting
value displays 53c.
[0059] In the case of the collective setting by the A set
and the button display 53b of "To confirmation" is select-
ed, a transition operation to the collective setting screen
is performed by operation of the scope switch sw1. When
the setting value display 53c corresponding to the setting
target display 53a of ON and OFF of the pneumoperito-
neum instrument is OFF and the button display 53b of
ON is selected and the scope switch sw1 is operated,
the pneumoperitoneum instrument changes to an ON op-
eration, the setting value display 53c is switched from
OFF to ON, and the button display 53b is switched from
ON to OFF. Conversely, when the button display 53b of
OFF is selected and the scope switch sw1 is operated,
the pneumoperitoneum instrument changes to an OFF
operation, the setting value display 53c is switched from
ON to OFF, and the button display 53b is switched from
OFF to ON. When the scope switch sw1 is operated in
a state in which the end button display 53d is selected,
the display setting transitions to the home screen shown
in Fig. 7.

(Error occurrence time)

[0060] It is assumed that an error occurs in the con-
trolled device 2. In this case, the function changing unit
11d changes the functions of the scope switches sw from
the normal time allocated functions to the error time al-
located functions. The screen changing unit 11c displays
a display indicating that the error has occurred (error oc-
currence) as a display 22E in the upper side display re-
gion 20 and changes the scope switch display 30 to a
display corresponding to the error time allocated func-

tions.
[0061] Fig. 9 shows a display example in the case in
which an error occurs at display time of the home screen
shown in Fig. 7. The example shown in Fig. 9 indicates
that, at error occurrence time, the collective setting func-
tion is set in the scope switch sw1 in the allocated display
31E. Note that when an error occurs at display time of
the setting screen shown in Fig. 8, the center display
region 50 is in a state of the setting display 53 in which
the Scope Switch Mode is adopted, the display 22E
changes to a display indicating the error occurrence, and
the allocated display 31E changes to a display indicating
that the collective setting function is set in the scope
switch sw1. At error occurrence time, a user such as a
doctor is capable of easily displaying the collective setting
screen by operating the scope switch sw1.
[0062] Fig. 10 shows the collective setting screen dis-
played on the operation panel 15 in this case. The col-
lective setting screen is an operation display for collec-
tively performing various settings for restoring the con-
trolled devices 2 to the normal state from an error in a
short time. The function changing unit 11d allocates an
execution function to the scope switch sw2 and allocates
a cancel function to the scope switch sw3. The screen
changing unit 11c indicates that the execution function
is allocated to the scope switch sw2 by the allocated dis-
play 32E and the cancel function is allocated to the scope
switch sw3 by the allocated display 33E as shown in Fig.
10.
[0063] The screen changing unit 11c displays the col-
lective setting display 55 in the center display region 50
based on the error time setting information recorded in
the recording unit 13. The collective setting display 55
includes displays of a type of a device, a function set in
the device, a present setting value (a present value), and
a setting value set by collective setting. The setting value
is set according to an error state. Various setting values
considered to be suitable for restoring the controlled de-
vices 2 to the normal state from the error are displayed.
[0064] For example, about an electric knife, it is seen
that a present effect mode is "1", a present output value
is "13", an effect mode considered to be suitable for res-
toration from an error is "2", and an output value consid-
ered to be suitable for restoration from an error is "5".
From display of the collective setting display 55, a sur-
geon can grasp setting states of the respective controlled
devices 2 in an error occurrence state and relatively eas-
ily grasp information concerning setting values consid-
ered to be suitable for restoration from the error.
[0065] When agreeing to the setting values of the col-
lective setting display 55, the surgeon operates the scope
switch sw2. Consequently, the control unit 11 controls
the respective units according to the setting values of the
collective setting display 55. In this way, there is possi-
bility that the controlled devices 2 can be restored to the
normal state from the error in a short time only by oper-
ation of the scope switches sw by the surgeon. Alterna-
tively, it is possible to perform setting for reducing ad-
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verse influence due to an error only with operation of the
scope switches sw by the surgeon.
[0066] Note that when not agreeing to the setting val-
ues of the collective setting display 55, the surgeon op-
erates the scope switch sw3. Consequently, the control
unit 11 does not change the setting of the controlled de-
vices 2. The screen changing unit 11c returns the display
to the display before the scope switch sw1 is operated.
[0067] In this way, in the present embodiment, it is pos-
sible to obtain the same effects as the effects in the first
embodiment. In the present embodiment, there is possi-
bility that the surgeon or the like can easily confirm setting
for facilitating the restoration from the error and the con-
trolled devices 2 can be restored to the normal state from
the error in a short time with simple operation.
[0068] Note that, as the collective setting screen, an
example is explained in which only a set of setting values
of one kind is displayed. However, when a plurality of
sets of setting values are registered in the recording unit
13 as the error time setting information, for example, the
function changing unit 11d may allocate a selecting func-
tion for the next set to the scope switch sw4 and the
screen changing unit 11c may display the function allo-
cated to the scope switch sw4 in the allocated display
34. In this case, with the operation of the scope switches
sw, it is also possible to select an optimum set of setting
values for restoring to the normal state from the error and
cause the controlled devices 2 to execute the restoration
to the normal state from the error.
[0069] In the examples shown in Fig. 7 and Fig. 8, an
example is explained in which the same moving (to next)
function as the direction key is allocated to the scope
switches sw. In the present embodiment, the moving
function can be enabled about operation buttons on an
error popup display. Fig. 11 is an explanatory diagram
showing an example of an operation display in which
such an error popup display is displayed. The example
shown in Fig. 11 shows a state in which an error popup
display 71 is displayed on the display of the setting screen
shown in Fig. 8. The error popup display 71 includes a
display 72 of error content, a setting confirmation button
display 73, and a test button display 74. The display 72
includes a message indicating that an error is a breakage
abnormality of a probe of the ultrasound coagulation cut-
ting apparatus 2e and, for restoration from the error, Test
only has to be selected after replacement of the probe
with a new probe.
[0070] The user can switch selection of the setting con-
firmation button display 73 and the test button display 74
by operating the scope switch sw2. When the user op-
erates the scope switch sw1 in a selected state of the
setting confirmation button display 73, the control unit 11
can cause the operation panel 15 to display a display
(not shown) for confirmation of a present setting state.
After replacing the probe with the new probe, the user
selects the test button display 74 with the scope switch
sw2 and operates the scope switch sw1 in this selected
state. Then, the control unit 11 can execute a test mode

for detecting whether the breakage abnormality of the
probe is eliminated and the controlled devices 2 return
to the normal state from the error. Note that when the
error detecting unit 11a detects with this test that the con-
trolled devices 2 return to the normal state, the screen
changing unit 11c erases the error popup display 71 and
restores the original display.
[0071] Fig. 12 is an explanatory diagram showing a
display example of two error popup displays for touch
operation and for operation of the scope switches sw. In
the example shown in Fig. 12, in the error popup display
71, the setting confirmation button display 73 and the test
button display 74 are enabled by touching the display
screen 15a of the operation panel 15. On the other hand,
an error popup display 75 includes a display 76 of error
content, a setting confirmation button display 77, and a
test button display 78. The display 76 of error content
corresponds to the display 72 of error content. The setting
confirmation button display 77 corresponds to the setting
confirmation button display 73. The test button display
78 corresponds to the test button display 74. Selection,
movement, and execution of the setting confirmation but-
ton display 77 and the test button display 78 can be con-
trolled by the scope switches sw.
[0072] In this way, in the examples shown in Fig. 11
and Fig. 12, operation making use of the scope switches
sw is possible on the error popup display as well. The
surgeon can easily perform operation for restoration from
an error.

(Third Embodiment)

[0073] Fig. 13 and Fig. 14 relate to a third embodiment.
Fig. 13 is an explanatory diagram showing an example
of a setting screen for various settings of the controlled
devices 2. Fig. 14 is an explanatory diagram showing an
example of a home screen at error occurrence time. A
hardware configuration in the present embodiment is the
same as the hardware configuration shown in Fig. 1. Ex-
planation about the hardware configuration is omitted.
The present embodiment indicates operation display and
allocated functions of the scope switches sw different
from the operation display and the allocated functions in
the first embodiment. The present embodiment facilitates
white balance adjustment when a white balance is un-
adjusted.

(Normal state time)

[0074] Fig. 13 shows the same setting screen as the
setting screen shown in Fig. 8. In the example shown in
Fig. 13, the setting display 53 includes, as setting targets,
five setting target displays 53a for setting of white balance
adjustment, setting of a light amount of a light source,
collective setting by an A set, setting of an output value
of an electric knife, and setting of a pneumoperitoneum
pressure of a pneumoperitoneum instrument. When a
user operates the scope switch sw1 in a state in which
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the white balance adjustment is selected as indicated by
a thick frame in Fig. 13, selection moves to the button
display 53b for adjustment. When the user operates the
scope switch sw1 in a state in which adjustment among
the button displays 53b is selected, the control unit 11
controls the respective units to execute the white balance
adjustment. Consequently, it is possible to perform the
white balance adjustment.

(Error occurrence time)

[0075] It is assumed that an adjustment error of a white
balance is detected by the video processor 2a. When
detecting based on information from the video processor
2a that the white balance is unadjusted, the error detect-
ing unit 11a outputs a result of the detection to the screen
changing unit 11c and the function changing unit 11d.
[0076] In this case, the function changing unit 11d
changes the functions of the scope switches sw from the
normal time allocated functions to the error time allocated
functions. The screen changing unit 11c displays, as the
display 22E of the upper side display region 20, a display
(error: white balance unadjusted) indicating that an error
has occurred and changes the scope switch display 30
to a display corresponding to the error time allocated
functions.
[0077] Fig. 14 shows a display example in the case in
which an adjustment error of the white balance occurs
at display time of the home screen shown in Fig. 7. The
example shown in Fig. 14 indicates that, at error occur-
rence time, in the allocated display 31E, a white balance
adjustment (WB adjustment) function is set in the scope
switch sw1. When the user operates the scope switch
sw1, the control unit 11 controls the respective units to
execute the white balance adjustment. Consequently, it
is possible to perform the white balance adjustment.
[0078] In this way, in the present embodiment, the
same effects as the effects in the first embodiment can
be obtained. When an adjustment error of the white bal-
ance occurs, a user such as a doctor can easily carry out
the white balance adjustment by operating the scope
switches.

(Fourth Embodiment)

[0079] Fig. 15 to Fig. 17 relate to a fourth embodiment
of the present invention. Fig. 15 is an explanatory dia-
gram showing an example of a setting screen for various
settings of the controlled devices 2. Fig. 16 and Fig. 17
are explanatory diagrams showing examples of setting
screens at error occurrence time. A hardware configura-
tion in the present embodiment is the same as the hard-
ware configuration shown in Fig. 1. Explanation about
the hardware configuration is omitted. The present em-
bodiment indicates an operation display and allocated
functions of the scope switches sw different from the op-
eration display and the allocated functions in the first em-
bodiment. For example, when an error occurs because

of a plurality of factors, depending on an occurrence state
of an error, it is sometimes necessary to release the fac-
tors of the error occurrence in order for restoration from
the error. The present embodiment is applied to such a
case.

(Normal state time)

[0080] Fig. 15 shows the same setting screen as the
setting screen shown in Fig. 8. In the example shown in
Fig. 15, the setting display 53 includes, as setting targets,
five setting target displays 53a for setting of 3D adjust-
ment, setting of an output value of an electric knife, col-
lective setting by an A set, setting of a pneumoperitoneum
pressure of a pneumoperitoneum instrument, and
ON/OFF setting of the pneumoperitoneum instrument.
When a user operates the scope switch sw1 in a state in
which the 3D adjustment is selected as indicated by a
thick frame in Fig. 15, selection moves to the button dis-
play 53b for execution. When the user operates the scope
switch sw1 in a state in which execution among the button
displays 53b is selected, the control unit 11 controls the
respective units to execute the 3D adjustment. Conse-
quently, it is possible to perform the 3D adjustment.

(Error occurrence time)

[0081] It is assumed that the 3D adjustment has ended
in failure because of un-adjustment of a white balance.
In this case, the video processor 2a detects the un-ad-
justment of the white balance and a 3D adjustment error.
The error detecting unit 11a detects based on information
from the video processor 2a that the 3D adjustment error
has occurred because of the white balance un-adjust-
ment and outputs a result of the detection to the screen
changing unit 11c and the function changing unit 11d.
[0082] In this case, the function changing unit 11d
changes the functions of the scope switches sw from the
normal time allocated functions to the error time allocated
functions. The screen changing unit 11c displays, as the
display 22E of the upper side display region 20, a display
indicating that the error has occurred (3D adjustment in
failure: white balance un-adjustment) and changes the
scope switch display 30 to a display corresponding to the
error time allocated functions.
[0083] Fig. 16 shows a display example in the case in
which a 3D adjustment error due to un-adjustment of the
white balance occurs at display time of the setting screen
shown in Fig. 15. The example shown in Fig. 16 indicates
that, at error occurrence time, in the allocated display
31E, a white balance adjustment (WB adjustment) func-
tion is set in the scope switch sw1. When the user oper-
ates the scope switch sw1, the control unit 11 controls
the respective units to execute white balance adjustment.
Consequently, the white balance adjustment is per-
formed.
[0084] The error detecting unit 11a detects with an out-
put of the video processor 2a that the white balance ad-
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justment is normally executed. At this point in time, the
error detecting unit 11a also detects that a 3D adjustment
error has occurred. The error detecting unit 11a gives a
result of the detection to the screen changing unit 11c
and the function changing unit 11d. Consequently, the
function changing unit 11d changes the error time allo-
cated functions according to a present state of the error
and, for example, allocates the 3D adjustment function
to the scope switch sw1. The screen changing unit 11c
changes a display according to the present state of the
error and the error time allocated functions allocated to
the scope switches sw.
[0085] Fig. 17 shows display of the setting screen in
this case. The display 22E is changed to 3D un-adjust-
ment by the screen changing unit 11c. The allocated dis-
play 31E indicates that the white balance adjustment (WB
adjustment) function is set in the scope switch sw1. When
the user operates the scope switch sw1 in this state, the
control unit 11 controls the respective units to execute
3D adjustment. Consequently, the 3D adjustment is per-
formed. Note that when the 3D adjustment ends, the
screen changing unit 11c returns the display of the op-
eration panel 15 to the screen before the error detection
(the setting screen shown in Fig. 15).
[0086] In this way, in the present embodiment, the
same effects as the effects in the first embodiment can
be obtained. In the present embodiment, when restora-
tion from the error is possible by a series of processing,
the functions allocated to the scope switches are
changed for each kind of processing according to an oc-
currence state of the error. A user such as a doctor is
capable of performing restoration from the error only by
operating the scope switches, which leads to excellent
convenience.
[0087] Among the techniques explained in the specifi-
cation, the control mainly explained in the flowchart can
often be set by a program and is sometimes stored in a
recording medium or a recording unit. As a method of
recording in the recording medium or the recording unit,
the control may be recorded at a product shipment time,
may be recorded using a distributed recording medium,
or may be downloaded via the Internet.
[0088] The execution order of the steps in the flowchart
may be changed, a plurality of the steps may be simul-
taneously executed, or the steps may be executed in
different order in every execution unless contrary to na-
tures of the steps.
[0089] Note that, in the embodiments, the portion de-
scribed as "unit" may be configured by a dedicated circuit
or may be configured by combining a plurality of general-
purpose circuits or may be configured by combining, ac-
cording to necessity, processors such as a microcom-
puter and a CPU that perform operation according to soft-
ware programmed in advance or sequencers such as an
FPGA.
[0090] The present invention is not limited to the re-
spective embodiments per se. In an implementation
stage, the constituent elements can be modified and em-

bodied in a range not departing from the gist of the
present invention. Various inventions can be formed by
appropriate combinations of a plurality of constituent el-
ements disclosed in the respective embodiments. For
example, several constituent elements among all the
constituent elements explained in the embodiments may
be deleted. Further, the constituent elements in different
embodiments may be combined as appropriate.

Claims

1. A central control apparatus that centrally controls a
plurality of medical devices as controlled devices,
the central control apparatus comprising:

a function setting unit configured to set a function
allocated to one or more switches provided in
an endoscope;
an error detecting unit configured to detect oc-
currence of an error of the controlled devices
and a state of the occurred error; and
a function changing unit configured to change,
based on a detection result of the error detecting
unit, the function allocated to the one or more
switches by the function setting unit.

2. The central control apparatus according to claim 1,
wherein the function changing unit sets, as the func-
tion allocated to the one or more switches, a function
for restoration from the error detected by the error
detecting unit.

3. The central control apparatus according to claim 1,
further comprising:

a display unit capable of displaying an operation
display for controlling the controlled devices and
configured to display allocated displays indicat-
ing the function allocated to the one or more
switches; and
a screen changing unit configured to change a
display form of the display of the display unit
based on the detection result of the error detect-
ing unit.

4. The central control apparatus according to claim 3,
wherein the screen changing unit changes, based
on the detection result of the error detecting unit, the
allocated displays displayed by the display unit to
allocated displays indicating the function changed
by the function changing unit.

5. The central control apparatus according to claim 3,
wherein the screen changing unit changes a display
form of the operation display according to the state
of the error detected by the error detecting unit.
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6. The central control apparatus according to claim 1,
wherein the function changing unit changes, accord-
ing to the state of the error detected by the error
detecting unit, the function allocated to the one or
more switches.

7. The central control apparatus according to claim 1,
wherein, when the error detecting unit indicates that
a normal state is restored from the error, the function
changing unit returns the function allocated to the
one or more switches to an original function before
the change.

8. The central control apparatus according to claim 1,
further comprising a recording unit configured to
record, according to the error detected by the error
detecting unit, setting information in which the func-
tion allocated to the one or more switches is regis-
tered.

9. The central control apparatus according to claim 3,
wherein the function changing unit sets, as a function
for restoration from the error, in the one or more
switches, a function of performing operation for dis-
play in the operation display.

10. The central control apparatus according to claim 9,
wherein the operation for the display in the operation
display includes operation for moving and selecting
a plurality of displays in the operation display and
operation for executing the selected displays.

11. The central control apparatus according to claim 3,
wherein the function changing unit sets, as a function
for restoration from the error, a function of displaying
a collective setting display for collectively performing
setting of the controlled devices.

12. A central control system comprising:

an endoscope; and
a central control apparatus that centrally con-
trols a plurality of medical devices as controlled
devices, wherein
the central control apparatus includes:

a function setting unit configured to set a
function allocated to one or more switches
provided in the endoscope;
an error detecting unit configured to detect
occurrence of an error of the controlled de-
vices and a state of the occurred error; and
a function changing unit configured to
change, based on a detection result of the
error detecting unit, the function allocated
to the one or more switches by the function
setting unit.
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