
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
63

2 
36

5
A

1
*EP003632365A1*

(11) EP 3 632 365 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
08.04.2020 Bulletin 2020/15

(21) Application number: 18806183.2

(22) Date of filing: 02.03.2018

(51) Int Cl.:
A61B 90/20 (2016.01)

(86) International application number: 
PCT/JP2018/008074

(87) International publication number: 
WO 2018/216302 (29.11.2018 Gazette 2018/48)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 26.05.2017 JP 2017104928

(71) Applicant: Sony Olympus Medical Solutions Inc.
Tokyo 192-0904 (JP)

(72) Inventor: KURAMOTO, Seiji
Hachioji-shi
Tokyo 192-0904 (JP)

(74) Representative: D Young & Co LLP
120 Holborn
London EC1N 2DY (GB)

(54) MEDICAL OBSERVATION APPARATUS, PROCESSING METHOD, AND MEDICAL 
OBSERVATION SYSTEM

(57) Provided is a medical observation device which
includes a detection unit configured to detect a pressing
operation based on an operation signal according to the
pressing operation which is output from an external op-
eration device equipped with a switch pressed by a
mouth, and a processing unit configured to perform a
process corresponding to the detected pressing opera-
tion. The process corresponding to the pressing opera-
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Description

Technical Field

[0001] The present disclosure relates to a medical observation device, a processing method, and a medical observation
system.

Background Art

[0002] In recent years, in medical fields, a medical observation device capable of magnifying and observing an ob-
servation target such as an affected part may be used to support microsurgeries such as brain nerve surgery. Examples
of the medical observation device include a medical observation device which includes an optical microscope, and a
medical observation device which includes an imaging device serving as an electronic microscope. In the following, the
medical observation device equipped with the optical microscope is referred to as "an optical medical observation device".
In addition, in the following, the medical observation device equipped with the imaging device may be referred to as "the
electronic medical observation device" or simply "the medical observation device".
[0003] In addition, a technology for simplifying a moving operation in the optical medical observation device is devel-
oped. As a technology for simplifying the moving operation in the optical medical observation device using the pressing
operation unit which is pressed by a mouth, the technique of Patent Literature 1 below is disclosed.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2005-87528 A

Disclosure of Invention

Technical Problem

[0005] The electronic medical observation device obtains an image quality equal to or higher than that of the optical
medical observation device in accordance with high image quality of the imaging device and high image quality of a
display device displaying the captured image. In addition, the user (for example, a medical worker such as an operator
or an assistant of the operator) who uses the electronic medical observation device does not necessarily look in an
eyepiece of the optical microscope unlike the optical medical observation device. Therefore, the position of the imaging
device can be moved more freely. Therefore, the use of the electronic medical observation device has an advantage
that the use of the electronic medical observation device can more flexibly support the fine operation, and the use of the
electronic medical observation device at a medical site is advanced.
[0006] For example, when a surgical operation is performed using the electronic medical observation device, the
operator may need to change an imaging operation of the imaging device of the electronic medical observation device.
In order to respond to the operator’s request, there is a need of an operation device such as a switch which is capable
of changing the imaging operation of the imaging device in the electronic medical observation device. In addition, the
electronic medical observation device is configured to operate without releasing the operator’s both hands from an
operating field using an external foot switch of the electronic medical observation device.
[0007] In order to perform the operation of the electronic medical observation device without releasing both hands
from the operating field during a surgical operation, the operator uses the foot switch. However, in an operating room,
there may be lots of foot switches to operate various medical treatment devices such as an electric scalpel and an
ultrasonic suction device in addition to the foot switch for the operation of the electronic medical observation device.
Therefore, there is required a user interface instead of the foot switch in order to prevent an erroneous operation of the
devices in the medical sites.
[0008] Herein, for example as the user interface instead of the foot switch, there is a switch (hereinbelow, this may
be referred to as "mouth switch") which is pressed by a mouth as disclosed in Patent Literature 1. The operator who
uses the optical medical observation device according to the technique disclosed in Patent Literature 1 looks in the
eyepiece of the optical microscope, so that the mouth switch can be operated in a state of looking in the eyepiece.
[0009] However, the medical observation device of the electronic imaging type is not configured to include the eyepiece
unlike the optical medical observation device, and the imaging device can freely move. Thus, the position of an operator’s
face and the position of the imaging device are not constant. Therefore, even though the mouth switch is installed in the
electronic medical observation device, it cannot be said that the operator can always operate the medical observation
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device using the mouse switch without releasing both hands in the operating field.
[0010] An object of the present disclosure is to provide a medical observation device, a processing method, and a
medical observation system which is new and improved, and can operate the medical observation device using an
external operation device equipped with the switch which is pressed by a mouth.

Solution to Problem

[0011] According to the present disclosure, there is provided a medical observation device, including: a detection unit
configured to detect a pressing operation based on an operation signal according to the pressing operation output from
an external operation device equipped with a switch pressed by a mouth; and a processing unit configured to perform
a process corresponding to the detected pressing operation, wherein the process corresponding to the pressing operation
includes some or all of a process related to an imaging operation of an imaging device, a process related to a display
of a medical captured image which is captured in the imaging device, and an identification process of identifying a user’s
input indicating the process related to the imaging operation or the process related to the display of the medical captured
image.
[0012] Moreover, according to the present disclosure, there is provided a processing method performed by a medical
observation device, the method including the steps of: detecting a pressing operation based on an operation signal
according to the pressing operation output from an external operation device equipped with a switch pressed by a mouth;
and performing a process corresponding to the detected pressing operation, wherein the process corresponding to the
pressing operation includes some or all of a process related to an imaging operation of an imaging device, a process
related to a display of a medical captured image which is captured in the imaging device, and an identification process
of identifying a user’s input indicating the process related to the imaging operation or the process related to the display
of the medical captured image.
[0013] Moreover, according to the present disclosure, there is provided a medical observation system, including: an
operation device including a switch pressed by a mouth; and a medical observation device, wherein the medical obser-
vation device includes an imaging device, a detection unit configured to detect the pressing operation based on an
operation signal according to the pressing operation output from the operation device, and a processing unit configured
to perform a process corresponding to the detected pressing operation, and wherein the process corresponding to the
pressing operation includes some or all of a process related to an imaging operation of an imaging device, a process
related to a display of a medical captured image which is captured in the imaging device, and an identification process
of identifying a user’s input indicating the process related to the imaging operation or the process related to the display
of the medical captured image.

Advantageous Effects of Invention

[0014] According to the present disclosure, the medical observation device can be operated by an external operation
device equipped with a switch which is pressed by a mouth.
[0015] Further, the disclosure is not necessarily limited to the above effect, but any of the effects shown in this spec-
ification or other effects that may be grasped from this specification may be achieved together with or in place of the
above effect.

Brief Description of Drawings

[0016]

FIG. 1 is an explanatory diagram illustrating an example of a configuration of a medical observation system according
to an embodiment.
FIG. 2 is an explanatory diagram illustrating an example of a use case where the medical observation system
according to this embodiment is used.
FIG. 3 is an explanatory diagram of another example of the use case where the medical observation system according
to this embodiment is used.
FIG. 4 is an explanatory diagram for describing an example of an operation device according to this embodiment.
FIG. 5 is an explanatory diagram for describing another example of the operation device according to this embod-
iment.
FIG. 6 is an explanatory diagram for describing an example of the configuration of an imaging device of a medical
observation device according to this embodiment.
FIG. 7 is a functional block diagram illustrating an example of the configuration of the medical observation device
according to this embodiment.
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FIG. 8 is an explanatory diagram for describing a first example of a process related to a processing method according
to this embodiment.
FIG. 9 is an explanatory diagram for describing a second example of a process related to the processing method
according to this embodiment.
FIG. 10 is an explanatory diagram for describing a third example of a process related to the processing method
according to this embodiment.
FIG. 11 is an explanatory diagram for describing a fourth example of a process related to the processing method
according to this embodiment.

Best Mode for Carrying Out the Invention

[0017] Hereinbelow, preferred embodiments of the present disclosure will be described in detail with reference to the
accompanying drawings. Further, the components having substantially the same functional configuration in the speci-
fication and the drawings will be attached with the same symbol, and the redundant description will be omitted.
[0018] In addition, the description below will be given in an order as follows.

1. A medical observation system according to this embodiment, and a processing method according to this embod-
iment
2. A program according to this embodiment

(Medical Observation System according to Embodiment, and Processing Method according to Embodiment)

[0019] Hereinbelow, the processing method according to this embodiment will be described with an example of the
medical observation system according to this embodiment.

[1] Configuration of Medical Observation System

[0020] FIG. 1 is an explanatory diagram illustrating an example of a configuration of a medical observation system
1000 according to an embodiment. The medical observation system 1000 includes, for example, a medical observation
device 100, a display device 200, and an operation device 300.
[0021] Further, the medical observation system according to this embodiment is not limited to the example illustrated
in FIG. 1.
[0022] For example, the medical observation system according to this embodiment may also include a control device
(not illustrated) which controls various types of operations in the medical observation device 100. In the medical obser-
vation system 1000 illustrated in FIG. 1, as described below, the medical observation device 100 includes a control unit
(described below) which performs a process related to the processing method according to this embodiment. Therefore,
the medical observation device 100 has a function of the control device (not illustrated).
[0023] The control device (not illustrated) includes, for example, any device capable of performing a process related
to the processing method according to this embodiment such as "medical controller" and "computer such as a server".
In addition, the control device (not illustrated) may be an IC (Integrated Circuit) which can be combined to the above device.
[0024] In addition, the medical observation system according to this embodiment may be configured to include a
plurality of medical observation devices 100 and a plurality of display devices 200. In a case where there are provided
the medical observation devices 100, each of the medical observation devices 100 performs a process related to the
processing method in the medical observation device 100 described below. In addition, in a case where the medical
observation system according to this embodiment is configured to include the medical observation devices 100 and the
display devices 200, the medical observation devices 100 and the display devices 200 may be associated to each other
in a one-to-one manner, or the medical observation devices 100 may be associated to one display device 200. In a case
where the medical observation devices 100 is associated to one display device 200, the display device 200 performs,
for example, a switching operation to switch images captured in the medical observation devices 100 to be displayed
in a display screen.
[0025] In addition, the medical observation system according to this embodiment may be configured to include a
plurality of operation devices 300. In a case where there are provided the operation devices 300, the medical observation
device 100 can operate based on the operation on each of the operation devices 300. In addition, in a case where there
are provided the operation devices 300, the medical observation device 100 may operate based on the operation on
some operation devices 300 (the operation device 300 with a highest priority setting among the operation devices 300,
and the operation devices 300 having a priority equal to or more than a threshold setting) among the operation devices 300.
[0026] In addition, the medical observation system according to this embodiment may include one or two or more
sensors such as a line-of-vision detecting sensor capable of detecting a line of vision, and a motion detecting sensor
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capable of detecting a motion. The line-of-vision detecting sensor and the motion detecting sensor may be the same
sensor, or different sensors. A sensor serving as the line-of-vision detecting sensor and the motion detecting sensor
includes "a sensor unit which includes a stereo camera and a processor, and detects one or both of the line of vision
and the motion from an image captured by the stereo camera". In addition, in a case where the line-of-vision detecting
sensor and the motion detecting sensor are different sensors, the line-of-vision detecting sensor may be any type of
sensors which can detects the line of vision such as a configuration of detecting the line of vision using an infrared ray.
In addition, in a case where the line-of-vision detecting sensor and the motion detecting sensor are different sensors,
the motion detecting sensor may be any type of sensors which can detect a motion such as a configuration of detecting
a motion using a ToF (Time-of-Flight) manner.
[0027] In a case where the medical observation system according to this embodiment include a sensor, as described
below, the medical observation device 100 performs a process related to the processing method according to this
embodiment using a detection result of the sensor.
[0028] FIG. 2 is an explanatory diagram illustrating an example of a use case where the medical observation system
1000 according to this embodiment is used.
[0029] A patient PA (a target patient who receives a medical service) of the observation target is captured by an
imaging device (described below) of the medical observation device 100. In the following, an image captured by the
medical observation device according to this embodiment (for example, a captured image of the patient who is a subject
to be received the medical service) will be denoted as "medical captured image".
[0030] The medical captured image captured by the medical observation device 100 is displayed in the display screen
of the display device 200. Then, an operator OP (an example of a user of the medical observation device 100) who
performs the medical service using the medical observation device 100 performs the medical service on the patient PA
while viewing the medical captured image displayed in the display screen of the display device 200.
[0031] In addition, the operator OP operates an external operation device of the medical observation device 100 such
as a foot switch FS, or the operation device (described below) of the medical observation device 100 to operate an arm
(described below) and an imaging device (described below) of the medical observation device 100 so as to set the
medical observation device 100 to a desired state. In addition, the operator OP can change one or both of an imaging
operation of the imaging device (described below) of the medical observation device 100 and a display of the medical
captured image which is captured in the imaging device (described below) by operating the operation device 300 (not
illustrated) as described below.
[0032] FIG. 3 is an explanatory diagram of another example of the use case where the medical observation system
1000 according to this embodiment is used. FIG. 3 illustrates a use case in a case where the medical observation system
1000 further includes a sensor 400.
[0033] In a case where the medical observation system 1000 includes the line-of-vision detecting sensor as the sensor
400, for example, the line of vision of the operator OP is detected by the sensor 400. The medical observation device
100 performs a process corresponding to the line of vision recognized, for example, based on the detection result output
from the sensor 400 to operate the arm (described below). In other words, in a case where the medical observation
system 1000 further includes the line-of-vision detecting sensor, the operator OP changes a position of the imaging
device (described below) according to the line of vision, and can set the medical observation device 100 to a desired state.
[0034] In a case where the medical observation system 1000 includes the motion detecting sensor as the sensor 400,
for example, the motion of the operator OP is detected by the sensor 400. The medical observation device 100 performs
a process corresponding to the motion recognized, for example, based on the detection result output from the sensor
400 to operate one or both of the arm (described below) and the imaging device (described below). In other words, in
a case where the medical observation system 1000 further includes the motion detecting sensor, the operator OP can
set the medical observation device 100 to a desired state by motion.
[0035] Hereinbelow, devices of the medical observation system 1000 will be described. In addition, in the following,
the sensor of the medical observation system 1000 will be described by taking an example of "a sensor unit which
includes the stereo camera and the processor, and detects one or both of the line of vision and the motion from the
image captured by the stereo camera". The sensor is "the sensor 400" or "the sensor unit which includes the stereo
camera".

[1-1] Display Device 200

[0036] The display device 200 is a display means in the medical observation system 1000, and corresponds to an
external display device when viewed from the medical observation device 100. The display device 200 displays various
image, for example, the medical captured image (moving image, or a plurality of still images; hereinbelow, the same
shall apply.) captured in the medical observation device 100, an image related to a UI (User Interface) in the display
screen. In addition, the display device 200 may be configured to display a 3D image. The display in the display device
200 is controlled by, for example, the medical observation device 100 or the control device (not illustrated).
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[0037] The display device 200 in the medical observation system 1000 is installed in any place such as a wall, a ceiling,
and a floor of an operating room where a person related to a surgical operation such as an operator can view in the
operating room. Examples of the display device 200 include a liquid crystal display, an organic EL (Electro-Luminescence)
display, and a CRT (Cathode Ray Tube) display.
[0038] Further, the display device 200 is not limited to the above examples.
[0039] For example, the display device 200 may be any wearable device such as a head mounted display and an
eyewear device with which the operator wears on his/her body.
[0040] The display device 200 is driven by power supplied from an internal power source such as a battery of the
display device 200, or power supplied from an external power source connected thereto.

[1-2] Operation Device 300

[0041] The operation device 300 is an external operation device of the medical observation device 100, and is configured
to include a mouth switch (a switch which is pressed by a mouth). The operation device 300 is driven by power supplied
from an internal power source such as a battery of the operation device 300, or power supplied from an external power
source connected thereto. The operation device 300 is used by a medical worker such as an operator, an assistant of
the operator, and a nurse.
[0042] The medical worker who uses the operation device 300 bites the mouth switch of the operation device 300 to
press the mouth switch. In the following, an operation on the mouth switch of the operation device 300 may indicate "a
pressing operation" or "an operation on the mouth switch".
[0043] If the pressing operation is performed, the operation device 300 outputs an operation signal according to the
pressing operation in a wireless manner (or a wired manner). The medical observation device 100 acquiring the operation
signal output from the operation device 300 performs a process related to the processing method (described below)
according to this embodiment, and controls the imaging operation of the imaging device (described below) of the medical
observation device 100 based on the operation signal.
[0044] Therefore, the medical worker who uses the operation device 300 performs the pressing operation using the
operation device 300, and thus can change the operation of the medical observation device 100 such as the imaging
operation of the imaging device (described below) of the medical observation device 100.
[0045] FIG. 4 is an explanatory diagram for describing an example of the operation device 300 according to this
embodiment. FIG. 4 illustrates an example of the operation device 300 with which is mounted on the head of the medical
worker such as the operator.
[0046] The operation device 300 includes a mouth switch 302. The mouth switch 302 is provided at a position where
the medical worker can bite the mouth switch 302 when wearing as illustrated in A of FIG. 4.
[0047] Further, A of FIG. 4 illustrates an example that the operation device 300 is mounted on the ear of the medical
worker. However, the configuration of the operation device 300 is not limited to the example of A of FIG. 4. For example,
the operation device 300 may be configured to be mounted on the head of the medical worker like a head phone.
[0048] As illustrated in B of FIG. 4, the mouth switch 302 includes, for example, a first operation member 310 and a
second operation member 312 which performs the pressing operation when bitten by the medical worker, and an output
member 314 which transmits the operation signal according to the pressing operation on the first operation member 310
and the second operation member 312.
[0049] For example, the first operation member 310 and the second operation member 312 are provided in parallel
(or almost parallel) with a gap therebetween as illustrated in B of FIG. 4. The gap between the first operation member
310 and the second operation member 312 becomes narrow when bitten by the medical worker.
[0050] Further, in B of FIG. 4, the first operation member 310 and the second operation member 312 each are formed
in a circular shape. However, the shapes of the first operation member 310 and the second operation member 312 are
not limited to the example illustrated in B of FIG. 4. For example, the first operation member 310 and the second operation
member 312 each may be formed in an arbitrary shape such as a rectangular shape.
[0051] The output member 314 is configured to include, for example, a switch (not illustrated), a signal generating
circuit (not illustrated), and a communication device (not illustrated).
[0052] The switch (not illustrated) of the output member 314 is connected each of the first operation member 310 and
the second operation member 312, and the contact point thereof is shorted by the pressing operation to be an ON state
(conductive state). In addition, when the pressing operation is not performed, the contact point of the switch (not illustrated)
of the output member 314 is released, and the switch (not illustrated) of the output member 314 enters an OFF state
(non-conductive state).
[0053] The signal generating circuit (not illustrated) of the output member 314 generates the operation signal according
to the state of the switch (not illustrated) of the output member 314. The signal generating circuit (not illustrated) of the
output member 314 generates a pulse signal of a predetermined pulse width as the operation signal, for example, when
the switch (not illustrated) enters the ON state. The pulse width of the operation signal generated by the signal generating
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circuit (not illustrated) of the output member 314 may be constant, or may vary according to a period when the switch
(not illustrated) of the output member 314 enters the ON state. Further, the operation signal generated by the signal
generating circuit (not illustrated) of the output member 314 is not limited to the pulse signal. However, any signal may
be employed as long as the medical observation device 100 can recognize that the pressing operation is performed (or
that the medical observation device 100 identifies the type of the pressing operation as described below).
[0054] The communication device (not illustrated) of the output member 314 performs a role of communicating with
an external device such as the medical observation device 100 in a wireless or wired manner. If the operation signal is
transferred from the signal generating circuit (not illustrated), the communication device (not illustrated) of the output
member 314 transmits the transferred operation signal.
[0055] In addition, the communication device (not illustrated) of the output member 314 may transmit the operation
signal and identification information (for example, an ID indicating the operation device 300) with which the external
device can specify the operation device 300. The communication device (not illustrated) of the output member 314
transmits the identification information together with the operation signal, so that the medical observation device 100
receiving the operation signal can specify the operation device 300 on which the pressing operation is performed.
[0056] Herein, examples of the communication device (not illustrated) of the output member 314 include IEEE802.15.1
port and a transmitting/receiving circuit (wireless communication), IEEE802.11 port and a transmitting/receiving circuit
(wireless communication), a communication antenna and an RF (Radio Frequency) circuit (wireless communication),
or a LAN (Local Area Network) terminal and a transmitting/receiving circuit (wired communication). The communication
device (not illustrated) is configured to perform the communication in a manner corresponding to the communication
device (described below) of the medical observation device 100 or in a manner corresponding to the communication
device connected to the medical observation device 100.
[0057] The operation device 300 is configured as illustrated with reference to FIG. 4. Further, the configuration of the
operation device 300 is not limited to the above example.
[0058] FIG. 5 is an explanatory diagram for describing another example of the operation device 300 according to this
embodiment. Similarly to FIG. 4, FIG. 5 illustrates an example of the operation device 300 with which the medical worker
such as the operator wears on his/her head.
[0059] The operation device 300 illustrated in FIG. 5 further includes a voice input device 304 such as a microphone
in addition to the configuration of the operation device 300 illustrated in FIG. 4. The voice input device 304 generates,
for example, a voice signal such as a voice signal according to a voice uttered by the medical worker who wears the
operation device 300.
[0060] The voice input device 304 is electrically connected to the communication device (not illustrated) of the output
member 314. The voice signal generated by the voice input device 304 is transferred to the communication device (not
illustrated). Then, the voice signal generated by the voice input device 304 is output by communication in the commu-
nication device (not illustrated). The medical observation device 100 acquiring the voice signal output from the operation
device 300 performs a process related to the processing method (described below) according to this embodiment, and
controls the imaging operation of the imaging device (described below) of the medical observation device 100 based
on the voice signal.

[1-3] Medical Observation Device 100

[0061] The medical observation device 100 is an electronic medical observation device. For example, in a case where
the medical observation device 100 is used at the time of a surgical operation, the operator (an example of the user of
the medical observation device 100) observes an operation site while referring to the medical captured image which is
captured by the medical observation device 100 and is displayed in the display screen of the display device 200, and
performs various treatments such as a surgery according to a surgical method on the operation site.
[0062] First, an example of a hardware configuration of the medical observation device 100 will be described with
reference to FIG. 1.
[0063] The medical observation device 100 includes, for example, a base 102, an arm 104, and an imaging device 106.
[0064] In addition, while not illustrated in FIG. 1, the medical observation device 100 may include, for example, one
or two or more processors (not illustrated) configured by a calculation circuit such as an MPU (Micro Processing Unit),
a ROM (Read Only Memory; not illustrated), a RAM (Random Access Memory; not illustrated), a storage medium (not
illustrated), and a communication device (not illustrated). The medical observation device 100 is driven by power supplied
from an internal power source such as a battery of the medical observation device 100, or power supplied from an
external power source connected thereto.
[0065] The processor (not illustrated) serves as a control unit described below. The ROM (not illustrated) stores a
program used by the processor (not illustrated) and control data such as calculation parameters. The RAM (not illustrated)
temporarily stores the program which is performed by the processor (not illustrated).
[0066] The storage medium (not illustrated) serves as a memory unit. The storage medium (not illustrated) stores, for
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example, data related to the processing method according to this embodiment such as a table (or database) in which
the type of the pressing operation and the process to be performed are associated, and various data such as various
types of applications. Herein, examples of the storage medium (not illustrated) include a magnetic storage medium such
as a hard disk, and a non-volatile memory such as a flash memory. In addition, the storage medium (not illustrated) may
be detachable from the medical observation device 100.
[0067] The communication device (not illustrated) is a communication means of the medical observation device 100,
and performs a role of communicating with an external device such as the display device 200 and the operation device
300 in a wireless or wired manner. Herein, examples of the communication device (not illustrated) include IEEE802.15.1
port and a transmitting/receiving circuit (wireless communication), IEEE802.11 port and a transmitting/receiving circuit
(wireless communication), a communication antenna and an RF circuit (wireless communication), a LAN terminal, and
a transmitting/receiving circuit (wired communication). The communication device (not illustrated) may be configured to
communicate with one or two or more external devices by a plurality of communication methods.

[1-3-1] Base 102

[0068] The base 102 is a base of the medical observation device 100, and is connected to one end of the arm 104 to
support the arm 104 and the imaging device 106.
[0069] In addition, the base 102 is provided with casters, and the medical observation device 100 is grounded to the
floor through the casters. With the casters, the medical observation device 100 can easily move on the floor by the casters.

[1-3-2] Arm 104

[0070] The arm 104 is configured by a plurality of links which are connected to each other by joint portions.
[0071] In addition, the arm 104 supports the imaging device 106. The imaging device 106 supported by the arm 104
is movable three-dimensionally. The position and the posture of the moved imaging device 106 are held by the arm 104.
[0072] More specifically, the arm 104 is configured by, for example, a plurality of joint portions 110a, 110b, 110c, 110d,
110e, and 110f and a plurality of links 112a, 112b, 112c, 112d, 112e, and 112f which are rotatably connected to each
other by the joint portions 110a, 110b, 110c, 110d, 110e, and 110f. A rotatable range of each of the joint portions 110a,
110b, 110c, 110d, 110e, and 110f is arbitrarily set in a design stage or a manufacturing stage to realize a desired motion
of the arm 104.
[0073] In other words, in the medical observation device 100 illustrated in FIG. 1, six degrees of freedom in movement
of the imaging device 106 are realized by six rotation axes (a first axis O1, a second axis O2, a third axis O3, a fourth
axis O4, a fifth axis O5, and a sixth axis O6) corresponding to six joint portions 110a, 110b, 110c, 110d, 110e, and 110f
of the arm 104. More specifically, the motions of the six degrees of freedom (three degrees of freedom in translation
and three degrees of freedom in rotation) are realized in the medical observation device 100 illustrated in FIG. 1.
[0074] Each of the joint portions 110a, 110b, 110c, 110d, 110e, and 110f is provided with an actuator (not illustrated),
and each of the joint portions 110a, 110b, 110c, 110d, 110e, and 110f rotates about the corresponding rotation axis by
the driving of the actuator (not illustrated). The driving of the actuator (not illustrated) is controlled by, for example, a
processor serving as the control unit described below or an external control device (not illustrated).
[0075] Each of the joint portions 110a, 110b, 110c, 110d, 110e, and 110f rotates about the corresponding rotation
axis by the driving of the actuator (not illustrated), so that various operations of the arm 104 such as expanding or
contracting (folding) of the arm 104 are realized.
[0076] The joint portion 110a is formed in a substantially columnar shape, and is supported by a distal end (the lower
end portion in FIG. 1) of the joint portion 110a such that the imaging device 106 (the upper end portion of the imaging
device 106 in FIG. 1) is rotatable about the rotation axis (the first axis O1) which is parallel with the center axis of the
imaging device 106. Herein, the medical observation device 100 is configured to match the first axis O1 with an optical
axis in the imaging device 106. In other words, the imaging device 106 rotates about the first axis O1 illustrated in FIG.
1, so that the medical captured image captured by the imaging device 106 becomes an image which is changed as if
the visual field rotates.
[0077] The link 112a is a member of a substantially rod shape, and fixedly supports the joint portion 110a. The link
112a extends in a direction perpendicular to the first axis O1 for example, and is connected to the joint portion 110b.
[0078] The joint portion 110b is formed in a substantially columnar shape, and supports the link 112a to be rotatable
about the rotation axis (the second axis O2) perpendicular to the first axis O1. In addition, the joint portion 110b is fixedly
connected to the link 112b.
[0079] The link 112b is a member of a substantially rod shape, and extends in a direction perpendicular to the second
axis O2. In addition, the link 112b is connected to each of the joint portion 110b and the joint portion 110c.
[0080] The joint portion 110c is formed in a substantially columnar shape, and supports the link 112b to be rotatable
about the rotation axis (the third axis O3) perpendicular to each of the first axis O1 and the second axis O2. In addition,



EP 3 632 365 A1

9

5

10

15

20

25

30

35

40

45

50

55

the joint portion 110c is fixedly connected to one end of the link 112c.
[0081] Herein, the distal end side (the side where the imaging device 106 is provided) of the arm 104 rotates about
the second axis O2 and the third axis O3, so that the imaging device 106 can move such that the position of the imaging
device 106 is changed in a horizontal plane. In other words, the rotations about the second axis O2 and the third axis
O3 are controlled in the medical observation device 100, so that the visual field of the medical captured image can move
in a horizontal plane.
[0082] The link 112c is a member of which one end is formed in a substantially columnar shape, and the other end is
formed in a substantially rod shape. On one end side of the link 112c, the center axis of the joint portion 110c and the
center axis of the substantially columnar shape are fixedly connected to be equal. In addition, the joint portion 110d is
connected to the other end side of the link 112c.
[0083] The joint portion 110d is formed in a substantially columnar shape, and supports the link 112c to be rotatable
about the rotation axis (the fourth axis O4) perpendicular to the third axis O3. The joint portion 110d is fixedly connected
to the link 112d.
[0084] The link 112d is a member of a substantially rod shape, and extends to be perpendicular to the fourth axis O4.
One end of the link 112d is fixedly connected to the joint portion 110d to abut on the side surface of the substantially
columnar shape of the joint portion 110d. In addition, the joint portion 110e is connected to the other end (the end on
the opposite side to a portion where the joint portion 110d is connected) of the link 112d.
[0085] The joint portion 110e is formed in a substantially columnar shape, and supports one end of the link 112d to
be rotatable about the rotation axis (the fifth axis O5) which is parallel to the fourth axis O4. In addition, the joint portion
110e is fixedly connected to one end of the link 112e.
[0086] Herein, the fourth axis O4 and the fifth axis O5 are the rotation axes on which the imaging device 106 can move
in a vertical direction. The distal end side (the side where the imaging device 106 is provided) of the arm 104 rotates
about the fourth axis O4 and the fifth axis 05, so that the position in the vertical direction of the imaging device 106 is
changed. Therefore, the distal end side (the side where the imaging device 106 is provided) of the arm 104 rotates about
the fourth axis O4 and the fifth axis O5, so that a distance between the imaging device 106 and an observation target
(the operation site of the patient) can be changed.
[0087] The link 112e is a member configured by combining a first member which is formed in a substantially L shape
such that one side extends in the vertical direction and the other side extends in the horizontal direction, and a second
member of a rod shape extending in a vertically downward direction from the portion which extends in the horizontal
direction of the first member. The joint portion 110e is fixedly connected to the portion extending in the vertical direction
of the first member of the link 112e. In addition, the joint portion 110f is connected to the second member of the link 112e.
[0088] The joint portion 110f is formed in a substantially columnar shape, and supports the link 112e to be rotatable
about the rotation axis (the sixth axis O6) which is parallel to the vertical direction. In addition, the link 112f is fixedly
connected to the joint portion 110f.
[0089] The link 112f is a member formed in a substantially rod shape, and extends in the vertical direction. One end
of the link 112f is connected to the joint portion 110f. In addition, the other end (the end on the opposite side to a portion
where the joint portion 110f is connected) of the link 112f is fixedly connected to the base 102.
[0090] With the above configuration of the arm 104, the six degrees of freedom in movement of the imaging device
106 is realized in the medical observation device 100.
[0091] Further, the configuration of the arm 104 is not limited to the above example.
[0092] For example, a brake may be provided in each of the joint portions 110a, 110b, 110c, 110d, 110e, and 110f of
the arm 104 to regulate the rotation of each of the joint portions 110a, 110b, 110c, 110d, 110e, and 110f. Examples of
the brake according to this embodiment include any type of brake such as an electrically driven brake or a magnetic
brake which is driven magnetically.
[0093] The driving of the brake is controlled by, for example, a processor serving as the control unit described below
or an external control device (not illustrated). Since the driving of the brake is controlled, the medical observation device
100 is set with an operation mode of the arm 104. Examples of the operation mode of the arm 104 include a fix mode
and a free mode.
[0094] Herein, the fix mode according to this embodiment is an operation mode in which, for example, the rotation in
each rotation axis provided in the arm 104 is regulated by the brake so that the position and the posture of the imaging
device 106 are fixed. When the arm 104 is set to the fix mode, the operation state of the medical observation device
100 becomes a fixed state in which the position and the posture of the imaging device 106 are fixed.
[0095] In addition, the free mode according to this embodiment is an operation mode in which the brake is released
and each rotation axis provided in the arm 104 freely rotates. For example, in the free mode, the position and the posture
of the imaging device 106 can be adjusted by an operator’s direct operation. Herein, the direct operation according to
this embodiment means, for example, that the operator grips the imaging device 106 by hand and directly moves and
operates the imaging device 106.
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[1-3-3] Imaging Device 106

[0096] The imaging device 106 is supported by the arm 104, and captures an observation target such as the operation
site of the patient. The capturing in the imaging device 106 is controlled by, for example, a processor serving as the
control unit described below or an external control device (not illustrated).
[0097] The imaging device 106 is configured to correspond to an electronic microscope for example.
[0098] FIG. 6 is an explanatory diagram for describing an example of the configuration of the imaging device 106 of
the medical observation device 100 according to this embodiment.
[0099] The imaging device 106 includes, for example, an imaging member 120 and a cylindrical member 122 of a
substantially cylindrical shape. The imaging member 120 is provided in the cylindrical member 122.
[0100] In an aperture surface at the lower end (the end on the lower side in FIG. 6) of the cylindrical member 122,
there is provided a cover glass (not illustrated) to protect the imaging member 120 for example.
[0101] In addition, for example, a light source (not illustrated) is provided in the cylindrical member 122. At the time
of capturing an image, an illumination light is emitted from the light source to a subject through the cover glass. A reflected
light (observation light) from the subject emitted with the illumination light is incident on the imaging member 120 through
the cover glass (not illustrated), and an image signal indicating the subject (an image signal indicating the captured
image) is obtained by the imaging member 120.
[0102] As the imaging member 120, a configuration used in a well-known electronic microscope may be applied.
[0103] As an example, the imaging member 120 is configured by, for example, an optical system 120a and an image
sensor 120b which includes an imaging element to capture an image of the observation target by the light passing
through the optical system 120a. The optical system 120a is configured by optical elements such as one or two or more
lens and mirrors, for example, an objective lens, a zoom lens, and a focus lens. Examples of the image sensor 120b
include an image sensor which uses a plurality of imaging elements such as a CMOS (Complementary Metal Oxide
Semiconductor) and a CCD (Charge Coupled Device).
[0104] The imaging member 120 may be configured to include a pair of imaging elements (that is, so-called stereo
camera). The imaging member 120 has one or two or more functions of a well-known electronic microscope such as an
AF (Auto Focus) function which includes at least a zoom function (one or both of an optical zoom function and an
electronic zoom function).
[0105] In addition, the imaging member 120 may be configured to capture an image at 4 K or 8 K (so-called high
resolution). Since the imaging member 120 is configured to capture an image at a high resolution, the image can be
displayed in the display device 200 having a large display screen (for example, 50 or more inches) while securing a
predetermined resolution (for example, Full HD image quality). Therefore, the visibility of the operator who views the
display screen is improved. In addition, since the imaging member 120 is configured to capture an image at a high
resolution, a predetermined resolution can be secured even when the captured image is magnified by the electronic
zoom function and displayed in the display screen of the display device 200. Further, in a case where a predetermined
resolution is secured using the electronic zoom function, the performance of the optical zoom function in the imaging
device 106 can be restricted. Therefore, the optical system of the imaging device 106 can be made easily, and the
imaging device 106 can be further minimized.
[0106] In the imaging device 106, for example, various types of operation devices are provided to control the operation
of the imaging device 106. For example, in FIG. 6, a zoom switch 124, a focus switch 126, and an operation mode
change switch 128 are provided in the imaging device 106. Further, it is a matter of course that the positions and the
shapes of the zoom switch 124, the focus switch 126, and the operation mode change switch 128 are not limited to the
example illustrated in FIG. 6.
[0107] The zoom switch 124 and the focus switch 126 are examples of the operation device to adjust the imaging
condition in the imaging device 106.
[0108] The zoom switch 124 is configured by, for example, a zoom-in switch 124a which increases a zoom magnification
(magnification) and a zoom-out switch 124b which decreases the zoom magnification. When the operation is performed
on the zoom switch 124, the zoom magnification is adjusted, and the zooming is adjusted. In the following, the increasing
of the zoom magnification may be referred to as "zoom-in", and the decreasing of the zoom magnification may be referred
to as "zoom-out".
[0109] The focus switch 126 is configured by, for example, a distant-view focus switch 126a which makes a focal
length up to the observation target (subject) long, and a close-view focus switch 126b which makes the focal length up
to the observation target short. When the operation is performed on the focus switch 126, the focal length is adjusted,
and the focus is adjusted. In the following, making the focal length up to the observation target long may be referred to
as "focus-out", and making the focal length up to the observation target short may be referred to as "focus-in".
[0110] The operation mode change switch 128 is an example of the operation device to change the operation mode
of the arm 104 in the imaging device 106. When the operation is performed on the operation mode change switch 128,
the operation mode of the arm 104 is changed. Examples of the operation mode of the arm 104 include the fix mode
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and the free mode as described above.
[0111] An example of the operations on the operation mode change switch 128 includes an operation of pressing the
operation mode change switch 128. For example, during a period when the operator presses the operation mode change
switch 128, the operation mode of the arm 104 becomes the free mode. During a period when the operator does not
press the operation mode change switch 128, the operation mode of the arm 104 becomes the fix mode.
[0112] In addition, the imaging device 106 is provided with an antislip member 130 and a projection member 132 in
order to improve operability and convenience when the operator operates various types of operation devices.
[0113] The antislip member 130 is, for example, a member which is provided to prevent an operation body from slipping
when the operator operates the cylindrical member 122 with the operation body such as a hand. The antislip member
130 is formed of a material of a large friction coefficient, and is structured to hardly slip such as irregularities.
[0114] The projection member 132 is a member which is provided to prevent that the operation body blocks the visual
field of the optical system 120a when the operator operates the cylindrical member 122 with the operation body such
as a hand, or that the cover glass from being unclean by the contact of the operation body with the cover glass (not
illustrated) when the operation is performed by the operation body.
[0115] Further, it is a matter of course that the positions and the shapes of the antislip member 130 and the projection
member 132 are not limited to the example illustrated in FIG. 6. In addition, the imaging device 106 may not be provided
with one or both of the antislip member 130 and the projection member 132.
[0116] The image signal (image data) generated by the imaging in the imaging device 106 is subjected to image
processing in the processor which serves as the control unit described below for example. Examples of the image
processing according to this embodiment include one or two or more of various processes such as a gamma correction,
a white balance adjustment, expansion or contraction of an image related to the electronic zoom function, or an interpixel
correction. Further, in a case where the medical observation system according to this embodiment includes the control
device which controls various operations in the medical observation device 100, the image processing according to this
embodiment may be performed in the control device (not illustrated).
[0117] The medical observation device 100 transmits, for example, a display control signal and an image signal
subjected to the above image processing to the display device 200.
[0118] When the display control signal and the image signal are transmitted to the display device 200, the medical
captured image (for example, an image obtained by capturing the operation site) where the observation target is captured
is expanded or contracted at a desired magnification by one or both of the optical zoom function and the electronic zoom
function in the display screen of the display device 200.
[0119] The medical observation device 100 includes, for example, a hardware configurations illustrated with reference
to FIGS. 1 and 6.
[0120] Further, the hardware configuration of the medical observation device according to this embodiment is not
limited to the configurations illustrated in FIGS. 1 and 6.
[0121] For example, the medical observation device according to this embodiment may not include the base 102, and
be configured such that the arm 104 is directly attached to a ceiling or a wall of the operating room. For example, in a
case where the arm 104 is attached to the ceiling, the medical observation device according to this embodiment is
configured such that the arm 104 is suspended from the ceiling.
[0122] In addition, FIG. 1 illustrates an example that the arm 104 is configured to realize the six degrees of freedom
in driving the imaging device 106. However, the configuration of the arm 104 is not limited to the configuration that the
degree of freedom in driving the imaging device 106 becomes the six degrees of freedom. For example, the arm 104
may be configured to appropriately move the imaging device 106 according to applications. The number and the layout
of the joint portions and the links, and the direction of driving axis of the joint portion may be appropriately set for a
desired degree of freedom of the arm 104. As an example, the medical observation device according to this embodiment
may be configured simpler than the X and Y axes control like a microscope for ophthalmology.
[0123] In addition, FIGS. 1 and 6 illustrate examples that various types of operation devices for controlling the operation
of the imaging device 106 are provided in the imaging device 106. However, some or all of the operation devices illustrated
in FIGS. 1 and 6 may be provided in the imaging device 106. As an example, various types of operation devices for
controlling the operation of the imaging device 106 may be provided in a place other than the imaging device 106 of the
medical observation device according to this embodiment. In addition, as another example, various types of operation
devices for controlling the operation of the imaging device 106 may be an external operation device such as the foot
switch or a remote controller. In addition, as described below, the operation of the imaging device 106 is controlled even
by the operation device 300.
[0124] Next, the medical observation device 100 illustrated in FIG. 1 will be described using functional blocks. FIG. 7
is a functional block diagram illustrating an example of the configuration of the medical observation device 100 according
to this embodiment.
[0125] The medical observation device 100 includes, for example, an arm unit 152, an imaging unit 154, a communi-
cation unit 156, and a control unit 158.
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[1-3-4] Arm Unit 152

[0126] The arm unit 152 is configured by the arm 104, and supports the imaging device 106 of the imaging unit 154.

[1-3-5] Imaging Unit 154

[0127] The imaging unit 154 is configured by the imaging device 106, and captures an image of the observation target.
The capturing of the imaging unit 154 is controlled by the control unit 158 for example.

[1-3-6] Communication Unit 156

[0128] The communication unit 156 is a communication means of the medical observation device 100, and performs
a role of communicating with an external device such as the display device 200 and the operation device 300 in a wireless
or wired manner. The communication unit 156 is configured by, for example, the communication device (not illustrated).
The communication in the communication unit 156 is controlled by the control unit 158 for example.

[1-3-7] Control Unit 158

[0129] The control unit 158 is configured by, for example, the processor (not illustrated), and performs a role of
controlling the entire medical observation device 100. In addition, the control unit 158 performs a leading role of performing
a process related to the processing method described below. Further, the process related to the processing method in
the control unit 158 may be performed by being distributed to a plurality of processing circuits (for example, a plurality
of processors).
[0130] More specifically, the control unit 158 includes, for example, an imaging controller 160, an arm controller 162,
a display controller 164, a detection unit 166, a determination unit 168, and a processing unit 170. Further, as described
below, the control unit 158 may be configured to include no determination unit 168.

[1-3-7-1] Imaging Controller 160

[0131] The imaging controller 160 controls the imaging device 106 of the imaging unit 154. Examples of the control
of the imaging device 106 include the controls of at least the zoom function (one or both of the optical zoom function
and the electronic zoom function), and the control of one or two or more functions of the typical electronic microscope
such as the control of the AF function.
[0132] In addition, the imaging controller 160 may be configured as the processing unit 170 described below. In a
case where the imaging controller serves as the processing unit 170, the imaging controller 160 controls the imaging
operation in the imaging device 106 in conjunction with the determination unit 168 described below or the detection unit
166 described below.

[1-3-7-2] Arm Controller 162

[0133] The arm controller 162 controls the driving of the arm 104 of the arm unit 152. An example of the control of
driving the arm 104 includes "applying a control signal to the actuator (not illustrated) corresponding to each of the joint
portions 110a, 110b, 110c, 110d, 110e, and 110f so as to control the driving".
[0134] In addition, the arm controller 162 may serve as the processing unit 170 described below. In a case where the
arm controller 162 serves as the processing unit 170, the arm controller 162 controls the determination unit 168 described
below, or the detection unit 166 and the driving of the arm 104 described below.

[1-3-7-3] Display Controller 164

[0135] The display controller 164 transmits, for example, the display control signal and the image signal to the com-
munication device (not illustrated) of the communication unit 156, and transmits the display control signal and the image
signal to the display device 200 so as to control the display in the display device 200. Further, the controlling of the
communication in the communication unit 156 may be performed by a communication control unit (not illustrated) of the
control unit 158.
[0136] In addition, the display controller 164 may serve as the processing unit 170 described below. In a case where
the display controller 164 serves as the processing unit 170, the display controller 164 controls the determination unit
168 described below, or the detection unit 166 and the display (the display of the medical captured image captured in
the imaging device 106) of the medical captured image in the display device 200.
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[1-3-7-4] Detection Unit 166

[0137] The detection unit 166 performs a role of performing the detection process in the process related to the process-
ing method according to this embodiment, and detects the pressing operation based on the operation signal corresponding
to the pressing operation on the mouth switch which is output from the operation device 300 (an example of the external
operation device equipped with the mouth switch; the same shall apply hereafter).
[0138] The medical observation device 100 detects, for example, a specific signal pattern from the operation signal
transmitted from the operation device 300 so as to detect the pressing operation on the mouth switch. Taking a case
where the operation signal is the pulse signal as an example, the detection unit 166 determines that the pressing operation
on the mouth switch is detected when a pulse (an example of a specific signal pattern). The determination on whether
a pressing operation on the mouth switch is detected corresponds to a determination on whether the operation signal
transmitted from the operation device 300 is acquired.
[0139] The detection result of the detection unit 166 is transferred to, for example, the determination unit 168 and the
processing unit 170. In each of the determination unit 168 and the processing unit 170, the process is performed by
being triggered at the detection of the pressing operation.
[0140] In a case where the control unit 158 does not include the determination unit 168, the detection result in the
detection unit 166 is transferred to the processing unit 170. In this case, the processing unit 170 performs a process
corresponding to the pressing operation by being triggered at the detection of the pressing operation.

[1-3-7-5] Determination Unit 168

[0141] The determination unit 168 performs a role of performing a determination process in the process related to the
processing method according to this embodiment, and determines a process corresponding to the detected pressing
operation based on the operation signal according to the pressing operation to the mouth switch which is detected from
the operation device 300.
[0142] Herein, examples of the process corresponding to the pressing operation according to this embodiment include
some or all of "a process related to the imaging operation of the imaging device 106", "a process related to a display of
the medical captured image which is captured in the imaging device 106", and "an identification process".
[0143] As a process related to the imaging operation of the imaging device 106, there is a process of directly changing
the imaging operation of the imaging device 106. Examples of the process of directly changing the imaging operation
of the imaging device 106 include one or two or more processes among "a process of changing the zoom magnification
such as zoom-in and zoom-out", "a process of adjusting a focus position such as focus-in and focus-out", "a process of
changing an imaging position by driving the arm 104 to move the imaging device 106", "a process of changing a focal
depth such as changing a diaphragm value of a lens", and "a process of changing an observation mode". In other words,
examples of the process related to the imaging operation of the imaging device 106 include one or two or more processes
of changing the zoom magnification, adjusting the focus position, changing the imaging position, changing the focal
depth, and changing the observation mode.
[0144] Examples of the observation mode according to this embodiment include one or two or more special light
observation modes, and a natural light observation mode. The special light observation mode is an observation mode
in which the imaging is performed using a special light (a light of a specific wavelength bandwidth). Examples of the
special light observation mode include a fluorescence observation mode in which the imaging is performed using a light
of in a near-infrared wavelength bandwidth, and a fluorescence observation mode in which the imaging is performed
using a light of a fluorescence wavelength bandwidth for observing fluorescence with 5-ALA. In addition, the natural light
observation mode is an observation mode in which the imaging is performed using a natural light.
[0145] In a case where the determination unit 168 determines a process related to the imaging operation of the imaging
device 106 as a process corresponding to the pressing operation, the processing unit 170 described below performs
the process related to the imaging operation of the imaging device 106. In the processing unit 170 described below, the
process related to the imaging operation of the imaging device 106 is performed as the process corresponding to the
pressing operation so as to change the imaging operation of the imaging device 106 which includes one or two or more
processes among the changing of the zoom magnification, the adjusting of the focus position, the changing of the imaging
position, the changing of the focal depth, and the changing of the observation mode.
[0146] As a process related to a display of the medical captured image which is captured in the imaging device 106,
for example, there is a process of directly changing a display mode of the medical captured image. An example of the
process of changing the display mode of the medical captured image includes one or both of "a process of changing
the display mode of the screen" and "a process of changing a color mode". In other words, the process related to the
display of the medical captured image includes one or both of the changing of the display mode of the screen and the
changing of the color mode.
[0147] Examples of the display mode of the screen according to this embodiment include a display mode for displaying
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in a single screen display, and a display mode for displaying in a multi-screen display. In the single screen display, only
the medical captured image is displayed in the display screen. An example of the multi-screen display includes a display
of a medical captured image and other images in the display screen such as a PIP (Picture In Picture) display and a
POP (Picture Out Picture) display.
[0148] An example of the color mode according to this embodiment includes a combination of a display color and a
display gradation which can be changed in the display device such as the display device 200 where the medical captured
image is displayed. In addition, the color mode according to this embodiment may include a display in a gray scale.
[0149] In a case where the determination unit 168 determines a process related to the medical captured image as a
process corresponding to the pressing operation, the processing unit 170 described below performs a process related
to the display of the medical captured image. In the processing unit 170 described below, the process related to the
display of the medical captured image is performed as a process corresponding to the pressing operation, so that the
specification of the display of the medical captured image containing one or both of the change of the display mode of
the screen and the change of the color mode is changed.
[0150] The identification process according to this embodiment is a process of identifying a user’s input to instruct a
process related to the imaging operation or a process related to the display of the medical captured image. Examples
of the identification process include a voice recognition process, a line-of-vision recognition process in which the line of
vision of a recognition target is recognized, or a motion recognition process in which the motion of the recognition target
is recognized.
[0151] As a target of the voice recognition process performed in the medical observation device 100, for example,
there is a voice signal output from the voice input device 304 of the operation device 300 illustrated in FIG. 5.
[0152] As the recognition target in each of the line-of-vision recognition process performed in the medical observation
device 100, and the motion recognition process performed in the medical observation device 100, for example, there is
an operator of the operation device 300 (an external operation device equipped with the mouth switch). With the operator
of the operation device 300 as the recognition target, the medical observation device 100 can perform a process corre-
sponding to a recognition result onto a specific person who operates the operation device 300.
[0153] For example, in a case where the sensor 400 is a sensor unit which includes the stereo camera, the medical
observation system 1000 specifies the recognition target by performing a predetermined image processing on the cap-
tured image such a process of detecting the operation device 300 from the captured image. The predetermined image
processing in the medical observation system 1000 may be performed by the sensor 400, or may be performed by the
medical observation device 100 (or the control device (not illustrated)).
[0154] Further, the recognition target in each of the line-of-vision recognition process performed in the medical obser-
vation device 100 and the motion recognition process performed in the medical observation device 100 is not limited to
the operator of the operation device 300.
[0155] For example, in a case where the sensor 400 is a sensor unit which includes the stereo camera, the medical
observation system 1000 may specify the recognition target by performing a face detection process in which a prede-
termined face is detected from the captured image which is captured in the sensor 400 The face detection process in
the medical observation system 1000 may be performed by the sensor 400, or may be performed by the medical
observation device 100 (or the control device (not illustrated)).
[0156] In a case where the determination unit 168 determines the identification process as a process corresponding
to the pressing operation, the processing unit 170 described below transitions to a mode where the identification process
is performed so as to perform the identification process. In a case where the processing unit 170 described below
performs the identification process, the processing unit 170 performs a process corresponding to a user’s input identified
by the identification process to control the imaging operation of the imaging device 106, or to control the display of the
medical captured image. With the control of the imaging operation of the imaging device 106, for example, the imaging
operation of the imaging device 106 which includes one or two or more processes among the changing of the zoom
magnification, the adjusting of the focus position, the changing of the imaging position, the changing of the focal depth,
and the changing of the observation mode is changed. In addition, with the control of the display of the medical captured
image, for example, the display mode of the medical captured image which includes one or both of the changing of the
display mode of the screen and the changing of the color mode is changed. In other words, the identification process
can be described as "a process capable of indirectly performing one or both of the changing of the imaging operation
of the imaging device 106 and the changing of the display mode of the medical captured image according to the result
of the identification process".
[0157] As described above, in each of the determination unit 168 and the processing unit 170, the process is performed
by being triggered at the detection of the pressing operation in the detection unit 166. In addition, as described below,
the processing unit 170 performs a process determined in the determination unit 168. In other words, in a case where
the identification process is determined as a process corresponding to the pressing operation in the determination unit
168, the processing unit 170 transitions to a mode where the identification process based on the detection of the pressing
operation is performed, and performs a process corresponding to a user’s input identified in the identification process.
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[0158] The determination unit 168 determines a process associated to the pressing operation as a process associated
to the pressing operation. The process associated to the pressing operation may be one or plural.
[0159] Herein, in a case where the medical observation device 100 controls a single function based on the operation
signal acquired from the operation device 300, the determination unit 168 determines the process associated in advance
for the acquisition of the operation signal as a process corresponding to the pressing operation. In a case where a single
function is controlled, the determination unit 168 is triggered at the acquisition of the operation signal (the detection of
the pressing operation in the detection unit 166), refers to information which is stored in the storage medium such as a
memory unit (not illustrated) to define a process, and determines a process corresponding to the pressing operation.
As the information to define a process, for example, there is any format of data with which a process to be performed
is specified such as the program ID and the program data.
[0160] In addition, in a case where the medical observation device 100 controls a plurality of functions based on the
operation signal acquired from the operation device 300, the determination unit 168 determines the type of the processing
operation based on the operation signal. Then, the determination unit 168 determines a process associated to the
determined type of the pressing operation as a process corresponding to the pressing operation.
[0161] As the type of the pressing operation, for example, there is a type expressed by the number of times of the
pressing operations detected within a predetermined period such as the detection of one time of the pressing operation
within the predetermined period during which the type of the operation is determined, and the detection of two times of
the pressing operations in the predetermined period. The predetermined period during which the type of the operation
is determined may be a fixed period which is set in advance, or may be a variable period which is changeable by an
operation of a user (for example, a medical worker such as an operator and an assistant of the operator) who uses the
medical observation device 100.
[0162] The determination unit 168 counts the number of times of the pressing operations which are performed within
the predetermined period by being triggered at the acquisition of the operation signal so as to determine the type of the
pressing operation. Making an explanation on a case the operation signal is a pulse signal as an example, the determi-
nation unit 168 counts the number of pulses detected within the predetermined period during which the type of the
operation is determined, and determines the type of the pressing operation by the number of detected pulses. For
example, the determination unit 168 determines the type of the pressing operation by referring "a table (or a database)
in which the number of times of the pressing operations (or the number of detected pulses) and the type of the pressing
operation are associated" which is stored in the storage medium such as the memory unit (not illustrated).
[0163] Further, the determining method of the type of the pressing operation in the determination unit 168 is not limited
to the above configuration.
[0164] For example, in a case where the operation signal is a pulse signal, the determination unit 168 may determine
the type of the pressing operation in consideration of the pulse width of the operation signal. For example, the determi-
nation unit 168 determines the type of the pressing operation by referring "a table (or a database) in which the number
of detected pulses, the pulse width of the operation signal, and the type of the pressing operation are associated".
[0165] The determination result in the determination unit 168 is transferred to the processing unit 170. The processing
unit 170 performs a process corresponding to the determination result. In addition, in a case where one or two or more
units among the imaging controller 160, the arm controller 162, and the display controller 164 serve as the processing
unit 170, the determination result in the determination unit 168 is transferred to each unit serving as the processing unit
170. A process corresponding to the determination result is performed in each unit to which the determination result in
the determination unit 168 is transferred.
[0166] As described above, the medical observation system according to this embodiment may be configured to include
a plurality of operation devices 300. In a case where the medical observation system according to this embodiment
includes the plurality of operation devices 300, the determination unit 168 determines a process corresponding to the
pressing operation based on the operation signal according to the pressing operation which is output from each of the
plurality of operation devices 300. In a case where the determination unit 168 determines a process corresponding to
the pressing operation based on the operation signal output from each of the plurality of operation devices 300, the
medical observation device 100 operates based on the operation with respect to each of the plurality of operation devices
300.
[0167] Further, the process of the determination unit 168 in a case where the medical observation system according
to this embodiment includes the plurality of operation devices 300 is not limited to the above example. For example, the
determination unit 168 may determine a process corresponding to the pressing operation based on the operation signal
according to the pressing operation which is output from some operation devices 300 from among the plurality of operation
devices 300.
[0168] For example, in a case where the operation device 300 outputs the identification information together with the
operation signal, the determination unit 168 specifies the operation device 300 from the acquired identification information.
For example, if the operation device 300 is specified, the determination unit 168 determines whether the specified
operation device 300 is a target for the determination process based on a priority set to each of the plurality of operation
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devices 300. For example, the determination unit 168 determines the priority of the specified operation device 300 by
referring "a table (or a database) in which the identification information and the priority are associated" which is stored
in the storage medium such as the memory unit (not illustrated). For example, the determination unit 168 determines
that the operation device 300 with a highest priority or the operation device 300 with a priority equal to or more than a
predetermined threshold (or the operation device 300 of which the priority is larger than the threshold) is a target for the
determination process. Then, the determination unit 168 determines a process corresponding to the pressing operation
based on the operation signal output from the operation device 300 which is determined as a target for the determination
process. In addition, the determination unit 168 does not determine a process corresponding to the pressing operation
based on the operation signal output from the operation device 300 which is determined as not a target for the determi-
nation process.
[0169] In a case where the determination unit 168 determines a process corresponding to the pressing operation
based on the operation signal output from some operation devices 300 among the plurality of operation devices 300,
the medical observation device 100 operates based on the operation with respect to some operation devices 300 among
the plurality of operation devices 300.

[1-3-7-6] Processing Unit 170

[0170] The processing unit 170 performs a role of performing an execution process in the process related to the
processing method according to this embodiment.
[0171] For example, the processing unit 170 performs the process corresponding to the pressing operation determined
in the determination unit 168 as illustrated in first to fourth examples described in (a) to (d) below.

(a) First Example of Process in Processing Unit 170

[0172] For example, in a case where the determination unit 168 determines a process related to the imaging operation
of the imaging device 106 as a process corresponding to the pressing operation like the process of changing the zoom
magnification, the processing unit 170 performs the process related to the determined imaging operation of the imaging
device 106.

(b) Second Example of Process of Processing Unit 170

[0173] For example, in a case where the determination unit 168 determines a process related to the display of the
medical captured image like the process of changing the display mode of the screen as a process corresponding to the
pressing operation, the processing unit 170 performs the determined process related to the display of the medical
captured image.

(c) Third Example of Process of Processing Unit 170

[0174] For example, in a case where the determination unit 168 determines the identification process as a process
corresponding to the pressing operation, the processing unit 170 transitions to a mode to perform the identification
process based on the detection of the pressing operation. Then, the processing unit 170 performs a process corresponding
to a user’s input identified by the identification process. As described above, examples of the identification process
include the voice recognition process, the line-of-vision recognition process, and the motion recognition process.

(c-1) Execution of Voice Recognition Process as Identification Process

[0175] The processing unit 170 performs the voice recognition process on the voice signal output from the voice input
device, and performs a process corresponding to a recognized voice input as a process corresponding to a user’s input
identified by the identification process. For example, the processing unit 170 performs the voice recognition process on
the voice signal, and specifies a command corresponding to the recognized voice. Then, the processing unit 170 performs
a process corresponding to the specified command as a process corresponding to the recognized voice input. In the
following, a command corresponding to a voice may be referred to as "voice command".
[0176] Herein, as an example of the voice input device outputting the voice signal to the target which is subjected to
the voice recognition process, there is the voice input device 304 illustrated in FIG. 5. The medical observation device
100 can perform a process corresponding to a command specified from a voice of a specific person who operates the
operation device 300 by performing the voice recognition process on the voice signal output from the voice input device
304.
[0177] Further, it is a matter of course that the voice input device outputting the voice signal of the target which is
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subjected to the voice recognition process is not limited to the voice input device 304 illustrated in FIG. 5.

(c-2) Execution of Line-of-Vision Recognition Process as Identification Process

[0178] The processing unit 170 performs the line-of-vision recognition process, and performs a process corresponding
to a recognized line-of-vision input as a process corresponding to a user’s input identified in the identification process.
For example, the processing unit 170 performs the process corresponding to the recognized line-of-vision input based
on the detection result detected from the line-of-vision detecting sensor such as the sensor 400 as a process corre-
sponding to the recognized line of vision.
[0179] As the process corresponding to the recognized line of vision based on the detection result output from the
line-of-vision detecting sensor, for example, there is a process of moving the imaging device 106 according to the
recognized line of vision. As an example, the processing unit 170 performs "a process in which, when the line of vision
moves on the display screen of the display device 200 displayed by the medical captured image, the arm 104 is controlled
to display the portion of the medical captured image corresponding to the position of the line of vision at the center
position of the display screen so as to move the imaging device 106". Further, the example of the process corresponding
to the recognized line of vision based on the detection result output from the line-of-vision detecting sensor is not limited
to the above example. However, the processing unit 170 can perform an arbitrary process using the detection result
output from the line-of-vision detecting sensor.

(c-3) Execution of Motion Recognition Process as Identification Process

[0180] The processing unit 170 performs the motion recognition process, and performs a process corresponding to a
recognized motion input as a process corresponding to a user’s input identified in the identification process. For example,
the processing unit 170 specifies a command corresponding to the recognized motion based on the detection result
output from the motion detecting sensor. Then, the processing unit 170 performs a process corresponding to the specified
command as a process corresponding to the recognized motion input.
[0181] As the motion recognition process performed in the medical observation device 100, for example, there are
one or both of a movement recognition process of recognizing the movement of the recognition target, and a gesture
recognition process of recognizing the gesture of the recognition target.
[0182] As the movement recognition process, for example, there is "a process of recognizing the movement of a part
of the recognition target (a face movement of the recognition target) from the detection result output from the motion
detecting sensor" or "a process of recognizing the movement of the entire recognition target from the detection result
output from the motion detecting sensor".
[0183] For example, in a case where the motion detecting sensor is the sensor 400 illustrated in FIG. 3, and the sensor
400 is a sensor unit equipped with the stereo camera, the processing unit 170 specifies a command corresponding to
the movement by recognizing the movement of the recognition target with respect to the display screen of the display
device 200. As an example of the process in the above case, the processing unit 170 specifies a distance of the recognition
target with respect to the display screen of the display device 200 from the detection result output from the sensor 400,
and recognizes the movement of the recognition target with respect to the display screen of the display device 200
according to a change in distance. Then, the processing unit 170 specifies the command associated to the recognized
movement as the command corresponding to the motion, and performs a process corresponding to the specified com-
mand.
[0184] For example, the processing unit 170 specifies a command associated to the recognized movement by referring
"a table (or a database) in which the recognized movement and the process to be performed are associated" which is
stored in the storage medium such as the memory unit (not illustrated). Examples of the associating between the
recognized movement and the command include "associating the recognition of a face (an example of a part of the
recognition target; the same shall apply hereafter) approaching the display screen of the display device 200 and a zoom-
in command" and "associating the recognition of a face approaching the display screen of the display device 200 and
a zoom-out command".
[0185] Examples of the gesture recognition process include an arbitrary process capable of detecting a gesture using
the motion detecting sensor such as the sensor 400 such as "a process of detecting a specific object such as a hand
from the captured image and detecting a change in shape of the detected object so as to recognize a gesture" and "a
process of detecting a periodic motion from the captured image so as to recognize a gesture".
[0186] For example, the processing unit 170 recognizes the gesture of the recognition target by referring information
(for example, shape data as a reference for specifying a shape, periodic data as a reference for specifying a period,
etc.) to recognize a gesture which is stored in the storage medium such as the memory unit (not illustrated). Then, the
processing unit 170 specifies the command associated to the recognized gesture as the command corresponding to the
motion, and performs a process corresponding to the specified command.
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[0187] For example, the processing unit 170 specifies a command associated to the recognized gesture by referring
"a table (or a database) in which the recognized gesture and the process to be performed are associated" which is stored
in the storage medium such as the memory unit (not illustrated).

(d) Fourth Example of Process of Processing Unit 170

[0188] The processing unit 170 can perform two or more processes capable of being performed in parallel among the
processes related to the first example described in (a) to the third example described in (c). As examples of two or more
processes capable of being performed in parallel, there are "the process related to the first example described in (a)
and the process related to the second example described in (b)" and "two or more processes among the process
described in (c-1) to the process described in (c-3)". In a case where a plurality of processes are performed in parallel,
the processing unit 170 may set priorities to the processes to be performed, and perform a process of a high priority first.
[0189] The processing unit 170 performs any one from the process related to the first example described in (a) to the
process related to the fourth example described in (d) so as to perform the process corresponding to the pressing
operation determined in the determination unit 168.
[0190] Further, the process performed by the processing unit 170 is not limited to the process corresponding to the
pressing operation determined in the determination unit 168.
[0191] For example, in a case where the control unit 158 is configured to include no determination unit 168, the
processing unit 170 performs the process associated to the pressing operation as the process corresponding to the
pressing operation. The processing unit 170 performs a process which is associated to the pressing operation by being
triggered at the detection of the pressing operation.
[0192] Examples of the process associated to the pressing operation performed by the processing unit 170 include a
process related to the imaging operation of the imaging device 106 such as the process of changing the zoom magni-
fication, a process related to the display of the medical captured image such as the process of changing the display
mode of the screen in the display device 200, and an identification process such as the voice recognition process.
[0193] As an example, in a case where the identification process is associated to the pressing operation, the processing
unit 170 transitions to a mode where the identification process based on the detection of the pressing operation is
performed, and performs a process corresponding to a user’s input identified in the identification process. With the
execution of the process corresponding to a user’s input identified in the identification process, one or both of the imaging
operation of the imaging device 106 and the way of the display of the medical captured image are changed according
to the user’s input identified in the identification process.
[0194] In a case where the operation signal output from the operation device 300 is acquired after the process corre-
sponding to the pressing operation is performed, the processing unit 170 stops the process being performed correspond-
ing to the pressing operation in process based on the operation signal.
[0195] For example, in a case where the same type of the pressing operation as the type of the pressing operation
corresponding to the process being performed is determined from the acquired operation signal, the processing unit
170 stops the process being performed corresponding to the pressing operation. In addition, the processing unit 170
may stop the process being performed corresponding to the pressing operation by being triggered at the acquisition (the
pressing operation is detected in the detection unit 166) of the operation signal output from the operation device 300
after the process corresponding to the pressing operation is performed.
[0196] For example, the control unit 158 includes the detection unit 166, the determination unit 168, and the processing
unit 170 (or one or two or more units among the imaging controller 160, the arm controller 162, and the display controller
164, and the detection unit 166, the determination unit 168, and the processing unit 170) so as to perform a leading role
of the process related to the processing method according to this embodiment. In addition, the control unit 158 includes,
for example, the imaging controller 160, the arm controller 162, and the display controller 164 so as to perform a role of
control the entire medical observation device 100.
[0197] Further, the configuration of the control unit 158 is not limited to the example illustrated in FIG. 7.
[0198] For example, as described above, the control unit 158 may be configured not to include the determination unit
168. In a case where the determination unit 168 is not provided, the process associated to the pressing operation is
performed in the control unit 158 by being triggered at the detection of the pressing operation.
[0199] In addition, the control unit 158 may be arbitrarily configured according to a method of separating the function
of the medical observation device 100 such as a configuration according to a method of separating the process related
to the processing method according to this embodiment.
[0200] For example, the medical observation device 100 performs the process related to the processing method
according to this embodiment according to the configuration illustrated in FIG. 7.
[0201] Further, the configuration of the medical observation device according to this embodiment is not limited to the
configuration illustrated in FIG. 7.
[0202] For example, the medical observation device according to this embodiment may include one or two or more
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units among the imaging controller 160, the arm controller 162, the display controller 164, the detection unit 166, the
determination unit 168, and the processing unit 170 illustrated in FIG. 7 separately from the control unit 158 (for example,
using a separate processing circuit).
[0203] In addition, the medical observation device according to this embodiment may be configured not to include the
determination unit 168 for example.
[0204] In addition, the configuration to realize the process related to the processing method according to this embod-
iment in the medical observation device according to this embodiment is not limited to the configuration illustrated in
FIG. 7. For example, the medical observation device according to this embodiment may be configured according to a
method of separating the process related to the processing method according to this embodiment.
[0205] In addition, for example, when communicating with an external device through an external communication
device having a function and a configuration similar to the communication unit 156, the medical observation device
according to this embodiment may not include the communication unit 156.
[0206] In addition, in a case where the medical observation system according to this embodiment is configured to
include the control device (not illustrated), and the medical observation device according to this embodiment is controlled
by the control device (not illustrated), the medical observation device according to this embodiment may not include the
control unit 158.
[0207] Herein, the control device (not illustrated) includes, for example, a control unit having a function and a config-
uration similar to the control unit 158. Therefore, the control device performs the process related to the processing
method according to this embodiment described below, and controls the operation of components such as the arm unit
152 and the imaging unit 154 of the medical observation device according to this embodiment. The control device (not
illustrated) controls the operation of the components of the medical observation device according to this embodiment
by communicating with the medical observation device according to this embodiment through the equipped communi-
cation device or the connected external communication device.
[0208] Further, in a case where the medical observation system according to this embodiment is configured to include
the control device (not illustrated), and the medical observation device according to this embodiment is controlled by
the control device (not illustrated), the medical observation device according to this embodiment may be configured not
to include some functions of the control unit 158.

[2] Processing Method according to This Embodiment

[0209] Next, the process related to the processing method according to this embodiment will be described. In the
following, the description will be given about a case where the medical observation device 100 (more specifically, for
example, the control unit 158 of the medical observation device 100) performs the process related to the processing
method according to this embodiment. Further, as described above, the process related to the processing method
according to this embodiment may be performed by the control device (not illustrated) in the medical observation system
according to this embodiment.

[2-1] Outline of Processing Method according to This Embodiment

[0210] As described above, the electronic medical observation device is not configured to include an eyepiece unlike
the optical medical observation device, and the imaging device can freely move. Thus, the position of an operator’s face
and the position of the imaging device are not constant. Therefore, even though the mouth switch is installed in the
electronic medical observation device, it cannot be said that the operator can always operate the medical observation
device using the mouse switch without releasing both hands in the operating field.
[0211] Thus, the medical observation device 100 has a function enabling an operation by the operation device 300
(an example of the external operation device equipped with the mouth switch; the same shall apply hereafter).
[0212] More specifically, for example, the medical observation device 100 detects the pressing operation based on
the operation signal according to the pressing operation which is output from the operation device 300 (detection process).
As described in the detection unit 166, the medical observation device 100 detects, for example, a specific signal pattern
from the operation signal transmitted from the operation device 300 so as to detect the pressing operation on the mouth
switch which includes the operation device 300.
[0213] When the pressing operation is detected, the medical observation device 100 determines a process corre-
sponding to the pressing operation (determination process). As described in the determination unit 168, the medical
observation device 100 determines, for example, a process associated to the pressing operation as the process corre-
sponding to the pressing operation. In addition, as described in the determination unit 168, the medical observation
device 100 may determine the type of the pressing operation based on the operation signal, and determine the process
corresponding to the pressing operation.
[0214] Then, the medical observation device 100 performs the process corresponding to the pressing operation de-
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termined by the determination process (execution process). As described in the processing unit 170, the medical ob-
servation device 100 performs the determined process corresponding to the pressing operation by performing any one
of the process related to the first example described in (a) to the process related to the fourth example described in (d).
[0215] As the process related to the processing method according to this embodiment, the detection process, the
determination process, and the execution process are performed. Thus, the operator can operate the medical observation
device such as changing the imaging operation of the imaging device in a surgical operation using the electronic medical
observation device using the mouth switch without releasing both hands from the operating field.
[0216] Therefore, by performing the determination process and the execution process as the process related to the
processing method according to this embodiment, it is possible to realize the operation of the electronic medical obser-
vation device using an external operation device equipped with the mouth switch.
[0217] Further, the process related to the processing method according to this embodiment is not limited to the detection
process, the determination process, and the execution process. For example, the medical observation device 100 may
not perform the determination process.
[0218] In a case where the determination process is not performed, the medical observation device 100 detects the
pressing operation through the detection process, and performs the process associated to the pressing operation through
the execution process by being triggered at the detection of the pressing operation.
[0219] As the process related to the processing method according to this embodiment, even in a case where the
detection process, and the execution process are performed, the operator can operate the medical observation device
such as changing the imaging operation of the imaging device in a surgical operation using the electronic medical
observation device using the mouth switch without releasing both hands from the operating field.
[0220] Therefore, even in a case where the detection process and the execution process are performed as the process
related to the processing method according to this embodiment, it is possible to realize the operation of the electronic
medical observation device using an external operation device equipped with the mouth switch.

[2-2] Example of Process related to Processing Method according to This Embodiment

[0221] Next, an example of the process related to the processing method according to this embodiment will be de-
scribed. In the following, the description will be given about a case where the detection process, the determination
process, and the execution process are performed as the process related to the processing method according to this
embodiment. Further, it is a matter of course that the example of the process related to the processing method according
to this embodiment is not limited to the process related to the process related to the first example described below to
the process related to the fourth example described below.

[2-2-1] First Example of Process related to Processing Method

[0222] As the first example of the process related to the processing method, the description will be given about an
example of the process of the medical observation device 100 in a case where the medical observation device 100 is
operated using the operation device 300 illustrated in FIG. 4.
[0223] FIG. 8 is an explanatory diagram for describing the first example of the process related to the processing method
according to this embodiment. For example, the process of Step S100 illustrated in FIG. 8 corresponds to the detection
process related to the processing method according to this embodiment. In addition, for example, the process of Step
S102 illustrated in FIG. 8 corresponds to the determination process related to the processing method according to this
embodiment. The processes of Steps S104 to S108 illustrated in FIG. 8 correspond to the execution process related to
the processing method according to this embodiment.
[0224] The medical observation device 100 determines whether an operation on the mouth switch is detected (S100).
When the operation signal transmitted from the operation device 300 is acquired, the medical observation device 100
determines that an operation on the mouth switch is detected.
[0225] In a case where it is determined in Step S100 that an operation on the mouth switch is not detected, the medical
observation device 100 does not progress the process until an operation on the mouth switch is detected.
[0226] In addition, in a case where it is determined in Step S100 that an operation on the mouth switch is detected,
the medical observation device 100 determines a process corresponding to the detected operation (S102).
[0227] As described above, in a case where the medical observation device 100 controls a single function based on
the operation signal acquired from the operation device 300, the medical observation device 100 determines, for example,
a process associated in advance to the acquisition of the operation signal as a process corresponding to the pressing
operation. As an example, in a case where it is determined that there is an operation on the mouth switch, the medical
observation device 100 determines "a process of switching a display that only the medical captured image is displayed
in the display screen of the display device 200 to a PIP display that the medical captured image and other images are
displayed together" (an example of the process of changing the display mode of the screen).



EP 3 632 365 A1

21

5

10

15

20

25

30

35

40

45

50

55

[0228] In addition, as described above, in a case where the medical observation device 100 controls a plurality of
functions based on the operation signal acquired from the operation device 300, the medical observation device 100
determines, for example, the type of the processing operation based on the operation signal. Then, the medical obser-
vation device 100 determines a process associated to the determined type of the pressing operation as a process
corresponding to the pressing operation. As an example, in a case where the pressing operation is detected once within
a predetermined period for determining the type of the operation, the medical observation device 100 determines the
process related to zoom-in (an example of the process of changing the zoom magnification) as the process corresponding
to the pressing operation. In addition, in a case where the pressing operation is detected twice within a predetermined
period for determining the type of the operation, the medical observation device 100 determines the process related to
zoom-out (another example of the process of changing the zoom magnification) as the process corresponding to the
pressing operation.
[0229] The medical observation device 100 starts the process corresponding to the pressing operation determined in
Step S102 (S104).
[0230] When the process of Step S104 is performed, the medical observation device 100 determines whether the
operation on the mouth switch is detected similarly to Step S100 (S106).
[0231] In a case where it is determined in Step S106 that the operation on the mouth switch is not detected, the medical
observation device 100 does not progress the process until an operation on the mouth switch is detected. In a case
where it is determined in Step S106 that an operation on the mouth switch is not detected, the process corresponding
to the pressing operation determined in Step S102 is kept performing.
[0232] In addition, in a case where it is determined in Step S106 that an operation on the mouth switch is detected,
the medical observation device 100 stops the process corresponding to the detected operation started in Step S104
(S108).
[0233] For example, the medical observation device 100 performs the process illustrated in FIG. 8 to perform the
process corresponding to the pressing operation which is performed on the operation device 300 illustrated in FIG. 4.
For example, with the process illustrated in FIG. 8, the operator who uses the mouth switch of the operation device 300
can move the imaging device without releasing both hands from the operating field, and can change the imaging operation
of the imaging device without releasing both hands from the operating field.
[0234] Further, it is a matter of course that the process of the medical observation device 100 in a case where the
medical observation device 100 is operated using the operation device 300 illustrated in FIG. 4 is not limited to the
example illustrated in FIG. 8.

[2-2-2] Second Example of Process related to Processing Method

[0235] As the second example of the process related to the processing method, the description will be given about
an example of the process of the medical observation device 100 in a case where the medical observation device 100
is operated using the operation device 300 illustrated in FIG. 5.
[0236] FIG. 9 is an explanatory diagram for describing the second example of the process related to the processing
method according to this embodiment. For example, the process of Step S200 illustrated in FIG. 9 corresponds to the
detection process related to the processing method according to this embodiment. In addition, for example, the process
of Step S202 illustrated in FIG. 9 corresponds to the determination process related to the processing method according
to this embodiment. The processes of Steps S204 to S212 illustrated in FIG. 9 correspond to the execution process
related to the processing method according to this embodiment.
[0237] The medical observation device 100 determines whether the operation on the mouth switch is detected similarly
to Step S100 of FIG. 8 (S200).
[0238] In a case where it is determined in Step S200 that the operation on the mouth switch is not detected, the medical
observation device 100 does not progress the process until an operation on the mouth switch is detected.
[0239] In addition, in a case where it is determined in Step S200 that an operation on the mouth switch is detected,
the medical observation device 100 determines a process corresponding to the detected operation similarly to Step
S102 of FIG. 8 (S202). In the following, the description will be given about a case where the voice recognition process
(an example of the identification process) is determined in Step S202 as a process corresponding to the detected
operation.
[0240] The medical observation device 100 starts the voice recognition process which is determined in Step S202
(S204).
[0241] The medical observation device 100 determines whether the voice command is recognized from the voice
signal output from the voice input device 304 of the operation device 300 (S206). For example, in a case where the
medical observation device 100 is assigned with a name, the voice command recognizable to the medical observation
device 100 may be "the name of the medical observation device 100 and the command". In a case where the voice
command recognizable to the medical observation device 100 is "the name of the medical observation device 100 and
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the command", it is possible to improve convenience for the operator of the operation device 300 compared to a case
where the voice command is simply the "command".
[0242] In a case where it is determined in Step S206 that the voice command is not recognized, the medical observation
device 100 performs the process of Step S210 described below.
[0243] In a case where it is determined in Step S206 that the voice command is recognized, the medical observation
device 100 performs a process corresponding to the recognized voice command (S208). Examples of the process
corresponding to the voice command include "a process related to the imaging operation of the imaging device 106 such
as zoom-in, zoom-out, focus-in, and focus-out", "a process related to the operation of the arm 104 to move the imaging
device 106 right and left, up and down", and "a process of switching a display that only the medical captured image is
displayed in the display screen of the display device 200 to a PIP display that the medical captured image and other
images are displayed together".
[0244] In a case where the process of Step S208 is performed, or it is determined in Step S206 that the voice command
is not recognized, the medical observation device 100 determines whether an operation on the mouth switch is detected
similarly to Step S100 of FIG. 8 (S210).
[0245] In a case where it is determined in Step S210 that an operation on the mouth switch is not detected, the medical
observation device 100 repeatedly performs the processes from Step S206.
[0246] In addition, in a case where it is determined in Step S210 that an operation on the mouth switch is detected,
the medical observation device 100 stops the voice recognition process started in Step S204 (S212).
[0247] For example, the medical observation device 100 performs the process illustrated in FIG. 9 to perform the
process corresponding to the pressing operation which is performed on the operation device 300 illustrated in FIG. 5.
For example, a voice UI is started and stopped by being triggered at the pressing operation on the mouth switch with
the process illustrated in FIG. 9. Therefore, the operator can operate various functions of the medical observation device
100 by voice by turning on/off the voice UI without releasing both hands from the operating field.
[0248] Further, the process of the medical observation device 100 in a case where the medical observation device
100 is operated using the operation device 300 illustrated in FIG. 5 is not limited to the example illustrated in FIG. 9. For
example, the description in FIG. 9 has been given about an example that the voice recognition process is determined
in Step S202, and the voice recognition process is performed. The processes other than the voice recognition process
may be performed. In a case where the processes other than the voice recognition process is performed as a process
corresponding to the detected operation, the medical observation device 100 performs the processes similar to those
after Step S104 of FIG. 8 as the processes after Step S204 of FIG. 9 for example.

[2-2-3] Third Example of Process related to Processing Method

[0249] As the third example of the process related to the processing method, the description will be given about an
example of the process of the medical observation device 100 in the medical observation system equipped with the
sensor 400 illustrated in FIG. 3.
[0250] In the following, it will be exemplified a case where the sensor 400 is "a sensor unit which includes a stereo
camera and a processor, and detects at least the line of vision from the captured image which is captured by the stereo
camera" (that is, the sensor 400 has the function as a line-of-vision detecting sensor). In the medical observation system
equipped with the sensor 400, the medical observation device 100 is operated using the operation device 300 illustrated
in FIG. 4 or the operation device 300 illustrated in FIG. 5.
[0251] FIG. 10 is an explanatory diagram for describing the third example of the process related to the processing
method according to this embodiment. For example, the process of Step S300 illustrated in FIG. 10 corresponds to the
detection process related to the processing method according to this embodiment. In addition, for example, the process
of Step S302 illustrated in FIG. 10 corresponds to the determination process related to the processing method according
to this embodiment. The processes of Steps S304 to S312 illustrated in FIG. 10 correspond to the execution process
related to the processing method according to this embodiment.
[0252] The medical observation device 100 determines whether the operation on the mouth switch is detected similarly
to Step S100 of FIG. 8 (S300).
[0253] In a case where it is determined in Step S300 that the operation on the mouth switch is not detected, the medical
observation device 100 does not progress the process until an operation on the mouth switch is detected.
[0254] In addition, in a case where it is determined in Step S300 that an operation on the mouth switch is detected,
the medical observation device 100 determines a process corresponding to the detected operation similarly to Step
S102 of FIG. 8 (S302). In the following, the description will be given about a case where the line-of-vision recognition
process (an example of the identification process) is determined in Step S302 as a process corresponding to the detected
operation.
[0255] The medical observation device 100 starts the line-of-vision recognition process which is determined in Step
S302 (S304).
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[0256] The medical observation device 100 determines whether the line of vision is recognized based on the detection
result output from the sensor 400 which serves as the line-of-vision detecting sensor (S306).
[0257] In a case where it is determined in Step S306 that the line of vision is not recognized, the medical observation
device 100 performs the process of Step S310 described below.
[0258] In a case where it is determined in Step S306 that the line of vision is recognized, the medical observation
device 100 performs a process corresponding to the recognized line of vision (S308). As a process corresponding to
the recognized line of vision, for example, there is a process of using the recognized line of vision such as "a process
in which, when the line of vision moves on the display screen of the display device 200 displayed by the medical captured
image, the arm 104 is controlled to display the portion of the medical captured image corresponding to the position of
the line of vision at the center position of the display screen so as to move the imaging device 106".
[0259] In a case where the process of Step S308 is performed, or it is determined in Step S206 that the line of vision
is not recognized, the medical observation device 100 determines whether an operation on the mouth switch is detected
similarly to Step S100 of FIG. 8 (S310).
[0260] In a case where it is determined in Step S310 that an operation on the mouth switch is not detected, the medical
observation device 100 repeatedly performs the processes from Step S306.
[0261] In addition, in a case where it is determined in Step S310 that an operation on the mouth switch is detected,
the medical observation device 100 stops the line-of-vision recognition process started in Step S304 (S312).
[0262] For example, the medical observation device 100 performs the process illustrated in FIG. 10 to perform the
process corresponding to the pressing operation which is performed on the operation device 300 in the medical obser-
vation system equipped with the sensor 400. For example, a line-of-vision UI is started and stopped by being triggered
at the pressing operation on the mouth switch with the process illustrated in FIG. 10. Therefore, the operator who uses
the operation device 300 can move the imaging device 106 only by the line of vision without using both hands.
[0263] Further, the process of the medical observation device 100 in the medical observation system equipped with
the sensor 400 is not limited to the example illustrated in FIG. 10. For example, the description in FIG. 10 has been
given about an example that the line-of-vision recognition process is determined in Step S302, and the line-of-vision
recognition process is performed. The processes other than the line-of-vision recognition process may be performed.
In a case where the processes other than the line-of-vision recognition process is performed as a process corresponding
to the detected operation, the medical observation device 100 performs the processes similar to those after Step S104
of FIG. 8 as the processes after Step S304 of FIG. 10 for example. In addition, in a case where the processes other
than the line-of-vision recognition process is performed as a process corresponding to the detected operation, the medical
observation device 100 may perform the processes similar to those after Step S204 of FIG. 9 as the processes after
Step S304 of FIG. 10 for example. In addition, in the medical observation system equipped with the sensor 400, the
medical observation device 100 can also perform the process related to the fourth example described below.

[2-2-4] Fourth Example of Process related to Processing Method

[0264] As the fourth example of the process related to the processing method, the description will be given about
another example of the process of the medical observation device 100 in the medical observation system equipped with
the sensor 400 illustrated in FIG. 3.
[0265] In the following, it will be exemplified a case where the sensor 400 is "a sensor unit which includes a stereo
camera and a processor, and detects at least the motion from the captured image which is captured by the stereo
camera" (that is, the sensor 400 has the function as a motion detecting sensor). In the medical observation system
equipped with the sensor 400, the medical observation device 100 is operated using the operation device 300 illustrated
in FIG. 4 or the operation device 300 illustrated in FIG. 5.
[0266] FIG. 11 is an explanatory diagram for describing the fourth example of the process related to the processing
method according to this embodiment. For example, the process of Step S400 illustrated in FIG. 11 corresponds to the
detection process related to the processing method according to this embodiment. In addition, for example, the process
of Step S402 illustrated in FIG. 11 corresponds to the determination process related to the processing method according
to this embodiment. The processes of Steps S404 to S412 illustrated in FIG. 11 correspond to the execution process
related to the processing method according to this embodiment.
[0267] The medical observation device 100 determines whether the operation on the mouth switch is detected similarly
to Step S100 of FIG. 8 (S400).
[0268] In a case where it is determined in Step S400 that the operation on the mouth switch is not detected, the medical
observation device 100 does not progress the process until an operation on the mouth switch is detected.
[0269] In addition, in a case where it is determined in Step S400 that an operation on the mouth switch is detected,
the medical observation device 100 determines a process corresponding to the detected operation similarly to Step
S102 of FIG. 8 (S402). In the following, the description will be given about a case where the motion recognition process
(an example of the identification process) is determined in Step S402 as a process corresponding to the detected
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operation.
[0270] The medical observation device 100 starts the motion recognition process which is determined in Step S402
(S404).
[0271] The medical observation device 100 determines whether the motion is recognized based on the detection result
output from the sensor 400 which serves as the motion detecting sensor (S406).
[0272] In a case where it is determined in Step S406 that the motion is not recognized, the medical observation device
100 performs the process of Step S410 described below.
[0273] In a case where it is determined in Step S406 that the motion is recognized, the medical observation device
100 performs a process corresponding to the recognized motion (S408). Examples of processes corresponding to the
recognized motion include "a process of zooming in the imaging device 106 when a face is recognized to come close
to the display screen of the display device 200", and "a process of zooming out the imaging device 106 when a face is
recognized to go away from the display screen of the display device 200". In addition, the process corresponding to the
recognized motion may be a process of associating a recognized gesture.
[0274] In a case where the process of Step S408 is performed, or it is determined in Step S406 that the motion is not
recognized, the medical observation device 100 determines whether an operation on the mouth switch is detected
similarly to Step S100 of FIG. 8 (S410).
[0275] In a case where it is determined in Step S410 that an operation on the mouth switch is not detected, the medical
observation device 100 repeatedly performs the processes from Step S406.
[0276] In addition, in a case where it is determined in Step S410 that an operation on the mouth switch is detected,
the medical observation device 100 stops the motion recognition process started in Step S404 (S412).
[0277] For example, the medical observation device 100 performs the process illustrated in FIG. 11 to perform the
process corresponding to the pressing operation which is performed on the operation device 300 in the medical obser-
vation system equipped with the sensor 400. For example, a motion UI is started and stopped by being triggered at the
pressing operation on the mouth switch with the process illustrated in FIG. 11. Therefore, the operator who uses the
operation device 300 can control an imaging function of the imaging device 106 such as the zoom function of the imaging
device 106 only by a motion of the face without using both hands.
[0278] Further, the process of the medical observation device 100 in the medical observation system equipped with
the sensor 400 is not limited to the example illustrated in FIG. 11. For example, the description in FIG. 11 has been
given about an example that the motion recognition process is determined in Step S402, and the motion recognition
process is performed. The processes other than the motion recognition process may be performed. In a case where the
processes other than the motion recognition process is performed as a process corresponding to the detected operation,
the medical observation device 100 performs the processes similar to those after Step S104 of FIG. 8 as the processes
after Step S404 of FIG. 11 for example. In addition, in a case where the processes other than the motion recognition
process is performed as a process corresponding to the detected operation, the medical observation device 100 may
perform the processes similar to those after Step S204 of FIG. 9 as the processes after Step S404 of FIG. 11 for example.

[3] Example of Effect obtained by using Medical Information Processing System according to This Embodiment

[0279] With the use of the medical information processing system according to this embodiment, the following effects
are achieved for example. Further, it is a matter of course that the effects achieved by using the medical information
processing system according to this embodiment are not limited to the following example.

• In a surgical operation using the electronic medical observation device, the operator who uses the mouth switch of
the operation device 300 can move the imaging device without releasing both hands from the operating field, and
can change the imaging operation of the imaging device without releasing both hands from the operating field.

• The voice UI is started and stopped by being triggered at the pressing operation on the mouth switch. Therefore,
the operator can operate various functions of the medical observation device 100 by voice by turning on/off the
voice UI without releasing both hands from the operating field.

• The line-of-vision UI is started and stopped by being triggered at the pressing operation on the mouth switch.
Therefore, the operator can move the imaging device 106 only by the line of vision without using both hands.

• The motion UI is started and stopped by being triggered at the pressing operation on the mouth switch. Therefore,
the operator can control an imaging function of the imaging device 106 such as the zoom function of the imaging
device 106 only by a motion of the face without using both hands.

(Program according to This Embodiment)

[0280] A program (for example, a program capable of performing the process related to the processing method ac-
cording to this embodiment such as "the detection process and the execution process" according to this embodiment,
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and "the detection process, the determination process, and the execution process") which causes a computer system
to serve as the medical observation device according to this embodiment (or a control device), when executed by a
processor in the computer system, can operate the medical observation device by an external operation device equipped
with a switch which is pressed by a mouth. Herein, a single computer or a plurality of computers may be used as the
computer system according to this embodiment. As the computer system according to this embodiment, a series of
processes of the processing method according to this embodiment is performed.
[0281] In addition, the program causing the computer system to serve as the medical observation device according
to this embodiment (or the control device according to this embodiment) is performed by the processor in the computer
system, so that the effects obtained by the display realized by the process related to the processing method according
to this embodiment can be achieved.
[0282] Hitherto, the preferred embodiments of the present disclosure have been described in detail with reference to
the accompanying drawings. However, the technical scope of the present disclosure is not limited to the examples. It is
a matter of course that a person having ordinary skills in the technical field of the present disclosure can conceive various
changes and modifications within a scope of the technical ideas disclosed in claims, which are considered to belong to
the technical scope of the present disclosure.
[0283] For example, in the above description, the program (computer program) to cause the computer system to serve
as the medical observation device according to this embodiment is provided. However, this embodiment can also provide
a storage medium to store the program.
[0284] The above configuration is given as an example of this embodiment, and of course belongs to the technical
scope of the present disclosure.
[0285] In addition, the effects described in the specification are given as merely explanatory or exemplary, but not
limited. In other words, the technique according to the present disclosure can achieve the above effects, or can other
effects that are clear to a person skilled in the art from the description of the specification instead of the above effects.
[0286] Further, the following configurations also belong to the technical scope of the present disclosure.

(1) A medical observation device, including:

a detection unit configured to detect a pressing operation based on an operation signal according to the pressing
operation which is output from an external operation device equipped with a switch pressed by a mouth; and a
processing unit which performs a process corresponding to the detected pressing operation,
wherein the process corresponding to the pressing operation includes some or all of a process related to an
imaging operation of an imaging device, a process related to a display of a medical captured image which is
captured in the imaging device, and an identification process of identifying a user’s input indicating the process
related to the imaging operation or the process related to the display of the medical captured image.

(2) The medical observation device according to (1),
wherein the processing unit is configured to
transition to a mode for performing the identification process based on the detection of the pressing operation, and
perform a process corresponding to a user’s input which is identified by the identification process.
(3) The medical observation device according to (2),
wherein the processing unit is configured to
perform a voice recognition process, as the identification process, on a voice signal which is output from the voice
input device, and
perform a process corresponding to the recognized voice input.
(4) The medical observation device according to (3), wherein the voice input device is a voice input device which is
provided in the external operation device.
(5) The medical observation device according to any one of (2) to (4),
wherein the processing unit is configured to
perform a line-of-vision recognition process, as the identification process, in which a line of vision of a recognition
target is recognized, and
perform a process corresponding to the recognized line-of-vision input.
(6) The medical observation device according to any one of (2) to (4),
wherein the processing unit is configured to
perform a motion recognition process, as the identification process, in which a motion of a recognition target is
recognized, and
perform a process corresponding to the recognized motion input.
(7) The medical observation device according to (6), wherein the motion recognition process is a movement recog-
nition process in which a movement of the recognition target is recognized.
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(8) The medical observation device according to (6) or (7), wherein the motion recognition process is a gesture
recognition process in which a gesture of the recognition target is recognized.
(9) The medical observation device according to any one of (5) to (8), wherein the processing unit sets an operator
who uses the external operation device as the recognition target.
(10) The medical observation device according to any one of (1) to (9), wherein the processing unit performs a
process associated to the pressing operation as the process corresponding to the pressing operation.
(11) The medical observation device according to any one of (1) to (9), further including:

a determination unit which determines the process corresponding to the detected pressing operation based on
the operation signal,
wherein the processing unit performs the determined process corresponding to the pressing operation.

(12) The medical observation device according to (11),
wherein the determination unit is configured to
determine a type of the pressing operation based on the operation signal, and
determine a process associated to the determined type of the pressing operation as the process corresponding to
the pressing operation.
(13) The medical observation device according to any one of (1) to (12), wherein the process related to the imaging
operation of the imaging device includes one or two or more processes of changing a zoom magnification, adjusting
a focus position, changing an imaging position, changing a focal depth, and changing an observation mode.
(14) The medical observation device according to any one of (1) to (13), wherein the process related to a display
of the medical captured image includes one or both of changing a display mode of a screen and changing a color mode.
(15) The medical observation device according to any one of (1) to (14), wherein the processing unit stops the
process being performed corresponding to the pressing operation based on the operation signal output from the
external operation device.
(16) The medical observation device according to any one of (1) to (15), including:

an arm which is configured by a plurality of links connected to each other by joint portions; and
the imaging device which is supported by the arm.

(17) A processing method which is performed by a medical observation device including:

detecting a pressing operation based on an operation signal according to the pressing operation which is output
from an external operation device equipped with a switch pressed by a mouth; and
performing a process corresponding to the detected pressing operation,
wherein the process corresponding to the pressing operation includes some or all of a process related to an
imaging operation of an imaging device, a process related to a display of a medical captured image which is
captured in the imaging device, and an identification process of identifying a user’s input indicating the process
related to the imaging operation or the process related to the display of the medical captured image.

(18) A medical observation system, including:

an operation device which includes a switch which is pressed by a mouth; and
a medical observation device,
wherein the medical observation device includes
an imaging device,
a detection unit which detects the pressing operation based on an operation signal according to the pressing
operation output from the operation device, and
a processing unit which performs a process corresponding to the detected pressing operation, and
wherein the process corresponding to the pressing operation includes some or all of a process related to an
imaging operation of an imaging device, a process related to a display of a medical captured image which is
captured in the imaging device, and an identification process of identifying a user’s input indicating the process
related to the imaging operation or the process related to the display of the medical captured image.

Reference Signs List

[0287]
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100 MEDICAL OBSERVATION DEVICE
102 BASE
104 ARM
106 IMAGING DEVICE
110a, 110b, 110c, 110d, 110e, 110f JOINT PORTION
112a, 112b, 112c, 112d, 112e, 112f LINK
120 IMAGING MEMBER
122 CYLINDRICAL MEMBER
124 ZOOM SWITCH
126 FOCUS SWITCH
128 OPERATION MODE CHANGE SWITCH
152 ARM UNIT
154 IMAGING UNIT
156 COMMUNICATION UNIT
158 CONTROL UNIT
160 IMAGING CONTROLLER
162 ARM CONTROLLER
164 DISPLAY CONTROLLER
166 DETECTION UNIT
168 DETERMINATION UNIT
170 PROCESSING UNIT
200 DISPLAY DEVICE
300 OPERATION DEVICE
400 SENSOR
1000 MEDICAL OBSERVATION SYSTEM
OP OPERATOR
PA PATIENT
FS FOOT SWITCH

Claims

1. A medical observation device, comprising:

a detection unit configured to detect a pressing operation based on an operation signal according to the pressing
operation output from an external operation device equipped with a switch pressed by a mouth; and
a processing unit configured to perform a process corresponding to the detected pressing operation,
wherein the process corresponding to the pressing operation includes some or all of a process related to an
imaging operation of an imaging device, a process related to a display of a medical captured image which is
captured in the imaging device, and an identification process of identifying a user’s input indicating the process
related to the imaging operation or the process related to the display of the medical captured image.

2. The medical observation device according to claim 1, wherein the processing unit is configured to
transition to a mode for performing the identification process based on the detection of the pressing operation, and
perform a process corresponding to a user’s input identified by the identification process.

3. The medical observation device according to claim 2, wherein the processing unit is configured to
perform a voice recognition process, as the identification process, on a voice signal output from the voice input
device, and
perform a process corresponding to the recognized voice input.

4. The medical observation device according to claim 3, wherein the voice input device is a voice input device provided
in the external operation device.

5. The medical observation device according to claim 2, wherein the processing unit is configured to
perform a line-of-vision recognition process, as the identification process, in which a line of vision of a recognition
target is recognized, and
perform a process corresponding to the recognized line-of-vision input.
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6. The medical observation device according to claim 2, wherein the processing unit is configured to
perform a motion recognition process, as the identification process, in which a motion of a recognition target is
recognized, and
perform a process corresponding to the recognized motion input.

7. The medical observation device according to claim 6, wherein the motion recognition process is a movement rec-
ognition process in which a movement of the recognition target is recognized.

8. The medical observation device according to claim 6, wherein the motion recognition process is a gesture recognition
process in which a gesture of the recognition target is recognized.

9. The medical observation device according to claim 5, wherein the processing unit is configured to set an operator
who uses the external operation device as the recognition target.

10. The medical observation device according to claim 1, wherein the processing unit is configured to perform a process
associated to the pressing operation as the process corresponding to the pressing operation.

11. The medical observation device according to claim 1, further comprising:

a determination unit configured to determine the process corresponding to the detected pressing operation
based on the operation signal,
wherein the processing unit is configured to perform the determined process corresponding to the pressing
operation.

12. The medical observation device according to claim 11, wherein the determination unit is configured to
determine a type of the pressing operation based on the operation signal, and
determine a process associated to the determined type of the pressing operation as the process corresponding to
the pressing operation.

13. The medical observation device according to claim 1, wherein the process related to the imaging operation of the
imaging device includes one or two or more processes of changing a zoom magnification, adjusting a focus position,
changing an imaging position, changing a focal depth, and changing an observation mode.

14. The medical observation device according to claim 1, wherein the process related to a display of the medical captured
image includes one or both of changing a display mode of a screen and changing a color mode.

15. The medical observation device according to claim 1, wherein the processing unit is configured to stop the process
being performed corresponding to the pressing operation based on the operation signal output from the external
operation device.

16. The medical observation device according to claim 1, comprising:

an arm configured by a plurality of links connected to each other by joint portions; and
the imaging device supported by the arm.

17. A processing method performed by a medical observation device, the method comprising the steps of:

detecting a pressing operation based on an operation signal according to the pressing operation output from
an external operation device equipped with a switch pressed by a mouth; and
performing a process corresponding to the detected pressing operation,
wherein the process corresponding to the pressing operation includes some or all of a process related to an
imaging operation of an imaging device, a process related to a display of a medical captured image which is
captured in the imaging device, and an identification process of identifying a user’s input indicating the process
related to the imaging operation or the process related to the display of the medical captured image.

18. A medical observation system, comprising:

an operation device including a switch pressed by a mouth; and
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a medical observation device,
wherein the medical observation device includes

an imaging device,
a detection unit configured to detect the pressing operation based on an operation signal according to the
pressing operation output from the operation device, and
a processing unit configured to perform a process corresponding to the detected pressing operation, and

wherein the process corresponding to the pressing operation includes some or all of a process related to an
imaging operation of an imaging device, a process related to a display of a medical captured image which is
captured in the imaging device, and an identification process of identifying a user’s input indicating the process
related to the imaging operation or the process related to the display of the medical captured image.
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