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auxiliary diagnosis module may diagnose suspected diseases
in the body and may display, to the outside, a disease
diagnosis list for the suspected diseases in the body.
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FIG.3
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FIG. 4
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1
ENDOSCOPE SYSTEM FOR DIAGNOSIS
SUPPORT AND METHOD FOR
CONTROLLING SAME

TECHNICAL FIELD

Embodiments relate to a diagnosis assisting endoscope
system and a controlling method of the diagnosis assisting
endoscope system, and more particularly, to a diagnosis
assisting endoscope system and a controlling method of the
diagnosis assisting endoscope system that may accurately
diagnose suspected diseases of an inspection target by taking
an image of a body and by measuring a temperature, a
humidity, a volume, and an airflow of the body in the case
of performing endoscopy, and may effectively assist an
endoscopic diagnosis by providing the suspected diseases of
the inspection target in real time.

RELATED ART

In general, endoscopy refers to looking inside the body,
for example, to examining the interior of a hollow organ or
cavity of the body, for medical reasons using an endoscope.
The endoscopy may examine the inside of the body without
performing a medical procedure such as laparotomy or a
surgical operation and thus, is widely used to diagnose
diseases in the medical field.

An endoscope device refers to a medical examining
device that is inserted into the body and performs endos-
copy. The endoscope device may include, for example, a
bronchoscope, an esophagoscope, a gastroscope, a laparo-
scope, and a rectoscope. Also, the endoscope device may be
classified into one for verifying the inspection target with
naked eyes, one for viewing an image transferred by glass
fiber, and one for taking a photo of the inspection target,
based on a method of verifying the inspection target.

The endoscope device according to the related art is
generally configured to provide only an image of the inspec-
tion target in the body. Accordingly, to enhance the diag-
nostic performance, technology for accurately acquiring a
high resolution image is applied to the endoscope device
according to the related art. For example, an endoscope
device for improving a lesion discrimination capacity using
light of a visible band and a near infrared band is disclosed
in Korean Patent Publication No. 10-2012-0114895 titled
“endoscope apparatus and image acquisition method of the
endoscope, published on Oct. 17, 2012.

Meanwhile, technology for assisting a diagnosis of dis-
ease in the case of performing endoscopy has also been
partially developed. For example, a method of diagnosing a
disease by analyzing an ultrasonic endoscopic image of
submucosal tumor to standardize an image acquired through
endoscopic ultrasonography and to use the standardized
image for materials for an objective disease diagnosis is
disclosed in Korean Patent Registration No. 10-1118211
titled “diagnosis of submucosal tumor using endoscopic
ultrasonic image analysis”, registered on Feb. 13, 2012.

However, there were some constraints in diagnosing a
disease only with an image of an affected area, for example,
lesion. That is, it is difficult to accurately diagnose various
types of diseases only with image verification about the
affected area of the body. Due to such diagnostic ambiguity,
a clinic time may increase. Further, in the case of performing
endoscopy, a disease associated with the inspection target
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may be diagnosed fully depending on the judgment of a
doctor. Accordingly, an error and a misdiagnosis are highly
likely to occur.

SUBJECTS

Embodiments provide a diagnosis assisting endoscope
system and a controlling method of the diagnosis assisting
endoscope system that may measure an image, a tempera-
ture, a humidity, a volume, and an airflow of an inspection
target in the body and may utilize the measured data for
diagnosing a disease of the inspection target, when perform-
ing endoscopy.

Embodiments also provide a diagnosis assisting endo-
scope system and a controlling method of the diagnosis
assisting endoscope system that may diagnose suspected
diseases of an inspection target based on an image, a
temperature, a humidity, a volume, and an airflow of the
inspection target and may provide the diagnosed suspected
diseases to an outside in real time, when performing endos-

copy.
SOLUTIONS

According to an embodiment, there is provided a diag-
nosis assisting endoscope system including an endoscope
module configured to insert into a body, and to sense an
image, a temperature, a humidity, a volume, and an airflow
of the body; an endoscope adaptor module connected to the
endoscope module to receive sensing values of the endo-
scope module and to measure body sensing data; a central
processing module connected in a signal transferable form to
the endoscope adaptor module to store the body sensing data
of the endoscope adaptor module as a setting type; and an
auxiliary diagnosis module provided to at least one of the
endoscope adaptor module and the central processing mod-
ule, and configured to diagnose suspected diseases of the
body in real time based on the body sensing data.

Since the diagnosis assisting endoscope system is used to
diagnose the suspected diseases of the body by measuring
the temperature, the humidity, the volume, and the airflow in
addition to the image of the body, the diagnostic accuracy of
endoscopy may be further enhanced.

According to an aspect, the diagnosis assisting endoscope
system may further include a wireless communication mod-
ule provided to the endoscope adaptor module and the
central processing module to transfer a signal in a wireless
manner between the endoscope adaptor module and the
central processing module.

According to an aspect, the auxiliary diagnosis module
may be configured to generate a disease diagnosis list about
the suspected diseases of the body in real time, and the
endoscope adaptor module may be configured to receive the
disease diagnosis list and to output the received disease
diagnosis list to an outside in real time. Accordingly, the
diagnosis assisting endoscope system may utilize the disease
diagnosis list for diagnosing the disease in real time while
performing endoscopy in the body and accordingly, an
endoscopic diagnosis may be quickly and conveniently
performed.

According to an aspect, the endoscope module may
include an endoscope body provided in a shape of which one
end is inserted into the body, and configured to take an image
of an inspection target of the body; a temperature sensor
provided at a first portion of one end of the endoscope body
to measure a temperature of the inspection target; a humidity
sensor provided at a second portion of one end of the
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endoscope body to measure a humidity of the inspection
target; an airflow sensor provided at a third portion of one
end of the endoscope body to measure an airflow of the
inspection target; and a volume sensor provided at a fourth
portion of one end of the endoscope body to measure a
volume of the inspection target. The endoscope adaptor
module may include an image processing unit connected at
another end of the endoscope body, and configured to
generate image data in the body sensing data based on image
information acquired by the endoscope body: a sensor
processing unit connected in a signal transferable form to the
temperature sensor, the humidity sensor, the airflow sensor,
and the volume sensor. and configured to measure tempera-
ture data, humidity data, airflow data, and volume data in the
body sensing data based on sensing values of the tempera-
ture sensor, the humidity sensor, the airflow sensor, and the
volume sensor; and a display unit connected to the auxiliary
diagnosis module, and configured to display the disease
diagnosis list about the suspected diseases of the body
generated by the auxiliary diagnosis module in real time.

Alternatively, the endoscope module may include an
endoscope body provided in a shape of which one end is
inserted into the body, and configured to take an image of an
inspection target of the body; a temperature sensor provided
at a first portion of one end of the endoscope body to
measure a temperature of the inspection target; a humidity
sensor provided at a second portion of one end of the
endoscope body to measure a humidity of the inspection
target; and an airflow sensor provided at a third portion of
one end of the endoscope body to measure an airflow of the
inspection target. The endoscope adaptor module may
include an image processing unit connected at another end
of the endoscope body, and configured to generate image
data and volume data in the body sensing data based on
image information acquired by the endoscope body; a sensor
processing unit connected in a signal transferable form to the
temperature sensor, the humidity sensor, and the airflow
sensor, and configured to measure temperature data, humid-
ity data, and airflow data in the body sensing data based on
sensing values of the temperature sensor, the humidity
sensor, and the airflow sensor; and a display unit connected
to the auxiliary diagnosis module and configured to display
the disease diagnosis list about the suspected diseases of the
body generated by the auxiliary diagnosis module in real
time.

According to an aspect, the central processing module
may include a data conversion unit connected in a signal
transferable form to the endoscope adaptor module, and
configured to convert the body sensing data to the setting
type; and a data storage unit connected to the data conver-
sion unit, and configured to store the body sensing data
converted by the data conversion unit.

The auxiliary diagnosis module may include a learning
data storage unit configured to store disease learning data
including feature information of diseases as the setting type;
and a disease diagnosis unit connected in a signal transfer-
able form to the learning data storage unit and the data
storage unit, and configured to diagnose the suspected
diseases of the body by comparing the body sensing data and
the disease learning data.

Here, the auxiliary diagnosis module may be provided
only to the central processing module. In this instance, the
central processing module may be configured to transfer, to
the endoscope adaptor module, the disease diagnosis list
about the suspected diseases of the body generated by the
auxiliary diagnosis module, and the endoscope adaptor
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module may be configured to display the disease diagnosis
list to an outside in real time.

Alternatively, the auxiliary diagnosis module may be
provided only to the endoscope adaptor module. In this
instance, the central processing module may be configured
to provide the body sensing data of the data storage unit to
the auxiliary diagnosis module, and the endoscope adaptor
module may be configured to display the disease diagnosis
list about the suspected diseases of the body generated by the
auxiliary diagnosis module to an outside in real time.

Alternatively, the auxiliary diagnosis module may include
a first auxiliary diagnosis module provided to the central
processing module and a second auxiliary diagnosis module
provided to the endoscope adaptor module. In this instance,
a first disease diagnosis unit of the first auxiliary diagnosis
module may be configured to generate a first disease diag-
nosis list about the suspected diseases of the body based on
the body sensing data stored in the data storage unit and the
disease learning data stored in a first learning data storage
unit. A second disease diagnosis unit of the second auxiliary
diagnosis module may be configured to generate a second
disease diagnosis list about the suspected diseases of the
body based on the body sensing data stored in the data
storage unit and the disease learning data of a second
learning data storage unit that shares data of the first learning
data storage unit.

The endoscope adaptor module may be configured to
display the second disease diagnosis list to an outside in real
time. The central processing module may further include a
control unit configured to correct and supplement the second
disease diagnosis list displayed by the endoscope adaptor
module by comparing the first disease diagnosis list and the
second disease diagnosis list.

According to another embodiment, there is provided a
controlling method of a diagnosis assisting endoscope sys-
tem, the method including sensing an image, a temperature,
a humidity, a volume, and an airflow of a body in real time;
measuring body sensing data including image data, tempera-
ture data, humidity data, volume data, and airflow data based
on sensing values of the image, the temperature, the humid-
ity, the volume, and the airflow of the body; changing a type
of the body sensing data to be the same setting type as
disease learning data that includes feature information of
diseases; diagnosing suspected diseases of the body by
comparing the body sensing data and the disease learning
data; generating a disease diagnosis list about the suspected
diseases of the body; and outputting the disease diagnosis
list to an outside in real time.

According to an aspect, the controlling method of the
diagnosis assisting endoscope system may further include
constructing the disease learning data prior to comparing the
body sensing data and the disease learning data.

Here, the constructing of the disease learning data may
include collecting information about the diseases; extracting
feature information of the diseases by learning information
about the diseases; modeling a boundary value or a shape of
feature learning information of the diseases by analyzing the
feature learning information; converting the modeled feature
learning information to disease learning data of the setting
type; and storing the disease learning data.

The constructing of the disease learning data may further
include transmitting the stored disease learning data to the
diagnosis assisting endoscope system; and updating the
diagnosis assisting endoscope system with the disease learn-
ing data.

Also, the comparing of the body sensing data and the
disease learning data may include determining a position of
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a measurement value of the body sensing data based on a
boundary value of the disease learning data or determining
a similarity level between the body sensing data and a shape
of the disease learning data.

EFFECTS

A diagnosis assisting endoscope system and a controlling
method of the diagnosis assisting endoscope system accord-
ing to embodiments may measure an image, a temperature,
a humidity, a volume, and an airflow of an inspection target
in the body and may utilize the measured data for diagnosing
a disease of the inspection target. Accordingly, it is possible
to further enhance the diagnostic accuracy of endoscopy and
to prevent the occurrence of medical malpractice by an
inaccurate diagnosis.

Also, a diagnosis assisting endoscope system and a con-
trolling method of the diagnosis assisting endoscope system
according to embodiments may diagnose suspected diseases
of an inspection target based on body sensing data including
an image, a temperature, a humidity, a volume, and an
airflow of the inspection target, and may provide the diag-
nosed suspected diseases to an outside in real time and thus,
may perform endoscopy while verifying the disease diag-
nosis list in real time. Accordingly, it is possible to quickly
and accurately diagnose a disease of the body and to
decrease an amount of clinic time used for endoscopy.

Also, a diagnosis assisting endoscope system and a con-
trolling method of the diagnosis assisting endoscope system
according to embodiments may generate a disease diagnosis
list based on objective data such as body sensing data and
disease learning data. Accordingly, when performing endos-
copy, it is possible to secure the objectiveness of diagnosis
about an inspection target of the body and to decrease a
probability of malpractice that may occur due to negligence
and a mistake of a doctor.

Also, a diagnosis assisting endoscope system and a con-
trolling method of the diagnosis assisting endoscope system
according to embodiments may conveniently update disease
learning data even after constructing the disease learning
data that includes feature information about various types of
diseases, such as an image, a temperature, a humidity, a
volume, and an airflow. Accordingly, it is possible to quickly
cope with a new disease and to enhance the diagnostic
accuracy by increasing the accuracy of disease learning data.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates a diagnosis assisting endoscope system
according to an embodiment.

FIG. 2 illustrates a configuration of the diagnosis assisting
endoscope system of FIG. 1 FIG. 3 is a flowchart illustrating
a controlling method of a diagnosis assisting endoscope
system according to an embodiment.

FIG. 4 is a flowchart illustrating an operation of con-
structing disease learning data of FIG. 3.

FIG. 5 illustrates a configuration of a diagnosis assisting
endoscope system according to another embodiment.

FIG. 6 illustrates a configuration of a diagnosis assisting
endoscope system according to still another embodiment.

MODE FOR CARRYING OUT THE INVENTION

Hereinafter, example embodiments will be described with
reference to the accompanying drawings. However, the
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6

present disclosure is not limited thereto or restricted thereby.
Like reference numerals illustrated in the drawings refer to
like elements throughout.

FIG. 1 illustrates a diagnosis assisting endoscope system
100 according to an embodiment, and FIG. 2 illustrates a
configuration of the diagnosis assisting endoscope system
100 of FIG. 1.

Referring to FIGS. 1 and 2, the diagnosis assisting endo-
scope system 100 according to an embodiment includes an
endoscope module 110, an endoscope adaptor module 120,
a central processing module 130, a wireless communication
module 140, and an auxiliary diagnosis module 150.

The endoscope module 110 is a device that is inserted into
the body of a subject to have endoscopy and senses a state
of the body in real time. The endoscope module 110 may be
provided in a bar structure to be readily inserted into the
body and, if necessary, may be provided in a bendable
structure. Hereinafter, for clarity of description, the diagno-
sis assisting endoscope system 100 will be described based
on an endoscope system for otolaryngology as an example.
The endoscope system for otolaryngology may be inserted
into a throat, an ear, or a nose, and may verify an internal
state of the throat, the ear, or the nose.

The endoscope module 110 may be configured to simul-
taneously sense an image, a temperature, a humidity, a
volume, and an airflow of the body. In particular, in the case
of otolaryngology diseases, information about the tempera-
ture, the humidity, the volume, and the airflow of the body
may be utilized as very important criteria to diagnose
otolaryngology diseases. For example, the endoscope mod-
ule 110 may include an endoscope body 112, a temperature
sensor 114, a humidity sensor 116, a volume sensor 117, and
an airflow sensor 118.

Here, the endoscope body 112 is a device that takes an
image of an inspection target in the body in real time. The
endoscope body 112 may be provided in a bar shape of
which a cross-section has a relatively small radius, so that
one end of the endoscope body 112 may be readily inserted
in the throat, the ear, or the nose. Meanwhile, the endoscope
body 112 may be embedded with a light source and a camera
to be capable of directly taking an image of the body.
Alternatively, the endoscope body 112 may be configured to
transfer light of the light source and the image of the body
so that the light source and the camera provided at an outside
may take the image of the body.

Hereinafter, the present embodiment will be described
based on an example in which the light source (not shown)
and the camera (not shown) are provided to the endoscope
adaptor module 120 and are connected at another end of the
endoscope body 112. For example, a protruding portion 121
may be protruded from a portion of the endoscope adaptor
module 120 that is connected at the other end of the
endoscope body 112. The light source and the camera may
be provided to the protruding portion 121. The protruding
portion 121 may be protruded in a pipeline shape from the
endoscope adaptor module 120 in a direction orthogonal to
the endoscope body 112. The light source and the camera
may be provided in the protruding portion 121 in an embed-
ded structure, or may be mounted to the protruding portion
121 in a replaceable structure.

The temperature sensor 114 is a device that measures a
temperature of the inspection target of the body in real time,
and the humidity sensor 116 is a device that measures a
humidity of the inspection target of the body in real time.
Also, the volume sensor 117 is a device that measures a
volume of the inspection target of the body in real time, and
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the airflow sensor 118 is a device that measures an airflow
of the inspection target of the body.

Referring to FIG. 2, the temperature sensor 114, the
humidity sensor 116, the volume sensor 117, and the airflow
sensor 118 may be provided in a singular form on different
portions of one end of the endoscope body 112, respectively.
However, it is only an example and the number to be
installed and the arrangement structure for the temperature
sensor 114, the humidity sensor 116, the volume sensor 117,
and the airflow sensor 118 may be variously modified based
on a design condition and a situation of the diagnosis
assisting endoscope system 100. That is, a plurality of
temperature sensors 114, humidity sensors 116, volume
sensors 117, and airflow sensors 118 may be installed on one
end of the endoscope body 112. Further, the temperature
sensor 114, the humidity sensor 116, the volume sensor 117,
and the airflow sensor 118 may be spaced apart from each
other along the periphery of one end of the endoscope body
112, or may be mounted to be separate from each other in a
lengthwise direction at one end of the endoscope body 112.

For example, the temperature sensor 114 may be mounted
to each of an upper portion and a lower portion of one end
of the endoscope body 112. In this case, temperatures of an
upper portion and a lower portion of the inspection target
into which one end of the endoscope body 112 is to be
inserted may be simultaneously measured. Alternatively, the
temperature sensor 114 may be mounted to each of the upper
portion, the lower portion, a left portion, and a right portion
of one end of the endoscope body 112. In this case, tem-
peratures of the upper portion, the lower portion, the left
portion, and the right portion of the inspection target into
which one end of the endoscope body 112 is to be inserted
may be simultaneously measured. As described above, when
the plurality of temperature sensors 114 is disposed at
different positions, respectively, the temperature distribution
around the inspection target of the body may be further
accurately measured.

Similar to the temperature sensor 114, a plurality of
humidity sensors 116, volume sensors 117, or airflow sen-
sors 118 may be disposed at different positions, respectively.
Accordingly, the humidity, the volume, or the airflow may
be measured in every direction of the inspection target of the
body.

Each of the temperature sensor 114, the humidity sensor
116, the volume sensor 117, and the airflow sensor 118 may
be configured as a thin film flexible sensor to barely increase
the radius of the endoscope body 112. Accordingly, it is
possible to prevent an enlargement of the endoscope module
110 that may occur due to the installation of the temperature
sensor 114, the humidity sensor 116, the volume sensor 117,
and the airflow sensor 118.

Referring to FIG. 1 or FIG. 2, the endoscope adaptor
module 120 is a device that receives sensing values of the
endoscope module 110 and measures body sensing data. The
body sensing data may include image data, temperature data,
humidity data, volume data, and airflow data about the
inspection target of the body.

Here, the endoscope adaptor module 120 may be con-
nected in a signal transferable form to the endoscope module
110. That is, the endoscope adaptor module 120 may be
detachably coupled with the endoscope module 110. For
example, the endoscope adaptor module 120 may include an
image processing unit 122, a sensor processing unit 124, and
a display unit 126.

The image processing unit 122 is a device that generates
image data in body sensing data based on image information
acquired by the endoscope body 112. The image processing
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unit 122 may be directly connected at the other end of the
endoscope body 112. The image processing unit 122 may
include the light source and the camera. That is, light
generated from the light source of the image processing unit
122 may be transferred to an inside of the body through the
endoscope body 112. Real-time image information trans-
ferred through the endoscope body 112 may be transferred
to the camera of the image processing unit 122.

The sensor processing unit 124 is a device that measures
temperature data, humidity data, volume data, and airflow
data in body sensing data based on sensing values of the
temperature sensor 114, the humidity sensor 116, the volume
sensor 117, and the airflow sensor 118. The sensor process-
ing unit 124 may be connected in a signal transferable form
to the temperature sensor 114, the humidity sensor 116, the
volume sensor 117, and the airflow sensor 118. Hereinafter,
the present embodiment will be described based on an
example in which the sensor processing unit 124 is con-
nected to the temperature sensor 114, the humidity sensor
116, the volume sensor 117, and the airflow sensor 118
through cables. However. it is only an example and a variety
of signal transfer methods may be applied for the connec-
tions.

Alternatively, the image processing unit 122 may generate
image data and volume data in body sensing data based on
image data acquired by the endoscope body 112. For
example, the image processing unit 122 may generate image
data based on the image information and may extract
volume data of the inspection target by analyzing the image
data. In this case, the endoscope module 110 may include
only the temperature sensor 114, the humidity sensor 116,
and the airflow sensor 118. The sensor processing unit 124
may measure only temperature data, humidity data, and
airflow data in body sensing data.

Alternatively, the endoscope module 110 may include at
least one of the temperature sensor 114, the humidity sensor
116, the volume sensor 117, and the airflow sensor 118. In
this case, the sensor processing unit 124 may measure only
at least one of temperature data, humidity data, volume data,
and airflow data in body sensing data, and the auxiliary
diagnosis module 150 may diagnose suspected diseases of
the body using only the measured data.

Hereinafter, the present embodiment will be described
based on an example in which the endoscope module 110
includes the temperature sensor 114, the humidity sensor
116, the volume sensor 117, and the airflow sensor 118, and
the sensor processing unit 124 receives sensing values of the
temperature sensor 114, the humidity sensor 116, the volume
sensor 117, and the airflow sensor 118 and measures tem-
perature data, humidity data, volume data, and airflow data.

The display unit 126 is a device that indicates a disease
diagnosis list about the suspected diseases of the body
generated by the auxiliary diagnosis module 150. The dis-
play unit 126 may be connected to the auxiliary diagnosis
module 150 to be capable of receiving the disease diagnosis
list. For example, the display unit 126 may be provided as
a display device, for example, a light emitting diode (LED)
or a liquid crystal display (LCD), to visually display the
disease diagnosis list.

Referring to FIG. 1 or FIG. 2, the central processing
module 130 is a device that stores body sensing data of the
endoscope adaptor module 120 as a setting type. The central
processing module 130 may be connected in a signal trans-
ferrable form to the endoscope adaptor module 120. For
example, the central processing module 130 may include a
data conversion unit 132 and a data storage unit 134.
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The data conversion unit 132 is a device that converts the
body sensing data to the setting type. That is, in the case of
the body sensing data of the endoscope adaptor module 120,
a data structure may be changed to be the same type as
disease learning data by the data conversion unit 132. The
disease learning data will be described later. Accordingly, a
comparison between the body sensing data and the disease
learning data may be readily and quickly performed. In
addition, data may be very efliciently stored and managed.
The data conversion unit 132 may be connected in a signal
transferable form to the endoscope adaptor module 120 to
receive the body sensing data from the endoscope adaptor
module 120 in real time.

The data storage unit 134 is a device that stores body
sensing data converted by the data conversion unit 132. That
is, the body sensing data may be stored in the data storage
unit 134 in a state in which a type of the body sensing data
is changed to be the setting type by the data conversion unit
132. The body sensing data may be stored and managed in
the data storage unit 134 based on a file or a database
management system (DBMS). The data conversion unit 132
may be connected in a signal transferable form to the data
conversion unit 132.

Referring to FIGS. 1 and 2, the wireless communication
module 140 is a device that transfers a signal between the
endoscope adaptor module 120 and the central processing
module 130. The wireless communication module 140 may
be provided to the endoscope adaptor module 120 and the
central processing module 130 to bi-directionally transmit a
variety of signals and data in a wireless manner. For
example, the wireless communication module 140 may be
configured using a variety of wireless communication meth-
ods, for example, wireless fidelity (Wi-Fi), Bluetooth, and
ultra wideband (UWB).

The wireless communication module 140 may include a
first wireless communication unit 142 provided to the endo-
scope adaptor module 120 and a second wireless commu-
nication unit 144 provided to the central processing module
130. The first wireless communication unit 142 and the
second wireless communication unit 144 may be configured
to transfer various types of data and signals mutually and
bi-directionally.

The first wireless communication unit 142 and the second
wireless communication unit 144 may be configured to
communicate with each other in a one-to-one manner, or
may be configured to communicate with each other in a
one-to-many manner or a many-to-many manner. Hereinaf-
ter, the present embodiment will be described based on an
example in which the plurality of first wireless communi-
cation units 142 is simultaneously connected to a single
second wireless communication unit 144.

Referring to FIGS. 1 and 2, the auxiliary diagnosis
module 150 is a device that diagnoses the suspected diseases
of the body in real time based on body sensing data. The
auxiliary diagnosis module 150 may be provided to at least
one of the endoscope adaptor module 120 and the central
processing module 130. Hereinafter, the present embodi-
ment will be described based on an example in which the
auxiliary diagnosis module 150 is provided only to the
central processing module 130. Other embodiments will be
described later.

The auxiliary diagnosis module 150 may generate a
disease diagnosis list about the suspected diseases of the
body in real time. The disease diagnosis list refers to a
candidate set of suspected diseases that are determined
based on body sensing data when performing endoscopy,
and may be displayed to an outside in real time using the
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display unit 126 of the endoscope adaptor module 120.
Accordingly, since the disease diagnosis list is displayed on
the display unit 126 in real time during endoscopy of
otolaryngology, the diagnosis assisting endoscope system
according to an embodiment enables a doctor to quickly and
accurately make a diagnosis by referring to the disease
diagnosis list while performing endoscopy. For example, the
auxiliary diagnosis module 150 may include a learning data
storage unit 152 and a disease diagnosis unit 154.

Disease learning data that includes feature information of
various diseases may be stored as the setting type in the
learning data storage unit 152. The disease learning data
refers to data in which feature information about various
diseases is included as the setting type, and may be utilized
to select suspected diseases of the body through comparison
and analysis with body sensing data. That is, the disease
learning data refers to data acquired by learning knowledge
and experience of medical experts or a variety of disease
information collected on the medical treatment field and by
extracting and modeling feature learning information for
each disease.

The disease learning data may be prepared in advance and
may be stored in the learning data storage unit 152 in various
forms. For example, features or critical areas of disease
learning data may be stored in a form based on, for example,
a rule, a pattern, a markup language in a type of extensible
markup language (XML), or a DBMS table. In addition, the
disease learning data may be stored in the learning data
storage unit 152 at the time of manufacturing the diagnosis
assisting endoscope system 100. Even after then, the disease
learning data may be continuously updated.

The disease diagnosis unit 154 is a device that generates
the disease diagnosis list about the suspected diseases of the
body by comparing and analyzing the body sensing data and
the disease learning data and by diagnosing the suspected
diseases of the body. The disease diagnosis unit 154 may be
connected in a signal transferable form to the learning data
storage unit 152 and the data storage unit 134. That is, the
disease diagnosis unit 154 may receive body sensing data
sensed in real time through the data storage unit 134, and
may receive disease learning data about various types of
diseases through the learning data storage unit 152. Accord-
ingly, the disease diagnosis unit 154 may select disease
learning data including body sensing data by performing
comparison and analysis on the disease learning data and the
body sensing data, and may verify diseases corresponding to
the selected disease learning data.

The generated disease diagnosis list may be transferred
from the central processing module 130 to the endoscope
adaptor module 120 through the wireless communication
module 140, and may be displayed to an outside through the
display unit 126 of the endoscope adaptor module 120.
Accordingly, the diagnosis assisting endoscope system 100
may accurately diagnose the suspected diseases of the body
based on the image, the temperature, the humidity, the
volume, and the airflow of the body, and may assist a
diagnosis of endoscopy by displaying the disease diagnosis
list about the suspected diseases of the body in real time.

Hereinafter, a controlling method of the diagnosis assist-
ing endoscope system 100 constructed as above will be
described. FIG. 3 is a flowchart illustrating a controlling
method of the diagnosis assisting endoscope system 100
according to an embodiment, and FIG. 4 is a flowchart
illustrating an operation of constructing disease learning
data of FIG. 3.

Referring to FIG. 3. the controlling method of the diag-
nosis assisting endoscope system 100 includes operation 2
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of sensing an image, a temperature, a humidity, a volume,
and an airflow of a body in real time, operation 3 of
measuring body sensing data that includes image data,
temperature data, humidity data, volume data, and airflow
data, based on sensing values of the image, the temperature,
the humidity, the volume, and the airflow of the body,
operation 4 of changing a type of the body sensing data to
be the same type as disease learning data that includes
feature information about various types of diseases, opera-
tion § of diagnosing suspected diseases of the body by
comparing the body sensing data and the disease learning
data, operation 6 of generating a disease diagnosis list about
the suspected diseases of the body, and operation 7 of
outputting the disease diagnosis list to an outside in real
time.

In operation 2 of sensing the image, the temperature, the
humidity, the volume, and the airflow of the body, one end
of the endoscope module 110 may be inserted into the body
and may sense an image, a temperature, a humidity, a
volume, and an airflow of an inspection target of the body.
For example, the endoscope body 112, the temperature
sensor 114, the humidity sensor 116, the volume sensor 117,
and the airflow sensor 118 of the endoscope module 110 may
sense the image, the temperature, the humidity, the volume,
and the airflow of the inspection target.

In operation 3 of measuring body sensing data, the
endoscope adaptor module 120 may receive sensing values
of the endoscope module 110, and may measure image data,
temperature data, humidity data, volume data, and airflow
data. For example, the image processing unit 122 of the
endoscope adaptor module 120 may measure image data by
receiving image information of the endoscope body 112. The
sensor processing unit 124 of the endoscope adaptor module
120 may measure temperature data, humidity data, volume
data, and airflow data by receiving sensing values of the
temperature sensor 114, the humidity sensor 116, the volume
sensor 117, and the airflow sensor 118.

In operation 4 of changing a type of body sensing data to
be the setting type, the wireless communication module 140
may wirelessly transmit body sensing data of the endoscope
adaptor module 120 to the central processing module 130.
The data conversion unit 132 of the central processing
module 130 may receive the body sensing data and may
change a type of the received body sensing data to be the
setting type. That is, the type of body sensing data may be
changed to be the same setting type as disease learning data
by the data conversion unit 132 so that the body sensing data
may be readily compared and analyzed with the disease
learning data. The converted body sensing data may be
stored in the data storage unit 134 of the central processing
module 130.

In operation 5 of comparing the body sensing data and the
disease learning data, the auxiliary diagnosis module 150
may diagnose the suspected diseases of the body by com-
paring and analyzing the body sensing data and the disease
learning data. That is, the disease diagnosis unit 154 of the
auxiliary diagnosis module 150 may diagnose the suspected
diseases of the body by comparing and analyzing the body
sensing data of the data storage unit 134 and the disease
learning data of the learning data storage unit 152.

The disease learning data is acquired by modeling feature
shapes and critical areas of image data, temperature data,
humidity data, volume data, and airflow data for each
disease. Accordingly, in operation 5 of comparing the body
sensing data and the disease learning data, a position of a
measurement value of body sensing data may be determined
based on a boundary value of the disease learning data.
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Alternatively, a similarity level between a feature shape of
the body sensing data and a shape of the disease learning
data may be determined.

For example, it is possible to select disease learning data
that includes a feature shape similar to image data of body
sensing data and also includes temperature data, humidity
data, volume data, and airflow data of body sensing data in
a critical area. Further, it is possible to predict a disease
corresponding to the selected disease learning data.

In operation 6 of generating a disease diagnosis list, a
disease diagnosis list including suspected diseases diag-
nosed by the disease diagnosis unit 154 may be generated.
The generated disease diagnosis list may be provided using
a variety of arrangement methods. For example, the disease
diagnosis list may be generated by sequentially listing
suspected diseases of the body based on a mutual similarity
level between body sensing data and disease learning data.
Alternatively, the disease diagnosis list may be generated by
sequentially listing suspected diseases of the body based on
a correlation between diseases.

In operation 7 of outputting the disease diagnosis list to an
outside in real time, the disease diagnosis list generated by
the disease diagnosis unit 154 may be displayed to an
outside in real time through the display unit 126 of the
endoscope adaptor module 120. In detail, the disease diag-
nosis list of the disease diagnosis unit 154 may be trans-
mitted from the central processing module 130 to the
endoscope adaptor module 120 through the wireless com-
munication module 140 and then be displayed on the display
unit 126 of the endoscope adaptor module 120. Accordingly,
when performing endoscopy, an otolaryngologist may diag-
nose otolaryngology diseases while verifying the disease
diagnosis list displayed on the display unit 126 in real time.

Referring to FIGS. 3 and 4, the controlling method of the
diagnosis assisting endoscope system 100 according to an
embodiment may further include operation 1 of constructing
the disease learning data prior to operation 5 of comparing
the body sensing data and the disease learning data. Here-
inafter, the present embodiment will be described based on
an example in which operation 1 of constructing the disease
learning data is performed prior to operation 2 of sensing the
image, the temperature, the humidity, the volume, and the
airflow of the body.

For example, operation 1 of constructing the disease
learning data may include operation 10 of collecting infor-
mation about various types of diseases, operation 20 of
extracting feature information about a disease by learning
information about the various types of diseases, operation 30
of modeling a boundary value or a shape of feature learning
information of a disease by analyzing feature learning
information, operation 40 of converting the modeled feature
learning information to disease learning data of the setting
type, and operation 50 of storing the disease learning data.

In operation 10 of collecting information about various
types of diseases, professional knowledge about the existing
various types of diseases may be collected from an expert
group of a corresponding disease and experience and infor-
mation may be collected on the medical treatment field in
real time.

In operation 20 of extracting feature information, feature
information about the various types of diseases may be
extracted by learning information about the various types of
diseases collected in operation 10. That is, related experts
may select and confirm feature learning information capable
of defining or identifying a specific disease by learning
information about various types of diseases.
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In operation 30 of modeling a boundary value or a shape
of feature learning information, the feature learning infor-
mation confirmed in operation 20 may be analyzed and a
boundary value or a feature shape of the feature learning
information may be modeled. The modeled boundary value
or feature shape may be utilized as a criterion to determine
various types of diseases.

In operation 40 of converting feature learning information
to disease learning data, disease learning data may be
obtained by converting the feature learning information
modeled in operation 30 to data of the setting type. Accord-
ingly, the disease learning data includes contents, for
example, a boundary value of a critical range and a feature
shape of the feature learning information, about the disease.

In operation 50 of storing the disease learning data, a
disease learning data database may be generated by system-
atically storing the disease learning data of which a type is
changed to the setting type in operation 40.

Hereinafter, a process of constructing disease learning
data will be further described.

In disease learning data, image data is stored by collecting
an image of a specific disease, by extracting, from the image,
a region of interest (ROI) capable of specifying the disease,
by recognizing a feature shape, for example, a contour
shape. a color, and a surface shape, of the ROI by modeling
the feature shape, and by generating, as data, modeling
information of the feature shape in a form of a table based
on, for example, a rule, a pattern, a markup language in a
type of XML, or a DBMS. Meanwhile, in operation 4 of
changing a type of body sensing data to be the setting type,
image data of body sensing data may be extracted from
image information of the inspection target of the body and
stored in the same manner as the process of constructing
image data of disease learning data.

In disease learning data, temperature data, humidity data,
volume data, and airflow data are stored by collecting
information about a temperature, a humidity, a volume, and
an airflow of the specific disease, by extracting a critical area
and acceleration capable of specifying the disease, by mod-
eling a boundary value of the critical area and the accelera-
tion, and by generating, as data, the modeled boundary value
in a form of a table based on, for example, a rule, a pattern,
a markup language in a type of XML, or a DBMS. Mean-
while, in operation 4 of changing a type of body sensing data
to be the setting type, temperature data, humidity data,
volume data, and airflow data of body sensing data may be
extracted from measurement values of the temperature, the
humidity, the volume, and the airflow of the inspection target
of the body and stored in the same manner as the process of
constructing temperature data, humidity data, volume data,
and airflow data of disease learning data.

Operation 1 of constructing disease learning data accord-
ing to the present embodiment may further include operation
60 of transmitting the disease learning data to the diagnosis
assisting endoscope system 100 and operation 70 of updat-
ing the diagnosis assisting endoscope system 100 with the
disease learning data. That is, in operation 1 of constructing
the disease learning data, the disease learning data of the
diagnosis assisting endoscope system 100 may be continu-
ously updated by transmitting the newly constructed disease
learning data to the diagnosis assisting endoscope system
100. Accordingly, the diagnosis assisting endoscope system
100 may continuously enhance the disease diagnosis per-
formance.

FIG. 5 illustrates a configuration of a diagnosis assisting
endoscope system 200 according to another embodiment.
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Reference numerals of FIG. 6 the same as or similar to
reference numerals of FIGS. 1 and 2 refer to the like
constituent elements and thus, a further description related
thereto will be omitted here. Hereinafter, a description will
be made based on a difference between the diagnosis assist-
ing endoscope system 200 of FIG. 5 and the diagnosis
assisting endoscope system 100 of FIGS. 1 and 2.

Referring to FIG. 5, the diagnosis assisting endoscope
system 200 according to another embodiment differs from
the diagnosis assisting endoscope system 100 of FIGS. 1 and
2 only in that an auxiliary diagnosis module 250 is provided
only to the endoscope adaptor module 120.

For example, the auxiliary diagnosis module 250 may be
embedded in the endoscope adaptor module 120, may be
connected in a signal transferable form to the endoscope
adaptor module 120 by a data cable, or may be provided to
the endoscope adaptor module 120 in a docking structure.
Hereinafter, the present embodiment will be described based
on an example in which the auxiliary diagnosis module 250
is embedded in the endoscope adaptor module 120.

The auxiliary diagnosis module 250 may include a learn-
ing data storage unit 252 and a disease diagnosis unit 254.
The learning data storage unit 252 and the disease diagnosis
unit 254 may perform the same functionalities as the learn-
ing data storage unit 152 and the disease diagnosis unit 154
of FIG. 2 and thus, a further description related thereto will
be omitted. The auxiliary diagnosis module 250 may be
configured as an embedded system and may be configured
based on a smartphone platform, for example, Android and
Windows.

Here, the central processing module 130 may provide
body sensing data of the data storage unit 134 to the disease
diagnosis unit 254 of the auxiliary diagnosis module 250
through the wireless communication module 140. For
example, the central processing module 130 may directly
transfer body sensing data to the disease diagnosis unit 254
through the wireless communication module 140. Alterna-
tively, the central processing module 130 may transmit the
body sensing data to the endoscope adaptor module 120
through the wireless communication module 140 and the
endoscope adaptor module 120 may transfer the body sens-
ing data to the disease diagnosis unit 254.

The endoscope adaptor module 120 may be configured to
display a disease diagnosis list generated by the disease
diagnosis unit 254 of the auxiliary diagnosis module 250 to
an outside in real time. For example, the display unit 126 of
the endoscope adaptor module 120 may be directly con-
nected to the disease diagnosis unit 254 to directly receive
the disease diagnosis list of the auxiliary diagnosis module
250.

FIG. 6 illustrates a configuration of a diagnosis assisting
endoscope system 300 according to still another embodi-
ment.

Reference numerals of FIG. 6 the same as or similar to
reference numerals of FIGS. 1 and 2 refer to the like
constituent elements and thus, a further description related
thereto will be omitted here. Hereinafter, a description will
be made based on a difference between the diagnosis assist-
ing endoscope system 300 of FIG. 6 and the diagnosis
assisting endoscope system 100 of FIGS. 1 and 2.

Referring to FIG. 6, the diagnosis assisting endoscope
system 300 according to still another embodiment differs
from the diagnosis assisting endoscope system 100 of FIGS.
1 and 2 only in that an auxiliary diagnosis module 350 is
provided to each of the endoscope adaptor module 120 and
the central processing module 130.
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For example, the auxiliary diagnosis module 350 may
include a first auxiliary diagnosis module 3504 provided to
the central processing module 130 and a second auxiliary
diagnosis module 3506 provided to the endoscope adaptor
module 120.

The first auxiliary diagnosis module 350a may include a
first learning data storage unit 352 that stores disease learn-
ing data and a first disease diagnosis unit 354 connected in
a signal transferable form to the first learning data storage
unit 352 and the data storage unit 134 to compare body
sensing data and the disease learning data of the first
learning data storage unit 352 and to diagnose suspected
diseases of the body. Here, the first auxiliary diagnosis
module 350a may be provided in a configuration similar to
a configuration of the auxiliary diagnosis module 150 of
FIGS. 1 and 2. Accordingly, the first disease diagnosis unit
354 of the first auxiliary diagnosis module 350a may gen-
erate a first disease diagnosis list about the suspected dis-
eases of the body based on the body sensing data stored in
the data storage unit 134 and the disease learning data stored
in the first learning data storage unit 352.

Here, the second auxiliary diagnosis module 3505 may
include a second learning data storage unit 356 that stores
the disease learning data transferred from the first learning
data storage unit 352 and a second disease diagnosis unit 358
connected in a signal transferable form to the second learn-
ing data storage unit and the data storage unit to compare the
body sensing data and the disease learning data of the second
learning data storage unit and to diagnose the suspected
diseases of the body. Accordingly, the second disease diag-
nosis unit 358 of the second auxiliary diagnosis module
3505 may generate a second disease diagnosis list about the
suspected diseases of the body based on the body sensing
data stored in the data storage unit 134 and the disease
learning data of the second learning data storage unit 356
that shares data of the first learning data storage unit 352.

That is, the second auxiliary diagnosis module 3505 may
be configured to be overall similar to the auxiliary diagnosis
module 250 of FIG. 5, however, differs in that the second
learning data storage unit 356 receives and uses the disease
learning data of the first learning data storage unit 352. For
example, only disease learning data about a representatively
frequently occurring disease may be selectively stored in the
second learning data storage unit 356.

Accordingly, a storage capacity of the second learning
data storage unit 356 may be less than a storage capacity of
the first learning data storage unit 352. Since the second
learning data storage unit 356 may be configured in a
relatively small size compared to the first learning data
storage unit 352, a miniaturization and a cost reduction of
the second auxiliary diagnosis module 3506 may be
achieved. Also, the second auxiliary diagnosis module 3505
diagnoses a disease based on the second learning data
storage unit 356 having an amount of data less than the first
learning data storage unit 352 and thus, may quickly diag-
nose the suspected diseases compared to a case of using the
first auxiliary diagnosis module 350a. Accordingly, the
disease diagnosis list may be quickly provided to an outside
in real time.

Meanwhile, the display unit 126 of the endoscope adaptor
module 120 may display one of the first disease diagnosis
list and the second disease diagnosis list to an outside in real
time. Hereinafter, the present embodiment will be described
based on an example in which the second disease diagnosis
list is displayed on the display unit 126 in real time.

Also, the central processing module 130 may further
include a control unit (not shown) configured to correct and
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complement the second disease diagnosis list by comparing
the first disease diagnosis list and the second disease diag-
nosis list. The control unit may receive and compare the first
disease diagnosis list and the second disease diagnosis list.
Also, the control unit may verify contents omitted or inac-
curately represented in the second disease diagnosis list and
may additionally display the verified contents to the outside
again.

Referring to FIG. 6, when the first auxiliary diagnosis
module 350a is provided to the endoscope adaptor module
120 and the second auxiliary diagnosis module 3505 is
provided to the central processing module 130, the second
disease diagnosis list may be quickly provided to a user of
the diagnosis assisting endoscope system 300 using the
second auxiliary diagnosis module 3505. The first discase
diagnosis list diagnosed in further detail may be provided
using the first auxiliary diagnosis module 350a.

Also, the data conversion unit 132 of the central process-
ing module 130 may be additionally provided to the inside
of the endoscope adaptor module 120. Alternatively, a
separate small device that functions as the data conversion
unit 132 may be provided to be selectively connected to the
endoscope adaptor module 120. In this case, endoscopy may
be performed using only the endoscope module 110 and the
endoscope adaptor module 120. Accordingly, endoscopy
may be performed in a place in which wireless communi-
cation with the central processing module 130 is impossible.

Although a few embodiments have been shown and
described, they are provided to help the general understand-
ing of the present disclosure and the present disclosure is not
limited to the described embodiments. Instead, it would be
appreciated by those skilled in the art that changes may be
made to these embodiments without departing from the
principles and spirit of the invention, the scope of which is
defined by the claims and their equivalents.

What is claimed is:

1. A diagnosis assisting endoscope system comprising:

an endoscope configured to insert into a body, and to
sense an image, a temperature, a humidity, a volume,
and an airflow of the body;

an endoscope adaptor connected to the endoscope to
receive sensing values of the endoscope and to measure
body sensing data; and

a central processor connected in a signal transferable form
to the endoscope adaptor module to store the body

sensing data of the endoscope adaptor module as a

setting type; and

wherein at least one of the central processor and the
endoscope adaptor is configured to diagnose suspected
diseases of the body in real time based on the body
sensing data, and

wherein the central processor is configured to generate a
disease diagnosis list about the suspected diseases of
the body in real time, and the endoscope adaptor is
configured to receive the disease diagnosis list and to
output the received disease diagnosis list to an outside
of the endoscope adaptor in real time,

wherein the central processor comprises:

a data converter connected in a signal transferable form
to the endoscope adaptor, wherein the data converter
1s configured to convert the body sensing data to the
setting type;

a data storage connected to the data converter, and
configured to store the body sensing data converted
by the data converter; and
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a learning data storage configured to store disease
learning data comprising feature information of dis-
eases as the setting type,

wherein the central processor is configured to diagnose
the suspected diseases of the body by comparing the
body sensing data and the disease learning data,

wherein the central processor is configured to generate a
first disease diagnosis list about the suspected diseases
of the body based on the body sensing data stored in the
data storage and the disease learning data stored in a
first learning data storage; and

wherein the endoscope adaptor is configured to generate
a second disease diagnosis list about the suspected
diseases of the body based on the body sensing data
stored in the data storage and the disease learning data
of a second learning data storage that shares data of the
first learning data storage.

2. The diagnosis assisting endoscope system of claim 1,

further comprising:

awireless communicator provided to the endoscope adap-
tor and the central processor to transfer a signal in a
wireless manner between the endoscope adaptor and
the central processor.

3. The diagnosis assisting endoscope system of claim 1,

wherein the endoscope comprises:

an endoscope body provided in a shape of which one end
is inserted into the body, and configured to take an
image of an inspection target of the body;

a temperature sensor provided at a first portion of one end
of the endoscope body to measure a temperature of the
inspection target;

a humidity sensor provided at a second portion of one end
of the endoscope body to measure a humidity of the
inspection target;

an airflow sensor provided at a third portion of one end of
the endoscope body to measure an airflow of the
inspection target; and

a volume sensor provided at a fourth portion of one end
of the endoscope body to measure a volume of the
inspection target.

4. The diagnosis assisting endoscope system of claim 3,

wherein the endoscope adaptor comprises:

an image processor connected at another end of the
endoscope body, and configured to generate image data
in the body sensing data based on image information
acquired by the endoscope body;

a sensor processor connected in a signal transferable form
to the temperature sensor, the humidity sensor, the
airflow sensor, and the volume sensor, and configured
to measure temperature data, humidity data, airflow
data, and volume data in the body sensing data based on
sensing values of the temperature sensor, the humidity
sensor, the airflow sensor, and the volume sensor; and

a display connected in a signal transferable form to the
central processor, and configured to display the disease
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diagnosis list about the suspected diseases of the body
generated by the central processor in real time.

5. The diagnosis assisting endoscope system of claim 1,

wherein the endoscope comprises:

an endoscope body provided in a shape of which one end
is inserted into the body, and configured to take an
image of an inspection target of the body;

a temperature sensor provided at a first portion of one end
of the endoscope body to measure a temperature of the
inspection target;

a humidity sensor provided at a second portion of one end
of the endoscope body to measure a humidity of the
inspection target; and

an airflow sensor provided at a third portion of one end of
the endoscope body to measure an airflow of the
inspection target.

6. The diagnosis assisting endoscope system of claim 5,

wherein the endoscope adaptor comprises:

an image processor connected at another end of the
endoscope body, and configured to generate image data
using image information acquired by the endoscope
body and to extract volume data of an inspection target
by analyzing the image data;

a sensor processor connected in a signal transferable form
to the temperature sensor, the humidity sensor. and the
airflow sensor, and configured to measure temperature
data, humidity data, and airflow data in the body
sensing data based on sensing values of the temperature
sensor, the humidity sensor, and the airflow sensor; and

a display connected in a signal transferable form to the
central processor, and configured to display the disease
diagnosis list about the suspected diseases of the body
generated by the central processor in real time.

7. The diagnosis assisting endoscope system of claim 1,

wherein

the central processor is configured to transfer, to the
endoscope adaptor, the first disease diagnosis list about
the suspected diseases of the body generated by the
central processor, and

the endoscope adaptor is configured to display the first
disease diagnosis list to an outside of the endoscope
adaptor in real time.

8. The diagnosis assisting endoscope system of claim 1,

wherein

[
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® the central processor is configured to provide the body

sensing data of the data storage to the endoscope
adaptor, and

the endoscope adaptor is configured to diagnose suspected

50 diseases of the body in real time based on the body

sensing data, and display the second disease diagnosis
list about the suspected diseases of the body generated
by the endoscope adaptor to an outside of the endo-
scope adaptor in real time.
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