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(57) The present invention relates to a method by
which a planar scan videokymographic image generation
server generates planar scan videokymographic images
by using real-time or pre-stored ultra-high speed laryn-
geal endoscopy images, comprising the steps of: (a) ac-
quiring monochrome or color ultra-high speed laryngeal
endoscopy images; (b) setting a target region and a unit
pixel for generating the 2D scan videokymographic im-
ages from the ultra-high speed laryngeal endoscopy im-
ages; (c) extracting pixel information of each frame of the
ultra-high speed laryngeal endoscopy images according
to the unit pixel for the target region; (d) generating
frames of the planar scan videokymographic images by
combining the extracted pixel information of each frame;
and (e) generating a planar scan videokymographic vid-
eo by combining the frames of the planar scan videoky-
mographic images.
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Description

[Technical Field]

[0001] The present invention relates to a technology
for generating two-dimensional scanning videokymogra-
phy (2D VKG) images using ultra-high speed laryngeal
endoscopy images, and more particularly, to a method
of generating 2D VKG images by using real-time or pre-
stored ultra-high speed laryngeal endoscopy images in
which 2D VKG images, which enable analysis of entire
regions of vocal-fold mucosae, are generated from ultra-
high speed laryngeal endoscopy images and stored or
output to a display device, a 2D VKG image generation
server for performing the method, and a recording me-
dium for storing the method.

[Background Art]

[0002] Generally, the vocal folds of a human body are
vocal organs for communication by a language, and a
laryngeal mucosa vibrates about 100 to 250 times per
second according to respiration. In other words, air in-
haled into a lower airway pressurizes vocal folds closed
in a sub-glottal area. When the pressure is greater than
a resistance of the vocal folds, a mucosal wave propa-
gating from an inferior margin of the vocal folds to a su-
perior margin thereof is generated, and the vocal folds
open to start vocalization. When the pressure is lowered,
the vocal folds are closed. This is repeated 100 to 250
times per second to produce a voice.
[0003] However, in the case of vocal fold nodules, glot-
tic cancer, vocal fold paralysis, and the like, effective en-
ergy conversion of the sub-glottal part is impossible and
symmetry of mucosal waves is degraded, leading to an
abnormal voice.
[0004] Therefore, when abnormality of the voice is di-
agnosed, it is necessary to identify a motion state of the
vocal-fold mucosae. To this end, a method of identifying
a motion state of vocal-fold mucosae using stroboscope
technology has been developed. Currently, a method us-
ing laryngeal videostroboscopy for observing rapid mo-
tions of 100 to 250 times per second at slow motion using
stroboscopic technology is primarily used. However, a
laryngeal videostroboscopic image does not actually
show vibrations of vocal folds and is an image obtained
by combining some frame images among vocal-fold vi-
bration images of several periods captured at about 20
to 30 frames per second into one period to slowly show
motions of the vocal folds. Also, a laryngeal videostro-
boscopic image has a disadvantage in that accurate mo-
tions of vocal folds cannot be acquired as an image when
it is not possible to continuously vocalize for five or more
seconds or vocalization is irregular.
[0005] Much research has been conducted to over-
come these disadvantages of laryngeal videostrobosco-
py, and an ultra-high speed digital video system dis-
closed by Hirose et al. photographs vocal-fold vibrations

at 2,000 frames or more per second and is used as a
practical diagnosis tool for evaluating vocal-fold vibra-
tions.
[0006] Also, methods of generating a videokymogra-
phy image by post-processing an image acquired from
an ultra-high speed camera and analyzing a mucosal mo-
tion state by comparing and observing vibrations of both
vocal folds have been developed. However, currently de-
veloped videokymographic images have problems in that
only a kymogram of one line or multiple lines can be ob-
tained and it is not possible to observe a motion state of
an entirety of vocal-fold mucosae from the kymogram.
[0007] Recently, Wang et al. has devised a system for
observing vibrations of an entirety of vocal folds using
the principle of laryngeal photokymography of Gall et al.,
and has developed two-dimensional scanning videoky-
mography (2D VKG) for examining a vibration state of
the entirety of the vocal folds in real time. 2D VKG may
avoid distortion caused by a motion of a patient and the
like and also enable an analysis of a mucosal motion
state through comparative observation of entire regions
of both vocal folds.

[Prior Art Literature]

[Non-Patent Literature]

[0008]

(Non-Patent Literature 1) R. R. Casiano, V. Zaveri,
and D. S. Lundy, "Efficacy of videostroboscopy in
the diagnosis of voice disorders", Otolaryngol. Head.
Neck. Surg., vol. 107, pp. 95-100, 1992.
(Non-Patent Literature 2) H. Hirose, "High-speed
digital imaging of vocal fold vibration", Acta Otolaryn-
gol. Suppl., vol 458, pp. 151-153, 1988.
(Non-Patent Literature 3) J.G. Svec and H. K.
Schutte, "Kymographic imaging of laryngeal vibra-
tions", Current Opinion Otolaryngology Head and
Neck Surgery., vol. 20, pp. 458-465, 2012.
(Non-Patent Literature 4) T. Wittenberg, M. Tigges,
P. Mergell, and U. Eysholdt, "Functional imaging of
vocal fold vibration: digital multislice ultra-high speed
kymography", Journal of Voice, vol. 14, no. 3, pp.
422-442, 2000.
(Non-Patent Literature 5) M. W. Sung, K. H. Kim, T.
Y. Koh, T. Y. Kwon, J. H. Mo, S. H. Choi, J. S. Lee,
K. S. Park, E. J. Kim, and M. Y. Sung, "Videos-
trobokymography: a new method for the quantitative
analysis of vocal fold vibration", Laryngoscope, vol.
109, no. 11, pp. 1859-63, 1999.
(Non-Patent Literature 6) V. Gall, "Strip kymography
of the glottis", Arch. Otorhinolaryngol., vol. 240, no.
3, pp. 287-293, 1984.
(Non-Patent Literature 7) Q. Qiu and H. K. Schutte,
"Real-time kymographic imaging for visualizing hu-
man vocal-fold vibratory function", Rev. Sci. In-
strum., vol. 78, no. 2, pp. 1-6, 2007.
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(Non-Patent Literature 8) S. G. Wang, B. J. Lee, J.
C. Lee, Y. S. Lim, Y. M. Park, H. J. Park, J. H. Roh,
G. R. Jeon, S. B. Kwon, and B. J. Shin, "Development
of Two-Dimensional Scanning Videokymography for
analysis of Vocal Fold Vibration", Korean Soc. Laryn-
gol. Phoniatr. Logop., vol. 24, no. 2, pp. 107-111,
2013.

[Disclosure]

[Technical Problem]

[0009] In consideration of the problem in that only a
kymogram of one line or multiple lines can be obtained
from an ultra-high speed laryngeal endoscopy image, the
present invention is directed to providing a method of
generating two-dimensional scanning videokymography
(2D VKG) images in which 2D VKG images are generated
from images of an entire laryngeal region transmitted in
real time from an ultra-high speed camera or 2D VKG
images are generated by post-processing pre-stored ul-
tra-high speed laryngeal endoscopy images and stored
or output to a display device.

[Technical Solution]

[0010] One aspect of the present invention provides a
method of generating two-dimensional scanning vide-
okymography (2D VKG) images using real-time or pre-
stored ultra-high speed laryngeal endoscopy images in
a 2D VKG image generation server, the method including
(a) acquiring monochromatic or color ultra-high speed
laryngeal endoscopy images, (b) setting a target region
and a pixel unit for generating 2D VKG images from the
ultra-high speed laryngeal endoscopy images; (c) ex-
tracting pixel information of each frame of the ultra-high
speed laryngeal endoscopy images according to the pixel
unit in the target region; (d) generating frames of 2D VKG
images by combining the extracted pixel information of
each of each frame; and (e) generating a 2D VKG video
by combining the frames of the 2D VKG images.
[0011] Preferably, step (a) may include receiving the
ultra-high speed laryngeal endoscopy images in real time
from an ultra-high speed camera connected to the 2D
VKG image generation server or loading ultra-high speed
laryngeal endoscopy images pre-stored in the 2D VKG
image generation server.
[0012] Preferably, step (c) may include extracting pixel
information of a specific frame among frames of the ultra-
high speed laryngeal endoscopy images and then deter-
mining a position next to a position from which the pixel
information is extracted as a pixel information extraction
position in a frame next to the specific frame.
[0013] Preferably, step (d) may include setting the ex-
tracted pixel information of each frame as pixel informa-
tion of a corresponding position in a frame of the 2D VKG
images according to an extraction position of the extract-
ed pixel information.

[0014] Preferably, step (d) may further include correct-
ing brightness, saturation, blurring, sharpness, or rota-
tion of the frames of the generated 2D VKG images.
[0015] Preferably, step (e) may further include storing
the 2D VKG video or outputting the 2D VKG video to a
display device connected to the 2D VKG image genera-
tion server.
[0016] Preferably, the pixel unit may correspond to a
predetermined number of pixel line of the target region
or at least one of pixel constituting a pixel line.
[0017] Another aspect of the present invention pro-
vides a server for generating 2D VKG images, the server
including: an acquisition unit configured to acquire mon-
ochromatic or color ultra-high speed laryngeal endosco-
py images, a setting unit configured to set a target region
and a pixel unit for generating 2D VKG images from the
ultra-high speed laryngeal endoscopy images, an extrac-
tion unit configured to extract pixel information of each
frame of the ultra-high speed laryngeal endoscopy im-
ages according to the pixel unit in the target region, a
frame generation unit configured to generate frames of
2D VKG images by combining the extracted pixel infor-
mation of each frame, and a video generation unit con-
figured to generate a 2D VKG video by combining the
frames of the 2D VKG images.
[0018] Preferably, the acquisition unit may receive the
ultra-high speed laryngeal endoscopy images in real time
from an ultra-high speed camera connected to the server
for generating 2D VKG images or load ultra-high speed
laryngeal endoscopy images pre-stored in the server for
generating 2D VKG images.
[0019] Preferably, the extraction unit may extract pixel
information of a specific frame among frames of the ultra-
high speed laryngeal endoscopy images and then deter-
mine a position next to a position from which the pixel
information is extracted as a pixel information extraction
position in a frame next to the specific frame.
[0020] Preferably, the frame generation unit may set
the extracted pixel information of each frame as pixel
information of a corresponding position in a frame of the
2D VKG images according to an extraction position of
the extracted pixel information.
[0021] Preferably, the frame generation unit may cor-
rect brightness, saturation, blurring, sharpness, or rota-
tion of the frames of the generated 2D VKG images.
[0022] Preferably, the video generation unit may store
the 2D VKG video or output the 2D VKG video to a display
device connected to the server for generating 2D VKG
images.

[Advantageous Effects]

[0023] As described above, according to the present
invention, it is possible to solve the problem in that only
a kymogram of one line or multiple lines can be obtained,
and images of an entire laryngeal region can be gener-
ated in real time as two-dimensional scanning videoky-
mography (2D VKG) images and stored or output to a
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display device.
[0024] In particular, ultra-high speed laryngeal endos-
copy images are converted into 2D VKG images in real
time so that the two kinds of images, that is, the ultra-
high speed laryngeal endoscopy images and the 2D VKG
images, can be output on one screen or to separate dis-
play devices and simultaneously subjected to compara-
tive analysis.
[0025] Moreover, it is possible to generate a 2D VKG
image using one image captured with an ultra-high speed
laryngeal endoscopy camera.

[Description of Drawings]

[0026]

FIG. 1 is a block diagram of a two-dimensional scan-
ning videokymography (2D VKG) image generation
system according to an exemplary embodiment of
the present invention.
FIG. 2 is a block diagram of a 2D VKG image gen-
eration server of FIG. 1.
FIG. 3 is a flowchart of a 2D VKG image generation
method performed in the 2D VKG image generation
system of FIG. 1.
FIG. 4 is an example of a method of setting a target
region for generating 2D VKG images.
FIG. 5 is an example of a method of extracting pixel
information of each frame and a method of combin-
ing extracted pixel information when a pixel unit is a
pixel line.
FIG. 6 is an example of a method of extracting pixel
information of each frame and a method of combin-
ing extracted pixel information when a pixel unit is a
predetermined number of pixel.
FIG. 7 is an example of a change of 2D VKG images
generated when a pixel unit is one pixel line.
FIG. 8 is an example of a change of 2D VKG images
generated when a pixel unit is two pixel lines.
FIG. 9 is an example of a change of 2D VKG images
generated when a pixel unit is three pixel lines.
FIG. 10 is an example of a change of 2D VKG images
generated when a pixel unit is four pixel lines.
FIG. 11 is an example in which an ultra-high speed
laryngeal endoscopy image and a generated 2D
VKG image are output.
FIG. 12 is an example in which a plurality of gener-
ated 2D VKG images are simultaneously output on
one screen.

[Modes of the Invention]

[0027] Advantages and features of the present inven-
tion and a method of achieving the same should be clearly
understood from embodiments described in detail below
with reference to the accompanying drawings. However,
the present invention is not limited to the embodiments
disclosed below and may be implemented in various dif-

ferent forms. The embodiments are provided merely for
complete disclosure of the present invention and to fully
convey the scope of the invention to those of ordinary
skill in the art to which the present invention pertains.
The present invention is only defined by the scope of the
claims. The same reference numerals refer to the same
components throughout this specification. "And/or" in-
cludes any and all combinations of one or more of the
associated listed items.
[0028] Although the terms "first," "second," etc. may
be used to describe various elements, components,
and/or sections, these elements, components, and/or
sections are not limited by these terms. These terms are
only used to distinguish one element, component, or sec-
tion from another element, component, or section. There-
fore, a first element, component, or section mentioned
below may be termed a second element, component, or
section within the technical spirit of the present invention.
[0029] Identification symbols (e.g., a, b, c, etc.) of in-
dividual steps are used for convenience of description
and do not describe a sequence of the steps. The indi-
vidual steps may be performed in a sequence different
from a described sequence unless a specific sequence
is clearly described in the context. In other words, the
steps may be performed in the described sequence, per-
formed substantially at the same time, or performed in a
reverse sequence.
[0030] Terminology used herein is only for the purpose
of describing embodiments and is not intended to be lim-
iting to the invention. As used herein, a singular form of
a word includes a plural form thereof unless clearly indi-
cated otherwise by context. As used herein, "comprise"
and/or "comprising" does not preclude the presence or
addition of one or more components, steps, operations,
and/or elements other than the stated components,
steps, operations, and/or elements.
[0031] Unless defined otherwise, all terms (including
technical and scientific terms) used herein have the same
meanings as commonly understood by those of ordinary
skill in the technical field to which the present invention
pertains. Terms defined in commonly-used dictionaries
are not to be interpreted in an idealized or overly formal
sense unless explicitly so defined herein.
[0032] When it is determined that the detailed descrip-
tion of a known function or configuration obscures the
subject matter of the present invention, the detailed de-
scription will be omitted. Terms used herein are defined
in consideration of the functions in the present invention
and may be replaced with other terms according to the
intention or practice of a user or an operator. Therefore,
the terms should be defined on the basis of the overall
content.
[0033] FIG. 1 is a block diagram of a two-dimensional
scanning videokymography (2D VKG) image generation
system according to an exemplary embodiment of the
present invention.
[0034] Referring to FIG. 1, a 2D VKG image generation
system 100 includes an ultra-high speed camera 110, a
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2D VKG image generation server 120, and a display de-
vice 130, and may further include an external storage
device 140.
[0035] The ultra-high speed camera 110 may capture
laryngeal endoscopy images and provide the captured
laryngeal endoscopy images to the 2D VKG image gen-
eration server 120 or an image acquisition device which
is not shown in the drawing but is provided outside or
inside the 2D VKG image generation server 120.
[0036] The 2D VKG image generation server 120 is a
device which may be connected to the ultra-high speed
camera 110, the display device 130, or the external stor-
age device 140 to perform a 2D VKG image generation
method. Preferably, the 2D VKG image generation server
120 may generate 2D VKG images using laryngeal en-
doscopy images provided by the ultra-high speed camera
110 or ultra-high speed laryngeal endoscopy images pre-
stored in the external storage device 140 or an internal
storage device provided in the 2D VKG image generation
server 120, and output the generated 2D VKG images
to the display device 130.
[0037] The display device 130 is a device which may
visually output the 2D VKG images generated by the 2D
VKG image generation server 120 and the ultra-high
speed laryngeal endoscopy images, and the external
storage device 140 is a device which is separately pro-
vided outside the 2D VKG image generation server 120
and may store and manage the 2D VKG images gener-
ated by the 2D VKG image generation server 120 or the
ultra-high speed laryngeal endoscopy images captured
by the ultra-high speed camera 110.
[0038] FIG. 2 is a block diagram of the 2D VKG image
generation server of FIG. 1.
[0039] Referring to FIG. 2, the 2D VKG image gener-
ation server 120 includes an acquisition unit 210, a setting
unit 220, an extraction unit 230, a frame generation unit
240, a video generation unit 250, and a control unit 260.
Description will be made below with reference to FIGS.
4 to 6.
[0040] The acquisition unit 210 acquires monochro-
matic or color ultra-high speed laryngeal endoscopy im-
ages. Preferably, the acquisition unit 210 may receive
ultra-high speed laryngeal endoscopy images in real time
from the ultra-high speed camera 110 connected to the
2D VKG image generation server 120. More specifically,
the acquisition unit 210 may convert the ultra-high speed
laryngeal endoscopy analog images, which are captured
in real time by the ultra-high speed camera 110, into ultra-
high speed laryngeal endoscopy digital image data
through an image acquisition device, such as a video
capture board or the like, provided inside or outside the
2D VKG image generation server 120 and acquire the
ultra-high speed laryngeal endoscopy digital image data
in real time.
[0041] Also, the acquisition unit 210 may load ultra-
high speed laryngeal endoscopy images pre-stored in
the internal storage device of the 2D VKG image gener-
ation server 120 or the external storage device 140.

[0042] Here, the ultra-high speed laryngeal endoscopy
images acquired through the acquisition unit 210 may be
monochromatic or color images, which may improve dis-
crimination for evaluation of pieces of anatomy, such as
blood vessels, a tumor, and the like of vocal folds.
[0043] The setting unit 220 sets a target region and a
pixel unit for generating 2D VKG images from the ultra-
high speed laryngeal endoscopy images. Here, the target
region is a region of the ultra-high speed laryngeal en-
doscopy images from which 2D VKG images will be gen-
erated, and the pixel unit corresponds to a predetermined
number of pixel line of the target region or at least one
of pixel constituting a pixel line, and is a basis for extract-
ing pixel information from each frame of the ultra-high
speed laryngeal endoscopy images. Also, the setting unit
220 may set format information, for example, a frame
rate and the like, of 2D VKG images to be generated.
[0044] For example, referring to FIG. 4, an ultra-high
speed laryngeal endoscopy image acquired through the
acquisition unit 210 is mostly black at an outer part there-
of. Since there is a region unrelated to image information
of vocal folds and a region excluding the vocal folds does
not vibrate during an endoscopic examination, it is pos-
sible to exclude an unnecessary region through a bound-
ing box 410 of FIG. 4 and set a target region from which
2D VKG images will be generated. Also, by setting the
target region, it is possible to reduce a data storage space
when generating 2D VKG images and increase an image
processing rate.
[0045] The extraction unit 230 extracts pixel informa-
tion of each frame of the ultra-high speed laryngeal en-
doscopy images according to the pixel unit in the target
region. Preferably, the extraction unit 230 may extract as
much pixel information as the pixel unit set by the setting
unit 220 from each of the frames beginning with a first
frame of the ultra-high speed laryngeal endoscopy im-
ages.
[0046] Also, the extraction unit 230 may extract pixel
information of a specific frame among the ultra-high
speed laryngeal endoscopy images and then determine
a position next to a position from which the pixel infor-
mation is extracted as a pixel information extraction po-
sition from which pixel information will be extracted in a
frame next to the specific frame. In other words, the pixel
information extraction position is determined to be a po-
sition next to a pixel position extracted from a previous
frame, and is determined to move from left to right, from
right to left, from top to bottom, or from bottom to top to
move in a predetermined direction in all of the frames.
[0047] As an example, referring to FIG. 5, when the
setting unit 220 sets a target region 510, sets one pixel
line as a pixel unit, and sets movement of the pixel infor-
mation extraction position to be from top to bottom, the
extraction unit 230 may extract first pixel information 521
from the target region 510 of a first frame, as shown in
(A), move the pixel information extraction position to a
location next to the location from which the first pixel in-
formation 521 is extracted, that is, in a downward direc-
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tion, in a second frame to extract second pixel information
522, as shown in (B), move the pixel information extrac-
tion position in the downward direction from the location
from which the second pixel information 522 is extracted
in a third frame to extract third pixel information 523, as
shown in (C), and extract pixel information of pixel lines
from all subsequent frames in the same way.
[0048] As another example, referring to FIG. 6, when
the setting unit 220 sets a target region 610, sets a pre-
determined number of pixel as a pixel unit, and sets
movement of the pixel information extraction position to
be from left to right, the extraction unit 230 may extract
first pixel information 621 from the target region 610 of a
first frame, as shown in (A), move the pixel information
extraction position to a location next to the location from
which the first pixel information 621 is extracted, that is,
in a rightward direction, in a second frame to extract sec-
ond pixel information 622, as shown in (B), move the
pixel information extraction position in the rightward di-
rection from the location from which the second pixel in-
formation 622 is extracted in a third frame to extract third
pixel information 623, as shown in (C), and extract pixel
information of the predetermined number of pixel from
all subsequent frames in the same way.
[0049] The frame generation unit 240 generates
frames of 2D VKG images by combining the extracted
pixel information of each of the frames. More specifically,
the frame generation unit 240 may set the pixel informa-
tion of each of the extracted frames of the ultra-high
speed laryngeal endoscopy images as pixel information
of a corresponding pixel position of a frame of 2D VKG
images according to a pixel information extraction posi-
tion from which the pixel information is extracted.
[0050] As an example, referring to FIG. 5, it is possible
to generate a frame of 2D VKG images by combining the
first pixel information 521 to the third pixel information
523 extracted from the first to third frames, as shown in
(D). More specifically, in the frame of 2D VKG images,
the first pixel information is set at a position correspond-
ing to the pixel extraction position of the first pixel infor-
mation 521, the second pixel information is set at a po-
sition corresponding to the pixel extraction position of the
second pixel information, and the third pixel information
is set at a position corresponding to the pixel extraction
position of the third pixel information. In this way, each
frame constituting 2D VKG images may be generated.
[0051] As another example, referring to FIG. 6, it is
possible to generate a frame of 2D VKG images by com-
bining the first pixel information 621 to the third pixel in-
formation 631 extracted from the first to third frames, as
shown in (D). More specifically, in the frame of 2D VKG
images, the first pixel information is set at a position cor-
responding to the pixel extraction position of the first pixel
information 621, the second pixel information is set at a
position corresponding to the pixel extraction position of
the second pixel information, and the third pixel informa-
tion is set at a position corresponding to the pixel extrac-
tion position of the third pixel information. In this way,

each frame constituting 2D VKG images may be gener-
ated.
[0052] Preferably, when the extraction unit 230 ex-
tracts a last predetermined number of pixel line or a last
predetermined number of pixel from a frame of an ultra-
high speed laryngeal endoscopy image and the frame
generation unit 240 generates one frame of 2D VKG im-
ages, the extraction unit 230 may perform the pixel infor-
mation extraction process in the same way beginning
with an initial position, that is, a position corresponding
to a position in a first frame from which pixel information
is extracted, in the next frame of 2D VKG images, and
the frame generation unit 240 may generate frames of
2D VKG images on the basis of the extracted pixel infor-
mation in the same way as that described above. In other
words, a pixel information extraction process may be per-
formed on all frames of the ultra-high speed laryngeal
endoscopy images to generate frames of 2D VKG imag-
es.
[0053] In one embodiment, the frame generation unit
240 may correct brightness, saturation, blurring, sharp-
ness, or rotation of the generated 2D VKG images. More
specifically, when the number of predetermined pixel
lines or predetermined pixels is large, the generation of
the frames of 2D VKG images by combining the pixel
information may cause a drastic color change at a bound-
ary between combined pixel lines or pixels. Therefore,
to correct the drastic color change at the boundary be-
tween combined pixel information, image processing,
such as brightness, saturation, blurring, sharpness, ro-
tation, and the like, of each of the frames may be per-
formed.
[0054] The video generation unit 250 generates a 2D
VKG video by combining the frames of 2D VKG images
generated by the frame generation unit 240.
[0055] Also, the video generation unit 250 may store
or output the generated 2D VKG video to the display de-
vice 130 connected to the 2D VKG image generation
server 120. More specifically, the generated 2D VKG vid-
eo may be stored in the internal storage device provided
in the 2D VKG image generation server 120 or the ex-
ternal storage device 140.
[0056] The control unit 260 controls data flow and op-
eration of the acquisition unit 210, the setting unit 220,
the extraction unit 230, the frame generation unit 240,
and the video generation unit 250.
[0057] FIG. 3 is a flowchart of a 2D VKG image gen-
eration method performed in the 2D VKG image gener-
ation system of FIG. 1. Description will be made below
with reference to FIGS. 7 to 12.
[0058] The acquisition unit 210 acquires ultra-high
speed laryngeal endoscopy images (step S310). Prefer-
ably, the acquisition unit 210 may acquire the ultra-high
speed laryngeal endoscopy images by receiving ultra-
high speed laryngeal endoscopy images captured by the
ultra-high speed camera 110 in real time or loading pre-
stored ultra-high speed laryngeal endoscopy images.
[0059] The setting unit 220 sets a target region and a
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pixel unit for generating 2D VKG images (step S320). In
other words, the setting unit 220 sets the target region,
which is a region of the ultra-high speed laryngeal en-
doscopy images from which 2D VKG images will be gen-
erated, and sets a unit of pixels in which pixels will be
extracted from each frame constituting the ultra-high
speed laryngeal endoscopy images.
[0060] The extraction unit 230 extracts pixel informa-
tion of each frame constituting the ultra-high speed la-
ryngeal endoscopy images according to the pixel unit in
the target region (step S330). More specifically, the ex-
traction unit 230 sequentially extracts the pixel informa-
tion of the pixel unit from each of all of the frames con-
stituting the ultra-high speed laryngeal endoscopy imag-
es.
[0061] The frame generation unit 240 generates
frames of 2D VKG images by combining the extracted
pixel information of each frame (step S340). Preferably,
the extraction unit 230 may extract the pixel information
from all of the frames of the ultra-high speed laryngeal
endoscopy images acquired through the acquisition unit
210, and the frame generation unit 240 may generate
frames which will constitute the 2D VKG images by com-
bining the extracted pixel information.
[0062] The video generation unit 250 generates a 2D
VKG video by combining the frames of 2D VKG images
(step S350). For example, the video generation unit 250
may generate the 2D VKG video by combining frames
generated using one pixel line as the pixel unit, as shown
in FIG. 7, generate the 2D VKG video by combining
frames generated using two pixel lines as the pixel unit,
as shown in FIG. 8, generate the 2D VKG video by com-
bining frames generated using three pixel lines as the
pixel unit, as shown in FIG. 9, and generate the 2D VKG
video by combining frames generated using four pixel
lines as the pixel unit, as shown in FIG. 10.
[0063] Also, the video generation unit 250 may store
or output the generated video through the display device
130. For example, the video generation unit 250 may
simultaneously output an ultra-high speed laryngeal en-
doscopy image and a 2D VKG image generated using
the ultra-high speed laryngeal endoscopy image on the
display device 130, as shown in FIG. 11, to facilitate a
comparison of the two images, and may simultaneously
output individual 2D VKG images which are generated
using one pixel line, two pixel lines, three pixel lines, and
four pixel lines as a pixel unit on the display device 130
for a comparison as shown in FIG. 12.
[0064] Meanwhile, the 2D VKG generation method ac-
cording to an exemplary embodiment of the present in-
vention can be implemented as a computer-readable
code in a computer-readable recording medium. The
computer-readable recording medium includes all types
of recording devices in which data that can be read by a
computer system is stored.
[0065] Examples of the computer-readable recording
medium are a read-only memory (ROM), a random ac-
cess memory (RAM), a compact disc ROM (CD-ROM),

a magnetic tape, a hard disk, a floppy disk, a mobile stor-
age device, a non-volatile memory (flash memory), an
optical data storage device, and the like.
[0066] Also, the computer-readable recording medium
may be distributed to computer systems that are con-
nected via a computer network and may be stored and
executed as a code readable in a distributed manner.
[0067] Although exemplary embodiments of a method
of generating 2D VKG images using real-time or pre-
stored ultra-high speed laryngeal endoscopy images, a
2D VKG generation server for performing the method,
and a recording medium storing the method according
to the present invention have been described above, the
present invention is not limited thereto. The present in-
vention can be varied in various ways within the scope
of the claims, the detailed description thereof, and the
appended drawings, and the variations still fall within the
present invention.

Claims

1. A method of generating two-dimensional scanning
videokymography (2D VKG) images using real-time
or pre-stored ultra-high speed laryngeal endoscopy
images in a 2D VKG image generation server, the
method comprising:

(a) acquiring monochromatic or color ultra-high
speed laryngeal endoscopy images;
(b) setting a target region and a pixel unit for
generating 2D VKG images from the ultra-high
speed laryngeal endoscopy images;
(c) extracting pixel information of each frame of
the ultra-high speed laryngeal endoscopy imag-
es according to the pixel unit in the target region;
(d) generating frames of 2D VKG images by
combining the extracted pixel information of
each frame; and
(e) generating a 2D VKG video by combining
the frames of the 2D VKG images.

2. The method of claim 1, wherein step (a) comprises
receiving the ultra-high speed laryngeal endoscopy
images in real time from an ultra-high speed camera
connected to the 2D VKG image generation server
or loading ultra-high speed laryngeal endoscopy im-
ages pre-stored in the 2D VKG image generation
server.

3. The method of claim 1, wherein step (c) comprises
extracting pixel information of a specific frame
among frames of the ultra-high speed laryngeal en-
doscopy images and then determining a position
next to a position from which the pixel information is
extracted as a pixel information extraction position
in a frame next to the specific frame.
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4. The method of claim 1, wherein step (d) comprises
setting the extracted pixel information of each frame
as pixel information of a corresponding position in a
frame of the 2D VKG images according to an extrac-
tion position of the extracted pixel information.

5. The method of claim 1, wherein step (d) further com-
prises correcting brightness, saturation, blurring,
sharpness, or rotation of the frames of the generated
2D VKG images.

6. The method of claim 1, wherein step (e) further com-
prises storing the 2D VKG video or outputting the 2D
VKG video to a display device connected to the 2D
VKG image generation server.

7. The method of claim 1, wherein the pixel unit corre-
sponds to a predetermined number of pixel line of
the target region or at least one of pixel constituting
a pixel line.

8. A server for generating two-dimensional scanning
videokymography (2D VKG) images, the server
comprising:

an acquisition unit configured to acquire mono-
chromatic or color ultra-high speed laryngeal en-
doscopy images;
a setting unit configured to set a target region
and a pixel unit for generating 2D VKG images
from the ultra-high speed laryngeal endoscopy
images;
an extraction unit configured to extract pixel in-
formation of each frame of the ultra-high speed
laryngeal endoscopy images according to the
pixel unit in the target region;
a frame generation unit configured to generate
frames of 2D VKG images by combining the ex-
tracted pixel information of each frame; and
a video generation unit configured to generate
a 2D VKG video by combining the frames of the
2D VKG images.

9. The server of claim 8, wherein the acquisition unit
receives the ultra-high speed laryngeal endoscopy
images in real time from an ultra-high speed camera
connected to the server for generating 2D VKG im-
ages or loads ultra-high speed laryngeal endoscopy
images pre-stored in the server for generating 2D
VKG images.

10. The server of claim 8, wherein the extraction unit
extracts pixel information of a specific frame among
frames of the ultra-high speed laryngeal endoscopy
images and then determines a position next to a po-
sition from which the pixel information is extracted
as a pixel information extraction position in a frame
next to the specific frame.

11. The server of claim 8, wherein the frame generation
unit sets the extracted pixel information of each
frame as pixel information of a corresponding posi-
tion in a frame of the 2D VKG images according to
an extraction position of the extracted pixel informa-
tion.

12. The server of claim 8, wherein the frame generation
unit corrects brightness, saturation, blurring, sharp-
ness, or rotation of the frames of the generated 2D
VKG images.

13. The server of claim 8, wherein the video generation
unit stores the 2D VKG video or outputs the 2D VKG
video to a display device connected to the server for
generating 2D VKG images.

14. A computer-readable recording medium storing a
program for causing a computer to execute the meth-
od of any one of claims 1 to 7.
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