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(57) ABSTRACT

The present invention relates to an eyesight examination
method, an eyesight examination device, and a downloader
server for storing a program of the eyesight examination
method, the eyesight examination method comprising the
steps of: displaying an optotype image and a plurality of
reference images; receiving a response to the optotype
image; and determining whether a reference image deter-
mined on the basis of the response from among the plurality
of reference images has the same shape as the optotype
image, wherein one of the plurality of reference images has
the same shape as the optotype image.
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[FIG. 3]
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[FIG. 4]
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EYESIGHT EXAMINATION METHOD,
EYESIGHT EXAMINATION DEVICE, AND
DOWNLOADER SERVER FOR STORING
PROGRAM OF EYESIGHT EXAMINATION
METHOD

TECHNICAL FIELD

[0001] The present invention relates to an eyesight exami-
nation method, an eyesight examination device, and a down-
loader server for storing a program of an eyesight exami-
nation method and more specifically, to an eyesight
examination method, an eyesight examination device, and a
downloader server for storing a program of an eyesight
examination method, capable of performing an eyesight
examination automatically by simply using a user input and
a variety of optotypes so as to precisely perform an eyesight
examination for people of different age groups in a unified
manner.

DESCRIPTION OF THE RELATED ART

[0002] An eyesight examination is performed at an oph-
thalmic clinic, an optician shop, in a medical check-up etc.
In general, a subject is guided by an optician or a nurse so
as to have an eyesight examination with a tool for covering
one eye while looking at optotypes from a distance in an
eyesight examination.

[0003] This applicant devised a new method for examin-
ing eyesight (Korean Patent No. 10-1451669 B1 published
Oct. 17, 2014 and hereinafter referred to as “patent docu-
ment 1) as a means to solve the problems with conventional
methods for examining eyesight. The invention in patent
document 1 is configured to automatically perform an eye-
sight examination through a user input with respect to two
displayed figures by displaying the two figures expressed as
lines.

[0004] The invention in patent document 1 is configured to
receive a user selection (selection of direction) on the basis
of the recognition of a distance between the lines of inside
and outside figures. However, there are still problems with
the invention in patent document 1.

[0005] An eyesight examination is performed through a
selection of specific directions recognized on the basis of
optotypes in terms of the Landolt optotypes or the optotypes
of the invention in patent document 1 etc. However, those
with astigmatism etc. have difficulty in specifying a direc-
tion exactly, thereby making it impossible to have an eye-
sight examination precisely.

[0006] Further, an eyesight examination is performed gen-
erally by using various types of optotypes (e.g. numbers,
letters, Landolt Cs, ships, airplanes, umbrellas, animals).
However, it is difficult to perform an eyesight examination
precisely only with the Landolt optotypes or the optotypes of
the invention in patent document 1.

[0007] When various types of optotypes are used for an
eyesight examination, a subject needs to express opinions
exactly. Accordingly, there is a need for a method of
examining eyesight precisely only with simple expression of
opinions.

[0008] Further, preferably, a subject needs to be able to
express opinions without additional explanations through an
intuitive input.

[0009] As a means to solve various problems with con-
ventional methods of examining eyesight, provided are an
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eyesight examination method, an eyesight examination
device, and a downloader server for storing a program of an
eyesight examination method.

DETAILED DESCRIPTION OF THE INVETION

Technical Problems

[0010] As ameans to solve the above-described problems,
provided are an eyesight examination method, an eyesight
examination device, and a downloader server for storing a
program of an eyesight examination method, capable of
performing an eyesight examination automatically by using
various types of optotypes.

[0011] Further, as a means to solve the above-described
problems, provided are an eyesight examination method, an
eyesight examination device, and a downloader server for
storing a program of an eyesight examination method,
capable of performing an eyesight examination precisely by
enabling a selection of a response to various types of
displayed optotypes regardless of refractive errors of eyes
such as astigmatism etc.

[0012] Further, as a means to solve the above-described
problems, provided are an eyesight examination method, an
eyesight examination device, and a downloader server for
storing a program of an eyesight examination method,
capable of performing an eyesight examination automati-
cally by enabling a subject of all age groups to make an
intuitive selection of a response to displayed images without
causing the subject to express opinions.

[0013] The technical problems to be solved by the present
invention are not limited to the above-described ones, and
other problems that have not been described may be clearly
understood from the following description by one of ordi-
nary skill in the art to which the present invention pertains.

Technical Solutions

[0014] An eyesight examination method performed by an
eyesight examination device according to an aspect of the
present invention includes (a) displaying an optotype image
and a plurality of reference images, (b) receiving a response
to the optotype image, and (c¢) determining whether of the
plurality of reference images, a reference image determined
through the response has the same shape as the optotype
image, and one reference image among the plurality of
reference images has the same shape as the optotype image.
[0015] According to the above-described eyesight exami-
nation method, each of the plurality of displayed reference
images are positioned on the outskirts of the displayed
optotype image in different directions, the response includes
a direction input for selecting one reference image among a
plurality of reference images, and the question whether a
reference image corresponding to a direction input of the
response and the optotype image have the same shape is
determined in the step (c).

[0016] According to the above-described eyesight exami-
nation method, the reference image has a size the same as or
larger than that of the largest of the optotype images having
the same shape.

[0017] The above-described eyesight examination method
further includes (d) displaying a following optotype image
selected as a result of the determination made in the step (c)
and a plurality of reference images, wherein two optotype
images and two sets of a plurality of reference images
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positioned respectively on the outskirts of each of the
optotype images are displayed in the steps (a) and (d) such
that both eyes of a subject are examined.

[0018] An eyesight examination device according to an
aspect of the present invention includes a display unit for
displaying an optotype image and a plurality of reference
images, an input unit for receiving a response to the optotype
image, and a control unit for determining whether of the
plurality of reference images, a reference image determined
through the response has the same shape as the optotype
image, and one reference image among the plurality of
reference images has the same shape as the optotype image.
[0019] According to the above-described eyesight exami-
nation device, each of the plurality of reference images
displayed onto the display unit are positioned on the out-
skirts of the optotype image in different directions, the
response received through the input unit includes a direction
input for selecting one reference image among a plurality of
reference images, and the control unit determines whether of
the plurality of reference images, a reference image corre-
sponding to a direction input of the response and the
optotype image have the same shape.

[0020] According to the above-described eyesight exami-
nation device, the control unit selects a following optotype
image as a result of the determination on a determined
reference image and an optotype image, outputs a selected
following optotype image and a plurality of reference
images through the display unit, and the display unit dis-
plays two optotype images and two sets of a plurality of
reference images positioned respectively on the outskirts of
each of the optotype images such that both eyes of a subject
are examined.

[0021] According to the above-described eyesight exami-
nation device, the display unit includes two display modules
for displaying each optotype image, and a reference opto-
type board for respectively displaying a plurality of refer-
ence images and for accommodating the two display mod-
ules.

[0022] According to the above-described eyesight exami-
nation device, the display unit includes two display modules
for displaying each optotype image and a plurality of
corresponding reference images, and the control unit con-
figures a plurality of reference images to respectively have
a size the same as or larger than that of the largest of
optotype images having the same shape so as to output each
of the plurality of reference images together with an opto-
type image onto the display modules.

[0023] A downloader server for storing a program of an
eyesight examination method, according to one aspect of the
present invention, includes a communication module for
receiving a download request through a network and trans-
mitting a program corresponding to the download request
through a network, a storage module configured to store a
plurality of programs and to store an eyesight examination
program for executing the eyesight examination method,
and a control module for delivering the eyesight examina-
tion program stored in the storage module to the commu-
nication module according to the request for downloading an
eyesight examination program, which is received through
the communication module.

Advantageous Effects

[0024] An eyesight examination method, an eyesight
examination device, and a downloader server for storing a
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program of an eyesight examination method, according to
the present invention, have the advantage of performing an
eyesight examination automatically by using various types
of optotypes.

[0025] Further, an eyesight examination method, an eye-
sight examination device, and a downloader server for
storing a program of an eyesight examination method,
according to the present invention, have the advantage of
performing an eyesight examination precisely by enabling a
selection of a response to various types of displayed opto-
types regardless of refractive errors of eyes such as astig-
matism etc.

[0026] Further, an eyesight examination method, an eye-
sight examination device, and a downloader server for
storing a program of an eyesight examination method,
according to the present invention, have the advantage of
performing an eyesight examination automatically by
enabling a subject of all age groups to make an intuitive
selection of a response to displayed images without causing
the subject to express opinions.

[0027] The advantages to be achieved by the present
invention are not limited to the above-described ones, and
other advantages that have not been described may be
clearly understood from the following description by one of
ordinary skill in the art to which the present invention
pertains.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 illustrates an exemplary block diagram of an
eyesight examination device.

[0029] FIG. 2 illustrates an exemplary appearance of an
eyesight examination device.

[0030] FIG. 3 illustrates a display unit consisting of a
single graphic pixel-type display module.

[0031] FIG. 4 illustrates a display unit consisting of two
graphic pixel-type display modules.

[0032] FIG. 5 illustrates a display unit consisting of a
segment-type display module.

[0033] FIG. 6 illustrates an exemplary flow chart of an
eyesight examination.

DESCRIPTION OF THE SYMBOLS

[0034] 100: Eyesight examination device
[0035] 101: Input unit 103: Storage unit
[0036] 105: External interface unit 107: Output unit
[0037] 109: Sensing unit 111: Display unit
[0038] 111-1: Display module 111-3: Reference optotype
board
[0039] 113: Lighting unit 115: Optical unit
[0040] 117: Control unit 119: Connecting unit
Mode for Carrying out the Invention
[0041] The above-described objects, features, and advan-

tages of the present invention will become apparent from the
following detailed description that will be provided with
reference to the attached drawings. Accordingly, those
skilled in the art to which the present invention pertains can
easily embody the present invention. Further, in describing
the present invention, detailed descriptions of the known
technology in relation to the present invention will be
omitted if they are deemed to make the gist of the present
invention unnecessarily vague. Below, preferred embodi-
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ments of the present invention will be described in detail
with reference to the attached drawings.

[0042] FIG. 1illustrates an exemplary block diagram of an
eyesight examination device 100.

[0043] According to FIG. 1, an eyesight examination
device 100 includes an input unit 101, a storage unit 103, an
external interface unit 105, an output unit 107, a sensing unit
109, a display unit 111, a lighting unit 113, an optical unit
115, a control unit 117 and a connecting unit 119.

[0044] The blocks included in FIG. 1 may be omitted
depending on the type of an eyesight examination device
100 or examples of changes in the design of an eyesight
examination device 100, and blocks that are not included in
FIG. 1 may be further included in the block diagram.

[0045] Various kinds of devices may be used as the
eyesight examination device 100. For instance, the eyesight
examination device 100 may be configured as a mobile
phone, a smart phone, a tablet PC etc., or a personal
computer (PC) etc., or a server that is capable of performing
an eyesight examination by connecting a network such as
the Internet etc., or a terminal exclusive for an eyesight
examination (ref. FIG. 2).

[0046] Depending on the type of an eyesight examination
device 100, specific blocks may be omitted. For instance, if
a PC, a smart phone, a tablet PC etc. are used as the eyesight
examination device 100, a lighting unit 113, an optical unit
115, and/or a sensing unit 109 etc. may be omitted depend-
ing on examples of the configuration of each device.

[0047] Suppose that a terminal exclusive for an eyesight
examination is used as the eyesight examination device 100,
and take a look at each block of the eyesight examination
device 100 in FIG. 1. The input unit 101 receives a user input
from a subject. The input unit 101 is provided with a
direction stick for choosing direction 2, direction 4, or
direction 8, one or more buttons, a touch panel, a touch pad,
a mouse, a keyboard etc. so as to receive a user input and to
output the same into the control unit 117.

[0048] The user input received by the input unit 101 may
show a response to an optotype image displayed for an
eyesight examination. For instance, the response to an
optotype image may include a direction input showing a
direction from an optotype image to a selected reference
image so as to select one reference image among a plurality
of reference images displayed together with an optotype
image. The response may show a direction input itself or a
signal for extracting a direction input.

[0049] The input unit 101 may be used to enable the other
user to control the eyesight examination device 100. For
instance, the input unit 101 receives a user input for request-
ing the drive of the eyesight examination device 100, the
start, finish of an eyesight examination program of the
eyesight examination device 100, the output of eyesight
examination results etc., and transmits the user request into
the control unit 117.

[0050] The storage unit 103 stores a variety of data and
programs. The storage unit 103 includes a mass storage
medium such as volatile memory, non-volatile memory
and/or a hard disk etc. For instance, the storage unit 103
stores an eyesight examination program used for an eyesight
examination. The eyesight examination program may be
downloaded form a downloader server through a network.
The eyesight examination program is loaded onto the control
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unit 117 and performs an eyesight examination of a user
(subject) so as to generate eyesight examination results and
to output the same.

[0051] Additionally, the storage unit 103 stores a variety
of data used for an eyesight examination. For instance, the
storage unit may store a plurality of optotype image groups
used for eyesight examinations. Each optotype image group
includes different optotype image groups with respect to the
same shape. For instance, one optotype image group
includes Landolt optotype images of different sizes, and
another optotype image group may be used for an eyesight
examination and include optotype images showing specific
numbers, specific letters, specific pictures (e.g. umbrella,
ship, airplane etc.) etc. having the same shape. Yet another
optotype image group includes optotype images showing
numbers, letters, pictures etc., which have shapes different
from those of the above-described optotype images. As
described above, the optotype image groups include opto-
type images having the same shapes with different sizes.

[0052] The optotype image groups include a plurality of
optotype images of different sizes and reference images
having the same shapes as the optotype images. FEach
optotype image corresponds to specific eyesight data (visual
acuity values, e.g. 0.1, 0.2, 2.0 etc.). The reference image has
the same shape as the optotype image and has a size the same
as or larger than that of the largest of the optotype images.
The reference images may be displayed and used for a
response made by a user.

[0053] As with the display unit 111 in FIGS. 1 to 3, which
will be described on the basis of various configurations, the
optotype image groups may be cut (carved, drawn) in
advance on the display unit 111, rather than stored in the
storage unit 103, and an optotype image of a specific
optotype image group and a reference image of a specific
optotype image group among one or more optotype image
groups may be shown according to a control signal of the
control unit 117.

[0054] The external interface unit 105 is configured as an
interface for connecting with a device outside the eyesight
examination device 100. The external interface unit 105 may
perform short-range communication so as to connect with a
remote control, a fax, a PC etc. The external interface unit
105 is provided with an interface for the signals of an
infrared remote control, ethernet, bluetooth, or a communi-
cation interface for a fax etc. so as to transmit or output
eyesight examination results according to the control by the
control unit 117. Further, the external interface 105 receives
control data from an external device so as to transmit the
same to the control unit 117. The control unit 117 may
perform operations according to the received control data.

[0055] The output unit 107 outputs eyesight examination
results generated by the control unit 117. The output unit 107
includes a display module such as a liquid-crystal display
(LCD), a light-emitting diode (LED) etc., a printer module
that may be built into the case of the eyesight examination
device 100, and/or an interface for connecting with an
external printer.

[0056] The output unit 107 may further include a speaker.
The speaker may output a voice for notifying eyesight
examination results, and a guide speech for announcing the
start of an eyesight examination or leading a subject (user)
to make a move or an action according to the control by the
control unit 117.
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[0057] The sensing unit 109 recognizes a subject or user of
an eyesight examination. The control unit 117 may start an
eyesight examination according to the recognition of a
subject by the sensing unit 109. The sensing unit 109 may
include a pressure sensor for sensing pressure applied to a
jaw holder, a temperature sensor for sensing the body
temperature of a subject or a user sensed at an eyesight
examination stand, an infrared sensor for recognizing a
subject or a user, a proximity sensor for sensing the prox-
imity of a subject or a user, and/or a circuit for outputting
signals changed according to pressure applied to the jaw
holder etc.

[0058] Herein, the subject or the user may be interchange-
ably used throughout the specification. More strictly, a
person who is taking an eyesight examination according to
the guide of another person is recognized as a subject, and
aperson who performs an eyesight examination according to
the will of a person using the eyesight examination device
100 may be recognized as a user. Below, two types of users
all will be referred to as a subject.

[0059] Signals sensed by the sensing unit 109 are output
into the control unit 117, and the control unit 117 may start
an eyesight examination, load an eyesight examination
program or provide guides to a subject depending on the
type of an eyesight examination device 100.

[0060] The display unit 111 displays images. The display
unit 111 includes one or more display modules 111-1, and
preferably includes two display modules 111-1.

[0061] If the display unit 111 consists of two display
modules 111-1, one display module 111-1 (hereinafter
referred to as “left eye display module™) displays an image
for examining the eyesight of the left eye (hereinafter
referred to as “left eye”), and the other display module 111-1
(hereinafter referred to as “right eye display module)
displays an image for examining the eyesight of the right eye
(hereinafter referred to as “right eye”).

[0062] The left eye display module 111-1 is used to
examine the eyesight of the left eye, the right eye display
module 111-1 is used to examine the eyesight of the right
eye, and the two display modules 111-1 are all used to
examine the eyesight of both eyes. The relative positions of
the left eye display module 111-1 and the right eye display
module 111-1 inside the eyesight examination device 100
may be changed depending on the lens of the optical unit 115
and/or the structure of a reflecting mirror etc.

[0063] The display unit 111 may consist of a single display
module 111-1. In this case, the single display module 111-1
may be used to examine the eyesight of the left eye, the right
eye, and/or both eyes.

[0064] The display module 111-1 may be an LCD module
or an LED module. Each display module 111-1 receives
images or video signals from the control unit 117 through a
promised interface, and displays images (video) according
to the received signals.

[0065] The display module 111-1 may be a graphic pixel-
type LCD module. In the case of a graphic pixel-type LCD
module, the size of the pixel of the LCD module is prefer-
ably configured to be no more than 0.04 mm. If the size of
the graphic pixel is configured to be no more than 0.04 mm,
the range of eyesight examination results (e.g. 1 to 2.0) may
be covered and eyesight may be tested.

[0066] The display module 111-1 may be a segment-type
LCD module. The segment-type LCD module may show
precise optotypes (images) used for an eyesight examination
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because specific patterns, shapes used as optotype images
for an eyesight examination are drawn (carved) in advance.
The segment-type LCD module is configured to draw opto-
type images of one optotype image group or a plurality of
optotype image groups in advance, and to show a specific
optotype image according to the control by the control unit
117. For instance, the segment-type LCD module may
highlight a specific optotype image by means of a control
signal of the control unit 117 for displaying a specific
optotype image, and may display (highlight) another specific
optotype image by means of another control signal of the
control unit 117.

[0067] FIGS. 3 to 5 illustrate the configurations of various
types of display units 111.

[0068] FIG. 3 illustrates a display unit 111 consisting of a
single graphic pixel-type display module 111-1, FIG. 4
illustrates a display unit 111 consisting of two graphic
pixel-type display modules 111-1, and FIG. 5 illustrates a
display unit 111 consisting of a segment-type display mod-
ule 111-1.

[0069] As illustrated in FIGS. 3 to 5, the display unit 111
displays an optotype image used for the current eyesight
examination and a plurality of reference images used for
generating a response to the optotype image from a subject.

[0070] Optotype images are selected from optotype image
groups (in the storage unit 103 or drawn in advance) by the
control unit 117, and reference images are positioned on the
outskirts of an optotype image. For instance, one reference
image of two reference images may be positioned on the left
of an optotype image, and the other reference image may be
positioned on the right of the optotype image. For instance,
one reference image of four reference images may be
positioned on the left of an optotype image, and another
reference image may be positioned on the right of the
optotype image, another reference image may be positioned
on the lower side of the optotype image, and the other
reference image may be positioned on the upper side of the
optotype image.

[0071] One of the displayed reference images has the same
shape as the optotype image that is currently displayed. That
is, one of the reference images has the same shape as the
displayed optotype image, and the other reference images
are configured to have a different shape from the optotype
image that is currently displayed.

[0072] As illustrated in FIG. 3, the display unit 111
consists of a single display module 111-1, and the display
module 111-1 may be a graphic pixel LCD module or a
graphic pixel LED module. In this case, the display module
111-1 may be divided into two sections. One display section
may be for examining the eyesight of the left eye, and the
other display section may be for examining the eyesight of
the right eye. The two display sections are used simultane-
ously for examining the eyesight of both eyes (ref. FIG. 3).
[0073] At the time of examining the eyesight of both eyes,
an optotype image and a plurality of reference images
(direction or direction 4) displayed in the display section for
the left eye, and an optotype image and a plurality of
reference images displayed in the display section for the
right eye are the same.

[0074] As illustrated in FIG. 4 as another configuration
example, the display unit 111 consists of two display mod-
ules 111-1, and each display module 111-1 may be a graphic
pixel LCD module or a graphic pixel LED module.
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[0075] One display module 111-1 is used as a display
module for the left eye 111-1, which displays an optotype
image at the time of examining the eyesight of the left eye,
and the other display module 111-1 is used as a display
module for the right eye 111-1, which displays an optotype
image at the time of examining the eyesight of the right eye.
The display unit 111 is configured to display the same
optotype image on the two display modules 111-1 so as to
examine the eyesight of both eyes.

[0076] The display unit 111 in FIG. 4 may further include
a reference optotype board 111-3. The reference optotype
board 111-3 may accommodate two display modules 111-1.
That is, the reference optotype board 111-3 may be coupled
through the holes provided to the two display modules 111-1
and may be separated. Another reference optotype board
111-3 may be coupled to the display unit 111 or to the
eyesight examination device 100. A reference optotype
board 111-3 may include two holes (rectangular holes)
capable of accommodating two display modules 111-1 and
may be coupled to or separated from the display module
111-1 through the two holes. The reference optotype board
111-3 may be fixed to and separated from the inside of the
eyesight examination device 100 through a coupling means
(e.g. screws, adhesive materials, mechanical structures for
coupling etc.).

[0077] The reference optotype board 111-3 may display a
plurality of reference images. As illustrated in FIG. 4, the
reference optotype board 111-3 may display reference
images in the upward, downward, left and right directions of
each display module 111-1. Reference images are printed on
the reference optotype board 111-3 or carved on the refer-
ence optotype board 111-3 through hollow relief or relief
such that the reference images are shown. In this case, the
reference images are recognized by a subject through an
LED light etc. at the time of examining the eyesight.
[0078] The reference optotype board 111-3 may be omit-
ted depending on the size of a display module 111-1 or
changes in the design of a display module 111-1, or each
display module 111-1 may display all the reference images
positioned on the outskirts of the optotype image.

[0079] As illustrated in FIG. 5 as another configuration
example, the display unit 111 includes two display modules
111-1 and a reference optotype board 111-3. Each display
module 111-1 is a segment-type LCD module.

[0080] One display module 111-1 is used as a display
module for the left eye 111-1, which displays an optotype
image at the time of examining the eyesight of the left eye,
and the other display module 111-1 is used as a display
module for the right eye 111-1, which displays an optotype
image at the time of examining the eyesight of the right eye.
The display unit 111 is configured to display an optotype
image on the two display modules 111-1 so as to examine the
eyesight of both eyes.

[0081] The segment LCD module may draw (carve) all the
optotype images of one or more optotype image groups in
advance, and display one specific optotype image according
to the control signal selected by the control unit 117. For
instance, when the control unit 117 outputs a control signal
for supplying power to a selected optotype image, the
segment LCD module may display the selected optotype
image.

[0082] The display unit 111 in FIG. 5 may further include
a reference optotype board 111-3, and the reference optotype
board 111-3 is configured to accommodate two display
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modules 111-1. Each display module 111-1 may be coupled
to the reference optotype board 111-3 through the holes etc.
(e.g. rectangular holes) provided to the two display modules
111-1 and may be separated. Another reference optotype
board 111-3 displaying other reference images may be
coupled to the display unit 111 or to the eyesight examina-
tion device 100. A reference optotype board 111-3 may be
fixed to and separated from the inside of the eyesight
examination device 100 through a coupling means (e.g.
screws, adhesive materials, mechanical structures for cou-
pling etc.).

[0083] The reference optotype board 111-3 may display a
plurality of reference images. As illustrated in FIG. 4 or 5,
the reference optotype board 111-3 may display reference
images in the upward, downward, left and right directions of
each display module 111-1. Reference images are printed on
the reference optotype board 111-3 or expressed through
hollow relief or relief. In this case, the reference images are
recognized by a subject through an LED light etc. at the time
of examining the eyesight.

[0084] The two segment LCD modules in FIG. 5 may be
coupled to or separated from the eyesight examination
device 100. For instance, the two segment LCD modules are
replaced with a segment LCD display module capable of
displaying optotype images of another optotype image group
depending, if necessary, such that the replaced segment LCD
display module is installed in the eyesight examination
device 100.

[0085] As illustrated in FIGS. 3 to 5 as various configu-
ration examples, the display unit 111 displays optotype
images used for examining eyesight according to the control
by the control unit 117 and displays a plurality of reference
images. (Only) one reference image of the plurality of
reference images has the same shape as the optotype image
that is currently displayed. For instance, if the optotype
image is number 8, an umbrella, a ship, an airplane, one of
the plurality reference images is number 8, an umbrella, a
ship, an airplane that are the same as the optotype image.
[0086] The reference images have the same size as the
largest of the optotype images having the same shape or a
size larger than that of the largest of the optotype images
having the same shape, or a subject recognizes that a
displayed reference image has the same size as the largest of
the optotype images or a size larger than that of the largest
of the optotype images.

[0087] Take a look at the blocks in FIG. 1 again. The
lighting unit 113 outputs light onto the display unit 111. The
lighting unit 113 includes a plurality of white LEDs or color
LEDs so as to keep the optotype images and reference
images displayed on the display modules 111-1 of the
display unit 111 at a constant light level.

[0088] Take a closer look at an exemplary configuration of
the lighting unit 113 with respect to the display unit 111. If
the display unit 111 includes a reference optotype board
111-3, the lighting unit 113 includes a plurality of LEDs so
as to light reference images of the reference optotype board
111-3. One or more LEDs among the plurality of LEDs
lighting the reference optotype board 111-3 light reference
images on the left eye side of the reference optotype board
111-3 and are controlled by the control unit 117. Another or
more LEDs among the plurality of LEDs lighting the
reference optotype board 111-3 light reference images on the
right eye side of the reference optotype board 111-3 and are
controlled according to the control signal of the control unit
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117. Further, the lighting unit 113 includes one or more
LEDs so as to light each display module 111-1. If display
modules themselves include LEDs, LEDs for lighting dis-
play modules 111-1 may be omitted.

[0089] The optical unit 115 includes one or more lenses
and reflecting mirrors so as to enable the eyes of a subject
to recognize an optotype image and a plurality of reference
images of the display unit 111 inside the eyesight examina-
tion device 100. The optical unit 115 may be omitted
depending on the type of an eyesight examination device
100.

[0090] The control unit 117 controls each block of the
eyesight examination device 100. The control unit 117 uses
an eyesight examination program and data (e.g. an optotype
image etc.) that are stored in the storage unit 103 so as to
process data according to the program and to control other
blocks.

[0091] The control unit 117 reacts and processes data
according to the input performed by a subject or by a
manager of the eyesight examination device 100 through the
input unit 101 so as to output the results of processing the
data through the output unit 107. The control unit 117
includes one or more execution units for executing a pro-
gram code, and may mean or may be referred to as a
processor, a microcomputer, a central processing unit
(CPU), a microprocessing unit (MPU) etc.

[0092] The control unit 117 may load an eyesight exami-
nation program according to the input received through the
input unit 101, sets an eyesight examination mode with
respect to both eyes, the left eye and/or the right eye of a
subject within the eyesight examination program, and per-
forms an eyesight examination in a mode designated as a
subject recognition through a sensing unit 109.

[0093] At the time of examining the left eye, the control
unit 117 controls the left eye display module 111-1 and the
reference optotype board 111-3 so as display an optotype
image and a plurality of reference images. At the time of
examining the right eye, the control unit 117 controls the
right eye display module 111-1 and the reference optotype
board 111-3 so as display an optotype image and a plurality
of reference images. At the time of examining both eyes, the
control unit 117 controls the right eye and left eye display
modules 111-1 and the reference optotype board 111-3 so as
display each optotype image and each of the plurality of
reference images.

[0094] After displaying an optotype image, the control
unit 117 may receive a response of a subject through the
input unit 101 during the process of an eyesight examina-
tion. A subject inputs a response to an optotype image
through the input unit 101 according to the recognition of the
displayed optotype image and the displayed plurality of
reference images, and the input unit 101 receives an input
signal representing a response.

[0095] For instance, a subject may recognize a reference
image having the same shape as an optotype image, and
input a response representig a direction from the optotype
image to the reference image having the same shape as the
optotype image through a direction stick or a button etc. The
input unit 101 receives a signal representing the response
from the direction stick or the button etc.

[0096] According to the receipt of a response, the control
unit 117 determines a reference image selected from the
plurality of displayed reference images on the basis of the

Apr. 11,2019

response and determines whether the determined reference
image has the same shape as the optotype image that is
currently displayed.

[0097] For instance, the control unit 117 receives a direc-
tion input through the input unit 101, determines a reference
image corresponding to the direction input among a plurality
of reference images of direction 2, direction 4, direction 8,
and determines whether the determined reference image is
the same as the optotype image that is currently displayed.
The control unit 117 may determine a direction of a refer-
ence image having the same shape as an optotype image that
is currently displayed, in advance, depending on whether a
direction input is the same as a direction determined in
advance.

[0098] The control unit 117 determines a following opto-
type image as a result of determining whether a reference
image is the same as an optotype image that is currently
displayed. For instance, when determining that a reference
image is the same as an optotype image that is currently
displayed, the control unit 117 may select an optotype image
having a visual acuity value smaller than that corresponding
to an optotype image that is currently displayed. If the
control unit determines that a reference image is different
from an optotype image that is currently displayed, the
control unit 117 may select an optotype image having a
visual acuity value larger than that corresponding to an
optotype image that is currently displayed. A selected opto-
type image may be the same as or different from an optotype
image that is currently displayed.

[0099] Further, according to the selection of a following
optotype image, the control unit 117 may determine a
plurality of reference images that will be used for the
following optotype image. The determination of reference
images may be omitted according to a configuration
example (e.g. reference optotype board 111-3) of a display
unit 111.

[0100] According to the determination of a following
optotype image and a plurality of reference images, the
control unit 117 outputs an image (video) signal representing
a following optotype image and a plurality of reference
images into the display unit 111.

[0101] At the time of examining one eye (e.g. the left eye
or the right eye), the control unit 117 outputs a single
optotype image and a plurality of reference images posi-
tioned on the outskirts of the optotype image through the
display unit 111. At the time of examining both eyes, the
control unit 117 outputs two optotype images and a plurality
of reference images positioned on the outskirts of each of the
optotype images through the display unit 111.

[0102] The connecting unit 119 receives and transmits
data and control data among blocks. The connecting unit
consists of a combination of one or more a parallel bus, a
serial bus, a general-purpose input/output (GPIO) etc.
[0103] FIG. 2 illustrates an exemplary appearance of an
eyesight examination device 100.

[0104] The eyesight examination device 100 in FIG. 2 is
an example of a terminal exclusive for an eyesight exami-
nation configured according to the present invention.
According to FIG. 2, the eyesight examination device 100
includes a jaw holder and an eyesight examination stand,
and includes a direction stick and one or more buttons that
are included in the input unit 101. The direction stick or one
specific button may be omitted or replaced with another
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input means performing identical or similar functions
according to a modified example.

[0105] Take a brief look at the appearance of the eyesight
examination device 100. The jaw holder is a device for
holding the jaw of a face at the time of examining eyesight,
and the eyesight examination stand is configured to accom-
modate both eyes such that an image exposed to one eye or
both eyes is displayed through the eyesight examination
stand.

[0106] The direction stick is configured to direct a specific
direction representing a reference image the same as an
optotype image displayed through the eyesight examination
stand. For instance, the direction stick outputs a direction
signal representing the upward, downward, left and right
directions into the control unit 117 of the eyesight exami-
nation device 100.

[0107] The button is also used to input a reaction (re-
sponse) of a subject with respect to a displayed optotype
image. For instance, if a subject cannot recognize an opto-
type image or cannot find a reference image the same as the
optotype image, the button may be used to show it.

[0108] The button, the direction stick or both thereof may
be used for an eyesight examination. The button or the
direction stick may be omitted according to the use of an
eyesight examination. The button is a push-type one or a
touch-type one.

[0109] FIG. 6 illustrates an exemplary flow chart of an
eyesight examination.

[0110] Steps illustrated in the flow chart in FIG. 6 may be
performed by an eyesight examination device 100 and
preferably performed by controlling other blocks by means
of an eyesight examination program loaded by the control
unit 117. The eyesight examination program may be a
program for various purposes but is at least a program for
examining a subject (user)’s eyesight by using an input 101
etc. For instance, the eyesight examination program may be
configured such that an eyesight examination is performed
like a game during the processes of supplying fairy tale
videos or vices to a child. Additionally, the eyesight exami-
nation program may be configured such that an eyesight
examination is unconsciously performed during a game
embedded in a game program supplied to a child or an
adolescent etc. As described above, the eyesight examina-
tion program may be a program exclusive for an eyesight
examination or a program that is embedded in a different
kind of program and performs an eyesight examination is
performed at a specific time.

[0111] The eyesight examination device 100 has been
described in detail with reference to FIGS. 1 to 5. Accord-
ingly, repetitive things regarding the eyesight examination
device 100 will be briefly described.

[0112] First, in a set mode of examining the eyesight of the
left eye, the right eye or both eyes, a control unit 117 selects
one optotype image among various optotype image groups
(S101). For instance, the control unit 117 selects one opto-
type image group among various optotype image groups
consisting of shapes such as a number, a letter, an umbrella,
a ship, an airplane etc. and selects one optotype image
corresponding to a specific visual acuity value from the
selected optotype image group. For instance, the control unit
117 may select an optotype image corresponding to a middle
visual acuity value within the range in which an eyesight
examination is possible from the optotype image group.
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[0113] Further, the control unit 117 selects a plurality of
reference images (S103). Step 103 may be omitted or
performed before step 101 depending on a configuration
example of a display unit 111. For instance, if a reference
optotype board 111-3, capable of being detached from and
coupled to a display module 111-1, is used, a reference
optotype board 111-3 that will be used in advance by a
manager etc. of the eyesight examination device 100 may be
coupled to a display module 111-1. Of a plurality of refer-
ence images, at least one reference image has the same shape
as the selected optotype image. The reference image having
the same shape has a size the same as or larger than that of
the largest of the optotype images in the selected optotpye
image group.

[0114] The reference images are configured to be larger
than the optotype images such that a subject exactly recog-
nizes a reference image (shape). For instance, the reference
image is configured to be the same as or larger than an
optotype image corresponding to the lowest visual acuity
value of 0.1, a value in which an eyesight examination is
possible.

[0115] Then, the control unit 117 controls the display unit
111 and displays a selected optotype image and a plurality of
reference images such that a subject recognizes the selected
optotype image and the plurality of reference images (S105).
According to a mode of examining the eyesight of the left
eye, the right eye, both eyes, the control unit 117 displays an
optotype image and a plurality of reference images in a
display section for the left eye and displays an optotype
image and a plurality of reference images in a display
section for the right eye. In a mode of examining the
eyesight of both eyes, the control unit 117 displays two
identical optotype images and two identical sets of a plu-
rality of reference images onto a display section (module)
for the left eye and a display section (module) for the right
eye. The plurality of reference images are displayed on the
outskirts of the optotype image, and the subject may deter-
mine the direction of each reference image from the opto-
type image.

[0116] The control unit 117 may perform control differ-
ently so as to control an optotype image and a plurality of
reference images depending on the configuration of the
display unit 111.

[0117] If the display unit 111 consists of a single graphic
pixel-type display module 111-1, the control unit 117 con-
stitutes an image frame by using pixel data of an optotype
image and pixel data of a plurality of selected reference
images from a storage unit 103, and outputs video signals of
the constituted image frame into the single display module
111-1. At the time of examining the eyesight of both eyes,
two identical optotype images and two identical sets of
reference images are displayed on the image frame, and at
the time of examining the eyesight of one eye (the heft eye
or the right eye), a single optotype image and a plurality of
reference images positioned on the outskirts of the optotype
image are displayed onto the image frame in the relevant
display section.

[0118] If the display unit 111 consists of two graphic
pixel-type display modules 111-1, the control unit 117
constitutes image frames for display modules 111-1 corre-
sponding according to modes of examining the eyesight of
one eye or both eyes, and outputs video signals of the
constituted image frames into the relevant display module
111-1. The control unit 117 may constitutes one or two
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image frames, and each image frame includes an optotype
image and may further include a plurality of reference
images. If a reference optotype board 111-3 is coupled to the
display unit 111, a plurality of reference images are not
included in an image frame, and the control unit 117 may
turn on one or more LED corresponding to a plurality of
reference images by controlling a lighting unit 113 so as to
display the plurality of reference images of the reference
optotype board 111-3.

[0119] If the display unit 111 consists of a segment-type
display modules 111-1, the control unit 117 outputs control
signals into one or two display modules 111-1 so as to
display a selected optotype image (e.g. highlighting the
relevant optotype image or supplying lighting etc.). Further,
the control unit 117 may turn on one or more LEDs
corresponding to one or two sets of reference images
selected according to an eyesight examination mode among
two sets of reference images by controlling the lighting unit
113 so as to display each of the plurality of reference images
of' the reference optotype board 111-3. The LED may output
a light source onto a corresponding reference image.
Accordingly a subject may recognize a marked reference
image.

[0120] Regardless of the type of the display unit 111,
displayed reference images are all positioned on the out-
skirts of displayed optotype images. That is, reference
images are positioned on the outskirts of various directions
selected in connection with a direction stick or output button
(e.g. button for selecting upward, downward, left and right
directions) of an input unit 101. Each of the reference
images is positioned on the outskirts of an optotype image
in different directions.

[0121] As described above, the control unit 117 displays
an optotype image and a plurality of reference images, and
a subject may recognize such images. Accordingly, a user
inputs a response to the displayed optotype image through
the input unit 101, and the control unit 117 receives the
user’s response representing the response to the optotype
image through the input unit 101 (S107).

[0122] Then, according to the receipt of the user’s
response representing the response to the optotype image,
the control unit 117 determines a reference image selected
from the plurality of displayed reference images on the basis
of the response and determines whether the determined
reference image has the same shape as the optotype image
that is currently displayed (S109). The response is a user
input representing a selection of a reference image having
the same shape as the optotype image. Only one reference
image among a plurality of reference images has the same
shape as the optotype image that is currently displayed so as
to induce the subject to make an exact selection.

[0123] Take a closer look at this with reference to
examples. The subject recognizes the optotype image
through the eyes and also recognizes a plurality of images
positioned on the outskirts of the optotype image. The
subject may recognize a reference image having the same
shape as an optotype image by comparing each of the
plurality of reference images with optotype images. The
subject may supply a user input for selecting a reference
image recognized as having the same shape as an optotype
image through the input unit 101 through the input unit 101
s0 as to show a recognized reference image. For instance, the
subject may input, into the input unit 101, a response
including a direction input for showing the relevant direction
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by using the direction stick etc. so as to select an identical
reference image positioned on the outskirts of the optotype
image in direction 2, direction 4, direction 8 etc.

[0124] According to the receipt of the direction input of
the response, the control unit 117 receives a direction input
through the input unit 101, determines a reference image
corresponding to the direction input among a plurality of
reference images and determines whether the corresponding
reference image has the same shape as the optotype image
that is currently displayed. For instance, in the state where
the control unit determines a direction value of a reference
image with an identical shape in advance (at S103 or S105),
the control unit 117 may determine whether a reference
image of the direction input selected by the subject is the
same as the optotype image that is currently displayed by
comparing the determined direction value with the received
direction value.

[0125] Then, the control unit 117 determines a condition
for finishing the eyesight examination (S111). The condition
for finishing the eyesight examination may be frequencies of
displaying optotype images repetitively (S105), the question
of whether results of an eyesight examination are precise
according to user inputs etc. If results of an eyesight
examination are precise, the control unit 117 may output the
results of the eyesight examination through an output unit
107 or an external interface unit 105.

[0126] If the condition for finishing the eyesight exami-
nation is satisfied, step 200 is performed, and the control unit
117 finishes the steps of the flow chart in FIG. 6.

[0127] If the condition for finishing the eyesight exami-
nation is not satisfied, the control unit 117 selects an
optotype image (S113), which will be displayed, according
to the earlier receipt of the above-described response and the
determination. If the control unit determined earlier (S109)
that a reference image has the same shape as an optotype
image, the control unit 117 selects a smaller optotype image
corresponding to a visual acuity value (e.g. 1.2) higher than
that corresponding to the optotype image that was displayed
earlier (e.g. 1.0). If the control unit determined earlier
(S109) that a reference image was not the same as an
optotype image, the control unit 117 selects a larger optotype
image corresponding to a visual acuity value (e.g. 0.8) lower
than that corresponding to the optotype image that was
displayed earlier (e.g. 1.0).

[0128] According to a selection of a following optotype
image, the control unit 117 repetitively performs steps S103
to S109 so as to precisely perform an eyesight examination
with respect to the subject. At step 105, the control unit 117
may display a following optotype image and a plurality of
reference images used to select the following optotype
image.

[0129] As described above, according to an eyesight
examination method of the present invention, an eyesight
examination may be performed with a user input showing
that reference images recognized by a subject and an opto-
type image are the same. Additionally, an eyesight exami-
nation is performed with a direction input for selecting a
reference image around an optotype image, and by doing so,
anyone can perform an eyesight examination readily. Fur-
ther, an eyesight examination according to the present
invention is similar to a game of finding pictures with the
same shape. Accordingly, an eyesight examination accord-
ing to the present invention may provide fun to subjects and
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may be linked with other games or contents such that an
eyesight examination is performed while other games or
contents are played.

[0130] The present invention with the above-described
configuration is capable of performing an eyesight exami-
nation in an exact way regardless of whether a subject has
astigmatism etc. by using images having a variety of shapes,
and is applicable to an eyesight examination for astigmatism
etc. An eyesight examination may be performed for various
subjects because a subject can simply and intuitively provide
input for an eyesight examination through a unified input
method to show an image the same as an image comparison
of the present invention.

[0131] Meanwhile, an eyesight examination program per-
forming the steps of the flow chart in FIG. 6 may be
downloaded from a downloader server through a network.
[0132] The downloader server includes at least a commu-
nication module, a storage module and a control module so
as to control the download of a requested program.

[0133] The communication module receives a download
request through a network such as the Internet etc. and
transmits a program corresponding to the download request
(e.g. an eyesight examination program) to a device (e.g. an
eyesight examination device 100) requesting a download
through a network. The communication module includes a
chipset for dealing with one or more wire local area net-
works or wireless local area networks so as to transmit and
receive data.

[0134] The storage module is provided with a mass stor-
age medium such as a hard disk etc. so as to store a plurality
of downloadable programs. The storage module stores an
eyesight examination program capable of performing an
eyesight examination (ref. FIG. 6) according to at least the
present invention.

[0135] The control module includes one or more execution
units so as to search a program stored in the storage module
according to the download request received through the
communication module, extracts a requested program and
transmits the extracted program to a device requesting a
download through the communication module in response to
the request.

[0136] For instance, the control module extracts an eye-
sight examination program from the storage module at the
request for the download of an eyesight examination pro-
gram and delivers the extracted eyesight examination pro-
gram to the communication module so as to transmit the
same to an eyesight examination device 100 requesting a
download.

[0137] An optotype image displayed onto the present
invention may be configured as various kinds of images. The
optotype image may be configured as a number, a picture or
a letter etc. Further, the optotype image may be configured
as color vision examination images used for a color amblyo-
pia examination or color blindness examination.

[0138] An eyesight examination method and an eyesight
examination device 100 of the present invention may per-
form a color vision examination alternatively, or together
with other eyesight examinations by confirming a response
through a user input. Optotype images used for a color
vision examination consist of dots of different colors, and
specific colors represent specific specific numbers, so as to
examine whether a subject recognizes specific colors. If
optotype images are ones for an eye vision examination, one
of the plurality of displayed reference images represents a
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number the same as a number expressed as dots having
identical colors in an optotype image. For instance, refer-
ence images may appear black.

[0139] At the time of testing color vision, two display
modules 111-1 or a single display module 111-1 may be used
in a method for examining eyesight and for an eyesight
examination device 100, and one eye or both eyes may be
displayed in black.

INDUSTRIAL APPLICABILITY

[0140] The present invention that has been described
above should not be limited to the above-described embodi-
ments and the attached drawings because the present inven-
tion may be replaced, modified and changed in various ways
without departing from the technical spirit of the present
invention by one of ordinary skill in the art to which the
present invention pertains.

1. An eyesight examination method performed by an

eyesight examination device comprising:

(a) displaying an optotype image and a plurality of
reference images;

(b) receiving a response to the optotype image; and

(c) determining whether of the plurality of reference
images, a reference image determined through the
response has the same shape as the optotype image,

wherein one reference image among the plurality of
reference images has the same shape as the optotype
image.

2. The eyesight examination method according to claim 1,

wherein each of the plurality of displayed reference
images are positioned on the outskirts of the displayed
optotype image in different directions,

the response comprises a direction input for selecting one
reference image among a plurality of reference images,
and

the question whether a reference image corresponding to
a direction input of the response and the optotype
image have the same shape is determined in the step
©.

3. The eyesight examination method according to claim 2,

wherein the reference image has a size the same as or
larger than that of the largest of the optotype images
having the same shape.

4. The eyesight examination method according to claim 1,

further comprising:

(d) displaying a following optotype image selected
according to a result of determination made in the step
(c) and a plurality of reference images,

wherein two optotype images and two sets of a plurality
of reference images positioned respectively on the
outskirts of each of the optotype images are displayed
in the steps (a) and (d) such that both eyes of a subject
are examined.

5. An eyesight examination device comprising:

a display unit for displaying an optotype image and a
plurality of reference images;

an input unit for receiving a response to the optotype
image; and

a control unit for determining whether of the plurality of
reference images, a reference image determined
through the response has the same shape as the opto-

type image,
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wherein one reference image among the plurality of
reference images has the same shape as the optotype
image.

6. The eyesight examination device according to claim 5,

wherein each of the plurality of reference images dis-
played onto the display unit are positioned on the
outskirts of the displayed optotype image in different
directions,

the response received through the input unit comprises a
direction input for selecting one reference image
among a plurality of reference images, and

the control unit determines whether of the plurality of
reference images, a reference image corresponding to a
direction input of the response and the optotype image
have the same shape.

7. The eyesight examination device according to claim 5,

wherein the control unit selects a following optotype
image according to a result of determination on a
determined reference image and an optotype image,
and outputs a selected following optotype image and a
plurality of reference images through the display unit,
and

the display unit displays two optotype images and two
sets of a plurality of reference images positioned
respectively on the outskirts of each of the optotype
images such that both eyes of a subject are examined.

8. The eyesight examination device according to claim 7,

wherein the display unit comprises two display modules
for displaying each optotype image, and a reference
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optotype board for respectively displaying a plurality of
reference images and for accommodating the two dis-
play modules.

9. The eyesight examination device according to claim 7,

wherein the display unit comprises two display modules
for displaying each optotype image and a plurality of
corresponding reference images, and

the control unit configures a plurality of reference images
to respectively have a size the same as or larger than
that of the largest of optotype images having the same
shape so as to output each of the plurality of reference
images together with an optotype image onto the dis-
play modules.

10. A downloader server for storing a program of an

eyesight examination method comprising:

a communication module for receiving a download
request through a network and transmitting a program
corresponding to the download request through a net-
work;

a storage module configured to store a plurality of pro-
grams and to store an eyesight examination program for
executing the eyesight examination method according
to claim 1; and

a control module for delivering an eyesight examination
program stored in the storage module to the commu-
nication module according to the request for download-
ing an eyesight examination program, which is
received through the communication module.
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