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Description

Title of Invention: METHOD OF CAPTURING IRIS IMAGE,

COMPUTER-READABLE RECORDING MEDIUM STORING

THE METHOD, AND IRIS IMAGE CAPTURING APPARATUS
Technical Field

[1] The present invention relates generally to an image capturing apparatus, and more

particularly, to a method of providing guide information for capturing an iris image, a

computer-readable recording medium storing the method, and an iris image capturing

apparatus.

Background Art
[2] The importance of security of personal information stored in portable terminals has

been emphasized, and there has been an increased need for authenticating users of

portable terminals by biometric recognition.

[3] In order to capture a high-quality image of an iris of a user, an iris recognizing

apparatus uses a camera having an auto focus function and a zoom in/out function, and

uses a high- spec camera capable of minimizing motion blurring.

[4] However, a front camera of a thin apparatus, such as, for example, a smartphone,

does not have an auto focus function and a zoom in/out function. Thus, when a

portable terminal is configured to have an auto focus function and a zoom in/out

function for iris recognition, the thickness of the portable terminal increases and the

cost thereof increases.

Disclosure of Invention

Solution to Problem
[5] The present invention has been made to address at least the above problems and/or

disadvantages and to provide at least the advantages described below. Accordingly, an

aspect of the present invention provides iris image capturing methods for capturing an

image, in which reflected light is not present and eye movement is stabilized, from

among images captured by a camera.

Brief Description of Drawings
[6] The above and other aspects, features, and advantages of the present invention will

become more apparent from the following detailed description when taken in con

junction with the accompanying drawings in which:

[7] FIG. 1 is a block diagram illustrating an iris image capturing apparatus for providing

guide information, according to an embodiment of the present invention;

[8] FIG. 2 is a flowchart illustrating an iris image capturing method for providing guide



information, according to an embodiment of the present invention;
[9] FIG. 3 is a block diagram illustrating an iris image capturing apparatus for capturing

an eye movement stabilized image, according to an embodiment of the present

invention;

[10] FIG. 4 is a flowchart illustrating an iris image capturing method for capturing an eye

movement stabilized image, according to an embodiment of the present invention;

[11] FIGS. 5A and 5B illustrate an atypical reflection region determined by the iris image

capturing apparatus, according to an embodiment of the present invention;

[12] FIG. 6 illustrates the outputting, by the iris image capturing apparatus, of guide in

formation for preventing a reflection region based on an atypical reflection region,

according to an embodiment of the present invention;

[13] FIGS. 7A and 7B illustrate a typical reflection region determined by the iris image

capturing apparatus, according to an embodiment of the present invention;

[14] FIGS. 8A to 8C illustrate the outputting, by the iris image capturing apparatus, of

guide information for preventing a reflection region based on a typical reflection

region, according to an embodiment of the present invention; and

[15] FIGS. 9A and 9B illustrate the acquiring, by the iris image capturing apparatus, of

eye movement information by detecting eye movement in an eye region, according to

an embodiment of the present invention.

Best Mode for Carrying out the Invention
[16] According to an aspect of the present invention, a method is provided for capturing

an image in a portable terminal. An image is received at the portable terminal. An eye

region is detected in the image. An eye center of the eye region is determined. It is de

termined whether a reflection region is detected in the eye region. When the reflection

region is detected, a shape of the reflection region is determined, and guide in

formation for preventing the reflection region is output based on the shape of the re

flection region.

[17] According to another aspect of the present invention, an image capturing apparatus is

provided, which includes an image receiving unit configured to receive an image, an

eye region detecting unit configured to detect an eye region in the image, and an eye

center determining unit configured to determine an eye center of the eye region. The

image capturing apparatus also includes a reflection region detecting unit configured to

determine whether a reflection region is detected in the eye region, and a shape de

termining unit configured to determine a shape of the reflection region, when the re

flection region is detected. The image capturing apparatus further includes a guide in

formation output unit configured to output guide information for preventing the re

flection region based on the shape of the reflection region, when the reflection region



is detected.
[18] According to an additional aspect of the present invention, a computer-readable

recording medium is provided that stores computer program codes for performing a

guide information providing method for an image capturing method when executed by

a processor. In the image capturing method, an image is received. An eye region is

detected in the image. An eye center of the eye region is determined. It is determined

whether a reflection region is detected in the eye region. When the reflection region is

detected, a shape of the reflection region is determined, and guide information for

preventing the reflection region is output based on the shape of the reflection region.

Mode for the Invention
[19] Embodiments of the present invention are described in detail with reference to the ac

companying drawings. The same or similar components may be designated by the

same or similar reference numerals although they are illustrated in different drawings.

Detailed descriptions of constructions or processes known in the art may be omitted to

avoid obscuring the subject matter of the present invention.

[20] As used herein, the term "and/or" includes any and all combinations of one or more

of the associated listed items. Expressions such as "at least one of," when preceding a

list of elements, modify the entire list of elements and do not modify the individual

elements of the list.

[21] Although terms such as "first" and "second" may be used herein to describe various

elements or components, these elements or components should not be limited by these

terms. These terms are only used to distinguish one element or component from

another element or component.

[22] The terms used herein are for the purpose of describing embodiments only and are

not intended to limit the scope of the present invention. As used herein, the singular

forms "a", "an", and "the" are intended to include the plural forms as well, unless the

context clearly indicates otherwise. It will be understood that terms such as

"comprise", "include", and "have", when used herein, specify the presence of stated

features, integers, steps, operations, elements, components, or combinations thereof,

but do not preclude the presence or addition of one or more other features, integers,

steps, operations, elements, components, or combinations thereof.

[23] FIG. 1 is a block diagram of an iris image capturing apparatus for providing guide in

formation, according to an embodiment of the present invention.

[24] Referring to FIG. 1, an iris image capturing apparatus 100a includes an image

receiving unit 10, an eye region detecting unit 20, an eye center determining unit 30, a

reflection region detecting unit 40, a shape determining unit 50, and a guide in

formation output unit 60.



[25] The image receiving unit 10 receives an image acquired from a camera. For example,

the image may be an input image acquired from the camera.

[26] The eye region detecting unit 20 detects an eye region in the image received by the

image receiving unit 10.

[27] For example, a method of detecting an eye region from an input image may include

various methods such as, for example, a learning-based method and a mask-based

method, but is not limited thereto.

[28] The eye center determining unit 30 determines an eye center of the eye region

detected by the eye region detecting unit 20.

[29] For example, the eye center may be a center point of the eye region.

[30] As another example, the eye center may be center coordinates of a region of the eye

region that has a pixel gray scale value that is less than or equal to a predetermined

threshold value. Also, when an iris region is detected in the eye region, the eye center

may be an iris center. Also, the eye center may be a center of a pupil region.

[31] According to an embodiment of the present invention, the reflection region detecting

unit 40 detects a reflection region in the eye region detected by the eye region

detecting unit 20.

[32] The pixel gray scale value may be represented by numerical values 0 to 255 repre

sentative of pixel intensity.

[33] For example, the reflection region may be a region of the eye region that has a pixel

gray scale value that is greater than or equal to a predetermined threshold value.

[34] The shape determining unit 50 determines a shape of the reflection region detected

by the reflection region detecting unit 40.

[35] For example, the reflection region may be a region of the eye region that has a pixel

gray scale value that is greater than or equal to a threshold value. Thus, according to an

embodiment of the present invention, a boundary line of adjacent pixels having a great

change in the pixel gray scale value may be detected as the shape of the reflection

region.

[36] The shape of the reflection region may be determined by the form, size, position, and

number of reflection regions. For example, the shape of the reflection region generated

due to eyeglasses worn by a user may be an elliptical shape or a circular shape, as i l

lustrated in FIGS. 7A and 7B. Also, the shape of the reflection region generated due to

a contamination of a camera lens may be an atypical shape, as illustrated in FIGS. 5A

and 5B.

[37] The guide information output unit 60 outputs guide information for preventing the re

flection region, based on the shape of the reflection region that is determined by the

shape determining unit 50.

[38] For example, when a reflection region is detected in the eye region, the iris image



capturing apparatus 100a may output guide information for preventing the reflection

region. When a reflection region is not detected in the eye region, the iris image

capturing apparatus 100a may capture an eye movement stabilized image.

[39] For example, the shape of the reflection region generated due to the contamination of

a camera lens may be distinguished from the shape of the reflection region generated

due to eyeglasses worn by the user.

[40] For example, the guide information output for the shape of the reflection region

generated due to a contamination of a camera lens is described in greater detail below

with reference to FIG. 6.

[41] The guide information output for the shape of the reflection region generated due to

eyeglasses worn by the user is described in greater detail below with reference to

FIGS. 8A to 8C.

[42] The guide information may include at least one of visual information, auditory in

formation, and vibration information. For example, the guide information output unit

60 may include an audio output unit that outputs audio signals, a display unit that

outputs video signals, and/or a vibration motor that outputs vibration signals.

[43] FIG. 2 is a flowchart of an iris image capturing method for providing guide in

formation, according to an embodiment of the present invention.

[44] Referring to FIG. 2, in step S100, the iris image capturing apparatus 100a receives an

image.

[45] For example, the image may be an image including an eye region acquired from a

camera.

[46] In step SI 10, the iris image capturing apparatus 100a detects an eye region in the

received image.

[47] A method of detecting an eye region from an input image may include various

methods such as, for example, a learning-based method and a mask-based method, but

is not limited thereto.

[48] In step S120, the iris image capturing apparatus 100a determines an eye center in the

detected eye region.

[49] For example, the eye center may be a center point of the eye region.

[50] As another example, the eye center may be center coordinates of a region of the eye

region that has a pixel gray scale value that is less than or equal to a predetermined

threshold value. Also, the eye center may be a center of a pupil region.

[51] In step SI30, the iris image capturing apparatus 100a determines whether a reflection

region is detected in the detected eye region.

[52] For example, the reflection region may be a region of the eye region that has a pixel

gray scale value that is greater than or equal to a threshold value. The pixel gray scale

value may be represented by numerical values 0 to 255 representative of pixel



intensity.

[53] The eye region refers to a region including a pupil, an iris, and a sclera.

[54] When a reflection region is not detected, guide information for preventing a re

flection is not output and the methodology terminates.

[55] When a reflection region is detected, the iris image capturing apparatus 100a de

termines a shape of the reflection region, in step S140.

[56] According to an embodiment of the present invention, a boundary line of adjacent

pixels having a great change in the pixel gray scale value may be detected as the shape

of the reflection region.

[57] According to an embodiment of the present invention, the shape of the reflection

region may be determined by the form, size, position, and number of the reflection

region. For example, the shape of the reflection region generated due to eyeglasses

worn by the user may be an elliptical or circular shape, as illustrated in FIGS. 7A and

7B. Also, the shape of the reflection region generated due to the contamination of a

camera lens may be an atypical shape, as illustrated in FIGS. 5A and 5B.

[58] In step S150, the iris image capturing apparatus 100a determines whether the shape

of the reflection region is typical or atypical.

[59] A typical shape of the reflection region includes an elliptical or a circular reflection

region 120c independently present, as illustrated in FIG. 7A. A typical shape of the re

flection region also includes an elliptical reflection region 120d and a circular re

flection region 120c overlapping each other, as illustrated in FIG. 7B.

[60] An atypical shape of the reflection region includes a linear reflection region 120a dis

tributed across an eye region 110a around circular or elliptical reflection light, as il

lustrated in FIG. 5A. An atypical shape of the reflection region also includes an

atypical (non-circular or non-elliptical) reflection region 120c that overlaps an eye

region 110a, as illustrated in FIG. 5B.

[61] The guide information for preventing the reflection region is output based on the

shape of the reflection region. For example, the guide information may include at least

one of visual information, auditory information, and vibration information.

[62] If the shape of the reflection region is determined to be atypical, the iris image

capturing apparatus 100a outputs guide information for removing a contaminant of a

camera lens to the user, in step S160. The methodology then returns to step S100.

[63] According to an embodiment of the present invention, when a portable terminal is

used to provide an iris image capturing method, and a camera lens is stained with a fin

gerprint or a foreign substance due to the user's touch, a contaminant of the camera

lens of the portable terminal may interfere with iris image capturing by the portable

terminal. Due to a contaminant of a camera lens or an eyeglass lens, an atypical re

flection region may be detected in the eye region.



[64] In order to capture an iris image by using an image from which a reflection region is

removed, the guide information, including at least one of visual information, auditory

information, and vibration information, is output, as described in greater detail below

with reference to FIG. 6.

[65] If the shape of the reflection region is determined to be typical, the iris image

capturing apparatus 100a outputs guide information for guiding a position to which an

eye is to move, which is opposite to that of the reflection region with respect to an eye

center, in step S170. The methodology then terminates after step S170.

[66] If the shape of the reflection region is determined to be typical, the position of the

eye center and the position of the reflection region may be acquired. The guide in

formation for guiding the position to which the eye is to move is output.

[67] The position of the eye center may vary depending on the eye region. For example,

the position of the eye center may be a center of an iris or pupil region.

[68] Also, the position of the reflection region may vary depending on at least one of the

shape, number, and size of the reflection region. For example, when the shape of the

reflection region is a circular or elliptical, a center of the circular or elliptical shape

may be determined as the position of the reflection region. For example, when the

shape of the reflection region is a plurality of circular or elliptical shapes, a center of

the circular or elliptical shape having the largest area among the plurality of circular or

elliptical shapes may be determined as the position of the reflection region.

[69] When the reflection region includes overlapping circular and elliptical shapes, a

halfway point between a center of the circular shape and a center of the elliptical shape

may be determined as the position of the reflection region. However, a method of de

termining the position of the reflection region is not limited thereto.

[70] The guide information may include at least one of visual information, auditory in

formation, and vibration information. For example, a pointer User Interface (UI)

screen, which provides information about the position to which the eye is to move, or

an eye guide line UI screen may be displayed on a display unit of the portable terminal,

which is described in greater detail below with reference to FIGS. 8A to 8C.

[71] FIG. 3 is a block diagram of an iris image capturing apparatus for capturing an eye

movement stabilized image, according to an embodiment of the present invention.

[72] Referring to FIG. 3, in addition to the components of the iris imaging capturing

apparatus 100a of FIG. 1, the iris image capturing apparatus 100b further includes a

movement information acquiring unit 70, a capture control unit 80, and an iris region

detecting unit 21.

[73] The iris region detecting unit 2 1 detects an iris region in the eye region detected by

the eye region detecting unit 20.

[74] The iris region is a region including an iris, and may be detected based on the eye



region detected in an image acquired by a camera. According to an embodiment of the

present invention, an iris diameter in the eye region may vary depending on the

distance between the user and the camera. Accordingly, a different iris region may be

detected when the iris diameter varies.

[75] The iris region may be determined in the eye region detected in the image received

from the camera, based on a predetermined iris diameter. For example, when the

distance between the user and a camera lens capturing an image is about 15 cm, the iris

diameter may have about 200 pixels, and when the distance between the user and the

camera lens is about 25 cm, the iris diameter may have about 130 pixels.

[76] According to an embodiment of the present invention, when a reflection region is not

detected in the eye region detected by the eye region detecting unit 20, the movement

information acquiring unit 70 acquires eye movement information by detecting eye

movement. According to another embodiment of the present invention, the movement

information acquiring unit 70 acquires iris movement information by detecting iris

movement in the iris region detected by the iris region detecting unit 21.

[77] According to an embodiment of the present invention, the eye movement detected in

an iris image capturing method is used to determine whether a blur is generated by

motion during image capturing.

[78] For example, in an embodiment of the present invention, a variation degree value,

such as, for example, a variance or a standard deviation, of eye center coordinates

acquired from consecutive image frames of the image received by the image receiving

unit may be acquired as the eye movement information. In another embodiment of the

present invention, when a range of eye center coordinates acquired from consecutive

image frames of the image received by the image receiving unit is determined in a

region within a predetermined range (L < x < R, B < y < T), the number of consecutive

image frames may be acquired as the eye movement information. Herein, in the prede

termined range, L may be the smallest value of an x axis, R may be the greatest value

of the x axis, B may be the smallest value of a y axis, and T may be the greatest value

of the y axis. In this case, the values of L, R, B, and T may vary depending on

resolution, the distance between the user and the camera, and/or the number of frames

per second, but are not limited thereto. This embodiment is described in greater detail

below with reference to FIGS. 9A and 9B.

[79] According to an embodiment of the present invention, the capture control unit 80

may be configured to capture the image when the eye movement information acquired

by the movement information acquiring unit 70 is less than or equal to a predetermined

threshold value. According to another embodiment of the present invention, the

capture control unit 80 may be configured to capture the image when the iris

movement information acquired by the movement information acquiring unit 70 is less



than or equal to a predetermined threshold value.

[80] FIG. 4 is a flowchart of an iris image capturing method for capturing an eye

movement stabilized image, according to an embodiment of the present invention.

[81] Steps S200 to S270 of FIG. 4 are identical to steps S100 to S170 of FIG. 1.

[82] Referring to FIG. 4, when a reflection region is not detected in the eye region in step

S230, eye movement information is acquired by detecting eye movement in the eye

region, in step S280.

[83] When a reflection region is detected in the eye region and guide information for

guiding a position to which the eye is to move is output, in step 270, and the user

moves the eye according to the guide information, eye movement information is then

acquired, in step S280.

[84] According to an embodiment of the present invention, the eye movement may be a

position change of the eye center in a plurality of image frames acquired from the

camera. A plurality of image frames may be input from a moving image, and eye

movement may be detected from input frames. According to another embodiment of

the present invention, the eye movement may be a position change of the eye center in

a plurality of still images acquired from the camera.

[85] According to an embodiment of the present invention, a variation degree value, such

as a variance or a standard deviation, of eye center coordinates acquired from con

secutive image frames of the image received by the image receiving unit may be

acquired as the eye movement information. Also, in another embodiment of the present

invention, when a range of eye center coordinates acquired from consecutive image

frames of the image received by the image receiving unit is determined in a region

within a predetermined range (L < x < R, B < y < T), the number of consecutive image

frames may be acquired as the eye movement information. In the predetermined range,

L may be the smallest value of an x axis, R may be the greatest value of the x axis, B

may be the smallest value of a y axis, and T may be the greatest value of the y axis. In

this case, the values of L, R, B, and T may vary depending on resolution, the distance

between the user and the camera, and/or the number of frames per second, but are not

limited thereto.

[86] In step S290, it is determined whether the eye movement information is less than or

equal to a predetermined threshold value.

[87] For example, the predetermined threshold value may include at least one of a

variance value, a standard deviation value, and the number of frames.

[88] If the eye movement information is less than or equal to the predetermined threshold

value, the image is determined to be an eye movement stabilized image, and an image

is captured, in step S300.

[89] If the eye movement information is greater than the predetermined threshold value,



the methodology returns to step S200. Thus, the eye movement information may be

analyzed by receiving the image acquired from the camera until the eye movement

stabilized image is received.

[90] FIGS. 5A and 5B illustrate an atypical reflection region determined by the iris image

capturing apparatus, according to an embodiment of the present invention.

[91] According to an embodiment of the present invention, the iris image capturing

apparatus 100a is included in a portable terminal 1000 (e.g., a portable phone, a digital

camera, or a camcorder), which includes a camera 1100.

[92] A linear reflection region 120a is distributed across an eye region 110a around

circular or elliptical reflection light, as illustrated in FIG. 5A. Also, the atypical

(non-circular or non-elliptical) reflection region 120b overlaps the eye region 110a, as

illustrated in FIG. 5B.

[93] FIG. 6 illustrates the outputting, by the iris image capturing apparatus, of guide in

formation for preventing a reflection region based on an atypical reflection region,

according to an embodiment of the present invention.

[94] According to an embodiment of the present invention, when the reflection region

120a is detected in the eye region 110a, guide information 200 for guiding the user to

remove a contaminant of a camera lens or an eyeglass lens (i.e., "please polish the

lens") is displayed on a display unit of the portable terminal 1000.

[95] FIGS. 7A and 7B illustrate a typical reflection region determined by the iris image

capturing apparatus, according to an embodiment of the present invention.

[96] An elliptical or a circular reflection region 120c is independently present, as i l

lustrated in FIG. 7A. Also, an elliptical reflection region 120d and the circular re

flection region 120c may overlap each other, as illustrated in FIG. 7B.

[97] FIGS. 8A to 8C illustrate the outputting, by the iris image capturing apparatus, of

guide information for preventing a reflection region based on a typical reflection

region, according to an embodiment of the present invention.

[98] When the typical reflection region 120c is detected in the eye region 110a, as i l

lustrated in FIG. 8A, a position of the eye center and a position of the reflection region

are acquired.

[99] Guide information for guiding a position to which the eye is to move, which is

opposite that of the reflection region with respect to the eye center, is output. For

example, when the typical reflection region 120c is detected in the eye region 110a, as

illustrated in FIG. 8B, a pointer UI screen 140a for guiding a position, to which the eye

is to move, which is opposite that of the reflection region with respect to a position

130a of the eye center, is displayed on a display unit of the portable terminal 1000.

[100] The pointer UI screen 140a, for guiding the position to which the eye is to move, is

displayed on the display unit of the portable terminal 1000 at a distance away from the



eye center 130a that is opposite to the distance from the typical reflection region 120c

to the eye center 130a.

[101] When the typical reflection region 120c is detected in the eye region 110a located in

a guide line UI screen 140b of a first eye, as illustrated in FIG. 8C, the guide line UI

screen 140c of a second eye, which is moved in a direction opposite to the position of

the typical reflection region 120c, with respect to the position 130a of the eye center, is

displayed on a display unit of the portable terminal 1000.

[102] The guide line UI screen 140c of the second eye may be displayed on the display unit

of the portable terminal 1000 at a distance away from a guide line UI screen 140b that

is opposite to the distance from the eye center 130a to the typical reflection region

120c.

[103] FIGS. 9A and 9B illustrate the acquiring, by the iris image capturing apparatus, of

eye movement information by detecting eye movement in an eye region, according to

an embodiment of the present invention.

[104] The eye movement may be a position change of eye centers 130b and 130c in image

frames 110b and 110c acquired from the camera 1100. In this case, a plurality of image

frames may be input from a moving image, and iris movement may be detected from

input frames. Also, according to another embodiment of the present invention, the eye

movement may be a position change of eye centers 130b and 130c in a plurality of still

images acquired from the camera 1100.

[105] For example, in an embodiment of the present invention, a variation degree value,

such as a variance or a standard deviation, of eye center coordinates acquired from

consecutive image frames of the image received by the image receiving unit may be

acquired as the eye movement information. Also, in another embodiment of the present

invention, when a range of eye center coordinates acquired from consecutive image

frames of the image received by the image receiving unit is determined in a region

within a predetermined range (L < x < R, B < y < T), the number of consecutive image

frames may be acquired as the eye movement information. In the predetermined range,

L may be the smallest value of an x axis, R may be the greatest value of the x axis, B

may be the smallest value of a y axis, and T may be the greatest value of the y axis. In

this case, the values of L, R, B, and T may vary depending on resolution, the distance

between the user and the camera, and/or the number of frames per second, but are not

limited thereto.

[106] While eye movement is detected by a position change of an eye center in two image

frames, as illustrated in FIGS. 9A and 9B, the number of image frames is not limited

thereto.

[107] The apparatuses according to embodiments of the present invention may include a

processor, a memory for storing and executing program data, a permanent storage such



as a disk drive, and UI devices such as, for example, a touch panel, keys, and buttons.

[108] Methods implemented by a software module or algorithm may be stored on a

computer-readable recording medium as computer-readable codes or program

commands that are executable on the processor. Examples of the computer-readable

recording medium include magnetic storage media (e.g., Read-Only Memories

(ROMs), Random-Access Memories (RAMs), floppy disks, and hard disks) and optical

recording media (e.g., Compact Disk-ROMs (CD-ROMs) and Digital Versatile Disks

(DVDs)). The computer-readable recording medium may also be distributed over

network-coupled computer systems so that the computer-readable codes may be stored

and executed in a distributed fashion. The computer-readable recording medium is

readable by a computer, and may be executed in a processor.

[109] For the purposes of promoting an understanding of the concept of the present

invention, reference has been made to the embodiments illustrated in the drawings, and

particular terms have been used to describe the embodiments of the present invention.

However, the scope of the present invention is not limited by the particular terms, and

the present invention may encompass all elements that may be generally conceived by

those of ordinary skill in the art.

[110] The embodiments of the present invention may be described in terms of functional

block components and various processing operations. Such functional blocks may be

implemented by any number of hardware and/or software components that execute

particular functions. For example, the embodiments of the present invention may

employ various Integrated Circuit (IC) components, such as, for example, memory

elements, processing elements, logic elements, and lookup tables, which may execute

various functions under the control of one or more microprocessors or other control

devices. Similarly, where the elements of the present invention are implemented by

software programming or software elements, the embodiments of the present invention

may be implemented by any programming or scripting language such as, for example,

C, C++, Java, or assembly language, with various algorithms being implemented by

any combination of data structures, processes, routines, or other programming

elements. Functional aspects may be implemented by an algorithm that is executed in

one or more processors. Also, the embodiments of the present invention may employ

the related art for electronic environment setting, signal processing, and/or data

processing. Terms such as "mechanism", "element", "unit", and "configuration" may

be used in a broad sense, and are not limited to mechanical and physical config

urations. The terms may include the meaning of software routines in conjunction with

processors or the like.

[Ill] Particular implementations described herein are merely exemplary, and do not limit

the scope of the present invention in any way. For the sake of conciseness, descriptions



of related art electronic configurations, control systems, software, and other functional

aspects of the systems may be omitted. Also, the connection lines or connection

members illustrated in the drawings represent exemplary functional connections and/or

physical or logical connections between the various elements, and various alternative

or additional functional connections, physical connections, or logical connections may

be present in a practical apparatus. Also, no element may be essential to the practice of

the embodiments of the present invention unless the element is specifically described

as "essential" or "critical".

Recitations of a range of values herein are merely intended to serve as a shorthand

method of referring individually to each separate value falling within the range, unless

otherwise indicated herein, and each separate value is incorporated into the speci

fication as if it was individually recited herein. Also, the operations of the method

described herein may be performed in any suitable order unless otherwise indicated

herein or otherwise clearly contradicted by the context. The scope of the present

invention is not limited to the above-described operation order. All examples or

exemplary terms (e.g., "such as") provided herein are merely used to describe the em

bodiments of the present invention in detail, and the scope of the present invention is

not limited by the examples or exemplary terms unless otherwise claimed. Also, those

of ordinary skill in the art will readily understand that various modifications and com

binations may be made according to design conditions and factors without departing

from the spirit and scope of the present invention as defined by the following claims.
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Claims
A method of capturing an image in a portable terminal, the method

comprising the steps of:

receiving an image at the portable terminal;

detecting an eye region in the image;

determining an eye center of the eye region;

determining whether a reflection region is detected in the eye region;

when the reflection region is detected:

determining a shape of the reflection region; and

outputting guide information for preventing the reflection region based

on the shape of the reflection region.

The method of claim 1, wherein the guide information comprises at

least one of visual information, auditory information, and vibration in

formation.

The method of claim 1, wherein the guide information comprises in

formation for removing a contaminant of a camera lens or an eyeglass

lens, if the shape of the reflection region is determined to be atypical.

The method of claim 1, wherein the guide information comprises in

formation for guiding an eye in the image to move in a direction that is

opposite that of the reflection region, with respect to the eye center, if

the shape of the reflection region is determined to be typical.

The method of claim 1, further comprising, when the reflection region

is not detected:

acquiring eye movement information by detecting eye movement; and

capturing the image if the eye movement information is less than or

equal to a predetermined threshold value.

The method of claim 5, wherein the eye movement information is a

variation degree value, including a variance or a standard deviation, of

eye center coordinates respectively acquired from consecutive image

frames of the image.

The method of claim 5, wherein:

detecting the eye region comprises detecting an iris region in the eye

region,

the eye center is an iris center of the iris region, and

the eye movement information is movement information of the iris

center of the iris region.

An image capturing apparatus comprising:
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an image receiving unit configured to receive an image;

an eye region detecting unit configured to detect an eye region in the

image;

an eye center determining unit configured to determine an eye center of

the eye region;

a reflection region detecting unit configured to determine whether a re

flection region is detected in the eye region;

a shape determining unit configured to determine a shape of the re

flection region, when the reflection region is detected; and

a guide information output unit configured to output guide information

for preventing the reflection region based on the shape of the reflection

region, when the reflection region is detected.

[Claim 9] The iris image capturing apparatus of claim 8, wherein the guide in

formation comprises at least one of visual information, auditory in

formation, and vibration information.

[Claim 10] The image capturing apparatus of claim 8, wherein the guide in

formation comprises information for removing a contaminant of a

camera lens or an eyeglass lens, if the shape determining unit de

termines that the shape of the reflection region is atypical.

[Claim 11] The image capturing apparatus of claim 8, wherein the guide in

formation comprises information for guiding an eye in the image to

move in a direction that is opposite that of the reflection region, with

respect to the eye center, if the shape determining unit determines that

the shape of the reflection region is typical.

[Claim 12] The image capturing apparatus of claim 8, further comprising:

a movement information acquiring unit configured to acquire eye

movement information by detecting eye movement if the reflection

region is not detected; and

a capture control unit configured to capture the image if the eye

movement information is less than or equal to a predetermined

threshold value.

[Claim 13] The image capturing apparatus of claim 12, wherein the eye movement

information is a variation degree value, including a variance or a

standard deviation, of eye center coordinates acquired from consecutive

image frames of the image received by the image receiving unit.

[Claim 14] The image capturing apparatus of claim 12, further comprising an iris

region detecting unit configured to detect an iris region in the eye

region,
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wherein the eye center is an iris center of the iris region, and

the eye movement information is movement information of the iris

center of the iris region.

[Claim 15] A computer-readable recording medium that stores computer program

codes for performing a guide information providing method for an

image capturing method when executed by a processor, the image

capturing method comprising:

receiving an image;

detecting an eye region in the image;

determining an eye center of the eye region;

determining whether a reflection region is detected in the eye region;

when the reflection region is detected:

determining a shape of the reflection region; and

outputting guide information for preventing the reflection region based

on the shape of the reflection region.
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