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Title:  

IMAGING SYSTEM, IMAGING METHOD, AND NON-TEMPORARY 

COMPUTER-READABLE MEDIUM STORING IMAGING PROGRAM 

 5 

Technical Field 

[0001] 

 The disclosure relates to an imaging system, an imaging method, and a 

non-transitory computer-readable medium that stores an imaging program.  

Background Art 10 

[0002] 

 Iris authentication using an iris of an eye has been known as one biometric 

authentication.  In the iris authentication, an iris of a target person is captured 

by using an imaging system, and authentication of the target person is performed 

based on the captured iris image.  In such an imaging system, when 15 

authentication of a target person fails, re -authentication is performed as 

necessary. 

[0003] 

 For example, Patent Literatures 1 to 3 have been known as related 

techniques.  Patent Literature 1 describes that a re -authentication area for a 20 

target person who fails in iris authentication to perform re -authentication is 

provided.  Further, Patent Literatures 2 and 3 describe a face authentication 

system that captures an image of a face of a target person passing through a gate 

and performs face authentication.  
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[0005] 

 The imaging system as described above is required to effectively perform 

re-authentication at a time of authentication failure.  

[0006] 

 An object of the disclosure is to provide an imaging system, an imaging 5 

method, and a non-transitory computer-readable medium that stores an imaging 

program, for solving the problem described above.  

Solution to Problem  

[0007] 

 An imaging system according to the disclosure includes: a first control 10 

means for controlling, in such a way as to f ix a focal position in a predetermined 

position, an iris imaging means for capturing an image focusing on an iris of a 

target person; an authentication means for authenticating the target person, based 

on an iris image of the target person being captured b y the controlled iris imaging 

means; and a second control means for controlling the iris imaging means in such 15 

a way as to scan a focal position in a predetermined range, in order to re -

authenticate the target person when authentication of the target perso n fails.  

[0008] 

 An imaging method according to the disclosure includes: controlling, in 

such a way as to fix a focal position in a predetermined position, an iris imaging 20 

means for capturing an image focusing on an iris of a target person; 

authenticating the target person, based on an iris image of the target person being 

captured by the controlled iris imaging means; and controlling the iris imaging 

means in such a way as to scan a focal position in a predetermined range, in order 

to re-authenticate the target person when authentication of the target person fails.  25 

[0009] 

 A non-transitory computer-readable medium configured to store an 

imaging program according to the disclosure is a non -transitory computer-

readable medium configured to store an imaging program for causing a computer 

to execute processing of: controlling, in such a way as to fix a focal position in a 30 

predetermined position, an iris imaging means for capturing an image focusing on 

an iris of a target person; authenticating the target person,  based on an iris image 

of the target person being captured by the controlled iris imaging means; and 

controlling the iris imaging means in such a way as to scan a focal position in a 
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predetermined range, in order to re -authenticate the target person when 

authentication of the target person fails.  

Brief Description of Drawings  

[0010] 

 Fig. 1 is a configuration diagram illustrating a configuration example of 5 

an imaging system according to a first example embodiment;  

 Fig. 2 is a configuration diagram illustr ating a configuration example of 

an imaging system according to a fifth example embodiment;  

 Fig. 3 is a configuration diagram illustrating a configuration example of a 

control device according to the fifth example embodiment;  10 

 Fig. 4 is a flowchart illust rating an operation example of the imaging 

system according to the fifth example embodiment;  

 Fig. 5 is a flowchart illustrating an example of walk -through 

authentication processing according to the fifth example embodiment;  

 Fig. 6 is a diagram for describing an operation at a time of walk -through 15 

authentication according to the fifth example embodiment;  

 Fig. 7 is a flowchart illustrating an example of re -authentication 

processing according to the fifth example embodiment;  

 Fig. 8 is a diagram for describing an operation at a time of re -

authentication according to the fifth example embodiment;  20 

 Fig. 9 is a flowchart illustrating an example of re -authentication 

processing according to a sixth example embodiment;  

 Fig. 10 is a diagram for describing a setting example of an iris camera 

according to the sixth example embodiment;  

 Fig. 11 is a diagram for describing a setting example of the iris camera 25 

according to the sixth example embodiment;  

 Fig. 12 is a flowchart illustrating an example o f re-authentication 

processing according to a seventh example embodiment; and  

 Fig. 13 is a configuration diagram illustrating an outline of hardware of a 

computer according to the example embodiment.  30 

Example Embodiment 

[0011] 

 Example embodiments will be described below with reference to the 

drawings.  For clarification of the description, the description and the drawings 
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below are appropriately omitted and simplified.  In each of the drawings, the 

same elements will be denoted by the same reference signs,  and duplicate 

description will be omitted as necessary.  

[0012] 

(First Example Embodiment)  5 

 Fig. 1 illustrates an outline of an imaging system according to a first 

example embodiment.  As illustrated in Fig. 1, an imaging system (imaging 

device) 10 according to the example embodiment includes a first control unit 11, 

an authentication unit 12, and a second control unit 13.  

[0013] 10 

 The first control unit 11 controls, in such a way as to fix a focal position 

in a predetermined position (fixed focal position),  a biometric camera for 

capturing an image focusing on a part (a part of a body that can be captured, such 

as an iris, a retina, eyelashes, a fingerprint, and an ear) of a target person.  The 

authentication unit 12 authenticates the target person, based on  a biometric image 15 

of the target person being captured by the biometric camera controlled by the first 

control unit 11.  The second control unit 13 controls the biometric camera in 

such a way as to scan a focal position in a predetermined range (scanning r ange) 

in order to re-authenticate the target person when authentication of the target 

person fails.  In the following example embodiment, an example of using irises 20 

as a part of a target person and using an iris camera as a biometric camera will be 

described. 

[0014] 

 In this way, in the example embodiment, re -authentication can be 

effectively performed by changing control (setting) of a focus of an iris camera 25 

(biometric camera) at a time of initial authentication and control (setting) of a 

focus of the iris camera at a time of re-authentication.  Particularly, an iris of a 

target person is captured by fixing a focal position of the iris camera in initial 

authentication, and the iris of the target person is captured by scanning the focal 

position of the iris  camera in re-authentication, and thus the iris can be more 30 

easily and reliably captured and the re -authentication can be performed.  

[0015] 

(Second Example Embodiment)  

 Next, a second example embodiment will be described.  In the example 
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embodiment, the authentication unit 12 in the imaging system according to the 

first example embodiment determines whether a captured image can be used for 

authentication regardless of success and failure of the authentication.  For 

example, in a case of a low resolution, a blur, overexposure, closed eyes, and the 

like in a captured image, it is determined that the captured image cannot be used 5 

for authentication.  The second control unit 13 performs control on an iris 

camera in such a way as to scan a focal position in a pre determined range in order 

to re-authenticate a target person when the captured image cannot be used for the 

authentication.  Also, in this case, the re -authentication can be effectively 

performed similarly to the first example embodiment.  10 

[0016] 

(Third Example Embodiment)  

 Next, a third example embodiment will be described.  In the example 

embodiment, in the imaging system according to the first or second example 

embodiment, the first control unit 11 performs control in such a way as to fix a 15 

focal position when a target person is authenticated in a first authentication mode, 

and the second control unit 13 performs control in such a way as to scan a focal 

position when the target person is authenticated in a second authentication mode.  

In this way, a focus of an iris camera can be appropriately controlled according to 

an authentication mode.  20 

[0017] 

(Fourth Example Embodiment)  

 Next, a fourth example embodiment will be described.  In the example 

embodiment, in the imaging system according to the third example  embodiment, 

the first control unit 11 performs control in such a way as to fix a focal position 25 

in a case of an authentication mode of authenticating a target person while 

moving as a first authentication mode, and the second control unit 13 performs 

control in such a way as to scan a focal position in a case of an authentication 

mode of authenticating the target person while stopping as a second 

authentication mode.  In this way, a focus of an iris camera can be appropriately 30 

controlled in each of the authentication mode of authenticating the target person 

while moving and the authentication mode of authenticating the target person 

while stopping.  

(Fifth Example Embodiment)  
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[0018] 

 Next, a fifth example embodiment will be described.  The example 

embodiment is an example of performing re-authentication by changing setting of 

a focal position of an iris camera at a time of authentication failure in an imaging 

system that performs walk-through authentication.  The walk-through 5 

authentication is an authentication method of authenticating a target person 

passing through the front of a camera while walking.  

[0019] 

 Fig. 2 illustrates a configuration example of the imaging system according 

to the example embodiment.  As illustrated in Fig. 2, the imaging system 100  10 

includes a plurality of iris cameras 110, a wide field of view (WFOV) camera 120, 

a plurality of illumination devices 130, a human detection sensor 140, a gate 150, 

a display device 160, and a control device 200.  The imaging system 100 

authenticates a target person P walking toward the gate 150, and allows the target 

person P to pass through the gate 150 when authentication is successful.  15 

[0020] 

 The iris camera 110 is an iris imaging device for capturing irises of the 

target person P.  A resolution of the iris camera 110 is a resolution with which 

an iris pattern of the target person P can be extracted, and an angle of view of the 

iris camera 110 is an angle of view including at least both eyes of the target 20 

person P.  Note that the angle of view is a capturing area (visual field area) of a 

camera at a capturing point (position of a capturing target).  The iris camera 110 

is formed of a general-purpose camera of 12 M pixels (horizontal 4000 pixels, 

vertical 3000 pixels) and 60 fps, which is becoming a diffused product, such as an 

industrial camera, for example.  25 

[0021] 

 A position (height) of eyes of the target person P varies depending on a 

height of the target person P.  Thus, for example, the plurality of iris cameras 

110 are aligned in a vertical direction by height of the target person P.  In this 

example, three iris cameras 110-1 to 110-2 are disposed, but the number is not 30 

limited to three, and any number of the iris cameras 110 may be disposed.  For 

example, the number of iris cameras is set according to an angle of view, a 

resolution, and the like of the iris camera 110.  

[0022] 
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 The iris camera 110 that may capture eyes of the target person P is 

selected from the iris cameras 110-0 to 110-2 by the control device 200, and an 

image (iris camera image) captured by the selected iris camera 110 is output to 

the control device 200.  Herein, a capturing method of capturing the irises of the 

target person P by a camera selected from among the plurality of iris cameras 110 5 

will be described, but a similar capturing method may be achieved by moving one 

iris camera 110 in the vertical direction.  For example, a camera may be disposed 

in a position of the iris camera 110-0 in an initial state, and the camera may be 

moved in the vertical direction according to a position of the irises of the target 

person P during iris imaging.  Note that an image captured by the iris camera 110 10 

may be referred to as an iris camera image and an image focusing on irises of the 

iris camera image may be referred to as an iris image, but the iris camera image 

and the iris image can replace each other unless otherwise specified.  

[0023] 

 Further, a variable focus lens 111 is attached to each of the iris cameras 15 

110.  The variable focus lens 111 is, for example, a liquid lens, but may be 

another lens that can control a focal position.  The liquid lens uses a change in 

curvature of a droplet by an input voltage, and can focus on a diff erent depth 

position by changing an image formation position of an incident image on a lens.  

In the example embodiment, by setting a focal position of the variable focus lens 20 

111 in response to control from the control device 200, the iris camera 110 

performs “focus fixing burst imaging” that performs burst imaging by fixing a 

focal position or “focus scanning burst imaging” that performs burst imaging by 

scanning a focal position.  Note that the burst imaging is capturing a specified 

number of images at a high frame rate and writing the images in a memory.  25 

[0024] 

 In the focus fixing burst imaging, the iris camera 110 performs the burst 

imaging (continuous imaging) while a focal position of the variable focus lens 

111 is fixed in a predetermined position ( fixed focusing position D1).  In the 

focus scanning burst imaging, the iris camera 110 performs the burst imaging 30 

while scanning a focal position by moving a focal position of the variable focus 

lens 111 in the front-rear direction of the optical axis.  Fo r example, a depth of 

field (focusing range) of the iris camera 110 is about 1 cm and narrow.  Thus, in 

a case of walk-through authentication, the burst imaging is performed on a target 
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person passing through a fixed focal position by fixing a focus, and, in a case of 

re-authentication, the burst imaging is performed on the target person standing 

still by scanning a focus, and thus an iris image focusing on irises of the target 

person can be extracted.  

[0025] 5 

 The wide field of view camera 120 is a whole imaging device for capturing 

(commanding a wide field of view of) the target person P in an area wider than 

that of the iris camera 110.  A resolution of the wide field of view camera 120 is 

a resolution that can recognize a face and eyes of the target person P.  An angle 

of view of the wide field of view camera 120 is an angle of view (for example, 10 

including the angle of view of all of the iris cameras 110) in a n area wider than 

that of the angle of view of the plurality of iris cameras 110, and is an angle of 

view that can cover an entire area from a tall target person to a short target 

person. 

[0026] 15 

 For example, the wide field of view camera 120 is disposed below the ir is 

cameras 110-0 to 110-2 aligned in the vertical direction, but an arrangement 

position is not limited, and the wide field of view camera 120 may be disposed 

above the iris cameras 110-0 to 110-2.  The wide field of view camera 120 

outputs, to the control  device 200, an image (wide field of view image) in which 20 

the target person P walking toward the gate 150 (target person passing through a 

trigger position D0) or the target person P standing still in a position (re -

authentication position D2) in front of the gate 150 is captured.  

[0027] 

 The illumination device 130 is an illumination device that applies 25 

illumination light to the target person P in order to capture the irises of the target 

person P by the iris camera 110.  For example, the illumination devi ce 130 is a 

light emitting diode (LED) that applies near infrared light, or the like.  The 

illumination device 130 applies (emits) illumination light at an amount of light 

and a timing in response to control from the control device 200.  For example, 30 

light amount control information (light amount control value) that controls an 

amount of light includes a supply current value to an LED, a lighting time and a 

lighting cycle of the LED, and the like.  Further, the plurality of illumination 

devices 130 are aligned in the vertical direction in such a way that the irises of 
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the target person P can be captured with high accuracy.  In this example, four 

illumination devices 130-0 to 130-3 are disposed, but the number is not limited to 

four, and any number of the illumination devices 130 may be disposed.  Further, 

the illumination devices 130 may be aligned in a horizontal direction instead of 

the vertical direction, or may be aligned in the vertical direction and the 5 

horizontal direction.  

[0028] 

 The human detection sensor 140 is a detection sensor that can detect 

presence (passage) of a person, and is, for example, an infrared sensor.  In this 

example, the human detection sensor 140 is installed in the trigger position D0 for 10 

starting authentication processing of the  target person P by the imaging system 

100.  The human detection sensor 140 detects passage of the target person P 

through the trigger position D0, and outputs a detection signal indicating the 

detection of the target person P to the control device 200.  

[0029] 15 

 The gate 150 is an authentication gate such as a ticket gate through which 

the target person P passes, and is controlled to be opened and closed in response 

to an authentication result of the target person P.  The display device 160 is a 

display device such as a liquid crystal display and an organic EL display, and is 

an output device that outputs an authentication result and the like of the target 20 

person P.  Note that an authentication result and the like may be output by sound 

from a sound output means, such as a speaker, instead of the display device.  

[0030] 

 In the example embodiment, the control device 200 performs 

authentication of the target person P while the target person P walks from the 25 

trigger position D0 to the position of the gate 150, an d opening and closing of the 

gate 150 and display of the display device 160 are controlled in response to an 

authentication result.  The gate 150 and the display device 160 are also a guide 

device that guides the target person P to stand still  in front of the gate 150 at a 

time of authentication failure of the walking target person P.  Note that both of 30 

the gate 150 and the display device 160 may guide stop of the target person P, or 

one of the gate 150 and the display device 160 may guide stop of the targe t person 

P. 

[0031] 
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 The control device 200 is a control device that controls an operation of 

each device of the imaging system 100, and performs processing needed for 

authentication of the target person P.  In the example embodiment, the control 

device 200 performs walk-through authentication processing (first authentication 

processing) and further performs re-authentication processing (second 5 

authentication processing) at a time of authentication failure.  

[0032] 

 Further, the control device 200 includes a database 300 that registers iris 

information based on an iris image of a target person in order to authenticate the 

target person.  The database 300 is a non -volatile memory such as a flash 10 

memory, a hard disk device, and the like, and may be included insi de the control 

device 200 or may be included outside the control device 200.  

[0033] 

 Fig. 3 illustrates a configuration example of the control device according 

to the example embodiment.  As illustrated in Fig. 3, the control device 200 15 

includes a storage unit 201, a wide field of view image acquisition unit 202, an 

eye detection unit 203, an illumination control unit 204, an iris camera setting 

unit 205, a lens focus control unit 206, an iris image acquisition unit 207, a 

focusing image extraction unit 208, an authentication unit 209, an authentication 

result output unit 210, and a gate control unit 211.  The control device 200 is 20 

achieved by a computer device such as a server and a personal computer, for 

example, but may be achieved by one device or may be  achieved by a plurality of 

devices.  For example, the illumination control unit 204, the gate control unit 

211, and the like may be set as a device different from the control device 200.  

[0034] 25 

 The storage unit 201 stores information needed for processing of the 

control device 200.  For example, the storage unit 201 stores a lens focus control 

value for controlling a focal position to a predetermined position, a light amount 

control value for controlling an amount of illumination light to a predetermined 

amount of light, a camera parameter of each camera, a transformation matrix that 30 

transforms a camera parameter (such as an angle of view) between the wide field 

of view camera 120 and the iris camera 110, and the like.  

[0035] 

 The wide field of view image acquisition unit 202 acquires a wide field of 
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view image (wide field of view video) in which the wide field of view camera 120 

captures the target person P.  It can also be said that the wide field of view 

image acquisition unit 202 is a capturing unit that acquires an image (video) in 

which the wide field of view camera 120 captures the target person P walking 

toward the gate 150 or the target person P standing still  in the position (re -5 

authentication position D2) in front of the gate 150.  

[0036] 

 The eye detection unit 203 detects a region of eyes of the target person P 

from the wide field of view image being acquired by the wide field of view image 

acquisition unit 202.  The eye detection unit 203 may directly detect a region of 10 

eyes from a wide field of view image, or may detect a region of a face from a 

wide field of view image and detect a region of eyes from the detected region of 

the face.  For example, the eye detection unit 203 recognizes a  pattern of a face 

from an image, extracts a region of the face, recognizes a pattern of an eye (iris) 

from the image, and extracts a region of the eye (iris).  15 

[0037] 

 The illumination control unit 204 controls application (emission) of 

illumination light of the plurality of illumination devices 130-0 to 130-3.  For 

example, the illumination control unit 204 sets, for the plurality of illumination 

devices 130-0 to 130-3, a predetermined light amount control value being stored 20 

in advance in the storage unit 201. 

[0038] 

 The iris camera setting unit 205 performs setting needed for capturing the 

irises of the target person P on any of the plurality of iris cameras 110, based on a 

position of the region of the eyes in the wide field of view image being detected 25 

by the eye detection unit 203.  The iris camera setting unit 205 selects the iris 

camera 110 associated with the position of the eyes in the wide field of view 

image, and sets a region of interest (ROI) at an angle of view of the selected iris 

camera 110.  The ROI is a region (iris imaging region) for capturing both eyes of 

the target person P within an angle of view of the iris camera 110.  30 

[0039] 

 The lens focus control unit 206 drives the variable focus lens 111 of the 

iris camera 110 selected by the iris  camera setting unit 205, and sets a focal 

position of the iris camera 110.  For example, at a time of walk -through 
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authentication, a fixed focal position is set for the iris camera 110 in such a way 

as to perform the focus fixing burst imaging, and, at a time of re-authentication, a 

focus scanning range is set for the iris camera 110 in such a way as to perform the 

focus scanning burst imaging.  It can also be said that the lens focus control unit 

206 is a first control unit that performs control in such a  way as to fix a focus of 5 

the iris camera 110 and a second control unit that performs control in such a way 

as to scan a focus of the iris camera 110.  

[0040] 

 The iris image acquisition unit 207 acquires an iris camera image (iris 

image) captured by the ir is camera 110 being selected and set by the iris camera 10 

setting unit 205.  It can also be said that the iris image acquisition unit 207 is a 

capturing unit that acquires an image captured in an area of the ROI by the iris 

camera 110.  The iris image acquis ition unit 207 acquires a plurality of iris 

camera images acquired by performing continuous imaging on the ROI by the 

focus fixing burst imaging at a time of walk -through authentication, and acquires 15 

a plurality of iris camera images acquired by performing  continuous imaging on 

the ROI by the focus scanning burst imaging at a time of re -authentication.  The 

focusing image extraction unit 208 extracts an iris image focusing on the irises 

from among the plurality of iris camera images acquired by the iris ima ge 

acquisition unit 207.  20 

[0041] 

 The authentication unit 209 performs authentication processing of the 

target person P by using the iris image extracted by the focusing image extraction 

unit 208.  For example, the authentication unit 209 performs authentic ation of 

the target person by comparing iris information based on the iris image extracted 25 

by the focusing image extraction unit 208 with iris information registered in the 

database 300. 

[0042] 

 For example, the authentication processing includes an evalua tion of an 

imaging state of irises and verification of iris information being extracted from an 30 

iris image.  The authentication unit 209 determines authentication success when 

an imaging state of irises is successful (imaging success) and a verification re sult 

of iris information is successful (verification success).  Further, the 

authentication unit 209 determines authentication failure when an imaging state of 
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irises fails (imaging failure) and a verification result of iris information fails 

(verification failure).  

[0043] 

 The authentication result output unit 210 displays (outputs) an 

authentication result by the authentication unit 209 on the display device 160.  5 

The authentication result output unit 210 displays authentication success or 

authentication failure on the display device 160, and performs display for guiding 

the target person P to stand still at a time of the authentication failure.  Note 

that, at a time of the authentication failure, imaging failure or verification failure 

may be displayed in such a way as to be able to recognize a failure factor.  The 10 

gate control unit 211 controls opening and closing of the gate 150 in response to 

the authentication result of the authentication unit 209.  The gate control unit 

211 opens the gate 150 at a time of the authentication success, and closes the gate 

150 at a time of the authentication failure.  

[0044] 15 

 Fig. 4 illustrates an operation example of the imaging system according to 

the example embodiment.  As illustrated in Fig. 4, first, the control devic e 200 

performs walk-through authentication processing on the target person P who is 

walking (S101).  

[0045] 20 

 Fig. 5 illustrates a specific example of the walk -through authentication 

processing (S101) in Fig. 4.  As illustrated in Fig. 5, first, the wide field of view 

camera 120 captures a wide field of view image including the walking target 

person P (S201).  For example, when the target person P passes through the 

trigger position D0, the human detection sensor 140 detects the target person P, 25 

and outputs a detection signal indicating the detection of the target person P to 

the control device 200.  When the wide field of view image acquisition unit 202 

receives the detection signal from the human detection sensor 140, the wide field 

of view image acquisition unit 202 instructs an imaging start to the wide field of 

view camera 120, and acquires a wide field of view image including the target 30 

person P from the wide field of view camera 120.  

[0046] 

 Then, the control device 200 detects a position of eyes of the target person 

P from the captured wide field of view image (S202).  When the wide field of 
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view image is acquired from the wide field of view camera 120, the eye detection 

unit 203 detects the eyes of the target person P in the wide field of view image.  

For example, when a face is detected, the eye detection unit 203 detects a region 

of the face by extracting an edge (contour) from a wide field of view image, and 

matching an image pattern of a region surrounded by the extracted edge with a 5 

predetermined image pattern of the face.  Furthermore, the eye detection unit 203 

extracts a pattern of eyes (irises) from an image of a region of a face or a wide 

field of view image.  For example, processing of extracting a circular pattern 

from a target image is performed, and a position of the extracted circle is detected 

as a position of an eye (iris).  10 

[0047] 

 Then, the illumination device 130 applies illumination light to the target 

person P (S203).  A timing at which the illumination device 130 starts 

application of illumination light is any timing since the target person P passes 

through the trigger position D0 until the iris camera 110 starts imaging.  For 15 

example, after the human detection sensor 140 detects the target person P or after 

the eyes of the target person P are detected, the illumination control unit 204 sets 

a predetermined light amount control value for the plurality of illumination 

devices 130-0 to 130-3, and performs control in such a way as to start application 

at a predetermined amount of light.  20 

[0048] 

 Then, the control device 200 performs selection and setting of the iris 

camera 110 (S204).  When the eyes of the target person P are detected from the 

wide field of view image, the iris camera setting unit 205 transforms coordinates 

of the eyes in the wide field of view image (angle of view of the wide field of 25 

view camera) into coordinates in an iris camera image (angle of view of the iris 

camera) of the iris camera 110 in order to select a suitable iris camera 110.  At 

this time, the coordinates of the eyes are transformed by using a coordinate 

transformation matrix being acquired in advance on an assumption that the target 

person P is present in the fixed focusing position D1.  The iris camera setting 30 

unit 205 selects the iris camera 110 associated with an angle of view including the 

coordinates of the eyes after the transformation, and further sets the ROI in such a 

way as to include the coordinates of the eyes after the transformation.  

[0049] 
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 Then, the control device 200 sets a focal position of the iris camera 110 as 

a fixed focus (S205).  When selection of  the iris camera 110 and setting of the 

ROI are performed, the lens focus control unit 206 sets a focal position of the 

variable focus lens 111 of the iris camera 110 being selected and set.  The lens 

focus control unit 206 sets, in a fixed focusing positi on, the focal position of the 5 

variable focus lens 111 in such a way as to perform the focus fixing burst imaging 

at a time of walk-through authentication.  

[0050] 

 Then, the iris camera 110 performs the burst imaging on irises of the 

walking target person P (S206).  The iris camera setting unit 205 performs 10 

selection of the iris camera 110 and setting of the ROI, and also outputs a trigger 

of an imaging start to the iris camera 110.  Furthermore, the lens focus control 

unit 206 sets, in a fixed position, the  focal position of the variable focus lens 111 

of the selected iris camera 110.  Then, the iris camera 110 starts the burst 

imaging on the ROI in the fixed focal position, and outputs a captured iris camera 15 

image (burst image) to the control device 200.  

[0051] 

 In other words, as illustrated in Fig. 6, in a state where a focus of the iris 

camera 110 is fixed in the fixed focusing position D1, the burst imaging (focus 

fixing burst imaging) is performed in a predetermined period on the target person 20 

P who is approaching the fixed focusing position D1 and passing through the 

fixed focusing position D1.  In this way, as the target person P approaches the 

fixed focusing position D1, an image focusing on the irises can be acquired.  

[0052] 

 Then, the control device 200 extracts an iris image focusing on the irises 25 

(S207).  When the iris camera 110 outputs a burst image (iris camera image) 

acquired by performing the burst imaging on the target person P, the iris image 

acquisition unit 207 acquires a plurality of captured iris camera images, and the 

focusing image extraction unit 208 extracts an iris image focusing on the irises of 

the target person P from among the plurality of acquired iris camera images.  30 

The focusing image extraction unit 208 evaluates focusing of the plurality of iris 

camera images, and extracts an iris image focusing the most.  For example, an 

image having the greatest contrast is detected from the plurality of iris camera 

images, and the detected image is extracted as a focusing iris image.  
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[0053] 

 Then, the control device 200 performs authentication of the target person 

P (S208).  When the focusing iris image is extracted, the authentication unit 209 

performs authentication processing, based on the extracted iris image.  Note that 

a feature value extracted from the iris image of the target person is registered in 5 

advance in the database 300.  

[0054] 

 The authentication unit 209 performs, as the authentication processing, 

evaluation processing of an imaging state of the irises and verification proce ssing 

of iris information.  For example, the authentication unit 209 detects an inner 10 

circle inside the iris and an outer circle outside the iris in the iris image, and 

detects a doughnut-shaped iris area.  The authentication unit 209 determines 

imaging success when the authentication unit 209 can detect the iris area from the 

iris image, and determines imaging failure when the authentication unit 209 

cannot detect the iris area from the iris image.  Note that imaging failure may be 15 

determined when the focusing iris image cannot be acquired in S207.  

[0055] 

 Furthermore, the authentication unit 209 extracts a feature value of the 

irises by segmenting the iris area detected from the iris image and converting 

acquired brightness into a numerical form.  The auth entication unit 209 verifies 20 

the feature value extracted from the iris image with the feature value registered in 

the database 300, and determines coincidence or non -coincidence, based on a 

similarity score.  The authentication unit 209 determines verifica tion success 

when the feature value extracted from the iris image coincides with the feature 

value in the database 300, and determines verification failure when the feature 25 

value extracted from the iris image does not coincide with the feature value in the  

database 300. 

[0056] 

 When the walk-through authentication processing ends, as illustrated in 

Fig. 4, the control device 200 determines whether the authentication of the target 30 

person P is successful (S102), and, when the authentication is successful, the  

control device 200 outputs authentication success to the display device 160 

(S103) and opens the gate 150 (S104).  When the authentication is successful in 

the walk-through authentication (when imaging of the irises and verification are 
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successful), the authentication result output unit 210 displays (outputs) a 

character, a mark, and the like indicating authentication success on the display 

device 160.  Furthermore, the gate control unit 211 performs control in such a 

way to open the gate 150.  In this way, the target person P can pass through the 

gate 150. 5 

[0057] 

 On the other hand, when the authentication fails in the walk -through 

authentication (when imaging of the irises and verification fail), the control 

device 200 outputs authentication failure to th e display device 160 (S105) and 

closes the gate 150 (S106).  In this case, the authentication result output unit 210 10 

displays (outputs) a character, a mark, and the like indicating authentication 

failure on the display device 160.  Furthermore, the gate co ntrol unit 211 

performs control in such a way to close the gate 150.  In this way, the target 

person P can be guided to stop in the re -authentication position D2 in front of the 

gate 150.  For example, “stop in front of gate” may be displayed as a guide on  15 

the display device 160.  

[0058] 

 Then, the control device 200 performs re -authentication processing on the 

target person P who is standing still (S107).  Fig. 7 illustrates a specific example 

of the re-authentication processing (S107) in Fig. 4.  Note that , in Fig. 7, S301 to 20 

S304 and S306 to S308 are basically similar to S201 to S204 and S206 to S208 in 

Fig. 5. 

[0059] 

 In other words, when the authentication of the target person P fails in the 

walk-through authentication, the wide field of view camera 120 captures a wide 25 

field of view image including the target person P standing still  in the re -

authentication position D2 (S301), and the control device 200 detects a position 

of the eyes of the target person P from the captured wide field of view image 

(S302).  Further, the illumination device 130 applies a predetermined amount of 

illumination light to the target person P (S303).  30 

[0060] 

 Then, the control device 200 performs selection and setting of the iris 

camera 110 (S304).  The iris camera setting unit 205  transforms coordinates of 

the eyes in the wide field of view image into coordinates in an iris camera image 
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by using a coordinate transformation matrix being acquired in advance on an 

assumption that the target person P is present in the re -authentication position D2.  

Furthermore, the iris camera setting unit 205 performs selection of the iris camera 

110 and setting of the ROI by using the transformed coordinates.  

[0061] 5 

 For example, the re-authentication position D2 is a predetermined position 

in front of the gate 150.  Note that the example embodiment is not limited to a 

predetermined position, and a position of the target person P may be measured by 

using a depth sensor, a human detection sensor, or the like, and the measured 

position may be used as the re-authentication position D2 in the re -authentication 10 

processing.  A position of D2 may be predicted from a position of the trigger 

position D0, time (time at which the target person passes), and a walking speed 

(predetermined walking speed) of the target person P.  

[0062] 

 Then, the control device 200 performs setting in such a way as to perform 15 

focus scanning on a focal position of the iris camera 110 (S305).  When the iris 

camera setting unit 205 performs selection of the iris camera 110 and setting of 

the ROI, the lens focus control unit 206 sets a focal position of the variable focus 

lens 111 of the iris camera 110 being selected and set.  The lens focus control 

unit 206 sets a scanning range of a focus for the variable focus lens 111 in suc h a 20 

way as to perform the focus scanning burst imaging at a time of re -authentication.  

For example, the scanning range is a predetermined range from a scanning start 

position to a scanning end position of a focus, including the predetermined re -

authentication position D2.  In other words, the scanning range is a range (focal 

position) according to a position of the target person P.  25 

[0063] 

 Then, the iris camera 110 performs the burst imaging on irises of the 

walking target person P (S306).  The iris camera  setting unit 205 performs 

selection of the iris camera 110 and setting of the ROI, and also outputs a trigger 

of an imaging start to the iris camera 110.  Furthermore, the lens focus control 30 

unit 206 starts focus scanning driving of the variable focus len s 111 of the 

selected iris camera 110.  Then, the iris camera 110 starts the burst imaging on 

the ROI in the predetermined scanning range, and outputs a captured iris camera 

image (burst image) to the control device 200.  
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[0064] 

 In other words, as illustrated in Fig. 8, while scanning a focus of the iris 

camera 110 in the scanning range including the re -authentication position D2, the 

burst imaging (focus scanning burst imaging) is performed on the target person P 

standing in the re-authentication position D2.  In this way, an image focusing on 5 

the irises of the target person P can be acquired in the predetermined scanning 

range. 

[0065] 

 Then, the control device 200 extracts an iris image focusing on the irises 

(S307), and performs authentication of the targ et person P (S308).  When the re -10 

authentication processing ends, as illustrated in Fig. 4, the control device 200 

outputs a result of the re-authentication (S108).  For example, similarly to S103 

and S105, an authentication result is output to the display device 160.  Further, 

similarly to S104 and S106, opening and closing of the gate 150 may be 

controlled.  15 

[0066] 

 As described above, in the example embodiment, at a time of walk -through 

authentication, the burst imaging is performed on a target person pass ing through 

a fixed focal position with a focal position of an iris camera being fixed, and, at a 

time of re-authentication when authentication fails, the burst imaging is 20 

performed on a target person who is standing still by scanning the focal position 

of the iris camera.  In this way, at a time of authentication failure, the target 

person can be smoothly re-authenticated, and the re-authentication processing can 

be performed by more reliably capturing an iris image.  

[0067] 25 

 For example, in a related system, even with iris information about a target 

person being registered in advance, when imaging fails in such a way that the 

target person blinks, looks away, does not know an authentication method, or the 

like, the target person needs to move to a different  gate for re-authentication and 

be re-authenticated, or needs to pass through the same gate again and be re -30 

authenticated.  Thus, in the related system, a re -authentication gate needs to be 

installed, and a path for returning to the same gate needs to be s ecured.  At a 

time of authentication failure, passing through a gate again is not a smooth 

authentication process for a target person.  Thus, in the example embodiment, 
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when walk-through authentication fails, a target person is made to stand still in 

front of a gate, and re-authentication is then performed by changing setting of an 

iris camera.  In this way, a re-authentication gate does not need to be provided, 

and the same gate does not need to be passed again.  Therefore, complicatedness 

of an authentication process at a time of re-authentication can be suppressed, and 5 

the re-authentication can be smoothly performed.  Further, since the re -

authentication is performed by changing setting of the same iris camera, an 

installation place and the number of cameras do not need to be increased.  

[0068] 

(Sixth Example Embodiment)  10 

 Next, a sixth example embodiment will be described.  The example 

embodiment is an example of performing re -authentication by changing an angle 

of view and an imaging direction of an iris c amera at a time of re-authentication 

in the imaging system in the fifth example embodiment.  A configuration of an 

imaging system and a configuration of a control device according to the example 15 

embodiment are similar to those in the fifth example embodime nt, and an 

operation at a time of walk-through authentication is also similar to that in the 

fifth example embodiment.  

[0069] 

 Fig. 9 illustrates re-authentication processing according to the example 20 

embodiment.  In Fig. 9, as compared to the processing in  Fig. 7 in the fifth 

example embodiment, setting processing of an angle of view or an imaging 

direction of an iris camera (S310) is added.  

[0070] 

 In other words, in the re-authentication processing according to the 25 

example embodiment, similarly to Fig. 7,  imaging of a wide field of view image 

(S301), detection of eyes (S302), and application of irradiation light (S303) are 

performed.  Then, a control device 200 sets an angle of view or an imaging 

direction of an iris camera 110 (S310).  As illustrated in F ig. 10, since a fixed 

focusing position D1 at a time of walk -through authentication and a re -30 

authentication position D2 at a time of re -authentication have different distances 

from the iris camera 110, the angle of view of the iris camera 110 changes.  In 

other words, since the re-authentication position D2 is closer to the iris camera 

110 than the fixed focusing position D1, an angle of view A2 in the re -
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authentication position D2 is narrower than an angle of view A1 in the fixed 

focusing position D1.  Then, when the iris camera 110 is selected and an ROI is 

set in the re-authentication position D2 without changing the angle of view A1 in 

the fixed focusing position D1, there is a risk that eyes of a target person cannot 

be accurately captured.  Thus, an ir is camera setting unit 205 sets, as an angle of 5 

view of the iris camera 110, an angle of view according to the predetermined re -

authentication position D2 (position of a target person P).  As a method of 

setting (changing) an angle of view, a lens focal di stance of a camera may be 

changed by using a controllable zoom lens or the like, for example.  Note that 

the lens focal distance is a parameter of a lens for determining an angle of view at 10 

which imaging can be performed by a camera.  

[0071] 

 Further, instead of an angle of view, an imaging direction of the iris 

camera 110 may be changed.  For example, as illustrated in Fig. 11, angles at 

which eyes of the target person P are viewed from the iris camera 110 are 15 

different in the fixed focusing position D1 and  the re-authentication position D2.  

For example, when angles (angles with respect to the horizontal direction) viewed 

from the iris camera 110 in the fixed focusing position D1 and the re -

authentication position D2 are θ1 and θ2, respectively, θ2 is great er than θ1.  

Then, similarly to an angle of view, when imaging is performed in the re -20 

authentication position D2 in the same imaging direction as that in the fixed 

focusing position D1, there is a risk that the eyes of the target person cannot be 

accurately captured.  Thus, the iris camera setting unit 205 sets, as an imaging 

direction of the iris camera 110, an imaging direction according to the 

predetermined re-authentication position D2 (position of the target person P).  25 

For a change in imaging direction, an orientation of a camera itself may be 

changed, or an orientation of an optical axis may be changed by using a mirror or 

the like. 

[0072] 

 Then, the control device 200 performs selection and setting of the iris 30 

camera 110 (S304).  The iris camera sett ing unit 205 transforms coordinates of 

eyes in a wide field of view image into coordinates in an iris camera image, based 

on the angle of view or the imaging direction of the iris camera being set as 

described above, and selects the iris camera 110 and set s the ROI by using the 
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transformed coordinates.  For example, coordinate transformation may be 

performed by using a coordinate transformation matrix according to angle of view 

and an imaging direction.  Then, similarly to the fifth example embodiment, the 

iris camera 110 captures irises of the target person, and authenticates the target 

person (S305 to S308).  5 

[0073] 

 As described above, in the example embodiment, an angle of view and an 

imaging direction of an iris camera are further changed at a time of re -

authentication.  Since an angle of view and an angle from a camera change 

between a time of walk-through authentication and the time of the re -10 

authentication, by appropriately setting an angle of view and an imaging direction 

at the time of the re-authentication, irises of a target person can be more reliably 

captured at the time of the re-authentication, and accuracy of re-authentication 

processing can be further improved.  

[0074] 15 

(Seventh Example Embodiment)  

 Next, a seventh example embodiment will be described.  The example 

embodiment is an example of performing re -authentication by changing an amount 

of illumination light at a time of re -authentication in the imaging system in the 

fifth or sixth example embodiment.  A configuration of an imaging system a nd a 20 

configuration of a control device according to the example embodiment are 

similar to those in the fifth or sixth example embodiment, and an operation at a 

time of walk-through authentication is also similar to that in the fifth or sixth 

example embodiment. 

[0075] 25 

 Fig. 12 illustrates re-authentication processing according to the example 

embodiment.  In Fig. 12, as compared to the processing in Fig. 9 in the sixth 

example embodiment, light amount setting processing of illumination light (S311) 

is added.  Note that, in this example, the example embodiment is applied to the 

re-authentication processing in the sixth example embodiment, but the example 30 

embodiment may be applied to the re -authentication processing in the fifth 

example embodiment.  

[0076] 

 In other words, in the re-authentication processing according to the 
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example embodiment, similarly to Fig. 9, imaging of a wide field of view image 

(S301) and detection of eyes (S302) are performed.  Then, a control device 200 

sets an amount of illuminat ion light (S311).  Since a fixed focusing position D1 

at a time of walk-through authentication and a re -authentication position D2 at a 

time of re-authentication have different distances from an illumination device 5 

130, intensity (brightness) by irradiation light changes.  Then, when imaging is 

performed in the re-authentication position D2 at the same amount of irradiation 

light as that in the fixed focusing position D1, there is a risk that a feature value 

cannot be accurately extracted from an iris image  of a target person.  Thus, an 

illumination control unit 204 sets, as an amount of light of a plurality of the 10 

illumination devices 130, an amount of light according to the predetermined re -

authentication position D2 (position of a target person P).  Then,  illumination 

light having the set amount of light is applied to the target person (S303), and, 

similarly to the sixth example embodiment, the iris camera 110 captures irises of 

the target person, and authenticates the target person (S301 and S304 to S308) . 15 

[0077] 

 As described above, in the example embodiment, an amount of 

illumination light is further changed at a time of re -authentication.  Since 

intensity of illumination light changes between a time of walk -through 

authentication and the time of the re -authentication, by appropriately setting the 20 

amount of illumination light at the time of the re -authentication, accuracy of re-

authentication processing can be further improved.  Note that, at the time of the 

re-authentication, not only an amount of irradiation light but also an irradiation 

direction of irradiation light may be changed according to a re -authentication 

position. 25 

[0078] 

(Other Example Embodiment)  

 For example, in the imaging system according to any of the fifth to 

seventh example embodiments,  imaging of a wide field of view image may not be 

performed at a time of re-authentication.  In other words, in the re -authentication 30 

processing in Figs. 7, 9, and 12, imaging of a wide field of view image (S301) and 

detection of eyes (S302) may be omitted . 

[0079] 

 In this case, in S304, selection and setting of the iris camera 110 may be 
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performed based on a position of eyes detected from a wide field of view image at 

a time of walk-through authentication.  When coordinates of the eyes detected 

from the wide field of view image at the time of the walk-through authentication 

are transformed into coordinates in an iris camera image at a time of re -

authentication, there is a risk that irises of the target person P in the re -5 

authentication position D2 cannot be  accurately captured.  Thus, a position of 

the eyes in the wide field of view image in the re-authentication position D2 is 

preferably predicted from a position of the eyes detected from the wide field of 

view image at the time of the walk-through authentication.  For example, a 

position of the eyes in the wide field of view image in the re-authentication 10 

position D2 can be predicted according to a distance from a position (trigger 

position D0) in which the wide field of view image is captured to the re-

authentication position D2.  The predicted coordinates of the eyes in the wide 

field of view image are transformed into coordinates in an iris camera image, and 

selection of the iris camera 110 and setting of the ROI are performed by using the 15 

transformed coordinates.  

[0080] 

 Note that the disclosure is not limited to the example embodiments 

described above, and may be appropriately modified without departing from the 

scope of the disclosure.  20 

[0081] 

 Further, each configuration in the example embodiments descr ibed above 

is formed of hardware, software, or both, and may be formed of one piece of 

hardware or one piece of software, or may be formed of a plurality of pieces of 

hardware or a plurality of pieces of software.  Each device and each function 25 

(processing) may be achieved by a computer 20 including a processor 21 and a 

memory 22 being a storage device as illustrated in Fig. 13.  For example, a 

program for performing a method (for example, a capturing method in a control 

device) in the example embodiment may be stored in the memory 22, and each 

function may be achieved by executing the program stored in the memory 22 by 30 

the processor 21.  Note that, as the processor 21, a central processing unit 

(CPU), a graphics processing unit (GPU), a field -programmable gate array 

(FPGA), a digital signal processor (DSP), an application specific integrated 

circuit (ASIC), and the like may be used.  Further, a plurality thereof may be 
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used in parallel.  

[0082] 

 Further, the programs are stored by using a non -transitory computer-

readable medium of various types, and can be supplied to a computer.  The non -

transitory computer-readable medium includes a tangible storage medium of 5 

various types.  Examples of the non-transitory computer-readable medium 

include a magnetic recording medium (for example, a flexible disk, a magnetic 

tape, and a hard disk drive), a magneto -optical recording medium (for example, a 

magneto-optical disk), a CD-read only memory (CD-ROM), a CD-R, a CD-R/W, 

and a semiconductor memory (for example, a mask ROM,  a programmable ROM 10 

(PROM), an erasable PROM (EPROM), a flash ROM, and a random access 

memory (RAM)).  Further, a program may be supplied to a computer by a 

transitory computer readable medium of various types.  Examples of the 

transitory computer-readable medium include an electric signal, an optical signal, 

and an electromagnetic wave.  The transitory computer -readable medium can 15 

supply a program to a computer via a wired communication path such as an 

electric wire and an optical fiber or a wireless commu nication path.  

[0083] 

 Although the disclosure has been described above with reference to the 

example embodiments, the disclosure is not limited to the above -described 20 

example embodiments.  Various modifications that can be understood by those 

skilled in the art can be made to the configuration and the details of the disclosure 

within the scope of the disclosure.  

[0084] 

 A part or the whole of the above-described example embodiments may also 25 

be described as in supplementary notes below, which is not limited  thereto. 

(Supplementary note 1) 

 An imaging system including:  

 a first control means for controlling, in such a way as to fix a focal 

position in a predetermined position, an iris imaging means for capturing an iris 30 

of a target person;  

 an authentication means for authenticating the target person, based on an 

iris image of the target person being captured by the controlled iris imaging 

means; and 
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 a second control means for controlling the iris imaging means in such a 

way as to scan a focal position in a predetermined range, in order to re-

authenticate the target person when authentication of the target person fails.  

(Supplementary note 2) 

 The imaging system according to Supplementary note 1, wherein 5 

 the first control means performs control in such a way as to fix the focal 

position when the target person is authenticated in a first authentication mode, 

and 

 the second control means performs control in such a way as to scan the 

focal position when the target person is authenticated in a second authenticati on 10 

mode. 

(Supplementary note 3) 

 The imaging system according to Supplementary note 2, wherein 

 the first authentication mode is an authentication mode of authenticating 

the target person while moving, and  15 

 the second authentication mode is an authenticati on mode of 

authenticating the target person while stopping.  

(Supplementary note 4) 

 The imaging system according to Supplementary note 3, further 

comprising guide control means for controlling guide means for guiding 20 

movement of the target person,  

 wherein the guide control means controls the guide means in such a way as 

to stop the target person while moving when authentication of the target person 

fails.  

(Supplementary note 5) 25 

 The imaging system according to Supplementary note 4, wherein 

 the guide means is a gate through which the target person passes, and  

 the guide control means performs control in such a way as to close the 

gate when authentication of the target person fails.  

(Supplementary note 6) 30 

 The imaging system according to Supplementary  note 4, wherein 

 the guide means is output means for outputting an authentication result of 

the target person, and 

 the guide control means outputs information for stopping movement of the 
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target person from the output means when authentication of the tar get person 

fails.  

(Supplementary note 7) 

 The imaging system according to any one of Supplementary notes 1 to 6, 

wherein 5 

 the iris imaging means includes a variable focus lens, and  

 the first control means and the second control means control a lens focus 

driving value of the variable focus lens.  

(Supplementary note 8) 

 The imaging system according to any one of Supplementary notes 1 to 7, 10 

wherein the second control means sets a focal position of the iris imaging means 

according to a position of the target person.  

(Supplementary note 9) 

 The imaging system according to any one of Supplementary notes 1 to 8, 

wherein the second control means changes an angle of view of the iris imaging 15 

means when authentication of the target person fails.  

(Supplementary note 10) 

 The imaging system according to any one of Supplementary notes 1 to 8, 

wherein the second control means changes an imaging direction of the iris 

imaging means when authentication of the target person fails.  20 

(Supplementary note 11) 

 The imaging system according to any one of Supplementary notes 1 to 10, 

wherein the first control means sets a region of interest (ROI) including an eye of 

the target person for the iris imaging means, based on a whole image being 

captured by whole imaging means for cap turing the target person in an area wider 25 

than that of the iris imaging means.  

(Supplementary note 12) 

 The imaging system according to Supplementary note 11, wherein the first 

control means transforms coordinates of an eye of the target person in the whol e 

image into coordinates in the iris image by using a coordinate transformation 30 

matrix associated with the fixed focal position, and sets the ROI, based on the 

transformed coordinates.  

(Supplementary note 13) 

 The imaging system according to Supplementary note 12, wherein the 
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second control means sets the ROI for the iris imaging means, based on the 

transformed coordinates.  

(Supplementary note 14) 

 The imaging system according to Supplementary note 12 or 13, further 

comprising a plurality of iris imaging means as the iris imaging means,  5 

 wherein the first control means selects the set iris imaging means from 

among the plurality of iris imaging means, based on the transformed coordinates.  

(Supplementary note 15) 

 The imaging system according to Supplementary note 14, wherein the 

second control means selects the set iris imaging means from among the plurality 10 

of iris imaging means, based on the transformed coordinates.  

(Supplementary note 16) 

 The imaging system according to any one of Supplementary notes 1 to 10, 

wherein the second control means sets an ROI including an eye of the target 

person for the iris imaging means, based on a whole image being captured by 15 

whole imaging means for capturing the target person in  an area wider than that of 

the iris imaging means.  

(Supplementary note 17) 

 The imaging system according to Supplementary note 16, wherein the 

second control means transforms coordinates of an eye of the target person in the 20 

whole image into coordinates in the iris image by using a coordinate 

transformation matrix associated with a position of the target person, and sets the 

ROI, based on the transformed coordinates.  

(Supplementary note 18) 

 The imaging system according to Supplementary note 17, further 25 

comprising a plurality of iris imaging means as the iris imaging means,  

 wherein the second control means selects the set iris imaging means from 

among the plurality of iris imaging means, based on the transformed coordinates.  

(Supplementary note 19) 

 The imaging system according to any one of Supplementary notes 1 to 18, 30 

further comprising illumination control means for performing control in such a 

way as to change an amount of light of illumination means for applying light to 

the target person when authentication of the target person fails.  

(Supplementary note 20) 
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 An imaging method including:  

 controlling, in such a way as to fix a focal position in a predetermined 

position, an iris imaging means for capturing an iris of a target person;  

 authenticating the target person, based on an iris image of the target 

person being captured by the controlled iris imaging means; and  5 

 controlling the iris imaging means in such a way as to scan a focal 

position in a predetermined range, in order to re -authenticate the target person 

when authentication of the target person fails.  

(Supplementary note 21) 

 The imaging method according to Supplementary note 20, further 10 

comprising: 

 performing control in such a way as to fix the focal position when the 

target person is authenticated in a first authentication mode; and  

 performing control in such a way as to scan the focal position when the 

target person is authenticated in a second authentication mode.  15 

(Supplementary Note 22) 

 An imaging program for causing a computer to execute processing of:  

 controlling, in such a way as to fix a focal position in a predetermined 

position, an iris imaging means for capturing an iris of a target person;  

 authenticating the target person, based on an iris image of the target 20 

person being captured by the controlled iris imaging means; and  

 controlling the iris imaging means in such a way as to scan a focal 

position in a predetermined range, in order to re -authenticate the target person 

when authentication of the target person fails.  

(Supplementary Note 23)  25 

 The imaging program according to Supplementary note 22, further 

causing: 

 performing control in such a way as to fix the focal position when the 

target person is authenticated in a first authentication mode; and  

 performing control in such a way as to scan the focal position when the 30 

target person is authenticated in a second authentication mode.  

Reference Signs List  

[0085] 

10 IMAGING SYSTEM 
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11 FIRST CONTROL UNIT 

12 AUTHENTICATION UNIT 

13 SECOND CONTROL UNIT 

20 COMPUTER 

21 PROCESSOR 5 

22 MEMORY 

100 IMAGING SYSTEM 

110 IRIS CAMERA 

111 VARIABLE FOCUS LENS 

120 WIDE FIELD OF VIEW CAMERA 10 

130 ILLUMINATION DEVICE 

140 HUMAN DETECTION SENSOR 

150 GATE 

160 DISPLAY DEVICE 

200 CONTROL DEVICE 15 

201 STORAGE UNIT 

202 WIDE FIELD OF VIEW IMAGE ACQUISITION UNIT 

203 EYE DETECTION UNIT 

204 ILLUMINATION CONTROL UNIT 

205 IRIS CAMERA SETTING UNIT 20 

206 LENS FOCUS CONTROL UNIT 

207 IRIS IMAGE ACQUISITION UNIT 

208 FOCUSING IMAGE EXTRACTION UNIT 

209 AUTHENTICATION UNIT 

210 AUTHENTICATION RESULT OUTPUT UNIT 25 

211 GATE CONTROL UNIT 

300 DATABASE 
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CLAIMS 

 1. An imaging system comprising:  

 first control means for controlling, in such a way as to fix a focal position 

in a predetermined position, iris imaging means for capturing an image focusing 

on an iris of a target person;  5 

 authentication means for authenticating the target person, based on an iris 

image of the target person being captured by the controlled iris imaging means; 

and 

 second control means for controlling the iris imaging means in such a way 

as to scan a focal position in a predetermined range, in order to re -authenticate 10 

the target person when authentication of the target person fails.  

 

 2. The imaging system according to Claim 1, wherein  

 the first control means performs control in such a way as to fix the focal 

position when the target person is authenticated in a first authentication mode, 15 

and 

 the second control means performs control in such a way as to scan the 

focal position when the target person is authenticated in a second authen tication 

mode. 

 20 

 3. The imaging system according to Claim 2, wherein  

 the first authentication mode is an authentication mode of authenticating 

the target person while moving, and  

 the second authentication mode is an authentication mode of 

authenticating the target person while stopping.  25 

 

 4. The imaging system according to Claim 3, further comprising guide 

control means for controlling guide means for guiding movement of the target 

person, 

 wherein the guide control means controls the guide means in such a way as 30 

to stop the target person while moving when authentication of the target person 

fails.  

 

 5. The imaging system according to Claim 4, wherein  
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 the guide means is a gate through which the target person passes, and  

 the guide control means performs control in such a way as to close the 

gate when authentication of the target person fails.  

 

 6. The imaging system according to Claim 4, wherein  5 

 the guide means is output means for outputting an authentication result of 

the target person, and 

 the guide control means outputs information for stopping movement of the 

target person from the output means when authentication of the target person 

fails.  10 

 

 7. The imaging system according to any one of Claims 1 to 6, wherein  

 the iris imaging means includes a variable focus lens, and 

 the first control means and the second control means control a lens focus 

driving value of the variable focus lens.  15 

 

 8. The imaging system according to any one of Claims 1 to 7, wherein the 

second control means sets a focal posit ion of the iris imaging means according to 

a position of the target person.  

 20 

 9. The imaging system according to any one of Claims 1 to 8, wherein the 

second control means changes an angle of view of the iris imaging means when 

authentication of the target  person fails.  

 

 10. The imaging system according to any one of Claims 1 to 8, wherein the 25 

second control means changes an imaging direction of the iris imaging means 

when authentication of the target person fails.  

 

 11. The imaging system according to any  one of Claims 1 to 10, wherein 

the first control means sets a region of interest (ROI) including an eye of the 30 

target person for the iris imaging means, based on a whole image being captured 

by whole imaging means for capturing the target person in a n area wider than that 

of the iris imaging means.  
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 12. The imaging system according to Claim 11, wherein the first control 

means transforms coordinates of an eye of the target person in the whole image 

into coordinates in the iris image by using a coordinate t ransformation matrix 

associated with the fixed focal position, and sets the ROI, based on the 

transformed coordinates.  5 

 

 13. The imaging system according to Claim 12, wherein the second control 

means sets the ROI for the iris imaging means, based on the tr ansformed 

coordinates.  

 10 

 14. The imaging system according to Claim 12 or 13, further comprising a 

plurality of iris imaging means as the iris imaging means,  

 wherein the first control means selects the set iris imaging means from 

among the plurality of iris imaging means, based on the transformed coordinates.  

 15 

 15. The imaging system according to Claim 14, wherein the second control 

means selects the set iris imaging means from among the plurality of iris imaging 

means, based on the transformed coordinates.  

 

 16. The imaging system according to any one of Claims 1 to 10, wherein 20 

the second control means sets an ROI including an eye of the target person for the 

iris imaging means, based on a whole image being captured by whole imaging 

means for capturing the target person in an area wider than that of the iris 

imaging means.  

 25 

 17. The imaging system according to Claim 16, wherein the second control 

means transforms coordinates of an eye of the target person in the whole image 

into coordinates in the iris image  by using a coordinate transformation matrix 

associated with a position of the target person, and sets the ROI, based on the 

transformed coordinates.  30 

 

 18. The imaging system according to Claim 17, further comprising a 

plurality of iris imaging means as the iris imaging means,  

 wherein the second control means selects the set iris imaging means from 



34 

among the plurality of iris imaging means, based on the transformed coordinates.  

 

 19. The imaging system according to any one of Claims 1 to 18, further 

comprising illumination control means for performing control in such a way as to 

change an amount of light of illumination means for applying light to the target 5 

person when authentication of the target person fails.  

 

 20. An imaging method comprising:  

 controlling, in such a way as to fix a focal position in a predetermined 

position, iris imaging means for capturing an image focusing on an iris of a target 10 

person; 

 authenticating the target person, based on an iris image of the target 

person being captured by the controlled iris imaging means; and  

 controlling the iris imaging means in such a way as to scan a focal 

position in a predetermined range, in order to re -authenticate the target person 15 

when authentication of the target person fails.  

 

 21. The imaging method according to Claim 20, further comprising:  

 performing control in such a way as to fix the focal position when the 

target person is authenticated in a first authentication mode; and  20 

 performing control in such a way as to scan the focal posi tion when the 

target person is authenticated in a second authentication mode.  

 

 22. A non-transitory computer-readable medium configured to store an 

imaging program for causing a computer to execute processing of:  25 

 controlling, in such a way as to fix a focal position in a predetermined 

position, iris imaging means for capturing an image focusing on an iris of a target 

person; 

 authenticating the target person, based on an iris image of the target 

person being captured by the controlled iris imaging means; and 30 

 controlling the iris imaging means in such a way as to scan a focal 

position in a predetermined range, in order to re -authenticate the target person 

when authentication of the target person fails.  
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 23. The non-transitory computer-readable medium according to Claim 22, 

further causing:  

 performing control in such a way as to fix the focal position when the 

target person is authenticated in a first authentication mode; and  

 performing control in such a way as to scan the focal position when the 5 

target person is authenticated in a second authentication mode.  


