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INAF ANV RITET DDA REF

B OEREEIm AT —AN—XIE, TELZLMEREAH G UVEELLVE
BRIZIEH>TEL:
LFW (Labeled Faces in the Wild) %z &
B 1DDEFNTADHTaRal T 5D TIEELS, BEA LT
=ELEHDFEEFEHLTITNIIEAGMEREI TSN
TILFE—HFILINAFAN)HO R
YIRINAFAR) DR (Flin, ERZEE) EDGEE

" FUEMLSEMEBRL, STEEBILESELTNS
8- 81% - B % oA AR

% LRI, BAMNGHBEEELH-LOTT.

LFW: http://vis-www.cs.umass.edu/Ifw/
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E[REE A DT ER ;

ICBA ICB ICB ICB IJCB ICB ICB
2004 2006 2007 2009 2011 | 2012 | 2013

Face 28.8% | 26.0% | 33.1% | 35.2% | 40.0% |23.8% | 31.6%
Speech 7.7% 2.9% 4.8% 7.2% 1.8% | 3.8% | 0%
Fingerprint | 22.1% | 18.2% | 16.9% | 88% | 12.7% |15.0% 15 0
Palmprint 2.9% 1.9% 3.2% 4.8% 2.7% | 5.0%
Multimodal | 9.6% 6.7% 6.5% | 19.2% | 14.5% | 7.5% | 0%
Gait 0% 2.9% | 4.0% 4.8% 6.4% | 2.5% | 6.6%
Iris 10.6%  17.3% | 9.7% @ 104% 55% 22.5%  17.1%
Signature | 12.5% | 3.8% 8.1% 3.2% 3.6% 0% 0%
Other 58% | 20.2% | 13.7% | 6.4% | 12.7% | 20.0% | 27.6%

GSIS, Tohoku University




Iris (ZR89 A ER *

ICBA | ICB | ICB | ICB |IJCB | ICB | ICB
2004 | 2006 | 2007 | 2009 | 2011 | 2012 | 2013

Iris

19

14/\/—\f
9
A\

4

2004 2006 2008 /—/ \ 2012
N N

CASIAXICEZL E D KFRIEL: EEEHI R (BH)Z2E->THITE
T—RAR—ZANNEHEN D AT AT EAREIEINS

. A y
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NIST D 4 8EET

095, :

1993 2000
FERET FRVT
(1993) (2000)
Face
FRVT
(2002)
Iris
Multimodal

FRVT FRVT
(2006) (2012)
FRGC
e ocs
ICE ICE (2010)
(2005) (2006)

MBGC MBE
(2007) (2009)

Face and Ocular Challenge Series (FOCS)

http://www.nist.goV/itl/iad/ig/focs.cfm
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Ocular&lE ?

®m EFEER on the web

[ J#BERL X

[RZ1B DTS- DE5%]
B Oxford Dictionary

NOUN
another term for eyepiece

ADJECTIVE
of or connected with the eyes or vision

3R [1]
“the externally visible skin region of the face that
surrounds the eye socket”
IRE (DNAD) ZERY B EE D AL pE Ik

[1] A. Ross et al., “Matching highly non-ideal ocular images: an information
fusion approach,” Proc. ICB2012.

GSIS, Tohoku University
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FOCS !

B The Good, The Bad, and The
Ugly (GBU)
EEE{EDIREIREDIIRRE (X

LMV-EBLL-DEL) [TXLTEERR
RED MEREETHEZ 1T

B Video
HWNVYZEELTWNSY—0%
1§OTFEIJ'L\DIE€{[?5

B Ocular Challenge

VI FRIMRDERBAT THASIC
FIM>THL—U il
=B DERZEE->TERLZEIT

GSIS, Tohoku University



INAT ANV RICET 2D HEEF

B REEEZBETERL, HITEZRIALLIIELTS
BRI ¥ BZ(E o718 AEE5

EREHT 2 DR REIGAEAREFHEEL T, Ocular~D BRI A
=5FEOTLVS
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A

Finger knuckle
recognition for
door handle

Finger knuckle

ACPR2011
Information
Sciences 2013
BTAS2013
IEICE JA 2013

&

Fingerprint
verification
unit

IEICE ELEg4

200c g

ICIP2005 .

ICB2006 " IEEE PAMI2008

|[EEJ 2006 | | |

IEICE EA2010 ! Multimédia | |
| Systems 2013 |
. IEICE JA 2013 | |

Iris . 272/3D face
/erificatog

GIATEHRZ AL/ NMF AR D

ICIP2005
ISPACS2006
IEICE EA2008
IEICE EA 2009
FG2011
CVPRW2012
ICIP2012
ICB2013

anit
' dental records

— —

Aol

Disaster victim
identification using

4
E Sl )
S

Dental radiograph
ISPACS2006
ICIP2007
RSNA2007
|IEICE EA2008
|IEICE JD 2008
RSNA2008
ICPR2008
RSNA2009
R10-HTC2013

Biometric recognition using POC  cvPrw2013

Red: Journal paper, Blue: Conference paper

GSIS, Tohoku University
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FOCS

B SRR

mEE7ILIVX L

LR E-EE TS 5

B FELDH-SEDERE
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B EERET-)IEBRLTRoONMBZEANBZATED
—IEHET HE, BROANBEDLO=LIICRZS
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> IRiE )
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Bl TvFL I IS BB HEREDRENEDHTEL
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RrABRR AR AR S D 5 B 1

RS | R
s Ky
2D DFT
F k ’k2 k k JQF kl kz)
AnEg () > (koK) = Ar (ki k; ) e
g(nl’nz) G(kl,kz) AG(k k) alf% (ukz)
| &= s #H
2D IDFT
POCEREI%& rfg(nl,nz) 4 i R, (k. k,) = F(k,K,) Gk, k)

IF (ki k)| [Gky ky)

_ ej{HF (ky kp) =05 (K ko) }

tEZ=

GSIS, Tohoku University
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B FBFERIOYIZ7—) TEBLTH LN EEHR

B ARV OXMIEZEZELI-DZ THENFEZE

DEABECSZE RS R FET S
B EFICKET—R2EDHIBA A EE

Extraction . Amp
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L -

BT AR AV ERBEYyF T

. Global registration: B[ £A DT NE#HIE
. Local registration: BTG ER (VT &) T HIE
. Similarity evaluation: 7AYIRF7EHATORERITD

TR

Global
registration

Local

[ registration |~ /%

’ -
Similarit | E
- evaluatio¥1 = : i
| |

Registered image Input image

GSIS, Tohoku University
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Global
registration
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Local
registration

BLPOC =

Similarity
evaluation

X LETEZREFED:

B EZHIE
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EREH .

B CASIA-IrisV4-Distance M E{& (142 A +2,567#0) HhrioiH
Lf=Ocular image Z{# FH

B EFRNDATHLRIBMEEN Tz ADEEZ RFELIZEIR
(FOCSOE UM ES>TLSENLVEERIZIES)

B KAN:22,397R7, {1 N:3,271,064R7
i

CASIA-IrisV4-Distance: http://biometrics.idealtest.org/dbDetailForUser.do?id=4

GSIS, Tohoku University



WERFIE (1/2) :

B EEERELGE TRLFEHNTLVS Local Binary Pattern (LBP)
RAWEE7ILIVX L

mEBEROTEEAR ‘BY &£ GL” TEE

B FHHEEDWebRN—U TRFASNTLVAOMATLABEEZ{E A

JOyonE| B H
LBP: http://www.cse.oulu.fi/CMV/Downloads/LBPSoftware

GSIS, Tohoku University



TWERFIE (2/2) i

® Modified SIFT (m-SIFT) U =08
E7IL3)X L

B (i) AVFSRNARE, (i) F— fri’4>|~

B, (i) SIFTYyF2 g, (iv) iaxt
bR 2=

B BRI KU Oculari2SETEHN
TS (TEEERX)

B VifeatDSIFTEEAFS

\

VLfeat: http://www.vlIfeat.org/

A. Ross et al., “Matching highly non-ideal ocular

images: an information fusion approach,” Proc.
ICB2012.

GSIS, Tohoku University



False Reject Rate [%]

FERHFER (left-to-left)

m-SIFT
— - Proposed (w/o quantization)
Proposed (4 bit)
—e— Proposed (3 bit)
—e— Proposed (2 bit)
+Proposed (1 bit)

—. .
T —

False Accept Rate [%]
GSIS, Tohoku University

21



False Reject Rate [%]

FEREER (right-to-right)

m-SIFT
— - Proposed (w/o quantization)
Proposed (4 bit)
—e— Proposed (3 bit)
—e— Proposed (2 bit)
+Proposed (1 bit)

False Accept Rate [%]
GSIS, Tohoku University
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ERERDFELD (EER [%)) 23

T |Lefttoleft | Right-to-right

LBP w/o weight 13.34 12.97
LBP w/ weight 12.02 12.68
m-SIFT 2.60 1.96
Proposed w/o 1.27 1.08

4bit 1.29 1.11
3bit 1.41 1.15
2bit 1.55 1.24
1bit 1.78 1.47

GSIS, Tohoku University



FEH-SEDERE

B BT EEZANVEOEBOZEI 7L X LEIRE
L=

B MFREETEEERZ B LT, MEFELLELTHERENS LN L
Z3EiELT-

B FOCST—HR—R% > 1= A% 17

" Y BOEROMAEhE CL IR EERHT
%

" HEROEIL—LOBEEFMETHET, BAIHEID
ESNDHIBEANS
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