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Biometrics deals with identification of
iIndividuals based on their biological or
behavioral characteristics.

BIOMETRICS

Personal Identification
in Networked Society

adised by
Anil Jain
Ruud Bolle

Biometrics
= Person authentication

[1] A. K. Jain et al., Biometrics:
Personal Identification in Networked
Society, Kluwer Academic Publisher,
1999.
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Biometrics deals with identification of individuals based
on their biological or behavioral characteristics

(BARBLLFITEIMFRICE DLW TE A ZRE I HH 1)

SZRT—F, @ H—RFHEICRDIRIBOTBEELLELE
BAEE AR EL TSN TS

SEERMTOAELT, 13— —RAGEIZHILH

7 7 ,’-’,:..—‘ N ‘\\
TGN
47 //v/(" RN
/: /7, SRR Y
AN NN
0/ AR
il (AR
/ AT
’I/l',',' 1) "‘.",.:j\‘
/ /,/ 1} //' ) \
i /

’// / i
S ATl I

DNA face fingefpr_int Ir's  voice signature  gait

GSIS, Tohoku University



(EPANEH S ﬁff’)héﬁﬁ& 2] °
_

L
H M M H M M H M

2] H L M H L H H
PEmEmE H H L H M H L
e M H H M H M M
SR M L L H L H M
FOR M M M H M M M

F DUV oFEAK M M M M M M L
LR H H H M H L L
F—2tO—4 L L L M L M M
2N H H H L L M L
B M H H M H M M
s H H M L H L L

E i) L L L H L H H
E= M L L M L H H

H: High, M: Middle, L: Low
GSIS, Tohoku University



£ %E%'h L,éﬁ}fj‘[_,a)1 r_.l !

ICBA | ICB | ICB | ICB |JCB | ICB | ICB [IJCB | ICB | ICB
2004 | 2006 | 2007 | 2009 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Face
Voice 8 3 6 10 2 3 1 0 1 0
Fingerprint 23 19 21 11 14 11 11 14 14 13
Palm 3 2 4 6 3 3 2 1 5 2
Multimodal 10 7 8 24 16 4 1 3 1 0
Gait 0 3 5 6 7 2 2 2 2 3
Iris 11 18 12 12 6 16 13 16 7 9
Signature 13 4 10 4 4 0 5 1 3 0
Others 6 21 17 8 14 17 13 18 11 7

ICBA: International Conference on Biometric Authentication
ICB: International Conference on Biometrics
IJCB: International Joint Conference on Biometrics
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Labeled Faces in the Wild (LFW) - Abdullah_Gul
http /Ivis-www.cs.umass.edu/Ifw/

CASIA Iris Database v4 — Interval
http //blometrlcs |dealtest org/dbDetallForUser do’7|d 4
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Flngerprlnt Verlflcatlon Competltlon (FVC)2006 .' -
http://bias.csr.unibo.it/fvc2006/
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1%t 1528EE (verification)
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Deep Learning
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IFFR1E (IB) : AMM [6] & 3DMM [7]
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Sustainable Development Goals: SDGs

SUSTAINABLE e
DEVELOPMENT Zan” ALS

17 GOALS TO TRANSFORM OUR WORLD

2 ZERO 3 GOOD HEALTH 4 QUALITY 5 GENDER 6 CLEAN WATER
HUNGER AND WELL-BEING EDUGATION

EQUALITY AND SANITATION

il &

8 DECENT WORK AND
ECONOMIC GROWTH

1 U REDUCED
INEQUALITIES

o

ﬁaéﬁ

1 CLIMATE 1 4 LIFE 1 PEACE, JUSTICE 1 PARTNERSHIPS
ACTION BELOW WATER AND STRONG FOR THE GDALS SUSTAINABLE

IHSTITUTI[]HS DEVELOPMENT

GOQALS

B 2015 (CR{ESN =B ES R TIEIRSh

B 2030FFTITNMBENERT ASLTOBRLLE9D
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http://www.unic.or.jp/activities/economic_social_development/sustainable_development/2030agenda/sdgs_logo/

GSIS, Tohoku University




iRl B A R EE 30

(Sustainable Development Goals: SDGS)

® HiE16
(R EE LR DO D FENTEIEMNLGHESEREL,
TARTDARIZCEEADT I RAFREL, HoHSBL

NILIZBWTHRMTHRBEAEFEDOH S B ENLHIERE
BEITSH. |

® #iE16.9
[2030 £ETIZ, IRTOANRICHEZFZREZSOEW
HBDIAZRET 5. |

B HEBEROFERICRIMNEDSEIAEFT TR TS
BEIGEV AT LNDERAIRTHSB

\

INATAN) D RZFATE S5

HHEROCEHECLHLFRATESFES - 2B -BEEEREMN
SLWVNLAAR)HR

GSIS, Tohoku University



ABORE .

B NAFAR) DR (ERFREE) DEHE
B NAF AN DR DB (EBEREE)
B INATANJDADITEEHIEIENTERNIE ]
B NAFAN)DZDE R
B IAMFUN—HEDSE
FA)H- AR -FEDIRR
EDFOIRVARTLNEZNDD

GSIS, Tohoku University



7 A1) 7 >

& REES (Social Security number:; SSN)
EERREFEE, VL UvbhA—F, BITOREGEERITT 510
ICHERGESTHDS
RANEZFELT 9718, Identity Theft DIEEN =
EiRE(Z f&?fb\é
E;N_( SMATHARI /T, £EFABBGNTRAERSNT
P

"j"f/\ AR—RIZEBTBIEETEOTATUOTATADI=HD
E| KB E& (National Strategy for Trusted Identities in

Cyberspace: NSTIC)
Eé&ﬁb\%llmbt Identity Ecosystem Z#REIMNFHAFE - ERT

REDPHELITAToTATAEEBY—EARTZHET
L—LJ— OODTTJE*ETé;t?b\T%é

ANTBHEDIE T EEBIINSTICTAD IR T LAY,
NIST Trusted Identity Group TR T A RS TLNVS

GSIS, Tohoku University



AR >

Aadhaar (7 & —JLIT7F/\—)
EoT4—iBTIEE OB I1ZEKRT S
IDEEXEFIZ, IENEMI A IEEL, IEREREER KLU
Rl ICTKY BRI ANZRTET S

Aadhaar® B B

FPEEATLOGEWN =6, ERDERLIEHR (4HI,
£FER/B, EMEE) Nk
EJFaj’CPEHQéz‘rLb\BEE&ﬁ*ﬁHJJé('J:T;”EH, B#, LPG
HE)ERIMDEREZI|EBETITTELES
RITOEPEFBEEELEFICRDBEGEATIAD
HMOITHAZIFT TN TS

AR ANETTIEEEGL, /1OFBEEOSNEALTRGT
BLEMEFEDITONBEESIZH-T-

GSIS, Tohoku University



H

He =2
=1

LY H—RZEFEDTENTELEN =180, BF
RBVATLDERLGEST=
BALDTEITL TS =6, M {ERTELELVELD
B 5)%)

TIXRA (ZATE) EVD4—F vy bARA (EZAT)
ERImR CHEmEEDHIZTEMMTINVSAQRI—FEE
ABNILRBFIND
TEVrA—FERIBROAX (ERALERICOEMNS
KENBIZERESNSLHA) THBH=H, FJLIvE
H—F EE-S>TEMERIUN) RO A0
BIEEITTRATSDA, AEICFIAEEULD
BRENETnIEEsiziny
QRO—FZ{E->TLVS1=8, FelicalZEN TS B K
NIZEDTIFOHAELSWNW AT LTHS

GSIS, Tohoku University

34



IAFT2N—HFIEDSEIZDOINT >

IATFTN—Z[[T{EHLELOMN?

WAWALEFIZTAF3—D _&EFEEIL\’CJ%TJ\ {A]
[FEZ LWL DS ENSBRIENZ I oT=

FR=8, 1T IN—A—FZEE>TLVEND AN E
AETH-T-

EDEIBVAT LEBET REN?
A-—HDFEMEEEZEELT, V51T H—NETIL
EYNETHD

AX—rTAY, PC(TSOH)LEDHRTREANRIE
j5§tgtjf—/&r:77tx¢éﬁbﬁsﬂﬁﬁ'|¢7w>tJ FI| & 4
=
EDPO>TRANELEZTITODH, ?
H—k, NRAD—Fk, £RFHGEEDHAGHETEA

REIEITS
JEI? EITCTREANZGEH B EGFEHRZEZEELI=ANEL

GSIS, Tohoku University



Sk (1/2) %

1.

A.K. Jain, R.M. Bolle and S. Pankanti, Biometrics: Personal
|dentification in Networked Society, Kluwer Academic Publisher, 1999.

A.K. Jain, A. Ross and S. Prabhakar, “An introduction to biometric
recognition,” IEEE Trans. Circ. Sys. Video Tech, vol. 14, no. 1, pp. 4--20,
2004.

T. Kanade, Picture processing system by computer complex and
recognition of human faces, Doctoral Dissertation, Kyoto University,
November 1973.

P. Viola and M.J. Jones, “Robust real-time face detection,” Int’l J.
Computer Vision, vol. 57, no. 2, pp. 137-154, May 2004.

S. Yang, P. Luo, C.C. Loy and X. Tang, “WIDER FACE: A face detection
benchmark,” Proc. CVPR, pp. 5525--5533, 2016.

T. F. Cootes, G. J. Edwards and C. J. Taylor, “Active appearance
models,” IEEE Trans. Patt. Anal. Machine Intel., vol. 23, no. 6, pp. 681-
685, June 2001.
http://personalpages.manchester.ac.uk/staff/timothy.f.cootes/software/a
m_tools_doc/index.html

V. Blanz and T. Vetter, “A morphable model for the synthesis of 3D
faces,” Proc. SIGGRAPH, pp. 187-194, 1999,

GSIS, Tohoku University



SE 3 H (2/2) >

8. M. Pietikdinen, A. Hadid, G. Zhao and T. Ahonen, Computer Vision
Using Local Binary Patterns, Springer, 2011.
http://www.cse.oulu.fi/CMV/Downloads/LBPMatlab

9. OpenCV: http:/lopencv.org/

10. J. Booth, A. Roussos, S. Zafeiriou, A. Ponniah and D. Dunaway, “A 3D
morphable model learnt from 10,000 faces,” Proc. CVPR, pp. 554 3-
5552, 2016.

11. Y. Taigman, M. Yang, M. Ranzato and Lior Wolf, “DeepFace: Closing
the gap to human-level performance in face verification,” Proc. CVPR,
pp. 1701-1708, 2014.

X AEHMTEARALTNARPERO T, SEHEA o
L=t DITRYFET.

GSIS, Tohoku University



