MRS EDNARIBES

B MR E
2016F 48 £
RAMKF(E) T ELFER T
I 5=




NE' \Orchestrating = brighter world Japan BRELEH Global site = Country & Region NEC-

oo Mo et A HASH] YR —+-Son0—F == PETRIE

Hi=4  FLAUU-2 0 NEC, NISTOIEWEEEEERH AV FT-27 ACEL TH i OFHEES

NEC. X EE I ZE R MHAEA(NIST)DIEMERT RN AOFI—IT Xk
TE1LDOFEEER

~ BRI Y AR —8X— A tOREHEEEUICE & SHE SRR ~

Share:

0155388 [FEEERY/
HAESHASHT

| $SEEREEY R T LD PR A A—




Input Image

v

— »
e e ——

Enhanced Image

y '
" 4

AUTOMATED FINGERPRINT
IDENTIFICATION SYSTEM (AFIS)

KENNETH R. MOSES

CONTRIBUTING AUTHORS
PETER HIGGINS, MICHAEL MCCABE.
SALIL PRABHAKAR, SCOTT SWANN




Input Image

~\——~_/P) finger

Imager chip
: (CCDor
N CMOS)

Fig. 2 Optical fingerprint sensor using a
prism.

v
="

Bright Dark Bright

dispersion.

Detection and Recognition Technologies

Fingerprint Identification
By Kaoru UCHIDA"

Enhanced Image

, Light
Skin surface  Ridge Valley Ridge ¢
2@ | | N2

W I e — \ v
Optical P g ' ' }\Protective
sensor glass

Diffusion weakens light intensity

Fig. 3 Optical sensor using in-finger light

&

y’

AUTOMATED FINGERPRINT
IDENTIFICATION SYSTEM (AFIS)

KENNETH R. MOSES

CONTRIBUTING AUTHORS
PETER HIGGINS, MICHAEL MCCABE.
SALIL PRABHAKAR, SCOTT SWANN



Input Image

v

!

Enhanced Image

— Enhanced Image

Minutiae points

y '

4
4

AUTOMATED FINGERPRINT
IDENTIFICATION SYSTEM (AFIS)

KENNETH R. MOSES

CONTRIBUTING AUTHORS
PETER HIGGINS, MICHAEL MCCABE.
SALIL PRABHAKAR, SCOTT SWANN




Input Image

v

!

Enhanced Image

—  Enhanced Image

Minutiae points

y '

4
4

AUTOMATED FINGERPRINT
IDENTIFICATION SYSTEM (AFIS)

KENNETH R. MOSES

CONTRIBUTING AUTHORS
PETER HIGGINS, MICHAEL MCCABE.
SALIL PRABHAKAR, SCOTT SWANN




Ridge&valley

Ridges
Valleys




v |run | g8 L, PR, ThL [ TRL | &
Arajaan| 12 | . ' ,oda a ). da}. da]3618
asal | 62| . . . v e B 1R i . | 23801
L 64| . . . . & | s . | 1095
Aal|laal | 656 o 8 b . 2 . 3640
86| . . 2| r . 2|8 . |v . |[2740
all| &6/ . 1 . .oyw| v . |vyw .| 3550

86 T e © . . . | 3839
ri11|(68 |k . . .ovy . . 3598
86|t 11 y AR Tl N .. | 8647
usl | 6 4 (B . "3 . . 3670
ull| 66 n . & e . . v 1892
e8| . . lz 2 v . |svq y | 8490
Aawasl 6586 . 5 v |- . | 8542
alw| 66| . . v v 38568
Alajaaal 44| u 38 . . . 3548
Alllaal| 565 . 2 . v e . . . | 2512
all| 62| . . r o o 8 | .. a|1956

1 295 of these aro pasted in two volumes ; the remaining 5, which are
numbered 6995 to 6999, are supplementary.

Basic and composite ridge characteristics (minutiae) 118 FINGERPRINT DIRECTORIES CHAF.

Votisee [

-
-
@
-
o
-
-
-

rdge ending e

]
=

nifurcaton Gouble bfurcaton

—
153
—
-~
I
e

ual

yilurcation
ull

s

istand {short ridge) opposed bikrostons

cHeoaS et vers

EEEEE A TR

lake {enclasare) At i
rii

rlw

R T SR

Fwe 5o

hook (#pr) 0ppOsed DFTAONYKIQE ending

Ral|rll

14100 ) & AU I

bR

Raw,
Rlljaal

g
-

Soa
W,
y

e >
R
g ©
-]
o

« s me e s
.

NCEORORCOONCUOD0 DOODRPCOEOVNCOGRAEMOONNDROORO
AOOOCOOOOOROOO0 OOV OCMOCORROOCoOOOTOGaO

n?nmaa»uk”imﬁ‘?. -



v |run | g8 L, PR, ThL [ TRL | &
Arajaan| 12 | . ' ,oda a ). da}. da]3618
asal | 62| . . . v e B 1R i . | 23801
L 64| . . . . & | s . | 1095
Aal|laal | 656 o 8 b . 2 . 3640
86| . . 2| r . 2|8 . |v . |[2740
all 556 1 . .oyw| v . |vyw .| 3550

86 T e © . . . | 3839
ri11|(68 |k . . .ovy . . 3598
86|t 11 y AR Tl N .. | 8647
usl | 6 4 (B . "3 . . 3670
ull| 66 n . & e . . v 1892
e8| . . lz 2 v . |svq y | 8490
Aawasl 6586 . 5 v |- . | 8542
alw| 66| . . v v 38568
Alajaaal 44| u 38 . . . 3548
Alllaal| 565 . 2 . v e . . . | 2512
all| 62| . . r o o 8 | .. a|1956

1 295 of these aro pasted in two volumes ; the remaining 5, which are
numbered 6995 to 6999, are supplementary.

Basic and composite ridge characteristics (minutiae) 118 FINGERPRINT DIRECTORIES CHAF.

Votisee 3

-
-
@
-
o
-
-
-

rdge ending e

]
=

nifurcaton Gouble bfurcaton

—
153
—
-~
I
e

ual

yilurcation
ull

s

istand {short ridge) opposed bikrostons

cHeoaS et vers

EEEEE A TR

lake {enclasare) AT aTw
rii

rlw

R T SR
®
=

Fwe 5o

hook (pur) 0ppases DAITAlONI39e ending

Ral|rll

141600 0 & N

bR

Raw,
Rlljaal

«@
=
-
~

3

e >
R
g ©
-]
o

« s me e s
.

NCEORORCOONCUOD0 DOODRPCOEOVNCOGRAEMOONNDROORO
AOOOCOOOOOROOO0 OOV OCMOCORROOCoOOOTOGaO

n?nmaa»uk”imﬁ‘?. -



Examples of Minutia

BIFURCATION

——

RIDGE ENDING

I

11



Minutiae '
7= N\ [
Y/ ";b \
0/, \\&\ O\ 0@ ® Q@
L AT
(A = 1 \ g @) Q
I °
12\ &
1 \
O Minutiae on the © Minutiae on the
O template file B input image

Fig. 5 Minutiae correspondence computa-
tion.



| |

Relation network
=

Ridge extraction
Minutia extraction

Relation computation

Fig. 7 Ridge extraction, minutiae location and “Relation” computation.
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https://www.ncjrs.gov/pdffiles1/nij/225326.pdf
AUTOMATED FINGERPRINT IDENTIFICATION SYSTEM
(AFIS)

http://www.nec.com/en/global/techrep/journal/nechis
tory/nh02/pdf/2005 0201 19-27.pdf Detection and
Recognition Technologies Fingerprint Identification
(NEC J. advanced Tech)

Probabilistic orientation field estimation for
fingerprint enhancement and verification
10.1109/BSYM.2008.4655521

Minutiae Extraction from Fingerprint Images - a
Review http://arxiv.org/abs/1201.1422
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