VLS

()

14

Arch, Loop, Whorl 1 [4]

-rj-z...
(b)
1
(& Arch
(b) Loop
(c) Whorl
(ridge) (orientation)
(ending) (bifurcation)

()
(Fingerprint Registration)



(Fingerprint Recognition)

(1)
1) 2
3) 4)
)
1) (Acquisition)
(real time)
2) (Preprocessing)
(transformation) (segmentation)
(noise removal) (adjustment) (enhancement)
(smoothing) (normalization) (binarization)
3) (Feature encoding)
(line extraction) (region extraction) (dant
transform) (texture)
(binarization) (thinning)
(feature extraction) 128x128 512x512
(pixels) 586

CPU( ) (ASIC  FPGA)



4) (Feature matching)

(match) (distance) (identify
function) (1)
(fingerprint verification) (ID)
)
(fingerprint identification) ID
VLSI
VLS
VLS
[51[61[7]
() (design tools)

(Electronics Design Automation, EDA)
(Electronics Design Automation and

Test, EDA&T)

(D (interchangeable)



ASIC

(2 (functionality)

(3) (scalable)

12um O08um O6um 05um 0350 m 0.254 m

0.18u m
4) (convenience and easy to use)
() (characteristics)
(1) (operation voltage)
CMOS 5v 33v 25V

5~10%
(wide range) 3V~5.5V.



(2 (operation frequency)

(timing margin)

(3) (power consumption)
PDA
(4) (die area and operation speed)
(gate count) (die area)
Ahead Adder
(yield rate)
(5 (critical path)

VLS

Carry Adder

L ook



(6)

[1]1[8]

()

(object)

(fan-in and fan-out)

Cell

3x3

[8]

@)
@)

\




(mask) 3 3x3

GV(Grey Vaue)
W (Weight)
R(Response) (@D
Laplacian
Wl W2 W3
W4 W5 W6
W7 Ws W9
3 3x3 W,
9
R=WGV, +W,GV, +--- + WGV, = ZWG\/. ................. D
i=1
1)
0 1
(threshold value)



f(x.y) m )
if f(x,y)>m ,thenf(x,y)=1
{if f(x,y)<m ,then f(x,y)=0

2
[11[9][10]
1) 4 ( 3x3 )
@ ()
4
(@
(b)
2)
5 ( 3x3 )
@ (b)
5
@
(b)
3)

(@



(b)

(©)

1) 3x3 (Zhang & Suen)[9][10][11][12]
2) Rectangular array[13]

3) Hexagonal array[14]

4) Loop Up Table

(Euclidian distance)

(skeleton)

()

(1-pixel width)



(bifurcation point)

(D (Ending point)

(minutiae)
6 3x3
6
7
(3) (Bifurcation point)

(ending point)

5x5

3x3 5x5 7X7...
7
@ (b)
3x3
@ (b)
5x5

( 3x3 5x5 7x7...

)



8 3x3 9 S5X5

9 5x5

(System-On-Chip)

()

[15][16][17]

D



(2)

3)

(optimization)

()
[18][19][20]
(1) (Data flow control)
(2 (Processing Element, PE)

[21][22]

(performance)

(gate count)



