A3 g8l 29 FPGA T+3

*

g

of»

W, o
&A1) o

*

An Implementation of a Thinning Algorithm using FPGA
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ABSTRACT

A thinning stage of fingerprint algorithm occupies 39% cycle of microprocessor system for
identification processing of image from fingerprint sensor. Hardware block processing is more
effective than software one in speed and power consumption, because a thinning algorithm is
iteration of simple instructions without a transcendental function. This paper describes an
effective hardware scheme for thinning stage processing using Verilog-HDL in 64x64 Pixel
Array. The hardware scheme is designed and simulated in RTL. The logic is also synthesized
by XST in FPGA environment and tested. Experimental results show the performance of the
proposed scheme and possibility of application for a soft microprocessor and thinning processor
embedded fingerprint SoC.

7|19 =
MM stet e &, A #e4, FPGA, RTLA 7|

.M B B R 1 P B B o = i F e

_ - 7oA A AHLS TAS rlo]|aZ X ZAAE YA
9, ben BARRAR BAAA A4 G AR b o S
SOl Se SAL AT Qe ol dAs) A o Lk EEASE AFHE SRETL L1
Dol A6 Tloks o B = gagnz O 58%(minutiae) FEYHOEX HFH 7HEEH
Folae ¥t HQE HololA T2 AAAHRE 71uke] 7Fo s Ao Bz PE2 At AE o]w] R
o] &sth= WARY g o&Ha glen, AA - T =

- 719 -



1 X M to,
o
rr
ok
it
[o]

4r rir

Zt GAE wlol I 2 A|A
& 98l ARM ol EdolEle W
ARM7TDMI ZolE HE3dle] 94L& 7 A
2O T A% g EAH £ Fo g
e Hlus] YrtHA E43 Az, AE04
ZHEY 53 ouAE Xy AT ¢n
oA Az dAZE A SE BlEo] HAA
AR ZZ AN FZ ApolF 9] 39%9l o]Ett2]. A
A3 Sl 7IRgEe g 2484 5 5F
g 45 AMESle 5] oy YRR ==
TEdste Aol AA A" AFsle} A
T¥o] "o B =fdAe wEA veeds
T3t MAASE Y% X718 RTL FFolA
AASI FPGA 74X =8]§4e St 1
528 A8t gk

=

n2
Ul
R
tlo o\
lo

RN

2oz
_,_04131)1

=

. MAMS =2 MA FPGAT S

B =FdA HEH MAE guEEe 23 ¢
2k A8t S ]88 Zhang Suen A3 &
T Fo|t2]. €24 HE WS dAe A
A7t BAY A2 kel TS Lo, v A
g Az JFS vX= FoZ o] WA
= U g e AE st 7hssith

Zhang Suen ¥ FE F BAE Tt I
As AAS = FZE& AZTh 194004 1937
22 3x3 A A5 vEn sied g4 o
vz Pk SAMN)Y S MR W T PlelA
P87kA 9] elmlA] gre]l HAQl 19 #5 N(P)=
Ao stk NP9 zhol 2~6dw 1 =A<l
S(Pi)E AAFETh SPi)E PlolAl WEAIA Haro
2 1(ZA)->0(H ) o2 o|u A7}t Wslsle Sl
2 g3dle o] o] 1& wEdle Afow g2
9AE Fddg. A uuzx gle] ¥
P2*P6*P8=0, P4*P6*P8=0 & S Ao wE3st= 7

% 7b2d g4 Pis 002 AlA(MA)7 "

P7 P6 P5
P8 Pi P4
P1 P2 P3

" 2.3x3 A A

N(Pi) = 1
Piis ending,
Not erasing

N(Pi) =7
Piis internal point,
Not erasing

219 3. N(Pi) &

|
S(pi) =1

1A= AA g diste =08 53}
FHo 2 GANME 194 o
° 2 N(Pi), S(Pi) 27 H£S TU3HA A=t
P2*P4*P8=0, P2*P4*P6=0 = FAld] WI=E3ste=
2 9], 7ked J4A PiE 002 AA7 Pk
7hEd A Zre] 0 A

Pahx) ok

a9 5= AXFgAHZEERE 2 HAERES

e g4

E5E7E AAds A 71E yEd

o 64x64 AE oM AE =WA EEY] A ThE
B, 9 olux|9g} Mg oW AE AFsy] 9%
HA2=E(B), 3x3 °|v|A Y= FZ7]|, Zhang

=9

Suen ¥ ZF

TG AAE Az A

ol gt B ERME 4AENEL Eaie] ofn

N

]E

==
= T
=29
- =
=

024_,/;: %0 e
oft ~—

It ol

9

o

Mo =% o

}
7}

of

7
2l
E7 8

- 720 -

.2
o}

T wbx] 923 FPGAC] H71A<l =9 o)
F71ete] AAHo g ARE HAEY &
self test modules TA3IA( T @ AH
E 22X EY A Ay ol A7) E A
I self test R OA Hlur|& #HA2=EHY
] HA ke HEY vaste dXgRE B
AANE

of $AASE FU F§ EA

=
a0l A3 & B3 09 gl

=



Self test module

=1miel
B4x64 G464
EIENES =Y A BB MIHMELH 2] D]
Oleiz (I ZFOI0IR))
3x3 -
O|D|K|%EQ B}IE."

Thinning processor

a9 5 AAsA g EERE ¢ HAERE

Thinning  Algorithm Logic
BTL codding simulation
Logic Image check
Synthesis(XST) (VB)

FPGA B/D test
(Xilinx ¥C35200)

Built-in Self
Test check

o 6. NS

[=3 HANSHIN UNIVERSITY

Hojm) A Aot

ad 7. Ads A7) AlEdeld A
(64x64 HA WE AFolv|A] A &)

a8 8. M me

a9 62 JEEESE YERdY. Verilog-HDL
2 73" RILZE+= 23 A EFo]XE 53}y
FE=8 MAs A= orAE HU|ste HF4E
H

o FAFAT. I 7L 64x64 HAE A F-o]P| X
of gt A& ol A2H/E veEPATh RILZEE
Aol FA ES ol&std 23 FAS HA
33 XC35200 FPGA Hol| FAE RE AZS
AAEIAT 1Y 82 MARE=EE Yepdch AlAd
3l Z2AA E5o U A = A
71 597 slices, 1052 LUTsE el o] Feho]
A FeS ¢ 4 Utk Built-in self test AF S
$13t 54MHz w9l 8 FugolA HA2=HA
o} B kol A3 dXE UdeS Fel A
o ol FHE AAE Z=zAMA7F HY 53
st S-S dERATh

=

nm. 2 £

2 =7dAe AR dagEe Ads 9AE
A% =g BES T TS FPGA REES
olgste] AFIATk M3} d1EFELS  Zhang
Suen °|H RTL ZEZ FH31 =zJAHL &
3la] XC35200 FPGA Hol| 325 #4313 AHH
HAE BEES F3t9 o omA=RyHY Ads)
oA E & F IS I YT B AFE
Fote] AEA A =FHA AELAEV & 14
TEZZAA g AMHEY M T2 AMZ
A7t 7hsste A&z 718 F44s 7uE
T AT

ok
ok

ni=!

[1]Seung-Min Jung, Jin-Moon Nam, Dong-Hoon
Yang and M. K. Lee, "A CMOS Integrated
Capacitive Fingerprint Sensor with 32-bit
RISC  Microcontroller," IEEE  Journal  of
Solid-state  Circuit, Vol. 40, No. 8, pp.
1745-1750, 2005.

[2]]Seung-Min Jung, "An ASIC Implementation
of Fingerprint Thinnin Algorithm,",
International Journal of KIMICS, Vol. 8 ,
No. 6 , Dec. 2010.

- 721 -



