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ABSTRACT

This paper aims to extract characteristics of the spectrum of fingerprint image and to apply them to image en-
hancement techniques in spatial frequency domain. Based on 1x64 window as a processing unit and the different
record lengths(32, 16, 8), the estimate of power specirum density for each length was made. Each acquired spect-
rum characteristics was applied to the re-synthesis process of the fingerprint image, an improved gray scale image
was obtained.

In order to select an optimal predictor and the Huffman table for the fingerprint image, the lossless JPEG
algorithm was used. Experiments were performed for extracting distribution characteristics for the each of 7
predictors from the fingerprint image and modeling processes, and the result was applied to the data compression

algorithm and the selection of the optimal predictor.

* Yty 3 8EAE
AR a2
ok x2gittm ZAiFE T
woor Aol et AxLFete w4
s 9R:97346-0924
7 N$019974. 91 24N

1482
www.dbpia.co.kr



MC/TEA RS B R B LSl WY WR

LM 2

BRE Atzle] WA ool HAA #Al9 Ha
go] Zdxdel wepx Al Afeder ARG
ot MA=, EF, A4, dEEokeld $ds o
T7F &g ‘il‘:}-“)“” AANEY ZlgdMde AT 4
o) 49 gH(idg)F Y S(valley) Ll B
@ 28 olgste WY "AEY ojpuy,®O 23
d4E dder Ads AL FUT F, A o
22EFE ol8dte WY ANE FAol 23 e W
g EAE olgshe W95 At} Blur-
ring@ o] HAsE AP FHd o Az
o] AojAle EAHo] AHHn kP

B =8dAe 1x642] 2 99L& d9R Felo
HEhe 3l Hi Ay ~HEY Wi (power spe-
ctrum density functionPSD)E o} &3l x| &2] &4
I Zo BEAE F&, ol& 494 A FAHA
gl AP EE 7}]**5}\:!:1] EAE Tk

Ei’} &I £7 B ¢HE A48 £

< g&A7E Y, AH9EE dder B-
Splme FFE ol g3e U PR P50 AtE eyt
71&e] WY BME 994e] B8 AL A
gt

olel Wzt & =EoMe FE4 JPEG dag
gl0¥g atoz dasld Wy 4¥HY dolE
2 4323 3 £¥ BA4E F& ARG dg
e XN HE AGstn, BEEQHE vlaas o
9 Y H ARG U HH9 &7 E 2
o ANEFEY E84E Al 1 54
o] 3lct.

0. 74 kelE

AEGde &N 9% F dHo] Ao F
dEol den U9 dYgoMe A9 Hydite A
AL zta Y’ B =R E olge E4E F
o H¥ e FAY F, 2HEY Puz F23}
ok &, 43 #9498 st Arld SAse
4 9937 2P B4 29¥EHoR 337,
ol 949 A FAFAAHA HE, HdE A2V E
YEAY B FHolMe 24ER] E4E FEI)
sl 1x649] 1 AGe] disM P dz= 2

olE 32, 16, 88 MAsn ewalo] AR Yre
7243t ewy Zo|s} 16, 8, 4 AT E3ly
F204¢ FPHEY =F F3€ ¥E A 29
EY 4 #4E 949 A 34 w3y AL

1. AHEY =& g 74l

Aol A XG, j=0,1,2 3 N1 & 7H3
33 1 A 7ldigkE EX) = Oolgkam 3 X()
o ~MEY WEE PO, Il o) 8U eirlA
g e Adel dsiM o e 2EE e,
Z 2§ gzmcel dort Lojz, 28 #acze) A%
A& (1D A, d9e Bg Xuhe A
#} go) Yehd 4 ot

X)) =X(G+(k—DD) j=0,1,2 L—
8]

g 79 Ade e 82 FHER X0,
X,(7) - X (N2 verd + 31en Zizte qig FFT
€ 4% 2o

Fim =+ 5 x40 Wpe = ®

;=201 2 L—-1

k= 8%

S

W) = 8=+

A@)ollA ol Fjo] WE HAIHRE o] LFle A
HEHE F23A v o]& vehd o) 23)e)r)

P = abs(fft (X ())* )

Fubge Aol dE dvxl EXE dehle Fe
d 2¥EY EXAAM AEIFE 27 AR F
ATk & aFREEe] 499 AR AFH 4
Bl wiBge ol 2otk 471N o) P

FHeg dEE 54E Zx 7] 9B B

1483

www.dbpia.co.kr



BRI S EHCE. '98-6 Vol.23 No.6

& =35 11%"3*301 EA |
Feddo] dHsA wEHor Yehy
£¥EHO R %ﬁ%ol 7FeaiA e, 2HEed
o] &3t A& M
7 ‘1101*1 2t gl di&st
B4 33 l U7t A5Ee] e o
ggd ‘il{“rqt}- %, ATy 1x64 LS

rlr fr
o dp

& o
R

8 18

oo oo oA ok A of o2
Mr ox
/ 4 o tlo
.
e
#E
o Ak
s
2 FN
24
leo

z %*P%}?*;H 7tztel Adel digk PSD
2 &%l 2= PSDolAl Ht) PSD, A PSD,
Bt PSD—S— ArEstglch. of71A) lefxl it PSD#
NEo 2 Zzte]l Adeld dojidl ey 545
WJSMI et o] & vEhd 2o H@)olth

F(u) = ( G(u) * PSD) / PSD") )

o714 Fuyw 7IAE A, G Hgdd A,
PSD+= Rojodo| mF PSD, PSD'= Helu|Ah Alge
g PSDolth. &, Xeldi’d Alge Ar|dEe Wit
PSDs} Hejuld Alde] PSD'w] vk &) Ty &
Ao 9t MM gk olFEA e
Aol tizh o wg pPE Ao RM HE
Az 4dE dA Aok

n. g etnalE
1. JPEG R&4 2= of oW

JPEG AA|G4d k& ZEdel doiA ad &%
i o DPCM(Discrete Pulse Code Modulation)-&

Az ddgae Jdsl e 9% AL, 9%
AHsbE, 7P Q1 Eais Aol M3 A3 e
Q1 AEVE AR, gagkal A&y ge At
Fank e e I8l daneEd M R
ol FYPAL I JPEG T4 ¢tE Lame] B
delA e Zr)i= 70 gl

Huglold A <dde] Welgl HE E4L 43Y
Ao R FE o|F o]f3ld] A2 FTEY FTB A
shz B8 rlelzich FHA o2 JPEGelA AlFst
T dZEAd s kgt Ek*é% R
o7 #2583, o] DC ¥ AC RXHIEZ A%
X BAEESA x5S FE3224 JPEG
ofirl AlFgshe A3 ohE Z3u F8 FAAIE 3
g IRk AEdde] W B ¥ EAo] ¢
o thalrl ofudt cdHext ¥ AL eG4
#HAog F& olf TEY FE Asl=d) ALEst
Ak o8 Yebd Aol F loly 1y 18 A¥ o
& UeRE Ao AiRle] AEE AR ohE 3wgk
oAl 7b&, MZ7} 32mmx32mm F=7}E 200 dpig
A5 %S Aot

F 1oA 2 e o 57] BZE Vepin £
Wk YRE veplye: Bleg RRe dE5e g
A Av|E B-a3k 3, o]i S, Si, S, S Su, Ss, Ss
5 OEAISE Aotk «llE7] 1, 4, 5, 6, 7T} 2, 30| 7}
2} fAgE B s veplar ok RE o &2 sl
Al FEHLE Sy, Sy, Sy, Sa, FROl s X E
Bl Vhelio] oF 20(%) A xe|W Ss, Se H-Fol chsH
Mir A BEEA o A& g4 JYGE o5~

shsl Wk A} A Al S sl

(a) 49921

a3 1.

(0 48431

() dgg4d 1

SRR

Fig. 1 Expcriment Image

1484

www.dbpia.co.kr



/AR RS WE R R dneEel ME WE

B 1. 437 #E 54
Table 1. The Distribution Characteristics for cach Predictor
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