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WE BaAIBLORI EFE AFIS(automated fingerprent identification system) E R ¥ # ik &
FHBEEPHELEAFEBEETES URRAETHE AREESERAFRENELE,
DU £ R, A, EEARE D, B EA R RO ERKE 0 E. 4005 FHETHHF
AN AR E RO S E R R A O B B R R A i e, R R Y TR R
ENEERA D ESCEMERT, TARESRENER AN Rt —ABRE R KR, A
MMEHERE ERERZW. A LHRETERRALBIEHERE.

* @A WERDRREIMNTNETSR, B MR REL, R, R

¥ F B R 8UR Y R 4 AFIS (automated fingerprent identification system) py 45 ¢ &
FPBERHFHRENIEE R GE—WIFLLL 512X512,256 KER B AHESFMH, U —
PTARBELTES 2. 5SMbyte MERZERD. ARSGELEH L A, BEY LhmdEad
RBIT S, FFERKE N R E KM FIRS AT Fr A B e el S/
R E EER; B, T R GUE TR E S YR B TR B bR A SCR) A B X R B AR
FSWT (fast symmetric wavelet transform) B SE S E S EMHYT B, BT A EH.
I ARYE BT R SR A5 A0 0 PR, R S IS WAL B M AR R B B S R By
B R AR AFIE L0 B B OR e, WX A R TR M SR . BEH
PR SR A LT A R R O R At — LR S R N E L RATCRA R R mE
il EL R o> BO SR m , LU BT B R FE 4 2. LI 45 R R X PR AD FE 45 7 vk , X S B R £8 450
Bz, B LATR PRAY S BE R T 20 500 R4, 3¢ B, Bk AR LEE IR R JUIRE MR R iR E
REHEA. BORBIBOE L AR

1 BRENFRNET G (FSWT)
S. MallatMV 7 £ 43 YR IR A0 b 8Sr T/ i th i 8 e — M E

* {FE R, 1967 Sl FEFRASE A TR ERES, B ERELS. 4AEIRS LV HDTV ({554 &.
ok, 1965 R4 B MK, FEAATMEAATEE EARG B A0, WA, M. 1046 T4, FRTEN, &
EWST R E R TE, (BN . AR, 1933 kL B8R, TEW RN IR, B 0.

BB RE A RM, IR L0004, FRIFR SLE
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(a) WHEAR (b MBIE
Ml &.BORREE

EHESEMBRLH.
=20 5k b M
dit'= Zk: S Bion (2>
o= 20§ bt 20 df g (3)

X hH g BB B R BRI, S° R —ERBRESFEH.S M GE>045
FARE: THEIHSENEESR . (DAMORRIBEER. QOARLEREN.
MR BERESZN, WE s hrsa) =3,
(&> Zi-2) =0,
{hys gi*zrl):"O
MERBEETEREEZDESR BAXMEZBERFSRGHALE. BaTrfg 2
THFR BES AMATREEXHANERFEKERAC,. X -BEALSATEHTH
ERESEZHEEERARKEW. 10 R 5% /32 W IE 22 # (Biorthogonal ), W 7T 8 f#
HRLEY FIR JREAS CRAFERVEAR AL, DR O L SCMR (3] X M R EZ D FE . 57 By (1), (2),
OAREHEFTEER AR RERBATNE, FAFI A g FRMAMEE RIS,
W (3) A §= 20 i bt i o @
AN EXERERER LEBAY (g ge2) =0,
iy hacza) =8,
(his gi2)=0
<§u Ri-z =0
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IR ok R g R MR RIS (o) MRS TR R S MR MR ERK S (), /b

EENTFOREWTEERE (FG—D.F (a—hb)>=54
(P (x—0) ¥ (x—4k) =384

(D (z—1), ¥ (z—k)) =0
(Flz—1), & (x—k))=0
XU IE 22 /N 8 28 0 05 A2 X R 109, 7 /N A 46 o O AR R 0 R B UR) R, SR N N A Sk
Iy R B AAMFNEESE RITEFUE AN REREMNMESRS,. EL
2% M T Daubechies & 1F 2 /™, BUIE 32/ FE w7 B9 40 1 08 88 R U0 & 1 fm. ™

S )

(a)Daubechies 10 F ¥ B &R 3 (b)Daubechies /¥ & ¥t (OMEZXERERE T (x)
()R E 3 Y B () ()R RE & ED (x) CEYBUIE 26 /) W B B8 ()

B 2 REEeRB A AR
F1 HBERFRY

RGO =— 5 v 2 X, (48] X,12 — 18R, + 3)/32
A(£ 1) =—5 v 2 X,(81X;|? — R(X;))/8
R(E D =—5 V2 X,(41X, |2 + 4R — 1)/16

T R(£ 3 =5 V2 X (R(X)/8
R+ =—35 v2 X,/
g~ 1) = V2 (6X, — 1)/16X,
gl 2,0 =— V2 (16X, — 1)/64X,
g(— 3,1 = V2 (X, + 1)/32X,
gl— 1,0 =— vz /64X,
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Hbh RO HRHBEE.
X =A4+B—1/6
X,=—(A+B)/2—1/6+i V3A—D8B)/2
_— 14 V15 4 63,1
A= om0 v
B (14 V15 — 63,15
1080 v15
R 04 B B 0 2% 48 5 X AR U I BE PR IR B A EER S5 78 £
hiny=(—1)gn- 1)
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B F AT e SR R BOCH AR, WA MR T B A, B, R E A BRI E SR W
W3R ERNHRT BRMEADER, XY <0 M 2a>N—18,z0)Z0. Y REZHEH
BOUHD QO ORMERENFRDBE AR 2 WEREMN O T H. A (DA
3MMWESH. EFRE N/2N MEBONMEME R, AWK E 3O WHFES
AN EERM IN MANER ATER— R ESRAE LI BESH. d TRIOIERT
f B BE RS , I T B8 K 5oL 7B o 10 T 355 B AT A B M B A (M —1)/2M (M ’»‘Jﬁﬁ).ﬁi%(ﬂlj&:
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() RHES KER N HH
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Ch) 4> B B9 4 8 0 38 # 7 3
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o N -1 EN-2

Cey G RE. XA E T AP E0 & 6 R

Lo Lt L

0 N 2N-2
) AR, SARRETHEESBRNT BAEHR
B3 MERNEERP.ESR B4 MEFESARTHRABRVEERSBEHFR
WERF BAABER

T4/ I A R A X O R ) B AT AN F 4 B AT - R SR SR KT RS E R
EmE AR M, X -FABENAENG TR HEKARANFEERRA
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2 BENHRRL

ERAMBERBETH T A THARAA B AMUYEARBRET 0. RIIBTHTH I
EFARTHPHOER. MEANROH T EMNEREEHR TR, RS HEEF, T
FHEREERBRS . MAWEEBLIALINFEELRE, L, ATFHPHEERTH
HRBUGEARAE I TEFBAABREE RNGLERBRVEZ AL ZAERF
BRMBESRE UEETHEFENBARE S HRNFTRFTREN A&

ETHEFEN BRI TN

= floi, Co) (5)
HP Cofl L 451 b T H A8 B B 8008 PR A0 2 L R I 51 ol 2 & TF B IR
E.oiERXNERETHOERES, BKNRAFRL, RZWRAEEL. AZFRLEFER
EBE T, MR ai<<T, WMikK & FHOEBTENEAREEE AR, A HEF.

3 WM

B 0I5 B R B8 LA T SCRE WA A R A AT I R D B RO IE R B R, fE R

B AR ERA TSN ENRBRBOATEA B MR ESN AR AR R EICRE

EHEBR. A HTRUAEGNEED . FHIEMRE . ROGFFAHERRENTREEN
#/I‘ﬁiﬁ‘%‘iﬁﬁﬁﬁﬁ

AFSEREHBWER — T KHRK
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@ RUBRNE | | om, e Ba BRIV A A

(5t 0 PR R R R B R B
HEaEEdEH Hulfmann U ERESHR
. HESHE RSO REREA
Ry CRER T ARy R BO] S8, B2 R Hufimann 780 3 18 B 24
Yy ‘ AR EEAHG RN R BN ERE . ER
[ Hffrero R £ RN AR RRET RUFY, X ERL
HRE SR BRI HAERRYESE. RIIFMAS
\ B ] )7 3 A 5 BRI [Run e Rew W

<7 Run <R<{R,..7? N
BB RA SR, B 5 o T I £ i R
(B HWIAENS | R, EHER e, o
S e LAl T L T e

B amABREENFENRE S . RN
BAFHERHITE 2 REH.
ME-KELEHKLMAGRYRED @ YW ME MBS, g — K EBIA
BEROBE. MREBTFOREED, o, ARERS BB LB R, W TS —REH
BT WE N5 44 EH AR Huffmann R EHHABE. S5 BHAC DBHKAY
BE Y, &t RS TR B .
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RIELHH FRABESHTFYLSRETABARKENRBESR. BA N 1R
BHESH AT DEN 2 UE NSRRI CREN

n;

P.' = N
20

W FABRERTBRANE ST SRR

N N

b, =~ 2P,~log2 P =— Nl. 2 n; log, .Nn,-
= ;Ea n, =1 Z; "
. I

0 R 3 ) B B=b.2n
BRASHE LR N B, Huffmann E K2N B, ¥, FESHFS & B %, WA
HEEREBE RN A B=(B,+B,+B:+B.)/8 byte

4 KBER

i ERBP ST 512X512,256 KEMAGHELERBTRG BEKNRERF,
T 4 P25 R 2 e A A K A 22 B B PP TS B 3 TR R B0 SR R A R TR O, B R N HEBEK,
MEERANBRASEARIUSHBAESER. B 6(@RERBE 6(b)RX LEX, B,
FAHRKEASE,E 6(b)ESE, BRERFMHER. EEFRMAT, ARIERIERT
MAFAZEW, BRINEEFBAROBRRRFE 20k byte £, NE 6 FIF th, shaf, 1
HRIAKEES M BEHEERANR Y. B HHELENANER, MREFETHE, R
THBEEMHPDEERFSWDA . ERATHAGH URRERFERNNRAETE . %
BEAAKE S BB PR BRE , A TTAE S R B D BB AFSWT) A %
PR, KRS B, R BT XN B A, £ indigo THEW LBEFERE, N 512
X512 KERASRB, RELABAE 10s, TRBIBRRE 3s £4, BB EMRENR
GERNBEX . XUERBRMNEBRFRIFFHZAZBERK.

(a) RIGE® 1 ) FfE®R 2
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R=0.565bpp PSNR=32.934dB R=0.175bpp PSNR=24. 643dB
©) @FEEER D (MEAER

R=0.638bpp PSNR=41.529dB R=0.395bpp PSNR=38,190dB
(e) (bIEgIK M IR ) (DFEEES
A 6

5 & ®

TP X R/ AR e i B S R 4R U v, a3 B 5 B M RR YT R A R A RE IR , AR
R o (Y 30 G S T (R B FE 78 46 1 40 X4 B9 - R R DLR R B T SRS AE 69 B AL SR RE X
ERAAEREENE. E5ELES, AR KPR EH E4% B R, )5 H Huffmann B3¢
BB EEEHEABRKES. ARFRITR, AR RSO HRED RERBEN LR
BES ELBRFENAMRL, RESCBFETHE. TREREWH, LRGHTE, BIRE
WU BEREFEBESESR FEEREEASEARERERPHTARIERFE.

ST F2 Y B 6] T B K #84> T Huffmann 3694 1, T 78 FE 45 58 3 1 » Huffmann
RELHLTF lk byte HEIEER, WREN BB P, &4 Huffmann F, HE R EHELE
SEETR NEF-FEBZRBREENRE.
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A HIGH—PERFORMANCE COMPRESSION METHOD FOR
LATENT FINGERPRINT IMAGES BASED ON
THE FAST SYMMETRIC WAVELET TRANSFORM

Ni Lin Zhang Changshui Rong Gang Bian Zhaogi

{Department of Automation Tsinghua University Beijing 100084)

Abstract Tt is usually required that fingerprint images in the database of an AFIS(auto-
mated fingerprint identification system) should be compressed to improve its practical per-
formance and also that the resiored images should have high fidelity to avoid loss of minu-
tiea while the time consumed in the restoration is required short enough. This paper pro-
poses a high—performance compression méthod for the latent fingerprint images based on
the FSWT (fast symmetric wavelet transform) which meet the requirement of high speed
and high fidelity by simultaneously using the FSWT, the proper decomposition style, the
adaptive scalar quantization and the improved entropy coding method. Meanwhile a bit
rate control strategy is designed to control the compression ratio effectively. The experi-
mental results show that the proposed compression method has high performance.

Key words Biorthogonal wavelet, fast symmetric wavelet transform, adaptive scalar

quantization, entropy encoding, bit rate control,
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