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On Two Criteria for Fingerprint Image Quality

Masanori WATANABE, Taiho KANAOKA, Yoshihiko HAMAMOTO and Shingo TOMITA

Abstract

This paper investigates the criterion of the fingerprint image quality. To establish the criterion is very
important for developing the more excellent image enhance technique. As the criterion we suggest two

methods. One is a modified acutance method and the other is based on the conception of autocorrelation.
From experimental results, it can be shown that both methods are basically available for estimation of

the fingerprint image quality.
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Fig, 2 Flow diagram of detection of a ridge
direction.

Fig, 3 the shape of slit—like window and its
direction code.
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Fig, 4 Gray label in a region S.
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Fig, 5 Dierction label on each pixel. (result of
direction==6)

i) EHEEOBEMH L Xt KoL 513, =
oy PN TERGIREMZ O E 2 b 215 (Fig,
7).

i) EHEEOBEM L ok X, 2w b
THRIKREM LR OBELZ bix T3 (Fig, 8).
DEoBfETHLN, a, blitiz)RIcfAL

TT*a—8r2%Kkhsb, 22T, a— bRl

BEFHBFCHL TEET 22 60R2%k0 L9 i

&k L 72,
1 . ),
| f@—fw! D(a—b) fb(dx) 3)

72720, D(a—b)ix, a—-bRnEELICL1 %2
TAET, W#Ea-bEolrEbT,

A'(a, b)=

Fig, 6 The shape of slit—like window and its
direction code for acutance.

tas

gray level

Fig. 7 In the case that the gray lebel of the
pixel “a” <t3.

\

gray level

Fig, 8 In the case that the gray lebel of the
pixel “a” =1t3.

2.4 EHEOHM
NERS DT * 2 — 7 o 2D

- a 1 df,,
JA(S)WJ’SI*’ ‘ f(a)”f(b)]'D(a‘b) (dx) “)

ZONERIR S DR B = L7z,
72, WURT OFFHMEE ] (T) %

16

1Sl
JAT) =15 2% 14 (8)) (5)
i=1

L7

72720, Nyld, /DR S, OBBOAKTH 2,

ZCTI/NERLAZDIL, =9 D849, Thbbl
BMOABD Z VDRI KRELSPBLTL 20T, B
#HrRoDTH S,

W RET IR RS



238 (238) W E - SER - BARE - EHEE

3. HEEMERLV LT 0B0E
8 [ 2]
3.1 BC+HM !
B (AUTOCORRELATION) i, KA TH
ZHY (P Fig. 11 Distance=2 Direction=38
C (a, ﬂ):J’J f(x, y)f(x—a, y—pB)dxdy
(6)
PrL, f(x, V)BTRS BEE (X, V) ofolalrlelsle
DBEMTH 5. 1 —
ORI3, EEREZ0E (@, B) 2 FITBBILL (1]
B RE—EE LD T ODBEEOHEME £ -
RLOTHE, H, ODRona, bt h(x, Fig. 12 Distance=3 Direction=12

y) HEB LV (X, yo) HEEFEZNITHRW,
LIF, 2 &[T 2 165 s & L 7o/

MSIZOWTHAERT S, EERERBBEOE
4 724

1 6 3

3.2 EHEOFE® ;?\\\\ —

Fig. 9% 12h 5/ MRS TOMA — 7

Cs(a, ﬂ):JJSf(x, y)f(x—a, y—pF)dxdy

%
12, BEEPBEESEISEITBEB LS SRRICL D D Ho, AREi=1, 2, 3, 4D4FEHICOWTE
nrEZLN, IO L, BERIORECLHEY g 7% i=23, i=428L T3, ZhEN Fig.

Fig. 13 Distance=4 Direction=16

ThbH, ITHERDOTFIIBBIRE (2, ) (i= 12, Fig. 130 &9 @i L7z,
BEWEEE, § =B8R TELT. T, BER (o), BDIMT R MARSHOAC
flziFi=1m0& &3 Fig. 0TRT LI (al, R %
BH=(1, 0), (a} BH=(1, 1), (i Y=
(0, 1), (@b AD=(-1, DO 4@N Th2. i= Cslaly A= f(x, Yilk—al y=8) ©
20k %3 Fig. NTRT L@}, D =(2, 0), (x. VEs
(@3 BP=(2, 1), =, (a} pH=(-2, DT 2L, 72, BEHHEE KT 22 TOHEDHCH
BE DK %
idse Fo(i)=DCelal ) ©)
e Q
IR

2, 3, 4}, i=1nri
2, -, 8}, i=20DLE&
2 , 12}, i=3Dk &
2, =, 16}, i=4Dk &
EFa L, BHENIAT BRI i

i

{1,
= {1,
{1,
{1,

Fig. 9 Example of region S.

__ 1 .
#(7191} Fs(l) (10)
4131 2 . S -
%, 2750, (U, $AUOEXRTH L. 2
! D E &, NS o 0 SR B2
1 | o2
Fig. 10 Distance=1 Direction=4 JelS)= Q] 2 , {Cslai, B =mi i

jeQ i

Vol.39 No.1 (1988)



AU D EE BT 2 5 5 5 (239) 239

ELR. T 4bb, J(S)IBENES i cxtd 2% KA
DAETH B, T J(S)h K7 BF/NERS DFVE
BRFTHS & L7,

72, MRS DR Ktk

Cs(a js, B}+)=max Cs(a}, 8') 12
jeEn

Thdri, BEEEI OB THOHBEE R L
B HM ] EFDNERS DB F e L7,

4. 33— ar@BRELUKRH

Y Ialb—ia i3, 3HEHED640 X512 # (4 bit/
pixel) DIEHEIR (Fig, 14-—a, b, c) » &R
ZEU6X2B6MELYNIMLTHEHLL, 3
HOFRERIZH LT, BIET¥2—% > 2, HE
B2 72 AT b NESE S 128 L TR B 2\
FIDRZHE-T, Ja(S), J(S)ZHML, 251216/
DR FHHAE OV EIEIZ & - THE T o 3R {5 &
L7z, 72720, EET X220 ZETHWEL &n
it o, ts (SFERRZ MBI T 2 RIRIBEH E 2200 2
BITHE L7227 B S NOBBOAR N ize=aT
WNTH7 bLI,

SADOWGE T — 213 FEBNICRIBT L T, Fmy Rbf
ZH§@), BAFTIAH 50— Ry 2 GA TV BHE
1R0), BEROBUNA Z CHAD & < VRO TH 2.,
Yiab =Yg R %E Fig, 14-), (b), -, (IR
L7z, %72, Fig. 161213, 4 A :BUITHENC & 25
HOZ 74003 2 PR L 22658 2053, U, 166
HESONDT L 7IZRELLnTHY, HEO B
ERDNBNFIRD LIHICK S 2D LDTH B,
INLEIKLTAS L,

RRa) T TR W FiEcHuw T3, Bifd
SVRBARZTEFICHLTIZET T oM
BEH215,

TX2—F 2D K3, HF 0L
Aoz hr -1z,

FRUD) | W D R R R & s L7,
FHIHE D & e BB D W TRl H
b RWERD LN,

FEBLC) L BRI 7 1) IR 7 R Tl B 2,
TXa—% R, ACHBEE LT
EBAVHIBNIE VW& R S h e,

EiZ A, & 72256 X 256/ F 4R ) fE IR o) SR 4H %
Table 11Tk L7z, T kb s, IFMEOEN® g
LB fia o ik MENAR &L, (), b), ©ODIE
ThbdEFZD,

(a) Data:(a)

(b) Data:(b)

(c) Data:(c)
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Fig, 17 Results of extracted directions.
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