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A new fingerprint classification
method 1s proposed in this project. We
classify fingerprints based on the global
flow shape. The fingerprint image 1s first
locally thresholded and the background
1s removed. After thresholding, we use
the line following technique to obtain a
thinned image. Then a 6x5 directional
matnx 1s established, 1t represents the
global flow shapes of the fingerpnnt. In
order to create the directional matrix we
msert five vertical lines into the thinned
mmage and for each intersection point
between one of vertical lines and the



thinned fingerprint, we calculate its
ndge slope. Then we cuantize these
slopes into four durections wusing
nonuniform quantization. After all
directions of the intersection points are
found, the intersection points in each
line are dvided into six parts. In each
part, we calculate the number of each
appearing duection and find the
direction with maximum number. Thena
directional matnix of 6x5 1s generated,
and some features are extracted from the
directional ~matnx. < We  classify
fingerprints based on combimnations of
these features, finally. Experimental
results are given to show that the system
has a high classification rate.

I LE3:: R =R

B A AR R B A B3 B3GR
A8 E] > B bh3E Sk E m — R AT Y
G PR e L o R A 48 BURM
FFACE R SE R T A4 keh e
MT -mEFEEL HRETUAAHS
BER R EGFRMAGIES AT
1R E0 S rBsska - - - 5
Bk 2 LB F e E — B EARHIE
Ko FEHLHIERE 4R T SN
Fo EHKEMEIET R AR
fBdodb o Bt > BEIFEFHAEZ—EE
By sCEN A % e

MKy P F AT OB A4
¥ o 4E T —AERE R AL o B R K
IR BRI E s BRI EE &
— A8 R R R M@ E 3 > AL
18 7T LA FEIREF % 45 $H46 7 & v o
R o

RN E R

— A KRMI T ERAZE - W0 F

C:::::::;:Eingerprint imaég:::::::::>

L.

2.

3.

Finarization

Line Thinning

Directional Matrix Creation

Feature Extraction

Classification

X_A

#— kB KB (E =(a) A K/
%16 * 16 By &MU E R 1AL
(local thresholding) @ #&—7& &
ey ts g 2 anBig(B =
(b)) °

#2835 SRR e Ak
(thinning) > B 45 e &4 (B
=(c)) -

je b AR 9 F R 6 X b ey T
B oAl EREB—MEFERRTY
B AR REMR—MEE * 5
B EAERE s RRERBE LR -



A )

‘ V\\‘s\ == R I N 0 Xl _WVA\H?WX @\\\ va_x
NNN\«»\ \ﬂ%%ﬂﬁy/ ﬁﬂ\ AV ARV 2RI T VO NN INI m_w W\\\___\W.H\ WF\ X//_Tw__u_
SIS « < B

T =50 | T kel e

T J?//?ﬁwff{wm = 8 S >

KR T — e Whorl 96 FAEB Z
' \&Q -
S
%
=
N

A E o AT T LA R 5 %8 Ak Arch
Left Loop ~ Right Loop A& Whorl -

x —(c)

6. WBATHH G BE T X AR ta g

(o) ~ () e

x —(c)

~ (b)

Mm;//,,_/ \ //,,///C

(a)

MR — AT AT BB ATH T
A (1) EE(Ew@))(2)

_

AT AR — AT AR R A A L

(E

4

4. RIFZME6 X 5 ey sk - K19
4

5. mEBRMBFE—ITHEBEHE R

TH#(BEwb)~(3) £+ (Bw
(a)B& (4) A+ (Bw(d))-



W R

IR T 108 Thds S 1E B
Al I k(B — IR AN A 400 % 400 )
EAEER 90.T4% > EBF R 5.55% -
A ey 1E £ F 4 & SPARC station 5>
—RAR B R IR K Y R AL
6.5~11.5 %= Fj -

ARSUHR ) R — AR IR AE Seh
BRE MGk o b AL ~ mB AL
BRIy @ KB R 6 BRUAF 0 ik f% R 38 s
BORBR 38 HBATT UE H A
FikAARE RS K > AR AR
I B RIS ERE N R R
BrmBE LR R -

&~ 2FE XK

[1] B. Moayer and K. 5. Fu, "A
syntactic approach to fingerprnt
pattern  recogmtion”.  Pattem
Recognition 6, 1-23(1974).

[2] K. Rao and K. Balck, "Type
classification of fingerprints: a
syntactic approach”. IEEE
Transactions on Pattern Analysis
and Machine Inteligence, PAMI-2,
233-231(1980).

[B1 M. Kawagoe and A. Tojo,
"Fingerprnnt Pattern Classification”.
Pattern Recognition 17(3),
205-303(1984).

[4 K. Karu and A. K. Jain
"Fingerprint classification”. pattem
Recognition 29(3), 389-404(1996).



[5]

[6]

(7]

[8]

O. Baruch, "Line thinning by lhne
following". Pattern Recogmtion
Lett. 8, 271-276(1989).
E.R.Davies and A. P. N. Plummer,
"Thinning algonthms: A critique
and a new methodology". Pattemn
Recognition 14, 53-63(1981).

J. Piper, "Efficient implementation
of Skeletonization using interval
coding". Pattern Recognition Lett. 3
389-397(1985).

A. Rosenfeld and J. L. Pfaltz,
"Secuential operations in digital

>

picture processing". J. Assoc.
Comput. Mach. 13, 471-494(1966).
R. Stefanelli and A. Rosenfeld,
"Some parallel thinming algonthms
for digital pictures”. J. Assoc.
Comput. Mach. 18, 255-264(1971).



