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Abstract

Due to the fact that each fingerprint is unique and not subject to change throughout a
person’s life, the Automated Fingerprint Identification éystem (AFIS) utilized in Thai Royal
Police Department has been developed for convenient and rapid person identification, The
process begins by improving the quality of the grey level image , to be converted to a binary
image for better quality according to the principle of fuzzy. Then the binary fingerprint image is
used to analyze the core point, axis and the directional image which is later registered to the
Back Propagation Neural Network in order to find the pattern of the fingerprint. The final result
is an index to select the same pattern of fingerprint, To compare and identify which criteria is
the similarity score computed from the relationships. These include type of minutiae, ending
point and bifurcation point, direction of minutia and the number of lines between two relational

minutiae. These are used to determine whether or not they are from the same fingerprint.
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2. dmfundnzyadiedn X:T Tas X Ae namesvesdoynith 1Aun [ X, , X, Junz T flo
rninesvesnufining (Target) h
2.1 ted9018 X ifmndiuvesdoyadiriufie 1, =X, , 1, =X,

2.2 AIUARATHT O 1%

1 ;WX +w x 20
_ 17 272 @2.13)
° =1 ;WX 4w x_ <0 '
11 Y
s .
2.3 10 # T Yfusmnanimin anmdngaisoudszdmua gy
wlmi) = wn) + B (1-0) 1, (2.14)

Tau B Fondn dasinasiFoud s lugaa (o,1]
i A
3. faveu 1 0=T dmiuynyavesdaosn au faziiu ndvhihivde 2

(% - ot -;
fUBINBINUN 2.1

msﬁ'ﬂnummﬂﬂﬂdwﬂszﬁmiﬁuu annsaniedvarsuuy Sudsluddnuae
nsldem uTeusienrmniitil (Functional Classification) 819mentlyiiaveslasatie
Uszemidion 18y silaszyndy (Classification) ¥iiaiflaadieatu (Association) wilasadn
194 (Self-Organization) ‘lfﬁﬂmﬁ'lﬁl?m’lzﬂll (Optimization) miﬁmﬁmmﬁ'ﬂumz’ii'nni‘s’vu
K ﬁmmsmm’ﬂﬁlﬂuuuuﬂi’uﬁnfmﬁ'ﬂ'fmjﬁﬁﬁau (Supervised Learning) Huuy$usi
ﬁy1hﬁnTﬂu‘1ﬁﬁé’ﬂau (Unsupervised Learning) 1A% nussimin lin/dou (Fixed Weight)

upydrneslarsodszamdonTassiwlszmmidion fgminludssynd1gsu

' ' a (v 12 o - o 4

st unsna1w Munvusiiadfudniminlaslidreudmiunsszynqu duiuiuuiines

ni o 2 a4 ] '
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Models for Pattern Classification )
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(2.19)

(2.20)

4, d ~L { A - H
1evitnistl auwmmﬂ’fagn'nH"ﬁauu’f"ﬂqTﬂswwwmmmﬂm':tumseu'uawu

1] $ o J
FOUSTUN m 1dAd

N
net = Zwmnxn

n=1

H, = f(netm) .

-~

. (Y4 - = o 4"
HASTWWITOATUIUNADANTUDIUITOUN 1'1# {U

M
net, = Z1vlmx m
o -

O,=f(net,)

(2.21)

(2.22)

(2.23)

(2.24)
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Aw =y w +B8, X, (2.30)

|
x - v 1 ¥ oA Y
1ﬂa w lﬂummmfmmaﬂmunmgizﬂ’nwuwkﬂu k-1(k=1,23,..,K)

k1 ! s 4
X tﬂw‘mvmﬁaqnu’fwaqﬂuuuw p 9NFUN (k-1) Loz

X ) v &4
8p Hunnnsfusiniuamamioudmsusud k
o 3 v & M 3 al o af
dmfusunndwinTedud K muisofiuan 1daail
K X K _# K
8, =0, |1-0,|T, =0, (2.31)
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k k k k +1 k+1
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nmiAganu 81 evziisudhlng o uFemiu o
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Aad o m v oA v o e racy J
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ZZT (i, J)ZZP (x +i,y +))
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(3.2)
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D=||x-zi||=J(x—zi)T(x—zi) (2.36)
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1 #MXxa)2T
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t 4
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1 fx =1
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dane3Inui 4.1 Fp_Compare()
P \1 P 2 ) e 2 oa - v a 2
@en Wddeyameiiaiielugdeyn Mipluvumetiiiemiloufiuiuvesnisii
. " . 1 & H
flofdaansasasasunasiufinainzuuy 7 &nnsalSsudfsuFimazuuuinld ety

k4 o
UinnTasasaniu sanrmiieudiu veaoiiaievisaeisey

fnuald

CDD_LIST.DBF Sl Yoyaiin Tassadudeans i 5 Fazldify
ArnzuuunnaTIsTsuvesIddgadnuazdidy
ﬁmmmmm‘::aﬁmhqq“lumm’faga TagTesday
91nn lifiee

FP_UNK.DBF duinldeyatii Tassad1edems i 3 deezlfify
fnmiiaedsesy ¥8 grliuy oz galenan
yeamesifisndmIeaey

FP_DBF.DBF I Senii Tnsandiedeats el 3 deezldify
Ansiimeianagity 18 iy uaz galenans
yeanwiiiieng lugmdeyn

FP_NAME Hudoves Iddeyniifi Tassadadaned 4 $al4
HUAININEIRUTA N UBIYAd nEUz ARy Iy
veaminfehunsnzse

void Fp_Compare()

{

i aranazdla’lvd

create “CDD_LIST.DBF” alias CDD ;

use “FP_UNK.DBF” alias UNK ;

use “FP_DBF.DBF” alias DBF ;
/*

* 3a W4 FP_DBF.DBF l‘?ﬂqmugﬂuummmm‘faﬁa

* unxlﬁauﬁafkfy"lﬂﬁﬁﬂa{ﬁusn‘?ifjgﬂmmmﬁauﬁ'uzﬂuuwaqmﬂﬁy':ﬁa
* finsverey

*/
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select DBF ;

index on FP_PT ;
seek UNK.FP_PT;
if FOUND()

{

/*
- ¢ aet 2 o P ) a
* isnisneianigluuumsiiilismieunuYeyanaI 19BN
* IUIUAZIUUY
*/
for (RECNO( ); .not.EOF( ).and,yNK.FP_PT == DBF.FP_PT; SKIP())

{

/1 farsmaziunnmasuuveclidang
select CDD ;
append blank ;
& replace FP_ NAME with DBF . FP_NAME ;
replace SCORE with Fp_Score(UNK.FP_NAME,DBF.FP_NAME);

}

else {
) L d
i asdingnvesmioiiaiie himunsoszy 18

for (GOTOP(); .not.EOF( ); SKIP())

{

JRnszTunaezuuuves ddng

select CDD ;

append blank ;

replace FP_ NAME with DBF.FP_NAME ;

replace SCORE with Fp_Score(UNK.FP_NAME,DBF.FP_NAME);
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dana3num 4.2 Fp_Score()

L4

o 1 o o & A Y A 4 Ay ' -
u'lllﬂﬁ:i]ﬂﬁﬂﬂﬂlxﬁ‘lﬂfg“lﬁﬂ .ﬂewagnmtju’mamlmmiﬁi'mﬁa‘u lethlIi'U'U

y
-~ .

foudy eadnvazdifyimsdnquesdeyameiiiielugdeyn ednoaidus

o

azituuUdenNu

fvuald

typedef struct Minutia_data *pMN

struct Minutia_data

{
char FP_ NAME[40]; // o' yadnyuzd Ay Ay
int ~ NO; A MUY BRAdNE AT IR IAY
float DT _C2M;
/1 sveznnseningalenondusadnyusd ey
float M_DIR; / Remnyeagadanuydify Ny
int M TYPE;, /gunyvssgednyazdifniiey
float SLOP_C2M;
/ anuFuszuingalonaniveadnyuzdifig ey
int  NBI1,NB2, NB3,NB4;
i wanomyvegadnymsd Wameydaifoalu 4 neusud
int  LCI, LC2,LC3,LC4;
/*
* é1u1uxﬁu1mmm‘iv'aﬁaszniwQﬂﬁnum:mﬁtyﬁmyﬁuqaﬁﬂum:
* drfgyrdafioalu 4 atsusud
*/
int  QI_MT, Q2_MT, Q3_MT, Q4_MT;
/1 pluupvesyadnyuzdiiges sl 4 areusud
float QI1-MD, Q2_MD, Q3_MD, Q4_MD;

i Remavesgadnuurddgyieydrufoalu 4 areusud



long Fp_Score(char UNK_NAMEJ40],char DBF_NAME[40] )

{

pMN uPtr;

long SCORE;

use UNK_NAME alias UNK;

select UNK;

for( GOTOP( ); .not.EOF(); SKIPQ)

g

/vian id UNK wufiu 13asanys Taseade uPe

uPtr—>NO = UNK.NO;
uPtr—>M_TYPE = UNKM_TYPE;
uPtr—>M_DIR =UNKM DIR;
uPtr—>DT.C2M = UNKDT_C2M;

uPtr—>SLOP_C2M  =UNKSLOP_C2M;

uPtr—>NB1  =UNK.NBI;
uPtr—>»NB3 = UNK.NB3;
uPt—>LC1  =UNKLCI;
wPt—>LC3  =UNK.LC3;
uPtr—>Q1_MT = UNK.Ql_MT;
uPtr—>Q3_MT = UNK.Q3_MT;
uPtr—>Q1_MD = UNK.Q1_MD;
uPtr—>Q3_MD = UNK.Q3_MD;

uPtr—>NB2 =UNK.NB2;
uPir—>NB4 = UNK.NB4;
uwPtr—>LC2  =UNK.LC2;
uPtr—>LC4  =UNK.LC4;
uPtr—>Q2_MT = UNK.Q2_MT;
uPt—>Q4_MT = UNK.Q4_MT;
uPt—>Q2_MD = UNK.Q2_MD;
uPtr—>Q4_MD = UNK.Q4_MD;

[ saumnzunuvsuRnsyainsasd i ie

SCORE += Mnt_Score(DBF_NAME,uPtr);

if( SCORE <-150)
{  SCORE=0; break; }

}

SCORE = SCORE > 9999 ? 9999:SCORE;
return SCORE;

75
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dane3fiuii 4.3 Mnt_Score(
- ' [ o @ - ) 4:‘ P} 9/ 9/t
dennqueadnuuzddgiiey vesfeyameiiziielugudeyn Taslvilszeznn
) L v
uazyy szwdngalenanfugadnvasdiey dledouiudeyameihiiefidiasan
e deauananeiu a1 10 gan I uaz T/ 6 (niRey mudwy erimagalunguin

° - a ) ~ a
ATUIVUATLHUU u’r\zlaanla1Qﬂﬂ1wﬂzlluuﬂu1ﬂﬂqﬂ

long Mnt_Score (char FP_NAME[40],pMN uPtr)

{

pMN kPtr;

use FP_NAME alias DBF

long SCORE, MAX_SCORE = 0;
for (BOF(); .not.EOF(); SKIP())

{

kPtr—>NO =DBF.NO;

kPtr—>DT_C2M =DBFE.DT_C2M;

kPr—>SLOP_C2M  =DBF.SLOP_C2M;

if (Diff Angle(uPtr—>SLOP_C2M kPtr—>SLOP_C2M) < PI/6 .and.
abs@Ptr—>DT_C2M - kP—>DT _C2M) < 10)

{

#vdn a8 DBF iy Tindus Taseada ke

kPr—>NO = DBF.NO;
kPr—>M_TYPE =DBF.M_TYPE;
kPr—>M_DIR = DBF.M_DIR;
kPtr—>DT_C2M =DBF.DT_C2M;

kP—>SLOP_C2M  =DBF.SLOP_C2M;

kPr—>NBl =UNKNBl; kPt—>NB2 =UNK.NB2;
kP—>NB3 =UNKNB3; kPtr—>NB4 =UNK.NB4;
kPr—>LCl =UNKLCl; kPr—>LC2 =UNKLC2;
kPr—>LC3 =UNKLC3; kPr—>LC4 =UNKLC4;
kPt—>Q1_MT = UNK.Ql_MT; kPtr—>Q2_MT= UNK.Q2_MT;
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kPtr—>Q3_MT = UNK.Q3_MT; kPtr—>Q4_MT= UNK.Q4_MT;
kPt—>Q1_MD = UNK.Q1_MD; kPt—>Q2_MD= UNK.Q2_MD;
kPtr—>Q3_MD = UNK.Q3_MD; kPtr—>Q4_MD= UNK.Q4_MD;
/#

*
[ 4 - ~

* ANIUATUUUTTHIN RONHUTTINYNIANNTIATIVABY
* fu gadnuazd g lugudeya

*/

SCORE = Calc_Score (uPtr,kPtr);

" u‘i‘anqné’msmzﬁﬁmﬁlﬁuﬁmﬁaumnﬁm

if (SCORE >= MAX_SCORE)

{ MAX_SCORE = SCORE; }

}

MAX_SCORE =MAX_SCORE <-75 ?-75 : MAX_SCORE;
return MAX_SCORE;

dane3fiai 4.4 Calc_Score()

L

fnamrzuaviieufiuvsyadnuardigfiey 2 98 TN

1. wilnvewadnyatIAg ey

2. Hisnavesgadnuust gty

3. wilauariiemevesvesninuaigfirsdrafionly 4 arsusud

4 émwnﬁ'uuuszmﬁwmqaﬁ'ﬂumzz’rﬁmﬁtﬂuﬁﬂnmauﬁu YBIYANNYUE

gRmdafoalu 4 asusud

long Calc_Score (pMN uPtr,pMN kPtr)

{

long SCORE=0
int delta_lc;
if (WPtr—>M_TYPE == kPtr—>M_TYPE) SCORE +=15;
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if (Diff _Angle(uPtr—>M_DIR, kPtr—>M _DIR) < P1/6) SCORE+=10;
J fmnnazuuuveadnyuzhngimduRody ATBUTUAT 1

if (WPtr—>LC1 == kPtr—>LCl1)

{

1 Rz nsdlsnnudumotiafiessninnganiniu

SCORE +=40;

i uaziuy ilguuumileudu

if (WPt—>Q1_M_TYPE = kPr—>Q1_M_TYPE) SCORE +=10;
1 inaziuy Sifiamanaieiu

if (Diff_Angle(uPt—>Q1_M_DIRKkPr—>Ql_M_DIR) <PV6)

{ SCORB+=10; }

else {
At a - ' ¢ W
/i ﬁUﬂzuuuaﬂﬂﬂsm'ﬂﬂ]uqulﬁuﬂ‘wuquﬂszﬂ11\1“‘9\‘111“'”ﬂu

delta 1o = abs(uPtr—>LC1-kP—>LC1) > 3 2 4: abs(uPtr—>LC1-kPr—>LCL);
SCORE -= (delta_lc*15);

/ asfnunzivedgadnsasidgRiasdnoddy AIBUTUAT 2,3 DT 4
1 ddmnumioutudnnuasuuysaadnyurd iy imsafedlu

¢
/ 8IS UAT 1

return SCORE;

Sane3nai 4.5 Diff_AngleQ
° . 41‘ U J A{d o o W
fmnumasnuiiegseniuduasy 2 duiitiaauddiu M1 ua M2 adiAg

float Diff_Angle(float M1,float M2) { return atan(fabs((M1-M2)/(1-M1*M2))); }
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Fingerprint Pattern Verification by using Neural Network
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Abstract

This paper purposed the fingerprint pattarn verification
approach by using back propagation neural network. Fingerprint
images are divided into blocks. Then caculated the form of pixels
in each block in order to get the directional block image. Find
core point of directional block image to obtain 18x10 matrix

which are neufal network inputs for learning and recognition.
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