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Abstract

Shape recognition is a set of techniques and methods aiming
at identifying patterns from raw data so as to make a decision
depending on the category assigned to these patterns.
Examples of content to which methods are applied are
numerous. It can be visual content such as bar code, face,
fingerprint, speech, images and much more. In fingerprint
recognition, the application makes the registration of a person
as well as his fingerprint in a database for future
authentication, that is to say determine whether two
fingerprints are identical to conclude that they come from the
same person. In our case, the application authenticates the
client of the Bank and then asks for his/her account number
and password to ca rry out the withdrawal. The
algorithm for fingerprint recognition which is used has been
proposed by D. Maio and allows the location of minutiae in a
more direct way by using neural networks. [2], [4]

Key words: authentication, fingerprinting, neural networks,
identification.

I. INTRODUCTION [1], [2], [3], [4]
I.1. Pattern recognition
A. Kind of pattern recognition

In general, there are two types of pattern recognition:

. Identification: determines whether an observation or
input data is a manifestation of the individual
previously known.

. Classification: determines that the observation is a
manifestation of a member of a class. In both cases,
individuals or classes are characterized by a vector
of properties. The recognition is summed up in a
comparison of the properties.

B. Pattern recognition system

A pattern recognition system principally possesses an
equipment of acquisition of the object to recognize. These
equipments can be a video, a fingerprint reader, microphone
etc. From them, the system acquires the input data that will
undergo pretreatment to improve their qualities. Generally,

this task is performed by hardware. After the preprocessing
stage, the system goes to the extraction of features that will
be used to identify the object to recognize. The next step will
consist in the classification which aims, for a given input
object, to specify which class it belongs to.

With the help of special equipment depending on the type of
recognition to achieve, the acquisition of data to be processed
can be manipulated by machine. The pattern to recognize is
often a digitized image or a speech segment. It could undergo
pretreatment so as to be ready for manipulation. The structure
of a pattern recognition system contains the following items:

Pretreatments: have to determine hash information and
retain the relevant one, useful for recognition. They can
provide standardized data. They consist of noise reduction,
the segmentation, normalization and skeletonization.

Parameterization: consists in the reduction of the complexity
of data to be processed by some useful parameters stored in
the database. The parameters will represent the actual data in
an irrefutable way. They will be made thanks to characteristics
extracted from data. In the parameterization, the system can
calculate the type of representation, extract features and
finally pass to learning.

The post-processing: is to validate the results of the
classification using specific tools scope.

I.2. Phases of pattern recognition

Applications of pattern recognition are made through a pre-
registration of the form to be recognized. It is only from this
record that the application may proceed to the recognition of
the so called form by comparing it with those previously
recorded.

1.3. Algorithm for fingerprint recognition

Generally there are two categories of algorithms for fingerprint
recognition: the first category concerns "conventional"
algorithms that rely on the relative position between minutiae
while the second includes algorithms to extract other features
of the fingerprint, such as the local direction of the grooves, or
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the local frequencial components of the texture in the heart of
the image.
Note also the alternative proposed by D. Maio that allows the
location of minutiae in a more direct way by using neural
networks.

Figure 1. Fingerprints

A neural network is composed of a set of interconnected
formal neurons giving rise to various network structures. For
our application, we used a structure in successive layers
(Multi-Layer Perceptron: MLP). Such a structure ( See Figure
3) broadcasts the information of the input layer, composed by
the artificial neural receiving primitive information, to the
output layer, which contains the final neurons transmitting
output information processed by the all network while
traversing one or more intermediate layers, said hidden
layers. So established, the network is a non-linear system that
combines the input feature vectors to the outline of the image
of the output layer.

couche d'entrée

couches cachées

Figure 2. Multilayer neural network (also called Multi-Layer
Perceptron MLP).

The neural network developed uses a threshold sigmoidal
function and a gradient retropropagation to optimize its
learning phase. Retro  propagation consists  in
retropropagating error committed by a neuron's synapses and
neurons that are connected. For neural networks, gradient
error retropropagation are commonly used to correct errors in
the importance of the elements that have just participated in
the realization of these errors: the synaptic weights that
contribute to generate an important error will be more
significantly modified than weights which have led to a
marginal error.
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Il. MODELLING AND IMPLEMENTATION OF APPLICATION
(4], [5] [6]

11.1. Description of Application

The application that we are going to design will be responsible
for authenticating a client prior to a transaction, especially in
case of withdrawal. Being a biometric system, the application
makes the customer's record as well as his/her fingerprint for
future authentication. Thus customers register their
fingerprints as well as useful information.

During withdrawal, the application authenticates the client
then asks his/her account number and password to complete
the withdrawal.

11.2. Modeling the Application
11.2.1. Use case diagrams
11.2.1.1. Determination of system actors

Actors represent different entities that will interact with the
system.

The different actors are:

e Fingerprint readers: the role is to capture customers’
fingerprints

e Customer: Who can make a withdrawal or deposit

e The user creates the account of the customer, records
the customer in the enrollment phase and receives
deposits of money from different client. She/he
administers the program

11.2.1.2. Description of use cases

In the table below we describe the different use cases used in
our application.

11.2.1.3. Use case diagrams

-t

Figure 3. Use case diagrams
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11.3. Data base design
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I1.5. Extract source code of the application

importjava.awt.Dimension;
importjava.awt. Toolkit
import javax swing.JOptionPane;
public class Appi extends javax swing JFrame |
public Appi(String ser) {
initComponents(),
Dimension dim=Toolkit getDefaulToolkin ). getScreeaSize();
this s ocaron( dim vt 2tis. et Wh( 2, i, eighu2-his getHeight(2);
txtCompte.se{Text(user);
J
privae void creerDossierClientActionPerformed java.awt event ActonEvent ev)
Client monClient * new Client();
panClient setRightComponent(monClient);
J
private void jButton] ActionPerformed(java.awtevent ActionEvent et) |
User user = new User()
panConfigstRightComponent(user)
J
private void bEnrollerActionPerformed(java.awt event ActionEvent ev)
FormMain classeEaroll= new FormMain();
classeEnroll setVisibletrue);
|
private void bRetritActonPerfomed(java.awtevent ActionEvent evt) |
TransactionRetrait rtrat = new TransactionRetrai )
panTransactsetRightComponent(rerai);
FormMain classeEnroll= new FormMain);
classeEnroll setVisible(true);

}
private void depotActionPerformed java.awtevent ActionEvent evt) |
I/ dept
TransactionDepot depot * new TransactionDepo()
panTransactsetRightComponent{depr);
i
private void Label3MouseClicked java.awtevent MouseEvent ev) |
Login login;
intrep = JOptionPane showOptionDialog(panClint"Voulez vous réellement quin", Femeture
du Programme”,
10ptionPane,OK_CANCEL_OPTION,JOptionPane INFORMATION MESSAGE,null,nullnll;
ifrep == JOptionPane.OK_OPTION)
login * new Login();
}
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public static void main(String args{)) {
final String compte » null;
java.awt EventQueue. invokeLater(new Runnabley) |
public void run() {
new Appi(compte) setVisible(true);
}
)3

Code pour le dépot

package contenu;
import java.io. FilelnputStream;
import java.sql.ResultSet;
import java.text,DateFormat;
import java.util.Date;
import java.util, HashMap;
import javax swingJOptionPanc;
import netsf jasperreports.engine.JasperFillManager,
import net.sfjasperreports.engine.JasperPrint;
import netsf jasperreports.view. JasperViewer:
public class TransactionDepot extends javax.swingJPanel {
Connecion connexion;
double soldeAncien;
intidid_clientid_bal;
public TransactionDepot() {
initComponents();
connexion = new Connecion();
|
private void jButton | ActionPerformed(java awt event ActionEvent o) {
String nom = tnom.getText();
String numero = txtNumeroCompte.get Text();
id = 0; double credit = 0,debit = 0:
try{
java.sql.Statement stmt=connexion.connect createStatement();
String requete="SELECT
‘Nom'.‘PostNom'.‘Pmnmn‘.‘Adressc‘,'Num«o'.‘Monnaic'.lDcomptc,clicnt,chlicnl ik
"FROM "client' compte * +
"WHERE "Numero'="+numero+* and client. Nom="+nom+"":
ResultSet res=stmt.executeQuery(requete);
while{res.next())|
txtNom.setText(res.getString(1));
txtPostnom.sef Text(res.getString(2));
bxtPrenom.setText(res. getString(3));
1Adresse.setText(res.getString(4));
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jNummCompte.setText(numcm);
jMonmie.sctTcxt(mgetSuing(ﬂ);
id = res.getlnt(7);
id_client = res.getlni(8);
}
String reque="SELECT Credit,Debit,IDbalance FROM balance WHERE

balance [Deompte="+it+".

ResultSet resstmt.executeQuery(reque);
while(re.next(){
debit = re.getDouble(2);
eredit = re.getDouble( 1);
id_bal = re.getint(3);
J
soldeAncien = credit - debit;
jSoldeAncicn.sctTexl("'mlchncicn);
jeatch(Exception ex)f
JOp(ionPune.slwchssageDialog(nulI,'En'cul"ﬂx):
|
}
private voidjBunanZActimPerformcd(iammmlAclionEvcm o) |
/I Crediter :ke compte
Date datejr = new Date();
String date = DaleFom\at.ngatelnmnoe().foma(dalejrk
date =date+" a '+DateFomlat.gctTimelnsunce().I'omm(dnlejr) {
double soldeActuel;
soldeActuel = soldeAncien + Double:parse Double(txtMontant, getText():
IxtActuel.setText(""+soldeActuel);
I1processus de creditation du solde
try|
Java.sql.Statement sime=connexion.connectcreateStatement( )
String requete="insert into trasanction "
+

"valuca(NULL.‘"+DoubIc.pam[)oublc(L\Monlam,gctText()ﬁ"‘."'+dale¢"'.‘ pot,"4id+™ " +

"hem‘,”ﬁd_clicnl+"'.'"+id_bal"')‘;
int re=stm.executeUpdate(requete);
String reque="UPDATE balance SET Credit = Credit +

"+Doublc.pamDoublc(lleomam.gct’l‘ extO)}¥" WHERE(IDcomptes"+ig+)".

int restm.executeUpdate(reque);

String reqet"SELECT MAX(IDtrans) FROM trasanction”;
ResultSet reponse “stm.executeQuery(reqet);
reponse.next();
JOptioan.shochssageDialog(null."Comple Crédité 1)

/impression du document
String cheminF ichieP‘C:\\Rtppon\UnfoTnnsaction.jaspcr":
FilelnputStream cheminReport=null
cheminReport=new F ilelnputStream(cheminFichier):
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HashMap paramenew HashMap()
param,put("id_client",id_client);
param.put("numero” NumeroCompte,getText());
param.put("id_trans" reponse,getlnt());

anerPrimjprinFJasperFiIIMmger.ﬁlchpon(cheminFichicr, param,connexion,connect);
JasperViewer.viewReport(jprint flse);
Jcateh(Exception ex){
J0pionPane showMessageDialog(null, Erreur*sex);
J
}
private void lxtMonlaanocusLosl(ijcvml.FocusEvml ev) {
I caleul de la solde actuel
i

Codedule retrait

package contenu;
import java.jo.FilelnputStream;
import java.sql ResultSet;
import javatext DateFormat;
import java.util. Date;
import java.util HashMap;
importjavax swing JOptionPane;
import netsfjasperreports engine Jasper illManager;
import netsfjasperreports engine JasperPrint;
import netsf jasperreports.view JasperViewer;
public class TransactionRetrait extends Javax.swing.JPanel |
Connecion connexion;
double soldeAncien;
int id,id_client,id_bal;
public TransactionRetrai() {
connexion * new Connecion();
initComponents();
J
private void jButton [ ActionPerformed(java.awt.event ActionExent o) {
1'TODO add your handling code here:
String motPasse= tnom.getTent();
String numero = txtNumeroCompte.get Tex();
String numCompte="";
id = 0; double credit = 0,debit = :

try{
wva.sq Statement stmt=comnexion connectcreteStatement()

Sting requete="SELECT
‘Non', PostNon', Prenom’, Adresse, Numeto, Monnae Dkomplelent Delient*+
'FROM client’compte " +
"WHERE ‘Numero="umerot™ and compie MotPase="#molPase* and
lentclent » compte. Delient "
ResultSetresestmt xecuteQuery{requec)
While{res nexi(){
piNomselTex(res getSeng( 1)
txtPostnomselTextres getSrng )
tuPrenom,setTet(res.getSring3)
{Aduess.setTen(res.getSrng()):
INumeroCompteseTen(es getSrng(5)
{MonmgieselTex(re.geString(6)):
id = res,getln(7)
id_client = res gl
numCompte = es getString(S):
J
String reque="SELECT CroiDebi Dbalnce FROM blance WHERE
balance [Deompte="+id"",
ResultSetre=simt executeQuery(reque);
while(renewi())
(it = e getDouble()
credit=regetDouble( 1
id_bal = e geto3),
|
s0ldeAncien = cedit - debit
SoldeAnciensefTex("sokdeAncien);

Jeateh(Exception )|
OpionPane showMesage Diog{nll, Numero compt et ps valde "t}
I

|
prvtevod Buton?ActonPeromed jva event AcionEvent et

I/ Croditer e compte
Date daejr« new Date);
Stig dte = DeFomt gtDatenstane() ormat et
ate =date+" 8 *tDateFormat gt Timelstace() ormat( Gt |
ouble soldeActuel
soldeActuel» soldeAneien - Double parseDoubletxtMontant et Text():
tutActuelselTex("tsoldeAtuel)
processusde cediation du solde
fn}
javas) Sttement tmconnexion conmect reteSaement
String equete="nget into rasanetion "
+
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luesNULL, " DoublepaseDoubletxMontantgeTend) e Reait ")
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“herve,™+id client+" "+id bal+")"

int re=stm.executelpdate{requete);

String reque= "UPDATE balance SET Debit = Debit 4
"t Double. parseDouble(txtMontant getText())+", Credit = Credit -
"*Double.parseDoubletxtMontant getText())+" W {ERE(IDcomptes™+ig+")":
Intr=stm.executelUpdate(reque);
String reqet="SELECT MAX(IDtrans) FROM trasanction":
ResultSet reponse ‘stm.executeQuery(reqet);
TEPONSE.NCXI(J;

JOptionPane.showMessageDialogy null,"Compte Débité | ")

fimpression du document

Uimpression du document
String cheminFichier="C: Rapport \InfoTransaction jasper®
FilelnputStream cheminReport=nul;
cheminReport=new FilelnputStream(cheminFichier):
HashMap paramenew HashMapy);
param.put("id_client”,id client):
paramm.put("numero" NumeroCompte getText()):
paramput("id_trans" reponse.getlnt())

JaspePrint jprint=Jasperf lIManager.fillReport(cheminFichier, param,connexion,con
JasperViewer.viewReportprint fals)

jeateh{Exception ex){
JOptionPane.showMessageDilog(null,"Erreur"+ex):

Extrait code d'enrollement

public void enroll(int [Delient) |
Iry {
Mnserts the template on the database
enrollStmt setBinaryStream( | new ByteArraylnputStream(template.getData()),
template.getData() Jength);
fenrollStmt.seti(2, template, getQuality();
enrollStat.setlnt(2, IDglient);
enrollStmt.exccuteUpdate()

Picks the ID generated for it
ResultSet rs insertedldStmt.executeQuery();
rs.next();

INeCt ),
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CONCLUSION

We presented a biometric authentication system that identifies
customers by means of fingerprints before carrying out
banking transactions while withdrawing money. A complete
processing chain from the acquisition of fingerprints until the
withdrawal has been developed with satisfaction. At the
moment of enrollment, neural networks do learn the different
fingerprints. During recognition, they combine a fingerprint
stored in the database at the time of the learning process with
the input in order to state the correspondence.

By adding authentication, notably by fingerprint during
transactions we increase safety and minimize the risk of fraud
and theft. The false acceptance rates and those of discharges
of a potential client were minimized.
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