o) s 9iSal) ey jUal g balall Jilu )y 4glis
Pl Zagaill 38




sppaill dealy —aglell igle

dpealsll gy pll My Jilasll iyl Jols

Yv

o)

oY

oV

o9

oooooooooooooooooo

oooooooooooooooooo

oooooooooooooooooo

£ 5 sl

aladl JUa¥ o J oY) L)

45 gadll iy giaa 3 ALY L)
Lveadl) Cladiall 1Y) andl
25 53all ) g ;SN anidl
JIEY) 5 Jglaadl - Culldl) ol
a3l aa yall ;o) ) sl

LB Gl gy g 5 ¢ Cullil)

AailAl)



oxppaill iealy — pglell gl dpealull gyl Yl Jilusll iyl Jyls
a0 Cran 1) ) ey

g

J.GLM:\S KV c\J)ﬁﬂ\ @JU:\J ).\L.n&\.d\ dSLmJ :\..11_15 d:\h &L.Aj
OS5 csthaall JSAL agen Jlie dlacy (538 o aslall 4408 4l
(o SY allal) i Ldde o laiall ac ) g8l aa (38 5ia

b 3l A (ya g

A,




osatill izaly —gglell iyl dpealsll gy pll My Jilasll iyl Jols

-~

4_adla

S Adfisy Jillie sbaiinl e jla¥ly Jilu Gl 45500 aatal
Al o) Ading Al 08 Y L) Cua (e B Aacadie Al
o i 3 B2l 0l oA R Gms enll G Sl o ol
Gllalis e Qllall 43 2B Lo ST st b5 Bobay B8a5 Jade )i
o5 ) ALl i G () S ) e 5 4505 Al ey
o 5 e

QL & 5ily BN el gy Jial) 2ol iy ol W) e il S
Gl axiing 5 SlalS Lol 31l ¢ 5 il A1 Aallre 8 alall sl xgia
sl g ALY Jiall ae) sy valyy Ao siagey US 5 A8y Gl 2Vl Sl
cala i Al Al bl Hall (a8l ge alagind 5 dhad) ASday (Blatiall Yl
Candl 85 )5l SEY) e pueil) 8 A2l ac) by ) 3V 5 el s

L il 8a0aa o) sl (Aa g kY1 o) Alu Hll) Gl 45 g0 LS amds
Sl el 5l ae )l o3gy calllall a3l o) Lo & gaall Al (Say Y5 ccllal)
zodbls ealdl il daeY Clealall G A4S jide 2ol @ dga aas
Jlasl alae) acl @l acaly lagie Jadall a5 of Wiyl ol ) giall
e g JS AUSIL 306V 45 a8 cillall (m ol o dal (e o UaYI
z o8 b Lady Lo Gital) Dpallall julanall Ty alal) (55 63l 4 Lt alaty s
Sdall 138 (s gial) Cu col  s3Sall eyl 5 ieealall Sl y AU slae) Jualiil
die Lgeldl Caal gl cilagdaill alall UYL 3lety JsV1 bl il gl 336 e
Lagier Glaid (U QL L el gSall da gkl gl iealall Al 40K
Gl Jliy G (8 sl Jpuad (o Juad S 3 aaal sall 0 slie e
2 paall AdBlie alls gy i (A Badiaall A yla¥) Clel a¥) Julad & i Cullil)
ae Jradill e ey ol V1 o2 Jli Caguy Adiadl cilllaiall JUS) amy
& sa 50 JS) dpaiia 63 AT S0




osatill izaly —gglell iyl dpealsll gy pll My Jilasll iyl Jols

alad) LY 0¥ L)

=Yg riialdl Al ) dssia Yo em0e Dgaa B adl Ailsaia 2ae &S
&M‘L@MJ@\J}EJM&AJJL\X:\A&A Yo

st e U8 (e Lsal LRSS G N1 Al A Aol Al 05

LY el eladW e AW g8l sl N Lewlud Jal (e
bl e a5 dpmdadll
J\.H\ e.u\ _3)..95 o PPN Yf.k&e»} d.‘o\.c.k;;:ujﬁd\ u\}.\cc_us.a

S Ciag g () sl lae) ol siad) dadia ClalS aen
S Gaan Ao Al ) At I G sliall 8 WIS JS o o)) ey
e s Uan) Ad G5 e BV AL Lulal) e de silae B gaal) 0

Time new Romans g 5 (e baall Gy & Jean g A8 )5l e 2al54a

law s (ellellel edie) Al Cladiall o yil dpla syl Al Y Jaxids

(JsY) Jeaill o dediadl dadia 8 (LLTeY)) QB Y alasinly a8 il
inta e ad )l elay Y dndall Jiul Jawy b Sell ) Al jag
s g o) (Laldll) Juadl) ) gie

A5 jsa ¥y dadall Cuaiia (8 g 30 Cladia A aal gall 0 slic Tag
Aadiall jal i3S cilel

3505 de s baid) gl ey gb Al lad o) jea Y AllSy dlaad) fan

Ll Ve oy s iS5 Dliad AUS iS5 aill 8 e N iall e ol Y
Fa0 Jie 2l Yl i 49 e b L

ANNY) e JSuee J0 Jiad IS 8 Zae jall 5 At 1) gliall g,
GV B g cdae Al G gliall (VYY) Y ¥ ) Y V) ol At H cpglall (VY
S g il axe 5 (LLLeCeBeA) Sl g pally dae 8l (p sliall g 5 58 S
die LS S g 655 peall VI adREadY s S ol laiay) Jlis,
Digital Image i .mesd On JLai¥) piasy 550 JsY adg s
a2ty A (DIP) lalaisl S8 b))l ) gall 4allae Processing
P o O Ge G Gn daiay O A G el 8 dad Laidy)
Led 33y o) Gl paiadll 408 )y El) dansa

Lasi 5 855 o(Al sl Alalaall CllS 131 J81 51) VY Lol amsy C¥aleall (iS5
REPIREN | CPRYE O U N

¢

—

AR

VY



ppasill dzaly —pglell iyld dpealdl gy lb ¥y Silusll iyl Jyls
O O & (V) Oflas ity g s sall Gais gl G g8 (5SS
(1.0 iy Biloa b (s soatll S wie | glal) (ALl

O e (B Baal g Alue Gl gyl g Jglaadl (pglie U e ddlal) (5SS,
Osttlase A 4l (Al g s e JS (Al

o ¥ 0sSE ial sel) A3 Lol ans 4 il dga (e Sllalgd) ABlisa (5S35,

Yy Jile VY bad anay Aagiall Gl B adlsie s daadll o8 S o Hama,
Asdall 0 L8 S 5 pa

Gy JSA dan) JSal) () sie i eJsaadl el b Jsaad) o sie iy,
o odan A iy ol gine e Toume cuillall o) giad) S5 O

O caay digaall Jal e JS1 Julade JSG Glaga My Jlaall o8 53,
LIy ) 8 L S5 e 8 pilie lagun 5 JSEYT Jslanll el
Al Aled A Lgma g H Y

8 paida ye ALK Gl (Figure, Table, Algorithm, ...) <lalSl) CiSs,
S sl (JEEYI 5V v Aigad) e b e€ sy fad
a0l o) Jsaadl (Sl Gl gie A0S die Gl cilia ) 5all

vie Jgpaall i) ardid Ly (i) 8 W01 e Jlasind Sem Y,
(e b Gulie Jasid 1) g e o Alla padl) Alal) e 23S
pa—atue JS Uy Ao o LSO §) gl s Al 4
dadiall juat vie o JSAN o) Joaal) Jed L8 Q8,0 aa s (Landscape)
Asdall &8 pmeatll Jedy o) SV

JAle 1 llal) 458 Aladl axy 45 gaall ) A0l B 4y gl claa) Adlia) e,
A S gl el ol e s yLY)

Al ae lpagal 4l DA e lale JOEWY) Gasd ol jal S0,
AASH 8 4 S el Al J (e i Y1 e 3 ) sl

g,_md\ (aadaill Ginger ‘Jie 2554l ca\.\).\l 3ac L G’“U" Cuati Jiady,
cua aal el (pexil End Note gebing ¢ulia deluay Jas #) 8 4
Turnitin gl Ay Jpadll jasai 3 b il dasall el
AT I el s 5l e BT e SN il

el %)+ JOELY) Lt 5B Y Cuay pmsall jilias g cia,
Oe %0 Hslali ¥ ol saaixall Adyklly GBleidl ol %oy (g kil
cetendl e 3all Hiia daudll oS0 s (A caal 5 jas

'Y

V¢

Yo

Y1

ARY

YA

' 4

Y

YY

Yy

Y¢

Yo



sl dealy — aplell il pealull gyl Sy Jilasll &le.
(hj)h\}\ /ZJMJS\) 45 gaall &l gisa o e U I

Cn Lol Gay gl (e (o5l Aa gl o) piealall Al ) Al ()5S
Db s 3 (asead)) 15Y) Cladeall sa Jo¥) andll 2 s
delia 4G lady GG pendll g i gaal) Jgead o SO anall g e gaall
WS g anlh pald O @l adll O g (A JREYT Jslasl
Cayad L ey bl delcn A4 1 ALia) Loty sty anl ol 1 5,LaY)

;\);‘}” XY ( ;).A dﬁ

& gaall Cpa S oY) cladual) 1 oY) andl)

() siad) Andin bl s AN Ciladall (e 3 paall 1Y) Ciladiall () &5
SAl dadiay (A LEA)) sV daia o badl) LA A9 dsi
I Ladlh dniia s ¢ g il a ghall (Me) Gniiny o phial) Balgd Anioas
Jgaoll Aaill dadia, ) Laily) Al daias (Jgldall Aaild daia
dadia A ISV Al peddal) dadia; byl Al dadiag
Crindia 23l Sle) dadia (S5 gl A) i cilgiaall cuygd
UL Gadld) ae Gillasi o) g Gl gedlal) daiia Laa iyl dalll
ARl gl Aaia a byaY) Aaially (gsecadl Cun e S
£ 55 Yo hd aany (S () giall dadea B 3 Ciladeal) Gaglic aea A el
b aas (o paill CISE aa (8 dadiall e JY) Lhaull (8 Bale Arrial
DL (S Cus el 5 &) Jiada 1= New Times Roman g 55 )1
Oe Asdia S Gsaas o deate ol b ey o5 ey jae bl g 8

‘g all) Gladiall

(Title Page) ¢)siadl Aada -
AL W) Aadall 8 A K1 AL S ) pdiniea A
G e daiiall o3 (5 giaty gl (e 5V Aadall b A el
(V.Y Zisalll ki)
Lsl ) (B Al Jladis Wlall (g pmal) Aug) 50 (8 daalalls 3,10 aul
= V1 s New Times Roman ¢sSs ball g 5 cilal) e
By, S0 Aaiiall 50 S o) V0 Al sda okl o) ind 5 eJila s

‘



osatill izaly —gglell iyl dpealsll gy pll My Jilasll iyl Jols

Gy e Y adl) aaa) BN Gudaa (e o) 3 a3 LS g 5 il O gie o
el il ‘;MLS\ s galll M\ ) Adaadle g c(aaé.m]\ Jous g 3 S
ISy paill LS o U a g llaly 3 8l Cagpall ae Jony Y 35l
Bl 3 3K Ca g padl aladin) e (3480

;(M\Luju’a:\)c \WLQ‘R;A)@Y\EJM\Q.Q

A Thesis Submitted to the University of Al-Nahrain — College of
Science — Department of Computer Science in Partial Fulfillment of
the Degree of Master in Computer Science.

#j%sy\guhl\ajﬁ FA_NM\K.AS_C&)@A\K“L)UML&MMJ
Qoulal) agle & piualall da o Jo cillhia (a

o2 i Lgiat ) LS Jasiod Co guid col y 580 da g ol LS s a g
Al J gl 3 Leblss il CllKIL oM 5 jluall

Z\AJJH MLUIJ
Dissertation Thesis

d8ld o) ) giga iiealall
Doctor of Philosophy Master

Physics £ jadll
Chemistry s Ll
Computer Science Q gulal) agle
Mathematics and Computer Applications G palad) clidat g ciluals
Biotechnology dilay) clLs)

lasy 3ele¥ e ball ans) dadall L Gaw dae a0 LS Qllall sl &
Op ALl dlall cld claledl) e algan Al ALl (Say  (daduall
o 58

(Fadiall Lo s (3al2 VA Ladl) aan) da s o L) ol G plall pud

Gele ) & Jadll aan) s VALY Lgd i ) Aol Al S~
(3l 5 5 ) (e sl 5 (Andiall L

S G TadAssiall sda 8 A 5iSa AlS IS ) 5SE Ol Ble) e gy



cxpsaill Geals —pglell &gl arealull ol Wy Jilosll 5152 ol
4518 Y dada Y-

o(uladll die (o) AElall aay 4 gaall ) Lglial (S By Lial daduall oda g
a3 0 5S5 ) ans calaill g alall e A1V 5yl A0 B A e (o a3 Cua
b osSa s LS manaall Sl anll s LS Gl jad Led e g Sl

(YY) Zisadll & LS AN A8 ) 95 gl sl A0S SIS 5y S (400

(Dedication) siaY) dada ¥-)

o o e ) llhall gliiel e Slaa s el (gl 4] dadiall oda g
Oy A gl addll Boul ) VS Luadd claall <o a8 glaayl Sl
Al GIS plaaY) ety 38 g alaie SV agall clld o S Lle claaY]
Al (e A dais ahal o (e B e el Gl e (5SS () G
Zasaill QUi (8 eiim e LaS ae) 8 g () oy jpase Jad g 53 LA (S
(7))

(Acknowledgment) ,S&l) dadia -

WVl Ty llall saclud) 288 o JS AN e Zadiall oda (5 giad
dand 8 G pxil) A S Qlldall 4a gy o5 cany o Gl 5 ol
S ol e Gy LS el aileill s aiaie ) AISH
Aap Aapaill il Lage Aapaill 5l 5y piall Cradd ) Clisws ) 5 53500Y)
oAl Gl 5 gae L) (B aale e JS (D SAEN apas ABLI e 5 5S0
O e Asaal deliay A8 ey ety il Jalas 8 el (e (s all
g5 ) (Sapy drdle ) Qlikl 93 a5 Babia SAl @l jle (S
(E)) Zasall Qs b prm ge LS el i Jgust () Ja iy jpee Jod
(Supervisor Certification) «_sdual) 3gd dadua -

say cAsEliall Canll Agne byl Gipdall Balgd e dsdal) oda (s i
sl Galay 33l Jal Gandl cilllite anen ) JUSU g oa il jic
Lexd )l Adall jluy Jand e 4 o AR (o ol Balgd o andll (ud )
el sl Aaa ) Ay laV) clail) ) Al A Al Agall a5 40 ulae
(°.Y)



oppaill deals —aglell igld dyealll gyl ¥y Jilusll islid el
(Linguistic Declaration) ¢ #d asiall (Ble) dadua 129

Lsal Lempmaa &3 38 L aall oL sl agiall (Dol e dasiall oda (g sin
il Al A5 gaal) i i e (381 5 435 A IKE) ARl e il a5 48,0
(T\)CJ}A.J\

(List Of Figures) JW&Y) 4aild dada V.

5V dsanll b JSEN Ay aun gy chac) SN Jaaa e JIKEY) Al jelai
dganll & JSEN Lggd eda ) Andeall d ) &5 ¢ AU 3 geall 3 JSE () gic
Jualudie JS&y JIIYI S o eI plas M o) sy Jsaadl (e A
Al il sine A0S Jumdy g cJacad JSI Slitise Lagh 3 JISEY) &8 555 4 g2l b
(2 SN Bl laal 48 )l s ool iy eliay adashad o o) (35S0 5o

(V.)) g5l B mase LSy plan S

(List Of Tables) Jgliadl 4aild dada A-Y

Aalus ral 3 Glaglad) (e 508 DS (adll salall 3 Jslasll aad
sl alaiey Cusy dageie ARl Jglaall alai G aisa be g i
Lo yi Jshanldl a8 55 Al saal) & Alaluia Lol ) Jglaad) 22l 5 4 sy Lgalaginl
e LS5 (Bl diaaia gl JISEY) 308 e lia puiiy $load s Jumd JSI Sliine

(M) Zasadll b

(List of Abbreviations) i juaiiy) daild dada 4.9

Lilaa 455 Jsaa 0S5 D saadly chaasdal 3 il Laia) gues 21,00 ol
&Y Al glaly caliy uainh JSG Jlaid¥) o) Jiae 48 SY)
(3.)) zaselll 8 Aie LS il daa sl

(List of Symbols) Jsa ) 4aild dada 10-1

Gaen Lilaa 45550 Jpan S8 B paally Caaadind 1 sl aoen 71000 &
guﬁj (Jsaall (o JUI Jiall 8 Gl jeaiss S SY A el e
(V0)) zisadll 8 A LS difle daia gl JISEY) 3



cupsatillizaly — aplell iy dyealull sl Sy Jfiluslliylide /s
(List of Algorithms) <iteaj ) sadl daid 1§

S Jsan S8 40 50ally caaadidad Al 5 sa il 5 il JLaiall auan z0) &
(JISEY) S glalsy calis yuaish J0 eyl 5l UiV @lld e 4
OV)) Zosadll b dine LS

(Abstract) geddall §¥-)

LAl (i fay clld aay 5 dsiuall Jau s b (U=3lil) Abstract il (s
Ay AalS (£00) e AadAl GldS aae 1B Y O g s plas By (B
Goby 4l 5 g g5 pdall Calaal e dadal) Jaidiy casly dnbea b LGS
4 e DAl Jadi ¥y A ) colalizia) s zolill Leandli g colibal) Julas
A ) Al padle e digadl dadi o)) ool s IV ) Jslas ) aa) s

(OY.Y) zasadll 8 dipe LS 6aY) dsieall 3us il dsdall b

(Table Of Contents) <l giaal) Cuu ygd Jgan V¥

S Jepadl e el o Jeud iy Gligiaall (ujed dndia
A YL Dgadl Gie Gawd Al Cladiall aies Gl yig Adgaall A aual all
Y Aadall e leay Gall Cladia b8 53 L (Ll le]) Asla )

(OF)) zasadll b Jaal il (LYY e ) Al ald V0 J ¥ Juadl)

(wedlall Jd dadiall) i pid) (Be) ) €.

Ma e s il 1 thu\mﬁ@g\:\s@\?& Oy ganae iy
AU 5 Mae Lkl

(5 O dadiall) 4 ad) 43l (adlal) Yoo

Lo s g (A e A i) da kY1 ol Allu )l 45500 () sanaal s 53 2
2N ) sanmn 5S f las (g5 il (e A RlKY) AL Gaedldl) & Sha
) Al (bl g inall Cum (pe (il el ZRUL ealdl s

(VE) zisall L (e LS 5



opsaill dealy — aglell iyl dpealull gy lh Yy Jilusll ayls s
(5AY) O dadiall) 4 ad) 43l () gind) dadea V0

e o gsiad Gaa dag kYl ) Al D sl dea o ag
At Lpall Ly 5 4 53all e Y1 Aadiall 8 4 51 Halll i€ e sladl)
(V0.) zasalll b dine LS

Republic ofIraq

Ministry ofHigher Education
and Scientific Research

Al-Nabrain University
College ofScience

IRIS RECOGNITION BASED ON
SEMANTIC INDEXING

A Thesis Submitted to the College of Science of Al-Nahrain
University as a Partial Fulfillment of the Requirements for the
Degree of Master of Science in Computer Science

By
Ansam Ahmed Alwan
(B.Sc.2011)

Swupervisors

Dr. Laith Abdul Aziz Al-Ani
Dr. Mohammed Saheb Al-Taei

Moharam
January

1431A.H.
2010 A.D.

OV siad) dada 5().)) i gal

R



opaill ials — pglell dyld dyealll gyl ¥y Jilusll islid el

a3 1 J8

b

Y ,.Ld\ 553 ;ﬂj‘ )3:‘:’ < 1

[49] il

18

B

Sl <
* e L) 2 *

A AN A dadia 1(Y.1) Fisal




osatill izaly —gglell iyl dpealsll gy pll My Jilasll iyl Jols

Dedication

I would like to dedicate this work to ...

My Husband
MY Daughter
My Parent
and to everyone teach me a letter.

Sy dada 3 (¥,)) Zdgal

'y




osatill izaly —gglell iyl dpealsll gy pll My Jilasll iyl Jols

Acknowledgments

I would like to acknowledge my sincere thanks and
appreciation to my supervisors Dr. Laith A. AlFAni and Dr.
Mohammed S. Al-Taei for suggesting the project, assistance,
encouragement, valuable advice, for giving me the major steps
to go on to explore the subject, sharing with me the ideas in
my research "Iris Recognition Based On Semantic Indexing’,
and discuss the points that I left they are important.

Grateful Thanks are due to the Head of Computer Science
Department, and the staff of the Department at AL-Nahrain
University for their kind attention.

Sincere thanks to my Ausband Wameedh, and to my
family for their help and patience, and thanks to my faithful
friends for supporting and giving me advises.

Ansam

2011

DS dadea (£.)) Zlgad

V¢




osatill izaly —gglell iyl dpealsll gy pll My Jilasll iyl Jols

" o o
I Thesis / Dissertation | : Mv / Our :
o= Supervisor Certification rd
F---- 4
L 1/we \~\ /7
--v-- Sso /

We|cemify that this|thesis|was prepared under supm'ision at
Al-Nahrain University as a pamial requirement for th of Science in

Computer Science ‘\.

Sgmacwe : Sgmanee :

Newme  :Dr Lath Abdul Azz AlAci Neme  :Dr Mobammed Sabed Ak-Taei

Tide : Prof Tide : Asst Prof

Foxmon : Specrveie Foxxmon : Supervele

Address :Deparmec: of Phvaxcs, Address :Deparmec: of Compuner Scieoce,
College of Sciecce, College of Sciecce,
ArNabnaw Usiversay. AFNabraw Usiversay.

Daw : /17201 Dasx S U } |

In view of the available recommendation, I forward this thesss for debate
by the examination committes

Symanere:
Nome Dr Haham A AlAx
Tide :Lecsuce

Posidon :Head of Deparimec

Adders : Leparumec: ot Compuies Scwace,
College of Science,
ArNatraio Usiversisy.

Dew : /1/2011

A pdial S:Lg..&&;im :(e.Y) G:\JAJ
A Al gl caal s iy gl sl Alls i 553k 5k sall Gl Jlay diadle ae

\o



opaill ials — pglell dyld dyealll gyl ¥y Jilusll islid el

Linguistic Declaration

This is to certify that this thesis entitled|“Iris Recognition Based on |
| Semantic Indexing”|was prepared by| Ansam Ahmed Alwan| under my

linguistics supervision. Its language was amended to meet English stvle '::-— \‘
—"\»\ [@Ptioes
\
\

’f

-
Signature:
Name  :Dr. Yasser Hussain Ali
Title : Asst.Prof.
Adders : Department of Physics,
College of Education,
University of Baghdad
Date : 1/2011

RTX A @Ju‘oj&\:\m (7)) G.SJAJ

‘1



ppasill dzaly —pglell iyld

dpealsll gy pll My Jilasll iyl Jols

Figure

Tabla(1.1)
Table(1.2)
Tabla (2.1)
Table (2.2)
Tabla (3.1)
Table (3.2)
Tabla (3.3)
Tabla(3.4)

Tabla (3.5)
Tabla (3.6)
Table (3.7)
Tabla (3.8)
Tabla (3.9)

Table (3.10)

Tabla(4.1)
Tabla(4.2)
Tabla(4.3)
Tabla(4.4)
Tabla (4.3)
Tabla (4.6)

List of Tables

Title

Biometric Technology.

Iris of human ava.

Iris Scanner.

Generic recognition systam.

Proposad iris recognition tools.

Human eve design.

HBD behavior.

The four circles around the cantral one of the pupil
dataction method.

Iris mask.

Iris rectangular representation.

The encoded iris imags.

Indexing of the iris imagas.

Mappingthe term-document matrix (4) into semantic
features (SVDand ).

Similarity measuring betweaen the query and ten
Lookup.

Images of iris samples
Iris isolation and the masking

Segmentation of iris
Iris indexing

The SVD results
Eiganveactor results

Sdell) a4 ya J glaad) Aaild dada o(V.)) zigal

AR




ppasill dzaly —pglell iyld

dpealsll gy pll My Jilasll iyl Jols

Figure

Figure (1.1)
Figure (1.2)
Figure (2.1)
Figure (2.2)
Figure (3.1)

Figure (3.2)
Figure (3.3)
Figure (3.4)

Figure (3.3)
Figure (3.6)
Figure (3.7)
Figure (3.8)
Figure (3.9)

Figure (3.10)

Figure (4.1)
Figure (4.2)
Figure (4.3)
Figure (4 4)
Figure (4.5)
Figure (4.6)

List of Figures

Caption

Biometric Technology.

Iris of human ayea.

Iris Scanner.

Generic recognition system.

Block diagram shows the proposad iris racognition
systam.

Human avea design.

HBD behavior.

The four circles around the central one of the pupil
detaction method.

Iris mask.

Iris rectangular representation.

The encoded iris imags.

Indexing of the iris images.

Mappingthe term-document matrix (4) into semantic
features (SVDand U).

Similarity measuring between the query and ten
Lookup.

Imagas of iris samples

Iris isolation and the masking

Segmentation of iris

Iris indexing

The SVD results

Eiganveactor results

Sedel) a4 ya JISEN) Aadl® dada 3(A,)) Zdgad

VA




ppasill dzaly —pglell iyld

dpealsll gy pll My Jilasll iyl Jols

List of Abbreviations

Abbreviation

ANN
BDT
EMR
ENS
ERTS
ETN+
[FOV
IR
Landsat
LiDAR
NSS
PA
PCA
RADAR
RBV
ROI

RS

SIC
SVD
SVNM

Meaning

Antificial Neusal Network
Binary Decision Tree
Electromagnetic Radiation
Electromagnetic Spectrum
Earth Resources Technology Satellite
Enhance Thematic Mapper Plus
Instantaneous Field of Viewof the sensor
Infrared Radiation

Land Satellite

Light Detection And Ranging
Multispectral Scanner
Producer Accuracy

Principal Components Analysis
Radio Detection And Ranging
Retum Beam Vidicon

Region of Interast

Remote Sensing

Satellite Image Classification
Singnlar Value Decomposition
Support Vector Machine
Thematic NMapper

Lilaa 435 o @) Jlaid¥) daild dadua 5(9,1) Zigal

e W e

V4




cupsatillizaly — aplell iy dyealull sl Sy Jfiluslliylide /s

List of Abbreviations

Abbreviation Meaning
A Analog wavalength
G Bi-directional standard deviation.
Expactad value.
@ Infinity
Light polarization angle
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Algorithm

Algonthm (3.1)
Algonthm (3.2)
Algonthm (3.3)
Algonthm (3 4)

Algornithm (3.5)
Algonthm (3.6)
Algonthm (3.7)
Algorithm (3.8)
Algornithm (3.9)
Algonthm (3.10)

List of Algorithms

Description

Ins diameter (D) and position (X;) determination.
Ins position (Y;) determination.

Pseudo code of pupil detection andins detection.

Image Weight functionretumsthe average ofthe
pixel value those ties inside the pupil.

Image masking.

Encodingthe ins image.

Indexing ofthe Ins Code.

Enrollment stage ofins code.

Semantic Features (AVD and UV) estimation.

Recognition Decision making.
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Abstract

Toe vast mmprovemest of elecyonic commerce paved 1 avod from Be elecyoac
sealing, smce Do vadmiosal ways of persocal decxficaion Hke ID cards a0d passwocds
are o0 Jooger sufficiest Biomewics opes wide fields of audeatcasion depeadng oo
moce secuced optioas related 1 B use of Buans body pars, 3od Eus © pracscally
mpossidle 2 get ozt swles or forgonea The Biomewic idectficason cag solves magy
geomevyic, face 308 Bumas voice 3o eye ¥

Humag ¥ provides 3 cefable alercative for idecnfy verdicaion Weaficasos ad
are gaming commercial 3od high user accepndiny rate. Magoy Inecatuces were carried
out 1 ocder 2 achieve more acCuCale recopamon resul. Due 10 Be high accucacy of
soch techoology, some of algorihms meotiooed :m Menatces were useful =
mplemectiog Be ¥t recozamon techoology Bat used day o Be axrpors 30d bocder
oulen. The pracscal e showed Righ accepudiny but o0t complesecess, which
eocoucage proposmg e presect work Bt depends 0o Be semactc wdexing of e ¥
mages

Propozed sysiem comssh of two phases: ®e earolimest 3od recogamion The
earolimest phase coocersed wil siocing Be characierisics of all models of s mmages,
whie ®e recogamion phase process 0o Be characiersics of ©e s compared 0 Be
mpt mage Wil Boze soced 1 Be dandaze 3od embdish 3 recogamion decuie
depending 0o Be comparnoa resuls The used characiersic © Be smgulyr vale
decomposaioa (SVD). Toe SVD & computed by decompozed e s amage compooeny,
308 ©ec acracge 30d compute Be oEen VeCwrs 30d eiges valses The used danzets
gives by CASSIA ®at coafident i such reseasches, ®e s images were about 3000
beloag 10 230 persoas, ie. 20 for each pesox; 12 of Bem am used £ eorolimestand S
oders for st The recozamion st was about 93%, which as axccepnaable scoce reatve
®e moders relaed work This eocoucage result easuce Be correct choce of sechaigue
324 promzze © develop Be propozed algorihm
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CHAPTER ONE
GENERAL INTRODUCTION

1.1 Introduction

Human authentication has a great importance in modem days.
Instead of passwords or magnetic cards, 2 biomatric authentcation based
on physical or behavioral characteristics of humans are used [Sud09] A
wide variety of biometric signatures has been considered overtheyeas i
support the challenge of authentication problem Viable signatures
include those based on fingerprints, facial features, hand shape, voice,
automated recognition of retinal vasculature, and the inis. Theinisisan
overt body that is available for remote assessment. The variability of
features of any one ifis is well enough constrained to make possible a
fully automated recognition system based upon machine vision For
example, even identical twins have distinct iris features [Rob03]

Iris recognition is especially attractive due to the high degree of
entropy per unit area of the iris, as well as the stabilty of the iris pattems
with age and health conditions. John Daugman is the pioneer scientist
who invented iris £3cognitipn. he proposed the first successful algorithm
used in the majority of today’'s commercial iris recognition systems
[Jai09) Later, a number of groups have explored ifis recognition
algorithms and some systems have already been implementad and put
into commercial practice by companies such as Iridian Technologies,
whose system is based on the use of Daugman's algorithm Recently, iris
recognition is used in govemment programs, border or restricted areas
access control The United Arab Emirates (UAE) in 2009 are conducting

Aadiall g Juall) ol gis 1(1.Y) gigad
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a great border control program in which they report that theee billion
comparisons per day are performad [Jai09]
1.2 Biometric Technology

Biometrics is the science of measuring physical or anatomical
characteristics of individuals. Biometric technology is employed in
different application} with increasing demands in automated personal
authentication. There are various biometric technologies contain a
computer-based biometric scans for person recognition have been found
(see appendix A) Security applications use devices to capture and
computer based processing the biometric characteristics in order to
confinm or determine the identity of an individual as Fig (1.1) shows
[Cor08].

Fig (1.1) Biometric Technology [Bigd5)

Biomeatric technology becomes an essential companentof effective
person identification solutions because biometric identifiers cannot be
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1.5 Literature Survey

1. Dougman presented a method for rapid visual recognition of personal
identity based on the failure of statistical test of independence The
visible texture of persox's iris in 3 real-time video image is encoded imp 2
compact sequence of multi-scale quadrature 2D Gabor wavelet
coefficients, whose most-significant bits comprise 2 256-byte "iris code”.
Statistical decision theory generates identification decision from
exclusive-OR comparisons of complete iris codes at the rate 0f 4000 per
second, including calculation of decision confidence levels. The
distributions observed empirically in such comparisons imply a
theoretical "cross-over” error frate of one in 131000 when a decision
criterion is adopted that would equalize the false accept and false reject
error rate In the typical recognition case, give the mean observed degree
of iris code agreement, the decision confidence levels correspond
formally to a conditional false accept probability of one in about
[Douf3]

2. Daouk described the novel techniques that they developed to createan
iris recognition system, in addition to an analysis of their results. They
used a fusion mechanism that amalgamates both, a Cangy edge detection
scheme and a circular Hough transform to detect the iris boundaries inthe
eye's digital image They then applied the Haar wavelet in order to
extract the deterministic patiems in a person's irisin the form of a featuse
vector. By comparing the quantizad vectors using the Hamming distance
operator, they detenmined finally whether two irises are similar Their
results showaed that their system is quite effective [Dao02)

Masek presented a biometric system provides automatic identification of

an individual based on 2 unique feature or characteristic possessed by the

individual The work presentad in this thesis involved developing an

w
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10 Daugman described algorithms developed for recognizing persons by
their iris pattems have now been tested in many field and laboratory
trials, producing no false matches in several million comparison tests.
enabling real-time decisions aboutpersonmal identity with extremely high
confidence This paper explains the iris recognition algorithms and
presents results of © 1 million comparisons among eve images from trials
in Britain, the USA, Japan, and Korea [ Dau04)

11 Praks presentad a method for an automatic verification of persons by iris
recognition A raster image of the human iris is representad as 2 sequence
of pixels. Information retrieval is conducted by the latent semantic
indexing (L SI) method. The partial symmetric eigenproblem is computed
effectively usinga Lanczos-basad iterative method Numerical presented
approach as a tool for automated image recognition without any image
preprocessing [ Prald4)

12 Basit described an efficient method for personal identification based on
the pattem of human ifis. It is composed of image acquisition, image
preprocessing to make a flat iris then it is converted into eigeniris and
decision is carried out usingonly reduction of iris in one dimension By
comparing the sigenirises it is determined whether two irises are similar
The results show that proposed method is quite effective [ Bas05)

1.4 Aim of Thesis

This thesis aims at proposing a reliable design for iris recognition
problem using semantic indexing technique to establish person
recognition system Semantic features are used to identify the enrolled
irises, these feature should be stored in the svstem to be usad later in the
recognition process in idemtifying unknmown person who should be
previously ensolled by the established system
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1.6 Thesis Layout

The thesis consists of five chapters; chapter one is a general
introduction to the basic concepts related to the field of interest, whereas
the other four chapters deal with the proposed ifis recognition technique
and discuss some measures and t00ls that determine the efficiency of the
recognition process. The followingis a brief description about each one:

Chapter Two, Entitled: Semantic Indexing Based Iris Recognition

This chapter presents the pattem recognition system and how latent
semantic indexing used for recognition of human iris using singular value
decomposition

Chapter Three, Entitled: Proposed Iris Recognition System

This chapter presents the design and implementation steps of the system
are presentad

Chapter Fow, Entitled: Result and Discussion

This chapter show the test resuls and presented and discussad toevaluae
the performance of the establish system

Chapter Five, Entitled: Conclusions and Suggestions for Futwre Work

This chapter contains some derived conclusions are listed and a list
sugzestions for the future work are given
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3.2 Proposed Iris Recognition System

The concept of multi-stage query processing and code indexmghx
been usad to model the proposad approach It is claimad that these stages
can beneficially be combined and that, through the combination, a
significant fast and efficient iris recognition system can be achievad

The generic structure of the proposed ifis recognition system is
shown in Fignre (3.1), it is noticeable that the proposed system do not
nead high processing the iris images, that due to the test materials are
high quality images taken by high resolution camera This is useful in
reducing the computation time of the recognition process. Since the used
approach is a numerical method depends on finding a set of solutions, the
proposad systemnead to input aset of iris images Each iris image pass
through multi-stages, the first i a preparing stage aims at extracting the
image segment of interest (i & ifis) from the overall image This is camried
out by newly suggested method, which detenmines the diameter and
center of the iris. Next stage concemed with encoding and then indexing
the detected ifis.

The proposad system is desiznad to be consised of twophases: the
enrollment and recognition. The ensollment is an offline phase in which
the test irises are indexad in a database file Whereas the recoznitionis
online phase includes the followmg stages: iris mappmg which ateempt to
estimate the semantic features (12 SVD and UV) of all the images under
test (12 query and those encoded in the database) Last stage is a
comparison based on semantic features between the query iris and that
found in the database, the result of the comparison will determine the
similarity measure between the considerad irises and then help to make
the recognition decision. In the following more explanation about each
stage are given in details.

.KAJM‘ :\L'JH‘ g sasa:(V.Y) C.AJ.u

YA




osatill izaly —gglell iyl dpealsll gy pll My Jilasll iyl Jols

Nl Enane Ransse) Kis Rvopnilion Sealon

‘ Irs Documesnason

Fig (3.1) Block diagram shows the proposead iris recognition system
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3.3 Iris Localization

It is 3 priory stage aims 10 prepare the irs image for the recozmition
process. In such stage, the iris is extracted from the eye image The
proposad method requires passing through two steps: (i) Inis detection,
which determines the region of the iris segment and estimate the diameter
of its circular shape and the positonof its center (ii) Iris masking which
produce a binary circular mask takes the same size and center position of
the iris t0 isolate all the pixels around the iris when compared with eye
image ie extracting the iris. More details about each step are given in
the following

3.3.1 Iris Detection

The sugzested method of iris detection is depending on the natural
desizn of the eve, where the eve takes an elliptical shape has 2 white
sclera within the evelash and encloses a dark iris as shown in Figure
(32). The sclera appears at relatively more expanded bright region than
other cues of the eye; itis shown as great as close the iris. This point is
useful to detenmine the size and location of the iris. The adopted method
includes two operations within: the first determines the diameter and the
central position of the iris onthe horizontal coordmate, whereas the latter
detenmines just the vertical position of the iris center More explanations
about them are given in the following
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Algorithm (3.1) Iris diameter (D) and position (X;) determination.

Ioput:
W U Width of the image
H. . Heightoftheimage.
Img ' 2D array represent the iris image
Output:
D ' Diameter of the iris
X, ' Horizontal position of the iris
Procedure:
LoopForX =010 W-1
LoopForY=0t1KE-1
Set HDI(X)e— HDIX) + IggX. Y) 'H
End loop
End loop
In make smoothing for HDI (N times)
LoopForK=1toN
LoopForX=1to W-2
SetHDI(X) «— (HDIX-1)+EDIX)+HDIX+1)) 3
End loop
End loop
In find the position (X; and X.) of the two peaks and iris diameter (D)
SatM -0
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CHAPTER FOUR
RESULT AND ANALYSIS

Introduction

This chapter includes a presentation about how implement the algorithms
mentionad in the previows chapter. Also, these is a detailed explanation related
to the results achieved through implementing each stage in the proposad iris
recognition system The results of the recognition were presented in figures and
tables including the final percentage of similarities between the used inis
models The results are analvzad quantitatively and qualtativelyto evaluate the
performance of the proposed ifis recognition system MNoreover, a specific
software called IRSBSF (Iris Recognition System Based Semantic Features)
was designed and implementad to apply the proposed semantic technique on
some chosen iris images. Such software is designed by Visual Basic version
0.6, and it is executing through the Windows operating system The dedicated
software has a pretty interface to show the query image and the results of each
processing stage, the following sections show more details about the resuls and
analysis of the employed technique

4.1 IRSBSF Software

This software is specified to identify the human iris image in comparison
with other samples that previously stored in a database The software includes
an application to all suggested algorithms mentionad in the previous chapter,
and shows their results in one specified interface The presentation of the
results in the interface was sequential according to the sequence of processing
stages. The interface contains on two commands; the first is responsible on
input, pre-processing, and coding the query inis image while the second is

53
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4.2 Iris image

The iris images used in the present work were achieved by two Intemet
sites: Atp/Aowwnipriaaccn/engiisi/irds/irisdatadasentm the institution
CASIA, and hetp:// Www.istockimage/aumaneyeatmi These Internet sites
provide a lot different samples of iris images specified for the recognition
experiments. There was difficulty in achieving an iris images are suitable for
the proposed IRSBSF, such images should not contam a specular reflections or
some parts of evelids or eyelashes that nonmally occlude the upper and lower
parts of iris region since these mistakes will cormupting the iris pattem_ Also,
the appearance of the iris should be great and resolved to show more
descriptive details. The color and size of the iris or pupil are careless.

Through out the search, the achieved iris images shown in Figuse (4.3) are
suitable and identified the above mentioned conditions. These images are
colored and high resolved, it is shown that the distingnished details in the test
images are appearad sharply This indicates that such images are taken by high
quality camera specified for the iris imaging

Fig (4 3) Images of iris samples [kev07)
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4.5 The Recognition Result

The results of the proposad IRSBSF was good issues. The similarities
between the query iris sample and those found in the codebook were computed
as percent measure The recognition decision was made referring to the ifis
sample in the codebook that possesses higher similarity percent Table (4-1)
shows the values of IRSBSF for the iris samples of the codebook, while Figure
(4.8) shows the behaviors of the UV associated to each SVD in Table (4-1)
Because the SVD values are fractions of small differences in between, and also
the behaviors of the UV are appearing monotonic, the recognition strength of
the employved technique should be investigated Table (4-2) shows the
identification results between all available query irises with that of the
codebook, these results save the chance to make quantitative and qualitative
analysis to evaluate the performance of the proposed IRSBSF
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Fig (4.8) The SVD of the ten codebook iris samples
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Table (4.1) The SVD values
Samples SVD
S1 03421188
S2 0357347
S3 057480355
sS4 04961721
S5 05179465
S6 0.7385736
S7 06347026
S8 0584887
Se 05552828
S10 0.7780603
ae _"" ——aamgie (%)
ce { -l B0l (2)
e Samge s
. 06 faneh)
. —— R
; - — B0 008 (6)
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Fig (49) The UV behaviors of the ten codebook ifis samples
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4.6 Result Analysis

By noting the SVD values in Table (4-1), it is found that the SVD values
are fractions in between 0-1. Some of them may differs from each other at (or
after) the second decimal order, which indicates the ability of the SVD to
recognize the iris images. In correspondence, the UV curves showed monotonic
behaviors for the different iris samples in the codebook It is clearly appearad
that the UV curves are approachly identified at all their points except the
second one This means the differences between UV curves that computed
according to eq. (3.7) are greatly depending on the second point in each UV
curve,ie the difference is computed by one point not curve (set of points)

Through out the analysis, an additional experiment to re-Compute the
recognition scores twice: ones by using just the SVD (ie the first term of
2q.3.7), and the second by using the UV only (ie thesecond termofeq3.7)
The recognition results of such experiment are shown in table (4-3), it is shown
that the results are nearly identified inboth cases, which refers to the behavioal
weakness of the UV in the puspose of recognition. Therefore, the recognition
result usingjust SVD is equivalent tothe use of UV only. Anyone of SVD and
UV does not strength or weak the other. Such that, it can neglect the UV in the

recognition computations by dropping the second term in eq43.7)

Furthermore, the analytical consideration of SVD values in Table (4.1)
shows the differences between the SVD values were not equal which greatly
affect the recognition results. Since the SVD became the unique responsible
parameter on the recognition, the results should be improved by making the
centroides of the SVD that belonging to the iris samples in the codebook are
more distingnished The results improvement is a2 new SVD formation, ie
instead of SVD, new feature based on SVD exponential fitting can be adopted
The adopted recognizable feature will be 100" rather than SVD. This
adaptation in the recognition feature will make the centroides to move away
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4.8 Results Evaluation

To estimate the accuracy of the proposad two methods of satellite image
classification, a standard image is classified by Geological Surveying Corporation
(GSC) used for puspose of comparison This standard image is classified by
Maximum Likelihood Method using AscGIS software version 93. The
classification map in this image is shown in Figure (423), there are five distinct
classes; they are: water, vegetation, residential withouwt vegetation, residential with
vegetation, and open land The classification results were comparad to the actual
classification infornmation given in Figure (423) to evaluate the proposed
classification process

Caxcy wogend
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Fiz (4 23) The Standard satellite imasze classification siven
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Chapter five
Conclusion and Future Work

5.1 Conclusion

According to the tests results presented in chapter four, the
following conclusions have been derived:

1. The use of semantic features was successful in recognizing the iris
images The recognition result usingjust SVD is equivalent to the
use of UV only. Any one of SVD and UV does not strength or
weak the other

2. The use of UV is not necessary when using SVD for the

feCognition pusposes

Since the SVD values are fractions, the classes of different irises

are found interfered with each other. Such that, the use of

exponential feature as a function of SVD was found more
descriptive than just SVD

LV

5.2 Suggestions for Future Work

1. One can use the fractal geometry to recognize the random pattem
of the iris texture; the fractal dimension can provides a useful
measure for such textures

2. The use of any clustering technique (such as K-means) may
enhance the recognition results
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Table (1.2) Landsat mission dates [U.S., 2013].

Satellite Launch Decommissioned Sensors
Landsat-1 | July 23, 1972 January 6, 1978 MSS. RBV
Landsat-2 | January 22, 1975 July 27, 1983 MSS. RBV
Landsat-3 | March 5, 1978 September 7, 1983 MSS, RBV
Landsat-4 | July 16, 1982 June 15, 2001 TM,MSS
Landsat-5 | March 1, 1984 2013 TM,MSS
Landsat-6 | October 5. 1993 Did not achieve orbit | ETM
Landsat-7 | April 15, 1999 Operational ETM+
Landsat-8 | February 11, 2013 Operational OLI/TIRS

Lol Aelua o (1.Y) gisa

Four Decades of Earth Imaging
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Fig (1.4) History of Landsat [Noor, 2015].
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