MJA Lé MJJSM U\M\ adadl UAJY\ u.\‘)’\.mu.u\ L.\\_ah.a u;u.a;
doclilhiaW) duasl) GISLAY Calass (.\a;_wl_y Ja gall

L Caddi A g ylal
L..sﬁw\ghdz‘“&d-ﬁj

B
calaid) B Juagal) daala B dp il 40S (ulaa
Lijal) ale
(8 A

Lilaal) b Aduld o), 5iS3 Balgd cilithaia

s G521
ALy 2e Licall ALLLY!

aYeeo A) YT



Classification of Land Uses data
of

AL-Meedan old Neighborhood 1n

Mosul using Artificial Neural

Network Techniques

A Dissertation Submitted
By

Lamia’ Hussein Ali Al-Saba’wi

To

The Council of the College of Education University of Mosul
In Cartography
In Partial Fulfillment of the Requirements for the Degree of

Doctor of philosophy in Geography
Supervised

By
Prof. Dr. Nidhal H. Al-Assadi Ass. Prof. Dr. Ibrahim M.AL-Kassab

2005 A.D. 1426A.H.



i dad) )30
n ern oy Jeasall drala 3 L3 s gya 28 dag )l eda el o) aedl
. Agdhrall Clasbeall Ay WDl Wle [ Adhaall 8 o]siSall saled J cibillaia

-

Pl P
) G Jliai Lo 2 Gipdiall ) () gun dana adll Ll 1 Gl
e*.~0/ / Z&um\ eYnn@/ / :t_ulﬁ\

sl agiall )8)
i) Adaal () el et ULy i " o e gansall dag i) o 2
i ad " Ao g dyeaad) ClSudl) alyill aladiuly Juagall ddida 8 dagadl)
Caapal @llayg dynats dggal eUadl (e Leal 25 e oanialiy g salll Aalill (e Lginal s
il Aamg Coplad) A Y (3l ks ALl Al dag kY
P ICPA
Sala A0S slay) a0 )

aY~~°/ / :.G\*Jm\

Lidad) colaadpal) dlad iy ) 8)
Aag bV oda iyl gyalll g idly Gyt Leand ) clagll e TeLy

P ICPA
bl saa 73a L s A
eY “ e 9/ / : t..ulﬂ\
&Y (pusiy )80
AagylYloda il Uladl colapall dad ) lgaad ) cilia gl e ol
FICPA]

@) (udg Qg 4'?" )
aY e G/ / :.@Jm‘



,\@M y w,w 3543;31):,;” Nu\ » ))
s;:; \s,\; (Y+¢) r\ia.;é\”,\s\;i}«.ﬁ 2L \/);:m

ac///w/w///

ruxa)_.s\«;»\d\w\up\u(v o)}L;A\Mu

i
/

((v 1) ;w M,M}w

r_&A\ﬁA\éM

ve-v-toWa JralIgyem

S




aaal) g Sl

Otlapall ds Ao Sl 83ally dady o LS ) (5311 Cpallad) ) i 2aal)
alall duhall s asdly gl Uls S Y ¢ aaladl) 5 330all Juadl 4le deas
O Adysh Ada amy L) ol (Al ailas ) S Al L b)ygiSall da skl
(e (o Aedl Lag Byl (Alilad (5008 Hilgs (6)SE dijan a2l () W) ¢ o liadly Cand)
o pdla alialg aed

O dana aatly) HsiSall g yda) (3l ) s Sl aas) WS
@) Cpaa Jlas HgiSall 35Vl ¢ Aihrall aud 3 JgY) de .. oliadl)
Al Glualylly Gloslall agle 4008 8 Glmanl) ol (s (SLN 8)da ..
- Gl e Cldl e Dl Gl (e (Jobil Wl ¢ Juasall

gamy Hpad A bacluall b (o e JS ) LYy JSEN aadi 568,
& i dene Ul ae 5O JualiY) BT e Canl (e dgleall Cuilsal)
Gllal) asle A0S Gl and 3 Jala o lgd Ay ¢ lualal) Lokl agas
pd B saie lig ()8 HsSadl 5 agsla arl aggla HgSally ¢ Glalyll
s 30 Jgpane oo Bila el 2nallS Laalal) 6 clelall salul) (ianys ¢ Ddlyaal)
) L sSall Jilsall & cplalall mny (ge Sliab ¢ gl 40 Ay lenall Ayl
ol dpae A adyil)l Gedige s pampa AlA 0WlS Gl Guilsas (e A8
@l Jaaill dpne (8 LAl el joae . Grea (o s 2l 5 diasall
Glaadd 485 ) ay) aall dalial ggull CiSe hal Gady hadls ¢ Jaasall 4
cplly L) alld e delidal)

Laly)



ALl il jall
Auball ddS

Alas b dppaall (V) Y lenin) o 1 J¥1 Jucadl
sl gl s sy sl dayylally dapadll (lanall
Agal
Cariaill o 5e8e
agiaalll 1500
dgpaall )V Y L o seda
L Waalae s Adhyaall ap¥) i lewind Aajla o sgde
( R2V ) Raster to Vector 5.0 zsbiy
ArcView GIS 3.3 zaliy
Ll yrad) oVl Y Lexiad Carieat dalas)

Aol el Asa 8 Allal) ) Y Larind) Capius



& e llaaV] dpuaall Sl alasin) el ¢ B Jaadl

Al aall il G

Leilianls e V) Auanl) <L MJAI

The supervised training ( alee 355 ) 4ngall Cuyyil
((plae 0sn ) angall e il

The unsupervised training
ad) sl bl Cavai g dae lihial) dniasll Gl
Lahaal) L) Caiai 8 Aardivadl) dyaall clSual) il
Matlab zl ﬁl
( Neural Networks Toolboxes ) N.N. Tools zli)

Ll ClSua) by aladinly V) Cagiatl) @ B Joadl

Ve—t£ ¢
e lilhayl
¢€¢ J:\.@_Aﬂ\
¢o—¢¢ dnaal) QU aladtiuly @lill) Coal Y)Y
¢l-¢o dataall aalilad) Jia Y-y-Y
€1 aladiul Al laell ddse A (V) EY Leat) Gl Coyial Y-v
Bylaal) Anasll LA
¢ daalaY) Audanl) ASud aladtinly cayuanl) Y=Y-Y

¢v—¢1 1 Feed-Forward Propagation Network dule¥!) el A, iff Y-V -Y-Y

EA-Y il aSsf Y-y -y-v
O —£A Al g r-y-y-v
Al bl ol €YY=Y
oY Giliall zpall ASes aladiuly Cavanl) Y-Y-¥
oY CG Conjugate Gradient Network (38 siall 7 xll <58 Y - Y-y =¥
o¢-oY bl ot Y-Y-Y-Y




) 2lie 1 b)) Juadll

& Duaially Bpaiall pe Caluall g Glaasll ash A 4kl
dlee Aopatiadl ye Glal) Gn Glasgll aye & 4)laal)
Cariail)

canail) dlee A Byuiall Glual) o Glaagll aye & 4.l

Glabinay Ladlal)
Glua Al

m Abstract




Olasall Alae Aajla ADIS (e jeday R2V zaliyy (ii€a el
Laal)
aajla (e eha ADIA e eday ArCVieW zalin CiSa o
L)) sl dlas
Al sl LAl e8le 5 dpclilaal dpac 4500 Clisa
N.N. Tools zliy Jac dayyhal lakis
e mhav P e el NINL T0OIS gl i mlas
ol Matlab by

Ze i)l New data saal) el sssul

dc 8l Import oY) 5280

de il EXpOrt ol 5284
dac @l VIEW ayell s;aul
:\:\AL‘\Y\ d.\\a'.\“ ;\<\{f‘ L|i<‘)_}|

' dc il New Network saaall 4.l 53l

AaaleY) Adal 3808 )y Ay ylal Jalade

pudlill 45,20 2S5

iy g pmdl sl il (s Al sl JEY) A s
Agnsall it i) Aul) ()




sl

3

Aol laell s & V) O Leatinl Cayiual

Teansall AualeY) el 303 oy C_,LUI

el el daal AS0E )y @t“I

Al A8 (s il

I aladiily Caiaill (o ddiaal Glaall ¢ Ll @j,ﬂ\
3ylidal) diiaall

Sl aladinly Lt 3 paialls syl e Capiaail) il
3ytidall dypanll




il A1) (e

Ayl dalaie adga

Rl Jom gl Aipte (pann Aapl) (sal) Alsa gdse

Alae e V) Y Lexind Tpull) GlaY) Glasg gy
Aapil) (sl

Al 408 alasind e Aaill Y Lent) Cilial sy a)sh
Lol el Aae paca divnall dalaY)

Ly o ol Al ) 8l Y Laaiul) Caliial Cilasg au)sh
(Auaall Anala) Apdanl) A5 aladsnly

ASual il ce il Y Lewia) Giliea) cilan g a)sh
fagall gl Alae pana Ayl

O sl A8 Jadind g il A Ciiall cilang ausi
Al )asall dlas

e i) A Wil ce il B Giiall Clas g aysd
fapil) asall Alaa

e dandliil) AN aladinl (e @l C Caiall Glasg ais
Lol )l Alaa

e sl A8 Jladind e 3l D il Cilaag g
Fail) (asal Alas

Do Apndlil) A Wil e il B Ciiall cilang gy
Ayl el Al

e Al A St e bl FCiiall Clasg ays
Al (el Alas

(a



Lodal/

aabad) L dhral) bl dalles 8 530S dpea) Jiad Ay pulall l@il) Ciagual
Cilaglaall ale A Jlae & clina 0 Dagyaad) <)ol Lon gty Lelials
Lasleil suli laai 585 Geographical Information science ( GIS ) " 4l yzall
e G Lo Lellass laglaal) Zallas Jlaw 8 dals cailly jlail s Y1 canlal)
sl Gl cfian 3y ¢ O ghacie A 50 Ay 3l e sadina L] sl Caagl)
ClSily sl (ra A gasla) galyll aiagile e Slaad ¢ o yuaiall diu DA Dla
Jslall alaly sadeally ddbisall UL ae Julail) 8 Lgaladin) 8)5 juin (e ) 3o A0
Al e diall Siall malie 58S gloal (8 jaad Al Adliad) COS LN B
Ladlas) 43U culyhyal pim ala) ks edl) Lgadlsd dpalic Jla jraa (o 4alinile
, Al Jal

Adhaall Jolaadls Silaslaally cilibad) o813 A5G aals (re J) Gsabaall LS N85
A Jylat 3o Le 350 Al 3l () Jsial (LS algl) ilidans 4418 oye
Gismlall el Lovies ¢ () iy 3y IS Ldhaall alslll (ailiad ddjmey il
Aadlaes dgsllaall ST cha) (3 2gally Bl 0y 3l Bogdiall dillia 4 sl 2ag
A aalldaph L gllimg e alll L galing LS a dleall il byl
) 48) )

Claglaall alay 4855 A8k L3 Al V) ulall asle Jlae 8 558 day)l Sl
: () 2 Al

3Liie ¢ A0l Aanhal) ¢ Cpadlyaall calinlaiy Slubal ¢ Adhaall Glaglaall odai ¢ pie b3l deaa (V)
Y Ga e Yo c ) ¢ Cayladl

Bhsdl A ¢ (AN Andall ¢ dhrall Glaglaall adii ¢ dgane Flua Hils 2eas dgana #lua (Y)
Y0 e YooY ¢ glee ¢ il

¢ oSl Anals ¢ Adhra Glipk e UL Aallae (A ignaSlly cbaa¥l ¢ ile sl AN 2 (V)
YOV a¢ A S5 5y

AT e e dJLuJA..AAc‘).D:; anaj\am(i)



Lodal/

Computer Aided Design ( CAD ) M culall sae by areaill Jlas =)

Computer Graphics ) au)ll Jlas —Y

Database Management Systems ( DBMS ) closlaall ac g 35la) alas =V

48 aay Jladl) 12a Atrtificial Intelligence : (Al') elihaY) oS3 Jlaa —¢
Agaliie daill 5a8 3 ¢ ddhaall QUL dalles Jsia Gy I giilial (Sas 3a0a
Cdallad) ¢l b 5eall cililee gy gkl o 1SAL Lolas

SN AT agdl fiall) Gasd g L) YD aadat s Al lgmaall S OIS
BlSlaall sl e alaieW) XSy ¢ lgelajinls Leiyiady Clasleall dinllas 4485 (g0l
Cisans Tonays Gl Aailjie S N Jeasill 238 ¢ JSLall o3 Ja 3 ( Simulation )
( ANN ) laisly  Artificial Neural Networks delibal) dyasl) cilSoally
o saaall JSLEAN (e apaall Ja e Lgiiad LA e ¢ gl () e Lgijad sl
Al 23l (s Sl Aad 5ol g Ll Gadis (Al el V) 183 Jlas
lela sthaall Al cildaza G caldal) Jiiai] dalic 45,k Leil 3 ¢ cula glaall dalladl
A A ks Ty 385 ¢ el Aaepll 3 Aaid) GILLI e Lelas calide (S
Gkt GV sl D)) cilanlal) 55kt wag ¢ bole Gpused M e il dyuaal)
) A e 38l Tase
cullall sale )y gl clilee Jie JSLEN o ayaall Jad Liadl ANN pasiag
«lual) (- Classification or Taxonomy ) caias ddee Ay Slill o) cilidarall
Jsasll ( Input data Jlasy) clily ) Jla¥) Clie (e S aaed aladl) 4l laily

(e 4 8ysea Jee Uglas o Laliigl alas e Jual) (Buba 3y5ea dla) Wglae (e le a1 s8I #

c Al oK Ll Tadgas eV 13 ¢ gy Jany ) Bl agd PlA

VAL

Gdiad ¢ S ¢ Cigpm ¢ pualaall Salla ¢ ledlanls Leaaliag ke unse — ddhrall ¢ A b

SV AGac Yere o

¢ AV Andall ¢ clipdall - Bl sl — dpuigll Al — dpaaall GG ¢ e (S5 Dle (V)
CATO Gagac Yo ccla caglally Sl plad



Lodal/

ZDAY) b Al cilimll (e desene 5l ((Output data gt ) z1ay) clie e
)

& Gl ey gV s (Ao Adlpadl QUL a5 A el gl
@l Epall el paas Al clsball el b Qi 8 JSLde agag (I
arelae I lednai A glee aay ¢ * Al ol Ly all le Urban  Geography
Leliiai vie Gliall ) paelaall Gl Saaai 8 Aysnam 4ie ani Las ¢ 32 Cilinal
LA e gl Gl e

Capial 3 A4l el Lyl S0l ol ol oeilis 4)liey dupall Coan ol
Lol (laall dlae 8 Ayymal) (V) OV Leninly aalally sadeall bl Cile sans
et gy b Jaalall Jalatly g sl @l ¢ 5585l calil) caaal aladi
Lagee o Ll o sill ol 10 L Shely e gy wmall Lajn 84 csuidll
) Y LaaiaV S $axe i Lewiasl Jadi Alaall oda (5<0 pai ((GBalska A58 e )
Yl oams Mac) a5 e Slcad ¢ Adtiad) Leelail ... dgenally dyladlly de Ll
3 ¢ Aglal cileaally cleliaall sy 3ialls gl CiluwseS oo sits Lo ol 535a 5all
Jalee (amy dlandl g salall jue 3HladllS a4 )50 dpanadd Glard (53 gl
gty . danadial A1) ol sl

CV e pa At jaadl ¢ e (S adke (V)

e bl aadid Llad LSl LA e 5le o @ Cadastral Maps 4l iwalsl) Ji)al) *
e dmasllzanll jabiadll e aads ¢ GLSL el Gline Coual Lol e Sall Jlsall b
cdihaall (m V) eV Ll Gilidg daldll il gladl)

HEEVEY
Pierre Barrere , Geographie le document geographique , Masson et CIE , Paris ,YaVvY
, P. 52.
p eyl sl

Al ¢ (ale ihaa JLLl ) gymally il (V) Aadtl T LiS ¢ i 3 eaa i
./\Ouac\‘~~\ cducseéjﬂb)m;um‘)h‘é}\ﬂ



Lodal/

Glangll Gara Cilial e dgsa Ll Ly i Laaia) Gl Caiss #1558 25 i
o Mg Canmyy Lo Ly Spati jagy Loy Jomsall Lige am Al Lpjlie s adl)
Ve el sl dlee elyal ity o3 Llee lgazany (e Glial @l s
D) DY Y YA Ay Ve e Yo=Y e e gyl DA sl faa Y
Jia 8 Ol dsimall clalliiall Alaind YV Laaia) 1530 any 8 Jacny 23 G21)

syl el Al

p dagall) lasal) Alaal Bally SN adgal)

die q@ lly " Jeagal) Lipne 8 Lapall Ll (e leda dapail) Glagd) Alas aa
O s £7mA ok lads YLat TRZYY e 5yl alalis

ol ilall e ayly Juasall dae (e V) ciladl (8 lagall Alae
Ansiall Wiea e s gl Basy 3 (V) o) Abjlall (B jedi LS s yei e
bl 5 Apnal) Aladl) Leiea (e (pueladl suadl ) Gt s Hlase 5 48,0
bl LSS dad g8y 00 Gl Ly ¢ Appall il Liea (e (@Dl ale ) Gumia
Leen (o leape g Ludly pumpas (il gLy Adas 5gd (g G Apndl) AL
o ol puall jlesal AL Lgigas To lgil Layi g L) Sl 4165 (5550 5 )Ll 35l

K_GM&_\_\S}\ J\Jhﬁhsﬁuﬂﬁjw\—‘)—.bﬂ\ a_“\sbuc(;ﬂ il o SVEN Cj AA(\)
. 04 u.a‘\ﬁ/\\"dm‘;d\aml;‘)ﬂb







Lodal/

s Al Hall draeal

Led ojledals adiian o5 Badeall ddhaadl LA Lo S5 (ayd il ey
A laiall 585l sy A0 alast wlyg Al o cia gl Lag A lide (i ot (3Shykay
b lilall Gl Gt 8 Lealadiind (S 3 Eipaal) i) iany lgiay ¢ ((Alsall)
CilS el el ARy e lidaal) oS ol dalall LS L. 3liae alas
ol s Ak all iyl ehal 2 (pag ¢ Qo) Gl s Sl due il Lyl
Laala¥) Calaa¥) as) o) 3 ¢ Gl Alee 8 JumdY) ) e Capanll culyl) el
adat 8 daxdiid) 35hkally cilamalyl) llSal e CadSH sa Lihaal) ilaglaall alad
»Agihaall Gl gladll
s Al Hall Can

Capial o Aglle 48 3 Aiyla e (oSl Aglae 8 Al Cian 5,S8 Cela
el il 8 el olSA) cllii aal plasinly saieall Lihaal) UL Cle s
e Appamall G V1 lerinly Lalal) cilinll e Ll o) Lpmal) S0 408 s
g LDl Alad) cufia il () ) oy ddyla 8 LS ¢ Al lagall dlas ilaayg
o @il el Lppone 8558 5ially Alswsal) ol Ly JSa daliine yue cilasg
£ L 5yl Il 2t 3 paiall Lallaa (mmy Gan 23 il 58550l 140Y alad Joasall Ay
L V) eV lenin) ot o Ayyda Juad Jaagill Carg ¢ Aglanall Al
aasall Capaill iyl Ay aal) due Ll dpnanl) Sl £ 153 (e e g alasiuly
The Unsupervised Learning 4ssll e il The Supervised Learning
Ailean )l )y Ay geall caliyliall iy aladinly dilee s ks 43l o) DA (e
- ) wanill il
Al al) Al

Clang (e bany JS) Jlaaia) 3 4dlad SISV (V) Y Lanid Ciliual aaa b
5ot 13 ¢ clangl) Glb e apell Y Leaial) 8 aaed dpasl st ¢ deadiid) 414l
D o3 Leladi) V) Ayiaall culSel g 153l agaat o5 ¢ LalSa Lot Toa 2l
Lysa ClSual) (uyat il 4jlad Aahide lilee elya) A (o ayall @b 3 ias
+ Qa5 Liliaals

ey Ay £ olsd e ey Carl) il Cilaliaall Cidag Bl 8 e Ayl Cuand 5 3



Lodal/

s ) Hall <l e
e B COIKEL el Adlpad) (V) CV el Canaill ddac olial 2ic
2—all 2 ygilly S8V & )il peam A SN Gl agll w8y S dla el agag )
- Adhde CVLeatnlys W ( Gulsh A e )
c e Lad ¥ Y laatin) dneal dayy DA Y

oY laainy) el g ade ey (o) a8l AUae A aad A8k dgag a2 —F

= Al jall Cilpa 4
333y e b Al Glasall Alae b (V) Vet Calial G 3al) 35as
cayiaalll 3Ahka e anaall a5 ¢ Ada)lAll Cilaag ama] AV Leat ) Gl 8 22l
lghay Adlite il ) (558 LTy Y LaaiaaV) by dalal) chlilll Caiat 8 daddiiudl)
pliie il ) g A Aaylalls ¢ saeliie (gyaly Aplite il ) ga53 ) (il
Lnaal) SN DA e Gaiad Al bl e L) Gadaiy g ¢ sale Juad)) 0
> 058 ALl Error Uad Gy o )l ol @ias ) oyl 4dy)dad ¢ dyelilaial)

. Qi)
DAl Al gia

V) N lewiasd Caa 8 Caadl Giaa (e sLa gl i) 1) Jeagill (i il
geiall dlall Candl clghad o Ll aadaill ahaall olady) aladind & ¢ saied) Lhaal)
Aiasie Bygamnyy il allaty gty o5 ¢ Lilage Giliadly ULl pen DA (g0 Y
L@l yaayg Aol GIS ddhaall Glaslaall aday Glanaly (an aladinly deuliag
Lensd) ys dgnsall Lo lil o) Lppmall A 3 Al el ) o1SHL Lalal
Lpaall ISAN (ya% galys saal ) (e Slmd ¢ Jlaall @l 85504 dakilS
. Al



Lodal/

- Aalal) el lall
Glalasind o a¥ el alal)l clilyll Cavaty daigal) caluliall e 408 llia
Gl adara o) 3¢ Al ilSH Laihall e Ugie sainal) Laya Y ddhaall (V)
adaiilall lil) e chadie) dye laial) dpuasll IS alasiul Caal) b Aalall
s Ayl jsaally ALl LIS ¢ any e Sl il PIA e Lsas Uil
I Auhall 8 LS ¢ Bpdall Ll Caia 8 duelihua) dguasl) IS aladiu) &
Gl Gle gaae sl & (1994 « Gahegan and west oy (Sl ) e o8
fpe s Lpeanl) CISLED S5 alaaiuly de 3 G ) Y Laain sakeall dudleal)
Ailadl) ULl anad i@l (e JS bl dlee 45560 el DA 5 3 LAl syady
(")

1 o ol i W ) B! Sl

oYl Y lein) Gl caa (YooY o Tso and  Mather j3las su)
Dyl e Ao sanal Lo Uil oV Ay iaall IS AN ey Lgias de site i aladiuly
. (Y) \)3 AR

Al Hal) Al

calalizn Wy A aMally dasiall e D cad Jsmd dayyl Auyall Cuia o
Ol dlae 8 Lppimall () ¥) eV laaiad ot 8 oY) Jasdll iy ¢ ciliaglly
aolaey Gl osghe o85S e Uae s (el Ll sy Aysall Aiylally eyl
ladlaely Adhaall W) eV lanind 1A aggiay ¢ dppanll (V) Y lanid asgias
CS [FUN [FCH YA POV [P - JCH SR O ¥R RN S P S
S A rad) o gV Y i) G Galii) (e Byaitg odai elac) G ¢ dyaall
Capial a8 Adlpall (W) cY el Caiail (( Anderson ) ¢s—al alas e
- Al lasall Alaa 8 Al )Y e Laatiad

(1) Mark Gahegan and Geoff West , The classification of complex Geographic

Datasets : An operation comparison of Artificial Neural Network and Decision
Tree Classifiers, school of computing, curtin, university of Technology |,
Australia, ( http://WWW. Geocomputation.org / 1998 ).

(2) Brandt Tso And Paul M. Mather, Classification Methods For Remotely, Sensed
Data , Taylor and Francis , London and New York , 2001.



Lodal/

Capiaa o dpe Uil oY) Ay eaal) Syl alaat o) el SUH il Jylsi
iyl s Ao lila V) iaal) SN o sghe iagi ADIS (e ads ¢ Adhaall clilyl
Glilall Caial 8 Al GlGAEN Jae muiagi o ¢ angall e cupailly asgall il
PlA e il el Cata b Loxdiusal) Lypaall S0l Wl (e Db ¢ ddlal
Neural (alall aaabiy aca el cuilall 8 axaiidll Matlab, ver. 6.5 gl
GlSE £ 153 il daaiaall 038153 cagyxilly Network Tool box ( N.N.Tools )
syl 38 e 38 el dyuanl)

dae Uil Ayaal) KAl el alaaiuly Y1 Gl Gl Joadl) s
&5 N.N.T0OIS zaliy alaainly Laall ¢lud) Uad a)¥) @Y laatin) Glily Canes
il Aaadld Arcview  GIS, ver. 3.3 galiy pladiul gl Jia ddee ¢ )ya)
2;.. =l Gl Rl 2\5 3 ?‘ N sl ela N IPPN P § o alall
. 5ylall

DA e 5)lia) Lypemal) KA s eilind 45yl gl Jaadl) e 138
ol e 3yaially syaiall e el o sl gy 8 Alalad) Uadl) s
e el



oY Jeadll

Al A ally Fapail) el aa B A piaal) Gay) e letal Cidal
ubat¥) Lgih)ld s g

s el V=)

RSO - W PO B PPN [PCRGY {J\ DP S JF PR NS PO
L Lextial 1530 (g el Al g (ancay Ll ol = 1)78) (5 pucall (e (LS Ayl
Ll Capeail) Lalail 4aDle 418 (ye Db ¢ (gyamall nall wdly o Conliyy Aakiad
Le3sl — daball Aakaie — Aaliaal) 5350m0 Aikial () Y laaia Caad 8 45l
e lae¥) & a5 ¢ Yead SV Apallall ap¥) (claladivd ) Y laaind dolatind 52ee
2y Aaall Alail) mW) Y Lamialy dald cilily (o ilasal) sl dlee 4585 L
ol Leany s adly ae 2B Ly DULA (e paalae ) Lgliian

ole Sie Lgibial alaed Toaa Laip 2dal) Gaall alaeS Jocsal) dipne Cingl
crat¥) Lgasilay Al el )i 3 Jassall ol Ay ppne Jof Cre Llla adinally 149
Lapail) ilapill e CaliAs Al slaly T D ladd san lapd el gAlly ¢
o Aalall dabeall J86 s I Lagig ¢ aal) a8yl dlee ofyal Jb 16la sadiad)
calalisall Lady 4iile e Calig Lalise S 335 Ao JS Ciavealy daill cDladl)
ayll 8 Jall sa LS ¢ 5yglaal) cDlaall cilalis (ro 4l Ciaan ) ) 4 daluiiall
F S PO RN J) I S N | S [ - PN X S | PRy NN - S POV O BN |
Dl (o labise po LeleSl Aapail) lagal) s Gyaall leadp Jad 3 ((YIA ) )
Gy ¢ b L) ¢ il Gl e AN iy st eDlaS Ll chem il )5l
i gl (e e ay il e ¢ i ae ¢ Apglall ¢ gl Sl oy <))

S (s 05152 o) o) Les Uy ) goualyall (s ¢ o Liba) goany ¢ Adae Lagjie : cDladl) ®
e Aty Lgily Ll Giyiy ¢ (Neighborhood ) dpmid) dids i) 51 lpendl 585 mllasas
- L gl Ao Lainly Apaleaily 488 gand Lailiads Ciali Qulil) (e de sana ausi ()]



oY Jemsl]

(Y)é)&)&\éwc*@dm\ije;j
Llaag aae &l YA 00 (o)l L dapail) Glagal) Ao Aalise cuily 28,
Y lerind e asg (VTAT) Taaay Lol (g lial) Jianiill Ay ppae CBlans 3 Alaasal

s e lalael *
Alaall Auhall 558 Dlay 8 (o)liall Jrdll Ay dagall ol 4ypae (A5l Wipall -)
BRI

YY)y C—’.Jt‘"






Jo¥ el
D Gl o geha V-1-)

Jsia & cplalal) alaial Hlie comial i) 4iliis 4asmlio 4l ple Cayiail) aay
) Ul Jdudatl) bl e oglad L) sas ¢ ) Ldhanll (i Lgiag 2 mall (e Ailide
il siase (pe ssiane Cfinll) (mny p2ayy Ll Gl Lo D) Sl gy iy Als e
el ¢ L) wmy ey LSl ol 8 sa5 ¢ aslell diuds laie 8 alall Can
) Gl e iy B e L fiall) Gl Sy Leaans e

Ll sy o als Bl als allas €5 dlae 4ty Lol Catoaill Ciyngs
grens L 55 () (a9 Jalslal e Cadlaayly Al deals bl e giia,
e Bl Jiad @iy cilida (e Al Leaailiad ALl cillaadldl)
ClBdlall b 5 olaY) pailad 8 clglingd] pea sed ¢ () diline il L)) dglind)
) Gl g saat Ly Juin 3 shaally ¢ ) dign i pana L

adai 84 ulWY) il gl aa) o a (Reclassification ) cus il salel )
Loy Guh e dloa) clasbes i 4ia calbilal) Caneat o) 3. () Lahaall cilasladl)
B 5 dage Aaphall ohag Cariaill Aidee 8 003005 o (ga) (ailiad ddiiae dlaya
Y saa Lila ity

G ¢ Adhaal) cluball 8 Al Capaill el A alasia) ¢ aghadl aase (35,0 e (V)
Ve e VAAT ¢ ol Raala ¢ 4SS
L YT = YUE La e e Gl Jdas ¢ A mshea (V)

(3)R. Abler, and G. S. Adames , Special organization , the Geographers view of the
world, prentice- Hall , International Additions, London , 1977 , P, 151.

(4)R. J . Johnston , Multivariate statistical analysis in Geography , Longman , New
York, 1978, p. 202.

(5)T . W. Anderson , An Introduction to Multivariate Statistical Analysis , John
Willy , New York, 1974 , P. 35.

(6)Margaret M. Herdman ,Classification an Introductory Manual Herdman , Second
edition , A Mexican library association , Chicago , 1947 , p.3.

(7)Lan Heywood and others , An Introduction to Geographical Information systems ,
Second impression , Longman, Singapore , 1999, P . 107 .

(8) Kang-Tsung Chang, Introduction To Geographic Information systems, interna-
tional edition , McGraw — Hill, North America , 2002 , P.1609.
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(1) Mark Gahegan , Specifying the Transformations within and between geographic
data models , Transactions in GIS,Vol. 1, No. 2, 1996 , PP. 137 — 152 .
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Jacek M. Zurada, Introduction to Artificial systems, Jaico publishing House, Mumbai,
1996.

(2)Mark Gahegan and Geoff west , op. cit., P.3.
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(1) D. Davis , science in Geography : Data Description and presentation , Oxford
university press, 1974 , P . 55.

(2) J. Chapman McGrew, Jr. and Charles B. Monroe. An Introduction to statistical
problem solving in Geography, WCB. McGraw-Hill, U.S.A. 1993. P.22.
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Peter H.A. Sneath and Robert R. Sokal, Numerical Taxonomy, W.H. Freeman and
company, San Francisco, U.S.A, 1973, p.4.

(3) P.A. Burrough , Principles of Geographical Information Systems for Land
Resources Assessment , Clarendon Press , Oxford , 1989 , P.145.

(4)J. Glasson, An Introduction To regional planning , Second edition , Hutchinson ,
London , 1978 , P.63.

(5) Jean-Claude Chevailler, Classification en analyse economlque spatiale, Editions
Cujas, Paris. 1974, pp. 30-32.
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Keith C. Clarke, Getting started with Geographic information systems, Second

edition, prentice-hall, New Jersey, 1999, p.324.

(2)Lan Heywood and others, Op. Cit., PP. 47-50, P.66.
PV As e Ul gl 8 jigie Lo kil Jualdll e il (V)
R2V Automated Raster to Vector Conversion Software, R2V Frequently Asked
Questions (http://www.ablesw .com / R2V / R2V Faqg.html/2004) .
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with remote sensor data , U.S. Geological Survey Professional paper,1978,PP.
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(1)Lan Heywood and others, op. cit, P.136.
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(3) Lan Heywood and others, op. cit., P.137.
(4)Chirstopher B. Jones, Geographical Information systems and computer

cartography, Longman, Singapore (COS ), 1999, P.119.

(5) Lan Heywood and others, op. cit, P.137.
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(6)P.P. Kanjilal , Adaptive prediction and Predictive control, short Run Press Ltd. ,

Exeter , England , 1995, P. 274 .
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(1)C.C. Aldasoro , Image segmentation with Kohonen Neural Network self
organizing maps, Institute Technology Autonomy , maxico , 1999 , P. 28
(2)P.P . Kanjilal , op. cit., P275.
Aares 455 Ll Ciiagig Al A ) Sigmoid Function 4 slessadl Al Layl cayatiy (**)
3l Ay Ly ey ¢ A0l Jee Lggle adiny ) il 4 palsd 2 6 a0dn
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P AU Dapall 3 LS ¢ aalglly auall
Out = P(NET)
= |,if NET >1
= O Otherwise
= 1/( 1+ ™)
VA
Philip d. wasserman, Neural computing theory and practice , (VNR) van nostrand
reinhold , New York , 1989, pp. 14-15
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(1) Valluru B. Rao and Hayagrive V. Rao, C++ Neural Networks and Fuzzy Logic,

First edition, Henry Holt and company, New york, 1993. pp.8-9.
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Philip D. wasserman , op. Cit, pp 22- 24 .
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Jacek m. zurada , op. Cit., pp 56-58
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(1) Limin fu, Neural Networks in Computer intelligence, McGraw-Hill, U.S.A, 1994.
pp.18-21.
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Shahba’ Ibraheem Khaleel, Improvement of the backpropagation Neural Network
algorithm its applications, M.SC. Thesis department of computer science in college
of computer sciences and mathematics university of Mosul, 2000, pp. 10 -21
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(1)P.A. Burrough, op. cit., PP.143-144.

(2)Philip D.wasserman, op. Cit, PP. 8-9.

(3)P.A. Burrough, op. cit, P.145.

Ciad Faals Aaa ¢ Agysa B Lealazin) (3Uls adls ((GIS ) Zdhaall Cilaglaall alai ¢ deas Cings (£)
CAY e Yeoe o Sl aall )T dladl ¢ (B daela

(5)S. W. Laffan, Visualising Neural Network training in Geographic space, Australia

National university, canberra, Australia, ( http://www.geocomputation.org/1998 ),
P.1.
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(1)Mark Gahegan, the Application of Neural and visual techniques to the Analysis of

spatial Data, curtin university of technology, perth, western Australia,
( http://www.geog.psu.edu/geovista/2003), PP. 1-2



http://www.geo.pus.edu/geovista/2003

S dadl

Matlab gl V-£-Y

) A anal) bleal)l Jlaa g_é. 5 gl L)l.c cJa) )l Axl P Jay) ‘éé Matlab

DS e s ¢ alatin) Al Ay 8 Ayl Jpal) yyseailly olusall (e S e

zeli) lalaiin) e ¢ Adansse dpalyy OVl e Jslally JSLE) (e el
= b Lo 43l elly (alal)

bl claml ) -
s Clapladl gk Y

el dalle -7

A 2Ll ot ¢ slSladl ¢ dadall

e S leaagiy lpaye s bilbdl ddas - -0
il duddad) Aulal) cillbadl el -1

AN aaiead) dgaly ol (alal) Gulall ki -V

ALl (ye 5l Apulu¥) A5y seaie 5% Uajie Lellas Matlab geliy 2

DUa e clgaially lbghadly Glaii gya) Jilal dylun Slleny oLl 4ls G ¢ i

il 8 aaais TOOIbOXES lsal) A saia galyy d8lialy dalall aslyds ok

o WS Bl JSLa) (e waadl Ja 8 et Matlab 1 3y i ) ool ¢ ddlia)
Olaye s v ) Ghiall ¢ syasd) dalii) ¢ dunall dalled) ¢ duasl) I :

(1)Matlab the Language of technical computing, computation-visualization-

programming , External Interfaces version 6, The Mathworks, Copyright, July
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Abstract

The study aimed at attempting to uncover a highly accurate method
of classifying the complicated geographical data through the use of one of
Artificial Intelligence (Al) technologies in Expert Systems. It is the
technology of the Artificial Neural Networks (ANN) added to the
applications of the systems of Geographical Information science (GIS) ,
especially what servs the process of classifying data provided by the
different sources, e.g. the proces of the field survey of the uses of the
various geographical land.

The artificial neural network belonged to the data of the uses of
urban land within the area frame of Al-Meedan OIld neighborhood it is
seen in map, | which represents the quarter as polygons according to the
units registered in the directorate of Estate registration in Mosul in 1953,
The changing milestones of those units were modernized during the field
study so as to access the best method of classifiying their different uses
through the employment of two artificial neural networks, These two
networks were Supervisedly and Unsupervisedly trained through a
practical empirical comparison, through the pictorial comparison; some
statistic techniques, and the results of the Visual Collection.

The study included four chapters besides the introduction, the
conclusion, the results and recommendations , the first chapter was
devoted to classify the uses of the urban land in Al-Meedan Old
neighborhood manually and draw its basic map , The second chapter
tackled the techniques of the use of artificial neural networks in the
classification of the geographical data ,The third chapter handled the
mechanic classification through the use of the techniques of the artificial
neural networks, Finally, the fourth chapter included the comparison of
the results of the manual classification and the mechanic one .



The following results were concluded:

1- The sum of the units of each class resultant from the training of data
through a kind of selected neural networks differed from the sum of
their number within the manual classification as follows:

1.1  The sum of the units of each class resultant from their relatively
basic sum during the use of the Feed — Forward propagation Network
and the use of its improving network through the method of
Conjugate Gradient (CG) in which the rate of error (the difference)
was 2.9% through the use of the improving network besides the
shortage of time duration of the activity of training in (3-4) minutes
and 100 steps with regard to the time taken and the steps needful for
training the Non — Improving Network.

1.2 The sum of the units of each class differed a great deal from its
basic sum during the use of Unsupervised Competitive Network,
especially for the sum of certain classes, The rate of error (difference)
was 7.9% besides the time — span of training as compared with the
results of the former network, the differences resultant from the
distribution of the units of use between the resulted classes and the
complete change of the classification of their classes that resulted
from their manual classification .

2- The Areal Correspondence Factor of each class resultant from a selected
Neural Network — based classification different from the manual
classification of data, The results of the application of the improved Feed
— Forward propagation Network were nearer to the reality of the number
of the units themselves in the manual classification (due to the accession
of most of the results of the areal correspondence Factor application to 1)
as compared with the results of the application of unimproved Feed —
Forward Network work and the Competitive one, The results of those
Networks was farer from reality of the manual classification (for most of
the results of the application of the factor was farer from 1) .
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