WAL e ) oyleu A Jlo il pgmels’ (qwidine 9 32 (oodien 3

o yobal 33,5 29390 gl pld jl JEe by S

25 dlplasl g 03l g (o550

2 4 lpee (e palad (3529390 sl oyl sl b,
Sbe) 3 ) el (oo slahs) 9 IS S by) odes 095
Sybe bl Sy ppal (g a0n b Shy  edlil b S
iy dualio b g 29300 gl sl gl of sy don sl
Dess o Mgl (29990 ygual ool Conddy dilinl b i cla Sy
5 [V] sl oS aeS V] hads le 2 hsiliad g,
oges bl logty) cupbyme (V] plSstun o) ol
0l poad clacwund j| pan &S pl 4 ag b s
2ya Olad Gacwnd plo )3 d9x9e (e (g I oy dipejpm
oddcaml (dio polal 3,5 09393 (slp eges (bailis]
e bl oy ) ogas sl cul sl 5 G canbio
D oo 03]

S Shy 4 2y b Sy o e ekl gy, 5
oty cnl il (pdm 3 25 (o dsejm b e Gz p pialadi b
odla! L;vl.:d.:k.wi dl)-i & lnon LSL“J"“S‘..‘-.& d);‘.wfl& C?ja"‘” )] Laas
Al ol oye slaShg 5l 51 Ses a5 [V] b [¥] 2950
0,00 Lbalin] CuiS sl VU V] laad Jksle o VW] B
oo bl gl 0 Geile xSl oty 1] iy e
Sh Pp S Sy 5o 5 0 s edlitel b pglas
O Wil 5 39550 03> g0l dindil S 4y 5 oid 5t
Suby bl V8] WS e inall diejipm e Slyisw: 1)
S e & W] [VF] aade Gl oo Shaslin]
2 g Mt cuslio ool ol glol dan 5800090
owizmed S 2l ol el (lpersall e by, 5 S
At 005 (a5 ey ) el iz gl syl sla sty 51
o ) > )05 ) epls Gilisea bl b 65l cubls &S
il oMt g Bgpme S obasliol (clo by, | Wiged siz
oS (o (0

Gl (e pglal 03,5 29393 T (V) Galae eysSN V] )
9y 0y S gl by (xe gty il o &S sl 00
boeopy Sy 3 @dly oSyl T bl 9o s g
I ly Sy 2lidy) zobw obyly 5 xSle dnwlre
b0 Oy 0,y

T =m+Kks (")

515 ol JuSy aligy il 5 bawsie ciyiar S 5 M ol 5o o8
e yolal (gly o8 sl ol Hlade S K e o i 1y 6y
ooty (e (g (035 )0 ool (pl Dgd e 4B S Hla3 > - )Y
R )N 392y (e & sl 2y > Jy WS (o0 gl Sl ]) (e g
iy S JuSy Sl ol &5 (5ygbdr WS g0 gl |y Alej
g 4,5 55 > e olyisa

Qe 9 e (P9 elidy)y ok (8,5 k3 2 L (V) 8] 5
Cuol 04 Mol (V) & ygu0dy

2945 (355229393 SIp b I S gy Sy BB (] 53 oS>
3)15 515 32 by Jielyl wdldlS a1 (g, (il 39w e Wl i (i
FBIPSE g 05 S o] b e polal (3529993 I
aw J.o\m: b..\.é}djb' 039) L J\g‘duuwi Cowl comwlio OO 9 Ao § gl dmg)
» )’)b d\hm A0 j w9y U‘-!"; )’l Jone 4J9| Abfo » Cow! Ab}n
03k w30 g o0 gl Bl sas o] Bl iyl Ry b Bep I Sy
g Cowl bul (Sl Bgys 5L bCwwd glsciwl gl sabizal oL
e 31 03l b 2> alogeryd dgwi cod ol 1y oyl ,b (wi,b (g, WS
Dy 83) (eSS e jbds (e Py by, wadEl Bl (e
b dwslio )0 oplo gadusy Slhasil (o polai ;0 o cnl 4 d2gi b (mioeed
I SNk b dejm (obly; ol G2l diejm SauSy
P Sl g Ao 50 333945 0 03] (eSS Jome y5bdy ol pguai (Ll
duitln (yio 4 dinojiamd (ludgy s 3l o3l b ailiw] vo Sy
Jolte o9y Jea b (S5 9 sra pgba LLalwl gyl S9de
Wiy (Wigy &5 WD 0 Wi b3yl il g Cowl Bl Ao (U il
SRy 4 Cond Wlod 433y (193 b &8 (o gLl (13,5 (29395 I
WS oo gl Pl (198 a1y o (b b (e (B 93,15 (55 gl

Sl ol Jse easdcaw] o pabad (dore Jbailinw] f0jly s
(R 3 Jne (b (oS

doddo —)

ploml (gie Sl Jelod e )3 ok Clides p3l glalo )
o3 sl I e Sl Jilo s S (S bty ol 0
Ot B3l g pgal ganashd (35 09390 gl BB Lol
oS |y gan olhe Ll ygal (19)5 09990 CadS 5d 0 S5
Sl Jebos )3 e Jolpe 31 (S (i ol cnlplis s n 5 b
deoj o) Oladsd &S pl dgrg b Db Cguoe e
299 )5 (29997 joip Lol 0ad ploxl e polad (13,5 21993
gl liseo (g )3 (pe g Alejpw Udg) &S Jalpd > e
a9 Cdyitin b S0 oo 510yl ey s sl Ciglate
4 Ngdie ad Bmyed (pl buwg & e polal sl ¢ Jluond
i e 5 b gl ol ol ol il Ll e o
On piie g o8 (ol (e (g g Alejmy lidy) (g CSIS
Jolite slo by, jl (ol 5 Miwd (yojsd g g Alsejmy 9 (e

At cslio il (9,5 29993 (sl

WAA olo (60 ) Zu)b ;0 9 <dlyd YWAA olo (13)e,8 VY Fu,l )0 dlide ()l
ol g2 Gl e Sl S50 Sy edlatd b gy cnl b S5k
Cawl 0 plool /B« [FEAY o)laids o3)l,8

w..\f ‘ul).ee egde Syl oKy (B (wige L)“'>U cb)‘)’d9 wa;)n
(email: valizadeh@modares.ac.ir) Y¥11a- ¥y

S e epde Gy oKD (B owlige (iSy S Al
(email: kabir@modares.ac.ir) \¥\1a-) ¥y


mailto:valizadeh:@modares.ac.ir)
mailto:kabir:@modares.ac.ir)

¥\

0l 0deld i 5 oalawl b U D o My jlxe d‘)Dul 9
bdiseiim Sl lp gy ol ede 03 pasdl (e sbaad
O Ol bl dw 4 ppizren g Cuns cuslie @y Ol b
Ol SHIV] 0 diten dtly pgal sl Shy 4 &5 2) 5l oad
A Aoy (Bl Joyd e jebar e (g oS
sraes ol albie G a e s JuSo 8L g 0 ool
g Alo pgai (aludgy plie b9y cpl ) Cusl 0dd fou (Jore
@593 Sl bk OB Jae g 0nd 488 a5 )3 e sl
e (> (oo psba gy nl sl 0 o3l (gie pgeal ()5
D bl S cpais Jg 15 o plote Wl claaluen I,
po> JSuo el il ()b B (sl (Silme (398 o el e
sl pgad i (2ly sl ()b Sl die Sl 398 cleSy
el b (S g ol Slawlne @ (pionen

o polad (355 (2999 Slp By b9y W) e Lol Sua
o)l.g)) u_c)'ﬂo‘ «S u,:l Y L wl.gj dl.bwi c)'tol 9 o,\iawi
w2 3 o2l bl o S g e (2l g dseiim lids
5t laciend (onls I Jitwe hg) Sl eoliel b il (ealetiy
03 (pe3S (e (Blg5 (alidy) 9 29 gl il By il SH e
G dnjm o ey dlas a5 ol (i85 Ha 13 L g g 900
leduSs 2ldy) x5 Slbe bl e oSy I i
o 298 50 035 (a5 (e yobody ey (2lidy) ol pgead
doloo diojimy 5 o (PP by ke Oygon sl
S onl @ dag b ogdoe odlill pgal (3,5 29990 Sl g oA
dolb L gl ol 5 Jits 5 (oo jobots (soloiy i y65)
Sl St |y diaji g e oy ghaw G At
gy &5 pglal g pite 5 o5 (Rl L (e pglal 52529993
et 2 o290 sl aslio sl puie Ll 3 oiim 9 %
e pgbal I G elgl ln g 3l sl lawgt el
el sl 0433 auw]

S Jatae (g5 ¥ isu 50wl odd LSS isu £l dlde
WV i 9o Bl e (gl alacend gl Gl p b
N5 ¥ a3 by e dieimg e (295 (2ldg) (eSS
P dsdise gyl e pgai RS 29995 5 re il gl sl
SrSems & F Gigend bl oolidy pipsNl O i
Dy o 03 Lolaisl

I Y
9 Aeiim 9 O O 5l JEes o) aaB alspe oyl
oS gl el |y (e (g 5l lciend (e jobay dogl iy,
@byiehl Gl (e pgal (3529390 Sl (e sahy, ]
308l Sly g Mt dnly dlejm 9 e (pl 4 &S A
olssar ol 3l Glgiiee bl oyl by el b (g it cunlie
o 2y 5k lacend gl Gy ols Sl Jies o)
s 4l esdeMal ol b by ol lp 28 eslin]
1y o )3 sasabul Sl e 5 i b bl G2k o5
o (0 T b

1. Water Flow Model

e bl (955 29393 (sl (pl Sl e gy G 1S g 030504

T =m(-k(-2) Y

caw YOF L yglas clp R o 9«0 b ply k jlade o o oS
e prgls gl 5 ol b el 0 4B S L5 45 VYA (g S
o ot 2l 4 gy ol g e csay o @B o il
o il oS ol b e (2l g 2 b e dejim
il (s D) s polat sl ) nl o ol Gl N9y
oo ygby yoal gla Sy 4 dag LR g K clayielly bl il
Soppody bl (gl by, sl ey By mbats slp AT
b opls Bime oS (Shy o ol il il 0l Jos
Tl b e 980 sl §S29S polal & (Lol pgai
Sy Slocaz 1 S ol b g 40l el Sk e
ool 51 5 298 0 02 MBI G] 4 diraf ey § SipaS =S «SipeS
2 b ool olandl ol 4 lie slajially 4ol oz
o sy gbalS ol g plidy) bawgie sy Shy 5l @2 pe !
Saiee welais 1 yzolyly () il g ol 005 3liol il
T X, y) =wM(x,y) +kGy (x,y)
if background ,
if faint ,
if heavy , W=.v,k=—:A

W=',k='

W =-+0,k ==\ Y

where ! ro)
if heavywithfaint, w =.v,k =—)

2525 35 2999 sl lxe 9 SIS bl oS5 51 (5]
5 ooy om Aol ST Ghey 3 el ond esliul e
o ol ) Wbl Sl e ooy o B JuSly 05
2 ly JuSy sl Wbl 2o iy Ll lawgto sl it osd
IS sl g0 ol gt > dsdipe 4B Jai 0 0wy o] Sy
S (bl ey ol Dsdiee ol JuSy o 25 2990 sl
9 308 L sl 3b 0oy S S )3 i (lidy) Sl
OEeed D9 o 48)S IS ) (e (lgiedr disejim I (pbbiens
oS odd s iy Sl &bl a5l o 5 e o nls S
g odd 4B)S Yl > dbejm Olgiea 2bj Jlnl 4 e sl
Dgds o LBl

dojim by «2bign 5 bl I edlial L Ll [¥] )
aajim 0 Ol gy BT Sy 1o (s g 3500 035 (055
1o Syl OS] oyl ) 395 e Al ol yg g isedS
5 29 g0 485 45 )3 e plgieds JuSiy o A8l it 885 4l
(W) (el 2 D5d e 03] sy Aieim Oy Spgo ol
oS ojim 5 e (b 4 b (sl Al (055 5 bt
Oner g O 3l e Pl8 g dpdeed Pl g 4 Cul
33 55 008 a1 el dw 4y gl 5> (HBg il (e
sl s & dnly o yio)ly cpl cuslie rlais &S

D 5 Ltl slaad 5 4 sl o5 oslizal 0elB ol ) 4] 5>
ol s g Vg o 0313 Lymeds Ll (gloay) i) sVl v
St (Pl gl gl Glp Ssde p ad ool o
Bl JuSy o pbcds ghalun 535 1 oL (S a8
by slne Sldl g bawgie pgal S8 (2ly sl g 29500
OSle gl 9 pdlie (ul (2li19d b 9d e drwlre (S8 g



WAL jleg ) oyless A Jlo il pgmels’ (qwidine 9 2 (oodies 5
An example
Faint region
Smudged region
(<)

Ao |

exampia

A/n

. . \
w535 Spos  Daintregion:
o, o
Smudged region
(<)
AN exampie

s Gls e
—
SMUdR1 region

Faint region

Aoy 3l

(2)
An example

«“sss Smudged region
()

ik Al je B 5l an (29393 pgua (O) (Egtan ohdcunil poas (W) Y S
()b Al o YO 5l (09393 pgad (3) 5 )L Al e V) dx (29393 93 (2)

(e (>l Bls
ool

2SS i (ldyy @ Sl Sl ) sl ionen
SyS slciomd Bls bl (gl (ol bud sbul ati s (g,
sl 045 K508 By ] albchiansd iy S syl gy
ks & ohb Bk Sgp 00 & dadie odalie ¥ S8 Jle 5

S Sy o @ pgbal lp Mgy oLl ok BBy slp )b
0o 5SS Canlio 2 @l @oglite pguad Cilisee Sl p> o
O > & ST g Gl Gglite pgal iz (g lp 0L
Sl obcweuwd b g 20d die Slg Blo el cwl Sen dguli
i @ =V S5 3 Jlte lp gd By e Olgisds diejm
cwle "Faint Region” o)l gl ly (i)l miy oSl )1,sS
i 3=V S 50 g Cannns (BB dioj g JolS Bl (glyy (Jg
Sl KuSi Mol g diojgu JolS Bl (gl () oy oS S5
Ole glnl Gy Js cwl cwlie "An example” o le
g b g o Bl cel g caws cwle "Faint Region”
e skl (5 9390 sly odlerdy hgy 3Mes &5 ol &
P2 pbcend bis g aiejm Bl CebS 4 ook (Sl
I pbcund a5 398 pMol gooa ol )k gy Rb)ls S
Sen 155 5 15 ko JaS oty |, dizniim 3 2l |y oo
ol & oS o 28 ALl Al diej ey g Ot O (I S

¥y
Al
N [ il
f ™~ [
A ] Y
e A iE
I I !’
B o= A
1
FTT 11 Copmy
LT ™9 LT i

e a8 (Bl el s A0l N JSS

ol ook oRey V-Y

e pgai Sl JuSo s aldgy V] ghb BBk Uty
OBl g 9o 4B)S a3 (e aw I dall Sy )] lpiea
@ bl sleoslad Sediaplel (e paw LS ass g9, 2 ol
Wgdio e (2 ol ) 9 S o 8 oS gl b (Sl Cenn
N8 5 e dieS” aball (i3l (gl )l oplad <S> (SgSa ) S
Amd e i 1) ol 3 8,5

olatwl N b Jle Sl o)k ojla S (Sse ol sl
blis glisgl il 298 ) alaii > ol ojlad & 438 (58 oS o0
ST 29d 0 pmyy Y dbis CoiS e o WXW olal 4 (gloyory b
S g 295 e 3Ll aa lon 4 oyl (A5l lee dipaS ) elai
2950 031> JUI (oxe aieS alal &) gxir 02603 S 50 «y90 n)
Dol e > oy B )0 bia e alkS g (Y dai)
298 (Syre (oo dieS (lgicds 0xiy S ye & By b Nl (]
aoS o HL Yl am sadall)l Jlie ;5 a8 o iy dol] (¥ dlais)
ol 4 ol ojlad 5 oad (Byme oo alieS lsiear ooty 3550 ¢ Slove
5 i Sy 4 b oy 15al5] | 39 e LSl w5l i
2 bl Gl b S e lag a8l sy S ojll & ol )] e
ol £l Gl ol g osd ger g (g 0 Ol (2l em )
oAy i | &S pasudie Sl 4 5l A0S el e (2le
D9 g0 CBgle e 9 )T eCaul

o 165 bawgio g gl Sl OF ladlle ()b o)k iBg5 51
2 e gl g 350 03 olaidl G b JS 4 dly o
o 4] s i) 53,565 b bl ot Sl G ) o
95 2 odbgex ol Jle bl (o)l 5l ey o e W) ) abais
oddges ol Hlade 13,8 29390 L] o Candts (puoj prdaw I aais y»
Gl Jolye Sl g8 e Jol (09393 gl (e haw 59 2
o5 (Sl oy Sliwlie ol o280l el o ok o
Lol o5 4l "j

Ahb ooyl oogy CWEe Y-

sl oS bl Gk a5 sl ST gyl o

ol (SSs By > g N e Bl By Sy glaciond
ws)S Hlai )y plyisd dejey I (plaCend (e 9 390
wan Cwl (See b oL b 8L ol sl ST e e
@l High Bl o5 Aojm b ki pls o e 2y
Wil g oS o oalatwl Al =Y S5 51 el oM palo L
He ) 29990 poad bl Gl el IS Gl ol
)13 3929 KiyeS 9 Sy slodilsh (Soiae pngal (pl ) S o0



¥y

(<)

Al (W) Conl 01d oS e 4l 4 o Ol & aoj g J) ot ¥ S
ity sy 4nb (©) 5 e s

ol 2 e Al (Bl sy )3 By (S35 w4 dag b o)
&S a5l owd Colue ¥ S (3 0yl (gyeS  Sauis b,
5 e S 42U lp 0gde il e 4ol 4 o O
Cawl oads 031> s solgintn (sorvime dnl

O &Sl Ao (Sl orimd i oS S5, ¥ IS )
oy b a8 295 o odalin .l odd il e Slg 4 Ll
4l b culs) o oS a3l Al colue (oloiin gy
osigen o ol ISl 03,5 by G135 0 B s
Dy o0 disajip 9 e O aled Gl e )3 g (e (g 5
Al Sy b dod &5 3lus ol ol polaid 1P LY

oSt Ol o o Sy 2l den 4 gl G5l @S
I adl aw gl (3565 5 nlnle o800l polais]
de S dilise 2y O e (bl Gh)LGh e el
& o 5l pciend U dgd o cel yal il g aled cglate
(o gd &85 e )3 e (lgisds il 353 adilues I oy
e oot s ] U gl W 1 ol dan 4 b
b Gl glie b diaiim 0388 (Al A olie B 29500 sl 8
B3 JSi5 (Syite doteys (ply b & diejm (2l
Ao > diejiuy 0y Blg By Dl S 5 S lawgie
Obg) Dgl O S Nigd sei B S5 0 e lyieay bt
3 o a3 e s ST gy L G5k 4l ey by ooleiy
Sbl o)l 4l Ubey 5 ool (hay o odes gl S st
Oy iz p Ao S LS don 4 (o3l (09 )3 9dse dbx]
i cwl (Sen 4l (o) ) Iy 3980 03] Aiejm b (e
By dhoip e o BB plo 5 e cuzyp e K b
J e b it (2l 148 ] s SIS ol cal S
Slo oolodny el b iy JSi Sy sadle dtej
s gty By g Lol (Al e aledss 5wl
Bl (S8 L el ) dajim 4 ite sladly il pac L
Pedie Jos pj ©jgot bl (8L ly S o oy LAl
e (il o5k 5l o e e8] 51 adgl e gl)) (3,568 L
w3 SLE WA L1y o & e cossay abaii o )3 sldiges O

1. Water Amount

e y9bas (19)S 09393 (sly (pl I Jiae hgy Ko 1S g 00l g

= [1 11 [ 111

2obas lp o Conl b (5SS g Vel dajim g e O

At 09,4 g, Tl Y-V

ol Jolye sl (8T il ooy plis © =V S &S jeblen
Folocwnd Jg Lol bz o5 nli' b (e (2l sl o5 ok
ol e ool e Wb (Bme (e lyiedr dlejm
Sl g i1l g o (LS L e (g Bl ) S5l
Slp g9 ol e (ply glzeel lp L BBk al>ye
D9 o 48)S Jla5 )3 05 Sl ey Sl
oyl G5lw,lgen V-V

sloyld 5l plge e pglal (352990 slagbyy
aBole el 8 ol Loj o8 oolitel g Gls sly 3l
S opl @ arg b Jg 2980 K00S0 4 kil e 5 Sy (slaad
redlot o b g Cund (o pgal (1,5 29997 Al ye (pl o Lo B
gl OxO 0 y50y S 5l ookl b (oS gl il |y e o laciowd
gl sy (a8 psa S plgisas o Sl g S 0 lgen |y ko
ok (29990 29as Woi lp oS (oo o0lital (32 5k saiond
L jloslgen yild ooy slul )3 punled odlitul oddiyild g
ol dlel ol oas Gl ysolal dsgazme ;3 W8 e 8,5 a5 o
By 5p 5l plbciend Pl b sl 5SesS o8 (o) b il
S oo 13t s gl (5 SIS oo o L3l bl 292
AL F o olB (o)s oadoslinul pglal )5 555 sed )8 disejim
Gl o
g 4l S i Y-V

Ay 3 ol Ghb deye S & Ol e GBI Gl
WS Soprir 4l o9l pilpe e (Bl S 4 Aejm
e oS ¥ S5 Billas ) (e

apeS Bl lp bawlie S oninn 4l IS 50 (ol b
o b oS o e Jg Slose L3l s YO (U5 el wile o
9 WS oo Mo Gl 098 o0 pjliw (e (2lp 4 Gl (AL dl>ye
Dy o0 diejpm 9 (e (Pl o oS Gl el

S sl o Bl ggiay e 4ieS (8L (gl s 4l
b g A8 Culd) (gt a2l Lol Dl sl e (2l
P Syp B S &S Gl b sl anslys () pelre (ke (s
Ll Gl el i)l )15 o] S pslome )3 &7 (SjeS By b s,
3g8>) Sl 3bj ob Sl e bolad (g0 alols &S (pl 4 dr g b gt
@Obj (SwS (3900 by )3 griun 4l (JuSy Ver b O



WAL jleg ) oyless A Jlo il pgmels’ (qwidine 9 2 (oodies 5

e 50k (B gl Pl g (el €YY
PWA  olgiin winysSI b ool comsdy O jluie bl L
e (Alg b lacwwd ol 3 a8 Wl e Cundds 29993 ygua
S5 ol a4l gl Blo (053 B3 L digejipmy g 0ad gl
] e camday (oolgiin piyeSl b Al Jlade oS cuily asg
s o) 2 &S Bly O i b g 205 ol s (S5 bl
sl Ggliste 390 @o (e
o1 olitl I pbastiol w268 51 oLl G5k 4l by
D] a8 0 ) (oM (99> Sl (5 40eS bl p &5 o
sl 2L gt ol Gk 4l ot sl sl bl o) ol
Waojm 5 e (P om g Sl ol Ghl Bk Jelie a1
& oolpidn gy lp Jo sl odd bl Hles S ojlul
Colus 45 ablge 15 S o ozl ol Lbyk dlspe Sy ) Laid
il ol S 23l oS S Ao A s o (2l
dajim e ol @5 4 g B resY Ay Mo | S,
bl gra I pSel lp 2pd 48)S i )3 e lyiea
ol dojm 9 e 219l i )l & syl b ]
rv...fuo oaliiwl
oW 455 5 A L)l )3 Aoy b Byb 9 5l e (g8
2l e (Aly 4 Ll O & diejpm Ay Colue & amd
Ol e basgte cplply ol by o (25 pln 93 5 g
Sy dlg aw 5lephl (o)l )b SOl ey e (A esder
ol 3l a8 dioimy (219 3 ol bawgto Jlade oS Sl )3 35 0
395 S 5 S8 aill Jlade b (8) b Wl o Ll ol sl lade
dgus oo el (8) ;0 Max(¥,Th) bys .S zlswl 1y Jus sle s
U513 3l 095 0 03] e digy b 1 ieS Akl 45T ablge o
395 03\l ailiae] lgieds 4l
PWA(x,y )= max(x,Th) o)
otherwise

PTR(x,y)z{\

b bcand o & cul gpaainSly PTR b, ol o
L W Canddy S ailew! Byzo Th 9 Cuwl 005 51)7.".';“" e @19’
sl V] Uy

S S g e (2l )k glcend glpaul s £ JSS
A jo S5 5l e ool 9 bbb ()b sla by, sl |y Al
by ol G)b 9y @S ded e samlie ad o (L (5L
5 alpal ) e (2lg e ohl ol abye SOl e
Sobab ghl o)k gy 5 Jb S e Blo ) Ao e
J o G diejm Bl g oo glyinl 4 o6 S)L ds e
Sy 2ldy) o3 lp kel 1 S ik placuend gl
D oo 03wl (il

Ao jue § (y (2 Uwigy (oo (e Y
Ls‘"?" b bciewd CI)"“"“" Sy oaisdlyl 130,65l LSL”‘ ERTY
2 Spped yebie opl lp cwl (e oLy (eSS (e

1. Proposed Water Amount
2. Partial Text Region

¥

400 T T T

o s 4ol elis )l
350
RS A IR PEONYPAT- R—
-
3
wJ
0 1’50 1‘00 1‘50 2‘00 2‘50 3100 3150 4‘00 450

(st prona 3 g Lad

(<)
140 T o T T T T
1 . a T .1
1y e B9y 2 @l Qe ——
120} I |
\ . . [
: |L‘)I)L5()“)L54'»’«L3()“5))D“~)|UI)*" .........
100 1 ||
1
N
HE
8o} |
HE
RS 1
D/ s H
Y ] n
) Vo
40} VS I‘
[
[
20} W i
[
0
20 . . . . . . . .
50 100 150 200 250 300 350 400 450

(stie g (g Las

(<)
dulie () 5 bl G0l 51 e o e 5 w05 o gl )] () D S5
bl o5k &l Ghgy 5 et ohg) b e S B b T e

oS 5o 45 (¥) allao Loalle (8L (gl ) B (oS (29393 pigai

A WA(X,y)>-
Bl.y)= { otherwise (¥

4 ) Wfbw1J@uwm a.\.;.b)oLf;.Sy5XOT)de
gl ppal )3 39290 Sladll (B pgal > ea 4 Jale ol
hlpd o cod & il gpdse ul (oin 4 b b
Dy Jale dinejpu (Ply 4 e (2l b jblie dle cul (S
4l (Sluod )3 &5 aiojp slausy b blie L » 5]
>y b sblie Al ogb ger O ojhd S Pl W)l 1F e
bli cpl & ol 4 drgi b 09 Juale dinejpu 4 Conl (Son (2o
9y p ol Sloj bid aitn i 2y b ey o O Gl
S ool Jihoa Ll it 0nd oy (e sladly oS 29500 o2 o]
o 2y M) Jlisl g el ghl ()b Jb S i
e (Pl el o SN cltis (2538 3o |25 sl jio Ly 5
W3 e Ui 425 g Canl dalg Ve 5l i (ot jgbody dineipm g
Hgbsed ol Iy aly Ve Gee a4 obdle (5L LS LS
bl (Sl aen @ Glgies ghb pok 4l G » & ol S
Jolpe oluss g, ol 33 a8 cal ol by polad] Slss ol e
Jate dgej 4 oddpyd e ladl g cwl Sbj oLl b

gyie o 3l g Bgad oo



Yo

2Undgy medS (S oKl &9 pw (5 jLwoaly V-

2505 jl g ye opl )3 oS oo 03l (e g Al (2Udgy (meS
ol odlas! peal S 0 méw Slee duwlre dl).g )
gy ggome ©ygots JuSo o > (e pgal oldy) .ol
Syt (A) b g 39 o0 iy pi Sl ol o o 9 YU sl JuSy

ddse Ol (2L

L y)=2 >, 9G.0) ()

aw posl b g poal gy Jb o b reoS pgal (39l Cundey
gy buwgie dnslre 5 Cunlial LB JuSy o lil gor Jos
G (W + )XW +Y) sl 4 gloyzy 315 55 @ly sl sy
Jos ¥ Sy o lilay ooy dlal 51 Jatue oS 29 0 pll (1)
bugio )Slo M abaly ool )3 cal 55 3)50 ol Joo o g o2
Sy @ g sl onl ol ooy JBI sl Sy (2l
Wgoj (2Udy) (e Cuslpl BB diej (2Udy) (e3S sl
D9 o0 Pl s Joo ) g gor Joo £ L JuSy 2 sl

gy I ki 1n) cwl Oglite (Sul e (olidy) (e
4l opo bl ol (g3leonly (sl 29 0 o0zl e (slo JuSy
P9 aldyy & 295 e Jolbs (98 PRT 50 skt sl &
jo b Sy plo oldg) 5 il ol pgas 5l 5L e
by ggemme (Jol> gl 2 [V opsS Jlosl b Jls 09000
o3l L o ey il 0 Cumddy 055y S o (sl JuSy
Ll o Cawddy 35 oy 3 it (gla sy sl (PRT 905
gl olass 5y oy 31 (it slauy () g g0 and |
By o35 sy wiygS Cnl b g oo 035 (eSS (e (lidgy
el 5 3)90 e Jo ) g gor Joo W Sl 0 6l (%

M (335 9595 9 ailiw] dile —£
eWdgy (oS 4 dog b pouad | Sy sb (sl Buiod ol )
35550 dpmoloee Al ailiol G (V2) Bl o 5 o (o5
BM (x,y)+FM (x,y.)
FM >.
T(GY) = v Cy)=e )
. otherwise

oS o) bwsie @)l sy e &S 2l ol 3 culply
309 2l 50 g 29bie 4B i > il lgisdr (o g diej e
|y atoim JolS g b 0500 00> )8 jho Ll il eyt
&S Bl

d9die Mg (V) jloslital b (05393 pgas
if g(x,y)>T (x,y) o)

) \
Binary(x,y) = { otherwise

VUSG5 el ol (29990 pgal sdiadlis Binary oy a8
A=Y JSS gl sl ol v oSl ol (29395 g
Cawl 085 030> UL.U.’

e bl (955 29393 (sl (pl Sl e gy G 1S g 030504

AN
Smudged region
()
AN exammopie

Faintregion

Smudged region
(<)
oy b () el Y S5 gl e (g ) olbcuand glpdd $ JSS
@l ol Gk ) b (@) 5 Lk alsye Sl ek O 3L

Sy S 2Ly 5Ol Lol ngai oldy, & LS 08
Sl & ape st 5l g o0 odly oyl =¥ L e @‘9}
ool 0 5% )f).o ).\Qlod.ug) oS d‘)-.’ (“N\ +\)X(“N\ +\)
D9 oo (e sxipe 430 JBI ) (e Sy S99 1l 255

sximd s sl ST Z;jj‘” PRT (X +i,y +j)>+ )5
o35 gl (7) Shg conl Ly anl B e Sy 2929
.)9..»@ odlaiw (o Lﬁmg)

FM (x,y)=

i=w, j=w

> Z‘g(x+i,y+j)><PRT(x+i,y+j) )

i=w, j=w,

r

i

=W,

]

Lps

PRT (x +i,y +])
» oS cul gl sxmslas 3 S PRT (x 4,y + ) =
e 4l (Qlidgy 5 25l derg e JuSy e 4l 3D
58S Canl ol (B) ponds D9 0 iy FM (X, Y) = =) &g
o033y SaS 4l S BD e (Bly 2l bwste
D9 g0 o3l e ol
03l y 55 g0 0315 2ales BM' | oS aigoj g (lig) (imon

D9 g0 03 (o3 (V)

I

4

j=w,
| g(x +i,y +1)

BM (x,y) ="

L

(v)

(W, +)x (W, +1)

JEB diejm g (o s JuSy ) dojmy (2lidy) meSS sl
OBl s g o edlaml (YW +V)x (W +3) sl Loy O
Gl b duslis (o o gla Sy dhws a8 cnl O-' oy ol
2 e i ) iz 86 g ol o (LS Ao
oled Gl ol 48,8 i D W =0 oW, =Y dlie oyl
P dejm (2ldy) a3 Sl 39 At Laily) I &S g
Bl JuSiy 2 55 (0 oLy (1055 gl g gen Voooe JuSy
Sy o peNl liwlre w2 (ol b g Conl oY zax YO
D9l Slawlre Gline (28I sl (o85) 2L 535 al550 3018

T +w,y +w) =1 (X +w,y -w)—I (X -w,y +w)+1 (X -w,y —w)

MGx.y)= (W +))x (W +))

(*)

1. Foreground Model
2. Background Model



WAL jleg ) oyless A Jlo il pgmels’ (qwidine 9 2 (oodies 5

sr known as Old Faithful has never failed to ergpt on nrlneA
dard dialects are used as educational models in schools.

i from so many media.
cton ot bUChu -
C ttlement is common.
truction of a city Ol i

yrimitive mammal

y people over the age
en it is played across

(<))
1 s never failed to erupt on time
2 tional models in schools
3 so many media
4 i v J & settlement is common
5. The first primitive ma s did not develop until the Triassic Period

(<)
(W) lpdans Jles b @byl lp oadodlinad pslai jl aiges 93 A S
oS ol L (e pgeal (o) 9 SISy pf o b (o ygead

dunlio )3 39 cod gl el S Sbaikul I oslatul b aS By, dlass
ol Egemme d laidy gy sl 2Ly LS oleidey (b9 L
ol 04 03l LS A S )5 b))

Sra b Y-0

e pgbal (9355 29993 Sly (B ) G pl ol Sua
gl e ob 4 g By jd (Siwsld dbul &5 o ol
L (ply 5 a8 Blo sl jsboay |y dlnj gy (rizped WS e
byl sl blee (I 1587 (29393 (g5 plo aile |y o8 cpls
g oo o3l (oleidiny gy e

logig) b oddawl o peal Yoowspar bjl Gl
aond A USS p) wigd oo duglie g ol (g0gd (alire &de.stﬂ
Gl gl by b oddigul e jgal digel G090
SIS obalisl gy amd e ol b))l ol sk ons ool ol
Syl 2 dee e g WS e ol ]y Aiejim o) (g V]
LS e gl s aly ot V] hgpadigpee om jl Je sk
Olpisds 5 00D Cogl dmjipn g N 29 e &5 (g > Iy
ol b e (Al gl sl Gl 0] By 955 0 035 ey oyt
el Jolf i by 5 gy 53 (Sl sl el § G slio oS
& spsbal e gl [V4] ol 5)k bgy Db
e 15 g aslio Sl Bl (s el alsojm Uy Sliets
sl | ey g 0980 g i 05 2y (3L ]
b e (29 ppimen § 650 e w2l ol ol ke
Wrojm 5 Ot O b & ol hy) Sed e B oS (LS
Wpejm 9 gl ) e (Aly p9h CulS Ly 3l (Sl
Ot G el 5 Wload aBF 1093 b &S (gl S 0 Bl |,
4 ki o9y bl glite gl Gl (2l 5> disojip g
@ P8 oddpwyp Sy ple oS Joyd 29 (29990 (295
g prgbal nl (0955 29390

S5 s -1

e pglal (195 09993 (sl bl JEs by dlie (pl )
>l b scend o)b dbe e G L g L 3L e 3 Olyuss

\rg

An example

Faint region
Smudged region
A=Y JSS pgead gl (ooleiiny vyl 5l ol b (09393 pgad ¥ JSS

(st bl By pee (39, ¥ L (eolocdiy SS9 (o5 dunlile 1) o>

Otsu [V]  Niblack [Y] Sauvola[a] Kim[Y+]  eolecin b9,
NY YAYD OYYFY FYFY ¥a.v oyay
NY v ¥y Y-y ARV a
NY [N\ed WY Yy. a0 Y
NY Y Yav £y AR VWY

LS (6 5L awslin g 250 G -0
29l 0595 (939> slabgy st Sl saetie gy Slalie
bl <83 5HY] )3 g sy (bl sleme SHYY] 5 [V ]
sbil lp pldtens bl lwg 9990 ngal ) (e
] 0445 o3l
Dol bl ol olerdy w2l b)) ly e ol 5
ol a3 e Gty slaielly oS o duglie (bl GBgyxo
waglin ot welats Lol cloalis )3 005l yolia sllas labs,
Jodlital b wlidil ¢8> 5 opar 2L Gy 90 2 Gl
S9de Pl Glsaua s )ljdle
By ol 3L cdd 5l odlwl U oL, -0

939 cilisee sla ) b otdcun polal duslio pll gl
Lo o 031> ABBYY FineReader & jlgsduss jl8le 5 & g o
P i ol 5 spie pll By e 4 g b awlis
e psbal (S 2s390 Ssy o5 i)l Glr R bk
5 Cawl 0 48 )5 ALl [YY] 5 NYV=NY jlxo dus &S 395 o0 odlatl
iw2)5 el Lo dlenj g B> lise (g lp |y NY jlne

g oo (lidjly g glStel () 4 4 B9y olai :N Y

@ Jg 39000 glysisl Ll 5l olaciews a5 g dlas (N Y

g e ok}l oLz

g g gl il S B> dlaxi tN Y

Ligas oo oolidil By laicds aS die g (sloaS) ol :N ¥

OF A sl a8 ol o odlil (e diw Ve ) iulojl opl (sl
Cawl o 0313 L Y Joda 3 ol gl g A (3

5 glpl e joba & (B9 ol ooleddny wyeS
w5 Cowl i o oy S bgy plw 51 wloass cswbs b
plo jl Slosss sl ;b ol jyobods b g oS C‘)?"""‘" &S gy
Olyisd &5 digejip Jl plocend Bls 53 bl sl 58 by,
B &S e (g am [V] by g (il By
i lwarad (S bl gy 5o 1 casl S5 bl conlo
Ml By Jl G5 ) (b Ngd o By (e (lyicdr & diejm
S pl & dg b gdie 03 padll b aumg JlBle s bawy



\a

S ;,u&.»s )l b..\..;:')u».u)).g uJLMJL.wT L;th)»?) l.» ML&M 2 dDLQ(«MJ

[1]

[2]

[3]

[4]

[5]

[6]

[71
(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Ll )b)?)'f

&>l

N. Otsu, "A threshold selection method from grey level histogram,"
IEEE Trans. Syst. Man Cybernetics., vol. 9, no. 1, pp. 62-66,
Jan. 1979.

J. N. Kapur, P. K. Sahoo, and A. K. C. Wong, "A new method for
graylevel picture thresholding using the entropy of the histogram,"
Computer Vision, Graphics and Image Processing, vol. 29, no. 3,
pp. 273-285, Mar. 1985.

J. S. Weszka and A. Rosenfeld, "Histogram modification for
threshold selection,” IEEE Trans. on Systems, Man, Cybernetics,
vol. 9, no. 1, pp. 38-52, Jan. 1979.

B. Gatos, I. Pratikakis, and S. J. Perantonis, "Adaptive degraded
document image binarization," Pattern Recognition, vol. 39, no. 3,
pp. 317-327, Mar. 2006.

J. Sauvola and M. Pietikainen, "Adaptive document image
binarization," Pattern Recognition, vol. 33, no. 2, pp. 225-236,
Feb. 2000.

J. Bernsen, "Dynamic thresholding of grey-level images," in Proc. of
the 8th Int. Conf. on Pattern Recognition, pp. 1251-1255, Paris,
France, Oct. 1986.

W. Niblack, An Introduction to Digital Image Processing, Prentice
Hall, Englewood Cliffs, NJ, pp. 115-116, 1986.

Y. Yang and H. Yan, "An adaptive logical method for binarization of
degraded document images," Pattern Recognition, vol. 33, no. 5,
pp. 787-807, May 2000.

M. Kamel and A. Zhao, "Extraction of binary character/graphics
images from grayscale document images," Graphical Models Image
Processing, vol. 55, no. 3, pp. 203-217, May 1993.

J. M. White and G. D. Rohrer, "Image segmentation for optical
character recognition and other applications requiring character
image extraction,” IBM J. Research Development, vol. 27, no. 1,
pp. 400-411, Feb. 1983.

O. D. Trier and T. Taxt, "Improvement of 'Integrated Function
Algorithm' for binarization of document images,” Pattern
Recognition Letters, vol. 16, no. 3, pp. 277-283, Mar. 1995.

S. Rodtook and Y. Rangsanseri, "Adaptive thresholding of document
images based on Laplacian sign," in Proc. Int. Conf. on Information
Technology: Coding and Computing, pp. 501-505, 2-4 Apr. 2001.

Q. Chena, Q. Suna, P. A. Heng, and D. Xia, "A"double-threshold
image binarization method based on edge: detector,"  Pattern
Recognition, vol. 41, no. 4, pp. 1254-1267, Apr. 2008.

X. Ye, M. Cheriet, and C. Y. Suen, ."Stroke-model-based character
extraction from gray-level document images,” IEEE Trans. on Image
Processing, vol. 10, no. 8, pp. 1152-1161, Aug. 2001.

S. Huang, M. Ahmadi, and M. A./Sid-Ahmed, "A hidden Markov
model-based character extraction. method;" Pattern Recognition,
vol. 41, no. 9, pp. 2890-2900, Sep. 2008.

O. D. Trier and T. Taxt, "Evaluation of binarization methods for
document images,” IEEE Trans. on Pattern Analysis and Machine
Intelligence, vol. 17; ne- 3, pp. 312-315, Mar. 1995.

M. Sezgin and B. Sankur, “Survey over image thresholding
techniques and quantitative performance evaluation," J. of Electronic
Imaging, vol. 13, no. 1, pp. 146-165, Jan. 2004.

Y. Chen and G. Leedham, "Decompose algorithm for thresholding
degraded historical document images,” in IEE Proc. Vis. Image
Signal Processing, vol. 152, pp. 702-714, Dec. 2005.

J. R. Parker, "Gray level thresholding in badly illuminated images,"
IEEE Trans. on Pattern Analysis and Machine Intelligence, vol. 13,
no. 8, pp. 813-819, Aug. 1991.

I. K. Kim, D. W. Jung, and R. H. Park, "Document image
binarization based on topographic analysis using a water flow
model," Pattern Recognition, vol. 35, no. 1, pp. 265-277, Jan. 2002.
F. Shafait, D. Keysers, and T. M. Breuel, "Efficient implementation
of local adaptive thresholding techniques using integral images," in
Document Recognition and Retrieval XV, 2008.

E. Badekas and N. Papamarkos, "Optimal combination of document
binarization techniques using a self-organizing map neural network,"
Engineering Applications of Artificial Intelligence, vol. 20, no. 1,
pp. 11-24, Feb. 2007.

Y. Solihin and C. G. Leedham, "Integral ratio: a new class of global
thresholding techniques for handwriting images,” IEEE Trans.
Pattern Analysis and Machine Intelligence, vol. 22, no. 8, pp. 761-
768, Aug. 1999.

o ol (355 25393 sl cpli | St hgy S5 tpS 5 030505

|1: Examples Deleted .
Ihe Acacia, a genus of trees and shrubs of the Mimosa family that

ftilein Australia. The acacia is related to the family of plants known as e
produce edible crops. Other acacia varieties are valued for :‘nmsﬁokym

rly five hundred species of Acacia are. capab_!o of survhmll e

d. A dozen of the three hundred Australian varieties survive in .mmm
ows in the Northern or Southern Hemisphere, the acacia blossoms

p 2: Paraphrased Summary ;
The Acacia, called a wattle in its nati

e five hundred species of Acacia

a, but only twelve flourish in the soul!’\ern Unile|d ?hl:ms
cally flowers in the winter, whether it is planted in

(<)

1: Examples Deleted
The Acacrz 2 genus of trees and shrubs of the Mimosa family that originated in
tle in Australia. The acacia is related to the family of plants known as legumesd.
oroduce edible crops. Other acacia varieties are valued for (hehs!;ckydregs;:;

capable of survival in hot an rally
1y five hundred species of Acacia are not e geners
lian varieties survive in the so
d Adozen of the three hundred Austra ¢ .
ws in the Northern or Southern Hemisphere. the acacia blossoms in winter

2: Paraphrased Summary imosa fi
pThe Acarpm called a wattle in its native Australia. is a mem!})e; t:iv;r;y'resm and
\e farnity ;! plants that includes legumes Acacias are valuable fo 3

indred
he v rindred species of Acacia that grow in hot. dry chmares, sn::l:; ke
a, but only twelve flourish in the southern United Stales.noh:fnom e iamiaph
cally llowers in the winter, whether itis planted in the No

ey o
Tamples Dolotod Wb A% . » OB TR
e e oo i oo i At cled 1
he Acacia, a genus of trees and shrut ! gl
ﬂtlz in Australi: The acacia s related to the family of plants known as Iegurlnes‘; es:sr:ew mcl:: bnrkf‘g
roduce edible crops. Other acacia varieties are vulued_'or the sticky resin, e pu;‘s et
: five hundred species of Acacia are capable of survaal in hot and gen‘(:ra.l syd o e ihe :
dyA dozen of the three hundred Australian varieties survive inthe soulh;:z' ‘;l« .W‘ /hether ¢
Jws in the Northern or Southern Hemisphere, the acacia blossoms in winter. W‘MM bk
V“WWEWW?-- e DR AL ?v;‘)‘
ik virienyin ‘E}‘ﬂé ; r;ember of the Mimosa family and & relati
Acacias are valuable for wood, reslr;, ::d e;(:g J:\;dl :r:ﬂ:
' i climates, three hundred ar¢
oo ereion of its unusual characteristics is that
re. "N';'

Austral

The Acacia, called a wattle in its nal
se family of plants that includes Iegumes
e five hundred species of Acacia that

ish i i tates. One
flourish in the southern United S Ao
i Bt e is planted in the Northern or Southern Hg!'m P!

i , whether it i Y oA by 'ﬂ
cally flowers in the WIT?.L Lﬂ o eeiA® Pro RN TR e M I,

(@)

it
¥

ARG

strabia, s called
cacias actu-
e wood, or bark

arts of the

Wl aenerally and

et A Uit States: Whether
ily and A relative

veen food crops.

e are found in Aus:

Jal charactensdics 15 that it

Hemiephens

1: Examples Deleted
he Acacia, a genus of trees and shrubs of the Mim
Hlein Australia. The acacia is related to the family of

osa family that originated in Australia, 1s called
plants known as legumes. Some aca . actu-

lued for the sticky resin, dense wood, r bark.
of the -

“hethef

eties are val
roduce edible crops. Other acacia var N
1 five hundred species of Acacia are capable of survival in hot and gens::‘l::das‘mes
YA dozen of the three hundred Australian varieties survive in the southern i

i inter.
s in the Northern or Southern Hemisphere, the acacia blossoms in Winter

e

2: Paraphrased Summary o NN

he M
The Acacia, called a wattle in its native Australia. is 2 mem?e; [i’v:ood imosataciy o e
¢ family of plants that includes legumes. Acacias are;aluj‘t:nealzs vood, 185, 80 o4 n A
t, dry 2 f
7 es of Acacia that grow in ho! 3t (o et
“eb’-v‘e hlmticz?ves?;ﬂnsn in the southern United States. One of its unusual characte!
a, but only

hern Hemisphere.
cally flowers in the winter, whether it is planted in the Northern or Sout B

(L)
bs of the Mimosa family that originated in Australia, is cafled
he family of plants known as legumes. Some acacias actu-
lies are valued for the sticky resin, dense wood. of bav':
apable of survival in hot and generally arid par\:l :;':m
d Australian varieties survive in the southern United States.
,oms in winter.

1: Examples Deleted
The Acacia, a genus of trees and shru
ttle in Australia. The acacia is refated to t

d. A dozen of the three hundre
sws in the Northern or Southern Hemisphere, the acacia blosst

Ty,: A oy ; n Austral a member of the Mimosa family and a relative
e Acacia, called a wattle in its native Australia. is nert ; YH v’ ! Asky atwve
mi plants th mes. Al ‘are valuable for wood. resin. and eve jood crops.
1e family of plants that includes legumes. Acacias ar Syt ! -

three hu!
= buten tweive founeh IR 28 glr:(‘iem the Northern or Southern Hemisphere.

cally fiowers in the winter, whether itis plat
(5)

29590 2925 (&) V] Gag b (29990 pga () codpdsl g () A U
bl sl gy b (29990 paai (1) 0] o9y b (29990 yugead (3) V] by L
o3y 19y b (29990 pgead (9) 9 [V ]

b slecwend Gl odlil b opgd doye )3 25d e gl (e
L ioman g0 03] (135 (e jobdy e oLy, (ke (g
diai oS opl (85 Hlai 0 b g paal oldy) (e (55 xSile
by sl o (LS dbejim b oawlie e la ey
Sl JuSyy 2 sl pow Al jo )3 9 o0 03] (peS J dlnej
Ol Dad g0 Ly e g Alsej gy (eSS (2ldy) (1SSl Oy
ol Bgpae gy iz b (55 g (e Ll 5l gbaslinl b,
P9y 2090 pobal (gl &S amd oo (LS o)l s g edd duslie



WAL jleg ) oyless A Jlo il pgmels’ (qwidine 9 2 (oodies 5

P SigrsIl g G it ) 3 gy 2By (L) S dlgles!
3 S Sl oo e ) 1y 255 (61> g olas oKl 8 0aSlishy
0581 gl 2,8 cald WA 5 WEF Ll ;o iy a4 o luadSSl Sl oKl
iy (gbdine) (ol Luydo Cuny oKl SamelS g By (owiligee 0aSuiild Sl
Omsed 9 (2l gt (oolidil ohag & oS (ol sl S le il aBMe 55

YA

4 Sig Sl g By gdine 3 |y 393 45yl wlid)lS g wlid )5 315 (Jg (&5 g0
WAS 5 WAY bl )0 upde Canys olSisly g 250l (xiuo oKl 3l sy
GFSD ol lgie a4 wyde Cagy oKk 3 WWAS L 5l ol )5 cdl s
oy 5l ake iyl BMe dyge (aidgdy brdine; awl Juast 4 Jerie

e ygha plailinl o oS wlidil (JUSiw J0jl35 €508



