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2) &2856( 21 7+( .,1' 2) 85%$1 6758&785(N ,1
$5($6 :,7+ 9(5< '(16( $1' +,*+ %8,/',1*6 12
6&$77(5 /,*+7 )$//6 ,172 7+( 6+$'2:(' $5($6

VU o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. Q?QOOV



e)'M QY n6%2L#(!2'%$ !2%!3K 0!.L3(!20%.%$
)-!'% Gr#(7%$4K qfaY SKRKQHM

e)'M RY r(!$/7L!2%! !&4%2 ! ()34/'2!- 342%4#(K 0!.L3(!20%.%$ )-!'% Go/43$!-K qfaY SKRKQHM

e)'M SY o2/",%- /& 3(!$/7 !.$ ).#,).!4)/. /&
"5),$).'3 ). 6%29 ()'( !.$ $%.3% !2%!3 Gr%/5,K
qfaY RKQKPHM

S ,17(51$/ 7(&+1,&$/ o(02N g85,0$*(

$1' 12 )857+(5 ,1)250$7,21 &$1 %( (;75$&7('
J6(( h,*P VKP
c 1(*$7,9( &+$5$&7(5,67,& 2) s8,&.d,5'

,0$*(5< $5( D5$,1%2:I 3,;(/6 7+$7 2&&85
$/21* 2%-(&76 :,7+ +,*+ &2175$67P v+,6 (5(&7
,6 '8( 72 7+( 6(3$5$7( 352&(66,1* 2) 7+( 6,1*/(
08/7,63(&75$/ %$1'6N 6/,*+7 6+,)76 $021* 7+(
%$1'6 /($' 72 7+( $66,*10(17 2) :521*
1(,*+%2856 '85,1* 7+( 5(6$03/,1* 352&(66SP
f,*,7$/i/2%( 68**(676 7+( 86( 2) 27+(5 &21O

92/87,21.(51(/6 )25 5(6$03/,1*N %87 :,7+ &8O
%,& &2192/87,21N )25 ,167$1&(N $/0267 (9(5<
,0$*( (5525 &$1 %( 60227+(' 29(5P u2 7+,6
,6 12 62/87,21 )25 ,0$*(5< 7+$7 ,6 72 %( 86('
,1 ',*,7$/ &/$66,7&$7,21P
c127+(5 1(*$7,9( (5(&7 ,6 7+( +,*+ $1' $5O

7,7&,$/ 7(;785,1* 2) $5($6 :,7+ /2: 5(9(&7,21
7+$7 6+28/' %( 9(5< +202*(1(286P k1 h,*P X
$ 675$1*(/< 7(;785(' :$7(5 %2'< ,6 6+2:1P
f,*,7$/i/2%( 71'6 7+( 6285&( 2) 7+,6 (5525
,1 7+( '2:1/,1. 352&(66 )520 6(1625 72
($57+SP

VVaMj,%).3#(-)4 %4 !,MK p5)#+a)2$ c!4!



e)'M TY Aq!)."/7F 0)8%,3 !,/.' %$'%3 7)4( ()'(
#/.42!34K 0!.L3(!20%.%$ )-!'% Go/43$!-KqfaY
SKRKQHM

e)'M UY `24)&)#)!, 4%8452).' ). ! 7!4%2 "/$9K 0!.L
3(!20%.%$ )-!'% Ge!,+%.3%%K qfaY SKRKQHM

e)'M VY c)&&%2%.#%3 ). 4(% 2%3!-0,).' 02/#%33K ,%&4Y 2%3!-0,%$ QOOSK 2)'(4Y 2%3!-0,%$ QOOTK -5,4)L
30%#42!, )-!'% GkhdadqnrdK qfaY SKRKQHM

u,1&( 7+( 5(6$03/,1* 352&(66 $1' 7+( $3O
3/,(' .(51(/6 $5( 2%-(&7 2) &2167$17 5(6($5&+
$1' &+$1*( :,7+,1f,*,7$/i/2%( ,7 &$1 5(68/7
,1 ',5(5(17 67$1'$5' ,0$*(5<N 7+28*+ &$3O
785(' 21 7+( 6$0( '$<N %87 352&(66(' $7 $
/$7(5 7,0(P v+,6 &$1 /($' 72 6(5,286 &216(O
48(1&(6 :+(1 $'',7,21$/ '$7$ ,6 25'(5('P k1
h,*P Y$ 68%6(7 ,6 6+2:1 :+(5( 7+( 6285&( 2)
%27+ 6,'(6 ,6 7+( 6$0( 6&(1( J&$3785(' ,1
u(37(0%(5 TRRVKN 7+( /()7 3$57 :$6 25'(5('

,1 TRRV :+(5($6 7+( 5,*+7 3$57 :$6 25'(5('
,1 TRRWP d27+ 68%6(76 :(5( 352&(66(' $6
67$1'$5' ,0$*(5< :,7+ 1($5(67 1(,*+%285 5(O
6$03/,1*P d27+ 6+$'2: $5($ $1' 75(( $5($
$5( 127 21/< 6+,)7(' %87 $/62 ',5(5(17/<
6,=('P v+,6 &$1 $5(&7 7+( (;75$&7,21 2) 48$1O
7,7$7,9( 3$5$0(7(56P
q1( 2) 7+( %,* ',6$'9$17$*(6 ,6 7+( )$&7N

7+$7 83 72 TR@ 2) &/28' &29(5$*( +$9( 72
%( $&&(37('P w1'(5 &(57$,1 &,5&8067$1&(6

VW o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. Q?QOOV



s!"M RY d8%-0,!29 !.!,93)3 /& !6%2!'% '2%9 6!,5%3 /& 4(% 4%34 !2%! 7)4( 02%$/-).!.4,9 !'2)#5,452!,
53!'%M r)-),!2 2%35,43 7%2% &/5.$ &/2 /4(%2 ,!.$L53% 490%3M

a!.$ P a!.$ Q a!.$ R a!.$ S

ob` SSKVV SOKUO RPKSP XTKTV

v!6%,%4 ob` SSKOR RXKXO QXKVP POPKOQ

l/$)&)%$ hgr SSKSU SOKRT ROKOW POPKUS

d.(!.#%$ hgr &53)/. SSKTU SOKSR ROKQU POPKRR

f2!-Lr#(-)$4 SSKTV SOKSR ROKQU POPKQX

dmuh ob SSKTV SOKSS ROKQU POPKRU

dmuh bm TUKQV TPKOS RVKRW PRQKWO

n2)').!, SSKTV SOKSS ROKQU POPKQW

7+,6 &$1 5(1'(5 $1 ,0$*( 86(/(66 ,) 7+( 0267
,17(5(67,1* 3$57 2) 7+( 25'(5(' $5($ ,6
&29(5(' %< &/28'6 25 7+(,5 6+$'2:P

S o!.L3(!20%.).' !,'/2)4(-3 &/2
$!4! &53)/.

e200(5&,$/ ,0$*(O$1$/<6,6 62)7:$5( 3$&.O
$*(6 3529,'( 67$1'$5',6(' $/*25,7+06 72
)86( 3$1&+520$7,& ,0$*(6 2) +,*+ 63$7,$/
5(62/87,21 :,7+ 08/7,63(&75$/ ,0$*(6 2)
/2:(5 5(62/87,21P k1 620( &$6(6N 7+(6( $/*2O
5,7+06 $5( $'$37(' 72 &(57$,1 6(1625 7<3(6N
68&+ $6 s8,&.d,5'P v+(5( $5( ',5(5(17 48$/O
,7< 3$5$0(7(56N '(3(1',1* 21 7+( 385326(
2) 7+( ,0$*( $1$/<6,6P k1 7+,6 678'<N 7+( $,0
2) 7+( 0(5*,1* 722/6 ,6 '(71(' 72 35(6(59(
7+( 63(&75$/ ,1)250$7,21N :+,/( (1+$1&,1*
7+( 63$7,$/ 9$5,$%,/,7<P v+(5()25(N $'',7,9(
3$1O6+$53(1,1* $/*25,7+06N 68&+ $6 7+(
d529(< 75$16)250 Jx5$%(/ S[[XK :(5( 127
&216,'(5(' +(5(P v+( 3$1O6+$53(1,1* 7(676
:(5( (;$0,1(' 21 $ s8,&.d,5' ,0$*( 2) $
35(O$/3,1( $5($ ,1 d$9$5,$P
v2 7(67 7+( 48$/,7< 2) 7+( ,1)250$7,21 )86,21
7+( ,0$*( :$6 6(3$5$7(/< 3$1 6+$53(1('
:,7+ 6(9(1 ',5(5(17 0(5*,1* $/*25,7+06 2)
7+5(( 62)7:$5( 3$&.$*(6\

gtfcu kocikpg ZPY Ju(59,&( r$&. TK\
R r5,1&,3$/ &20321(17 5(62/87,21 0(5*(
JrecK

R y$9(/(7 rec 5(62/87,21 0(5*(

R o2',7(' kju 5(62/87,21 0(5*( Ju,'',48,
TRRUK

rek [\
R g1+$1&(' kju )86,21 J|+$1* TRRTN
|+$1* H j21* TRRWK

gpxk VPT
R i5$0Ou&+0,'7 63(&75$/ 6+$53(1,1*
Jn$%(1 TRRRK

R r5,1&,3$/ &20321(17 63(&75$/ 6+$53(1,1*
Jgpxk reK

R e2/285 1250$/,=(' 63(&75$/ 6+$53(1,1*
Jgpxk epK

v2 (;$0,1( 7+( '(3(1'(1&< 2) 7+( 3$1 6+$5O
3(1,1* $/*25,7+06 21 ',5(5(17 63(&O
75$/ $1' 7(;785$/ 0$7(5,$/6N 7+( $1$/<6,6
:$6 &$55,(' 287 )25 68%6(76 2) 7+5(( ',5(5O
(17 /$1'O86( 7<3(6 J$*5,&8/785$/N )25(67N
85%$1KP
k1 $ 7567 67(3N 7+( 67$7,67,&$/ )($785(6 J$9O

(5$*(N 0(',$1N 0,1,080N 0$;,080K 2)
7+(6( $/*25,7+06 :(5( &203$5(' 72 7+( 25,*O
,1$/ s8,&.d,5' ,0$*(P h25 7:2 0(5*,1*
722/6N rec $1' gpxk epN 7+( $9(5$*( *5(<
9$/8(6 )25 7+( 68%6(7 ',5(5 6,*1,7&$17/< )520
7+( 08/7,63(&75$/ 9$/8(6 2) 7+( 25,*,1$/ ,0O
$*(N (63(&,$//< ,1 d$1' V J6(( v$%P UKP k) 7+(6(
67$1'$5' 67$7,67,&$/ 3$5$0(7(56 $5( 127
$'$37(' 72 7+( 63(&75$/ %(+$9,285 2) 7+(
25,*,1$/ 6&(1(N $ /$7(5 ,17(535(7$7,21 ,6 /,.(/<
72 352'8&( 0,6&/$66,7&$7,216P v+(5()25(N
7+(6( $/*25,7+06 :(5( 127 86(' )25 )857+(5
,19(67,*$7,216P

VXaMj,%).3#(-)4 %4 !,MK p5)#+a)2$ c!4!



e)'M WY o!.L3(!20%.).' 2%35,43 G`.'%,"%2'%2
e/234K a!6!2)!K qfa SKQKPH 7)4( #/,/52 $)34/2L
4)/.3 /& 4(% v!6%,%4 ob` -%2'% G,%&4H !.$ 4(%
dmuh ob -%2'% G2)'(4HM

Gram-Schmidt Modified IHS

Original multispectral QuickBird image Enhanced IHS fusion

e)'M XY o!.L3(!20%.).' 2%35,43 /& 4(% %.(!.#%$ hgr &53)/.K 4(% -/$)&)%$ hgr !.$ 4(% f2!-Lr#(-)$4
-%4(/$ &/2 !. !'2)#5,452!, 35"3%4 /& 4(% )-!'% G02%L`,0).% !'2)#5,452!, !2%!K a!6!2)!K qfa SKQKPHM

v+( 67$7,67,&$/ 3$5$0(7(56 2) 7+( gpxk
re $1' 7+( y$9(/(7 rec 5(62/87,21 0(5*(6
$&+,(9(' 67$7,67,&$/ 5(68/76N :+,&+ :(5( &/26(
72 7+( 25,*,1$/ 08/7,63(&75$/ ,0$*(P j2:O
(9(5N 7+(6( $/*25,7+06 +$' 9,6,%/( &2/285 ',6O
7257,216N :+,&+ $5( '(6&5,%(' (63(&,$//< )25

:$9(/(7 75$16)2506 J|+$1* TRRTKP c 3266O
,%/( 5($621 )25 7+,6 (5(&7 ,6 $ 3225 &2O5(*O
,675$7,21 2) 7+( 3$1 $1' 7+( 08/7,63(&75$/
%$1'6N :+,&+ +$9( $ 6/,*+7/< ',5(5(17 9,(:
$1*/( $1' 5(&25',1* 7,0( :+(1 5(&(,9,1* 7+(
'$7$ Jv(5+$//( TRRWKP v+(6( &2/285 ',6725O
7,216 &28/' /($' 72 0,6&/$66,7&$7,21 ,1 )85O
7+(5 $1$/<6(6 2) 7+( '$7$ J6(( h,*P ZKP e21O
6(48(17/<N 7+(6( 3$1O6+$53(1,1* 722/6 :(5(
127 )857+(5 (;$0,1('P
v+( 5(0$,1,1* 7+5(( 3$1O6+$53(1,1*

722/6 6+2:(' 9,68$//< $1' 67$7,67,&$//< 5($O
621$%/( 5(68/76 J6(( h,*P [KP u,1&( $1 2%-(&O
7,9( 9,68$/ &203$5,621 ,6 21/< 3266,%/( 72 $
/,0,7(' '(*5((N $1 $66(660(17 2) 7+( 3$1O
6+$53(1,1* 48$/,7< +$' 72 %( )281'P
v+(5()25( 7+,6 678'< ,1752'8&(6 7+( 3$1O

6+$53(1,1* $&&85$&< $66(660(17N :+,&+ &21O
6,'(56 7+( 63(&75$/ 5(/,$%,/,7< 2) 7+( )86('

WO o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. Q?QOOV



e)'M POY o!.L3(!20%.).' !##52!#9 !33%33-%.4 /& "!.$ S /& 4(% f2!-Lr#(-)$4 !,'/2)4(- G,%&4H !.$
4(% d.(!.#%$ hgr &53)/. G-)$$,%H /& !. 52"!. !2%! G/2)').!, )-!'% /& v%9!2.K a!6!2)!K 2)'(4 >
qfa RKQKPHM s(% d.(!.#%$ hgr &53)/. 3(/73 3)'.)&)#!.4,9 ,/7%2 6!,5%3K 7()#( ).$)#!4%3 ! "%44%2
&53)/. 2%35,4M
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Modified IHS Enhanced IHS fusion Gram Schmidt
Modified IHS Enhanced IHS fusion Gram Schmidt
Modified IHS Enhanced IHS fusion Gram Schmidt

e)'M PPY `6%2!'% 6!,5%3 /& 4(% 0!.L3(!20%.).' !##52!#9 !33%33-%.4 /& 4(2%% 35"3%43 /& $)&&%2%.4
,!.$L53% G/2!.'% 3 !'2)#5,452%K 2%$ 3 52"!.K '2%%. 3 &/2%34H &/2 4(% 4(2%% 0!. 3(!20%.).' !,L
'/2)4(-3 5.$%2 ).6%34)'!4)/.M k/7%2 6!,5%3 ).$)#!4% ! "%44%2 &53)/. 2%35,4M

'$7$ ,1 &203$5,621 72 7+( 25,*,1$/ ,0$*(
$1' 7+( '(6,5(' +,*+(5 63$7,$/ )5(48(1&< 2)
7+( 0(5*(' '$7$P
h,567/<N 7+( 3$1O6+$53(1(' ,0$*( :,// %(

68%75$&7(' )520 7+( 25,*,1$/ 08/7,63(&75$/
,0$*(P k) $ )86(' 3,;(/ +$6 7+( 6$0( 9$/8(
$6 7+( 25,*,1$/ 9$/8(N 7+( 5(68/7 ,6 =(52P c9O
(5$*(' 29(5 $ 6&(1(N $ /2: 9$/8( 6+2:6 +,*+
63(&75$/ 5(/,$%,/,7<P
k1 $ 6(&21' 67(3N 7+( +,*+(5 63$7,$/ )5(O

48(1&< ,6 7$.(1 ,172 $&&2817P v+( 5(68/7 2)
7+( 68%75$&7,21 ,6 $'',7,21$//< 352&(66('
:,7+ $ )2&$/ 0,1,080 7/7(5 Jm(51(/ W4WKP

v+,6 352&(66 ,6 1(&(66$5< %(&$86( A $/7+28*+
7+( 63(&75$/ %(+$9,285 2) 7+( 6&(1( 6+28/'
%( &2167$17 A $ 63$7,$/ 9$5,$%,/,7< 2) *5(<
9$/8(6 ,6 1(&(66$5< )25 $ +,*+(5 5(62/87,21
,0$*(P v+(5()25(N ,1 $ 6855281',1* 2) W %<
W 3,;(/6 7+( 0,1,080 ',5(5(1&( 9$/8( 2) 7+(
3$1 6+$53(1(' $1' 7+( 25,*,1$/ ,0$*( :$6
&$/&8/$7('P
y,7+ 7+(6( 7:2 ($6,/< 352&(66(' 67(36N 7+(

3$1O6+$53(1,1* $&&85$&< $66(660(17
6833/,(6 9$/8$%/( ,1)250$7,21 21 7+( )86,21
48$/,7<P c'',7,21$//<N $5($6 2) 63(&75$/ '(O
9,$7,21 &$1 %( 9,68$/,6('P k1 h,*P SRN 7:2 5(O

WPaMj,%).3#(-)4 %4 !,MK p5)#+a)2$ c!4!



68/76 2) 7+( 3$1O6+$53(1,1* $&&85$&< $66(66O
0(17 $5( 6+2:1P v+( $5($6 2) 7+( ,0$*( :,7+
+,*+ ',5(5(1&(6 72 7+( 25,*,1$/ 08/7,63(&75$/
,0$*( +$9( +,*+(5 9$/8(6 J6+2:1 ,1 %5,*+7(5
721(6KN $1' ,1',&$7( $ /2:(5 3$1O6+$53(1,1*
$&&85$&<P v+( i5$0Ou&+0,'7 $/*25,7+0
6+2:6 ',5(5(1&(6 ,1 $5($6 :,7+ 9(5< +,*+ 5(O
9(&7$1&( 9$/8(6 $6 &$1 %( 6((1 :,7+ 6($/('
685)$&(6 ,1 h,*P SRP

v+( 3$1O6+$53(1,1* $&&85$&< :$6 67$7,6O
7,&$//< $1$/<6(' )25 $9(5$*( 9$/8(6 2) ',5(5O
(17 /$1' 86(6 J6(( h,*P SSKP q) 7+( 7+5((
&+26(1 /$1' &29(56N )25(67(' $5($6 $5( %(67
3$1 6+$53(1(' :,7+ $// 7+5(( $/*25,7+06N
:+,/( 85%$1 $5($6 $5( 7+( 0267 ',5,&8/7 6,7(6
72 352&(66 J6(( h,*P SSKP p(9(57+(/(66N )25 $//
68%6(76 7+( g1+$1&(' kju )86,21 3529(' 72
%( 7+( 0267 68&&(66)8/ ,1 3$1 6+$53(1,1*
s8,&.d,5' ,0$*(6P g63(&,$//< ,1 $*5,&8/785$/
$1' 85%$1 $5($6N 7+( $9(5$*( 9$/8(6 2) 7+(
63$7,$/ $&&85$&< )25 $// 63(&75$/ %$1'6 +$'
60$//(5 ',5(5(1&(6 &203$5(' 72 7+( 25,*,1$/
08/7,63(&75$/ ,0$*(P k1 63$7,$/ 7(506N +,*+
5(9(&7$1&( $5($6N 68&+ $6 6($/(' 685)$&(6 25
)8//< 9(*(7$7(' $5($6 6((0 72 %( &2167$17/<
29(5(67,0$7('%< 7+(i5$0Ou&+0,'7 $1' 7+(
o2',7(' kju $/*25,7+0P

v+( $1$/<6,6 2) 3$1O6+$53(1,1* $/*2O
5,7+06 &$1 21/< %( $1 ,17(50(',$7( 5(68/7P
p(: $/*25,7+06 $5( $/5($'< $11281&('
Jg+/(56 H m/2186 TRRVN v(5+$//( TRRWK
25 ,1 $ 6&,(17,7& '(9(/230(17 3+$6( Ju8 (7
$/P TRRVN v8 (7 $/P TRRWKP

T q%&%2%.#%3

d5(8(5N oP H x2//0$5N oPN TRRW\ r52'8&7 /(9(/
2) 6$7(//,7( '$7$ $1' 7+(,5 352&(66,1* ,1 nru $1'
g5'$6 k0$*,1(P A i(26<67(06 w6(5 i5283
o((7,1*N h@567(1)(/'%58&. Ji(50$1<KP

f,*,7$/i/2%(N TRRW\ s8,&.d,5' k0$*(5< r52'O
8&76N hcsN +773\BB:::P ',*,7$/*/2%(P&20B
352'8&7B352'8&7A'2&6P6+70/ Jo$5&+ TRRXKP

f,*,7$/i/2%(N TRRX$\ 352'8&7 ,1)250$7,21N ,0$*O
,1* 6<67(06N 25'(5,1* $1' 35,&,1*P +773\BB
:::P',*,7$/*/2%(P&20 Jo$5&+ TRRXKP

f,*,7$/i/2%(N TRRX%\ +773\BB:::P',*,7$/*/2%(P
&20B352'8&7B67$1'$5'A,0$*(5<P6+70/ Jo$5&+
TRRXKP

f,*,7$/i/2%(N TRRX&\ +773\BB:::P',*,7$/*/2%(P
&20B35(66BhcsA35(66P6+70/=7SSN Jl81( TRRXKP

g+/(56N oPN TRRT\ h(51(5.81'81* )@5 ikuOc1O
:(1'(5 A u(1625(1 81' o(7+2'(1 =:,6&+(1
c16358&+ 81' y,5./,&+.(,7P A k1\ d/$6&+.(N
vP J('6PK\ h(51(5.81'81* 81' iku A p(8( u(1O
625(1 A ,1129$7,9( o(7+2'(1N SRATUN y,&+O
0$11N j(,'(/%(5*P

g+/(56NoPHm/2186N uPN TRRV\ g5+$/7 '(5 63(.7O
5$/(1 e+$5$.7(5,67,.$ %(, '(5 d,/')86,21 '85&+
hhv %$6,(57( h,/7(581*P A rhi TRRVJXK\ V[WA
WRXP

g,6(1%(,66N jPN d$/76$9,$6N gPN r$7(5$.,N oP H
|+$1*N nPN TRRV\ r27(17,$/ 2) k.2126 $1'
s8,&.%,5' ,0$*(5< )25 $&&85$7( Uf 32,17 32O
6,7,21,1*N 257+2,0$*( $1' fuo *(1(5$7,21P A
r52&P TR7+ kurtu e21*5(66N k67$1%8/N v85.(<N
STATU l8/<N k1\ k17(51$7,21$/ c5&+,9(6 2)
r+272*5$00(75<N t(027( u(16,1* $1' u3$7,$/
k1)250$7,21 u&,(1&(6N x2/P zzzxN r$57 UN 33P
WTTAWTZP

g85,0$*(N TRRX$\ +773\BB:::P(85,0$*(P&20B5(O
6(//(5B$5($B*(50$1<P+70/ Jo$5&+ TRRXKP

g85,0$*(N TRRX%\ 352'8&76 $1' 6(59,&(6] 35,&(6P
+773\BB:::P(85,0$*(P&20 Jo$5&+ TRRXKP

l$&2%6(1N mPN TRRX\ x(5< j,*+ t(62/87,21 q3O
7,&$/ u3$&( u(16256 A q9(59,(:N c&&85$&< $1'
k1)250$7,21 &217(176P A iqtu SW7+ k17(51$O
7,21$/ u<0326,80N TRRX f$0$6&86N 21 efP

n$%(1N gPcPN TRRR\ r52&(66 )25 g1+$1&,1* 7+(
u3$7,$/ t(62/87,21 2) o8/7,63(&75$/ k0$*(5<
w6,1* r$1Ou+$53(1,1* Ji5$0Ou&+0,'7KP g$67O
0$1 m2'$. e203$1<N wu r$7(17P
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