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GEMEINSAME JAHRESTAGUNG von SGPBF, DGPF und OVG

19.– 21. Juni 2007 in Muttenz / Basel

Von der Medizintechnik bis zur Planetenforschung –
Photogrammetrie und Fernerkundung für das 21. Jahrhundert

80. Hauptversammlung
Schweizerische Gesellschaft für Photogrammetrie,
Bildanalyse und Fernerkundung (SGPBF)

27. Wissenschaftlich-Technische Jahrestagung
Deutsche Gesellschaft für Photogrammetrie,
Fernerkundung und Geoinformation (DGPF)

Jahrestagung 2007
Österreichische Gesellschaft für Vermessung und
Geoinformation (OVG)

Organisation:
Fachhochschule Nordwestschweiz FHNW
Hochschule für Architektur Bau und Geomatik
Institut Vermessung und Geoinformation

Willkommen in Basel, der Kulturstadt am Rheinknie im Dreiländereck
Deutschland-Frankreich-Schweiz!
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Q n2$%2).' $!4!

v+( ',675,%87,21 2) s8,&.d,5' 6$7(//,7( '$7$
,6 25*$1,6(' %< $ :25/' :,'( 1(7:25. 2) ,1O
7(51$7,21$/ 5(6(//(56P v+( 0$67(5 ',675,%8725
)25 g8523( $1' p257+ c)5,&$ ,6 g85,0$*(N
+($'48$57(5(' ,1t20(N k7$/<N %87 7+(5( $5(
$/62 6(9(5$/ /2&$/ 5(6(//(56 Jg85,0$*( TRRX$KP

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



v+( 3(5,2' 2) 7,0( %(7:((1 7+( ,1,7,$/ '$7$
25'(5 $1' 7+( $&78$/ '(/,9(5< &$1 9$5< *5($7O
/< $1' '(3(1'6 21 6(9(5$/ )$&7256P v+( 7567
67(3 ,1 7+( 25'(5,1* 352&(66 ,6 7+( '(&,6,21
)25 21( 2) 7+( $9$,/$%/(s8,&.d,5' 352'8&76P
v+(6( 352'8&76 0$,1/< ',5(5 ,1 7+( $02817
2) 35(O352&(66,1* 7+$7 ,6 '21( 35,25 72
'(/,9(5<P c7 7+( 020(17 f,*,7$/i/2%(
25(56 7+( )2//2:,1* 352'8&76 Jg85,0$*(
TRRX%K\

R d$6,& ,0$*(5<
R u7$1'$5' $1' 67$1'$5' 257+2O5($'< ,0O
$*(5<
q57+2O5(&7,7(' ,0$*(5<

R f,*,7$/i/2%(f,*,7$/q57+2s8$57(5s8$'
Jfifqss\21/< $9$,/$%/( )25 7+(w1,7('
u7$7(6KP

d$6,& ,0$*(5< ,6 7+( /($67 352&(66(' 2) 7+(
s8,&.d,5' k0$*(5<r52'8&76P k7 ,6 5$',20(7O
5,&$//< $1' 6(1625 &255(&7('N %87 21/< *(2O
0(75,&$//< &255(&7(' %< ,11(5 25,(17$7,21
$1' 127 0$33(' 72 $ &$572*5$3+,& 352-(&O
7,21 $1' (//,362,'P v+,6 DD48$6,II 5$: '$7$ ,6
'(/,9(5(' 72*(7+(5 :,7+ ,0$*( 6833257 '$7$
7/(6 7+$7 3529,'( ,1)250$7,21 $%287 $77,O
78'(N (3+(0(5,6N *(20(75,& &$/,%5$7,21N
&$0(5$ 02'(/N 5$7,21$/ 32/<120,$/ &2(5,O
&,(176 (7&P $//2:,1* 7+( &86720(5 72 3(5)250
623+,67,&$7(' 3+272*5$00(75,& 352&(66,1*
68&+ $6 257+2O5(&7,7&$7,21 $1' 7+5((O',0(1O
6,21$/ )($785( (;75$&7,21P
u7$1'$5' ,0$*(5< ,6 '(/,9(5(' :,7+

5$',20(75,& $1' 6(1625 &255(&7,216P c'',O
7,21$//<N ,7 ,6 0$33(' 72 $ &$572*5$3+,& 352O
-(&7,21 86,1* $ &2$56( ',*,7$/ (/(9$7,21
02'(/ JfgoKP c&&25',1* 72 7+( g8523($1
'$7$ ',675,%8725g85,0$*( ,7 ,6 127 68,7(' )25
352'8&,1* 257+2O,0$*(6N 6,1&( 7+( ',6725O
7,21 ,1752'8&(' %< 7+( &2$56( fgo &$1127
%( 5(029(' /$7(5 21 Jx2/3( TRRUKP j2:(9(5N
620( $'9$1&(6:(5(0$'( ,1 $&&85$7( 257+2O
,0$*( *(1(5$7,21 )520 s8,&.d,5' '$7$
Jg,6(1%(,66 (7 $/P TRRVKP h25 &86720(56 ,1O
7(1',1* 72 352'8&( 257+2O,0$*(6N $ u7$1'O
$5' q57+2O5($'< 352'8&7 &$1 %( 25'(5('N
:+,&+ '2(6 127 86( 7+( &2$56(fgo )25 *(2O
0(75,& &255(&7,21P k1 7+,6 &$6( )857+(5 352O
&(66,1*:,7+ 5$7,21$/ 32/<120,$/ &2(5,&,(176
JtreK $1' '(7$,/(' (/(9$7,21 ,1)250$7,21 ,6
3266,%/( ,1 25'(5 72 $&+,(9( *22' $&&85$&,(6

&203$5$%/( 72 7+26( 2%7$,1(' )520 d$6,&
,0$*(5<P
q57+2O5(&7,7(' ,0$*(5< ,6 (48,9$/(17 72

7+( 67$1'$5' ,0$*(5<N %87 86(6 $ fgo $1'
*5281'O&21752/ 32,176 JierK 3529,'(' %<
7+( &86720(5 )25 *(20(75,& &255(&7,21P
v+(5()25( 7+( $&&85$&< '(3(1'6 21 7+(
180%(5 $1' 48$/,7< 2) 7+( 3529,'(' $8;,/,O
$5< '$7$ Jfgo $1' ier6KP
c&&25',1* 72 7+( 352-(&7 2%-(&7,9(6 J(P *P

257+2O,0$*(6N 67(5(2 $1$/<6,6N &/$66,7&$O
7,216KN 7+( $9$,/$%/( $8;,/,$5< '$7$ $1' 7+(
,17(1'(' '$7$ 352&(66,1* 67(36N 7+( %(67
68,7(' 352'8&7 /(9(/ $1' ,76 5(/$7(' 237,216
6+28/' %( &+26(1P k) 7+(5( ,6 12 $'',7,21$/
'$7$N 7+( 67$1'$5' 352'8&7 '(/,9(5,1* $ 32O
6,7,21$/ $&&85$&< 2) TU0 Jeg [R@N toug
SV0N (;&/8',1* 7(55$,1 ',67257,216K ,6 5(&O
200(1'(' Jf,*,7$/i/2%( TRRX%KP q7+(5O
:,6( 7+( $02817 $1' 48$/,7< 2) 7+( &26780(5
'(/,9(5(' '$7$ '(71(6 7+( $&+,(9$%/( $&&8O
5$&< /(9(/P
s8,&.d,5' '$7$ &$1 %( 25'(5(' (,7+(5 287

2) 7+( &2035(+(16,9( f,*,7$/i/2%( $5&+,9(
25 %< 68%0,77,1* $ 1(: &2//(&7,21 5(48(67P
y+(1 25'(5,1* 287 2) $5&+,9(N 7+(5( ,6 $ 586+
237,21 $9$,/$%/(P q7+(5:,6( 7+(5( $5( 7+5((
',5(5(17 7$6.,1* 237,216N 1$0(/< 67$1'$5'N
35,25,7< $1' 586+N :+,&+ ',5(5 ,1 08/7,3/(
$&48,6,7,21 23325781,7,(6 J,1&/8',1* 0,1,O
0$/B0$;,0$/ 25'(5 6,=(6KN &86720(5 '(71('
7$6.,1* 3$5$0(7(56 $1' 35,&(6P
f$7$ 7851$5281' 7,0(6 '(3(1' 3$57,&8O

/$5/< 21 7+( &+26(1 7$6.,1* 237,21 $1' 352'O
8&7 /(9(/N (P *P 257+2O5(&7,7(' ,0$*(5< :,//
1((' 025( 7,0( 7+$1 7+( %$6,& 352'8&7P v+(
'(/,9(5< 2) 7+( '$7$ &$1 327(17,$//< %( '(O
/$<(' )25 :((.6 25 (9(1 0217+6 Jf,*,7$/O
i/2%( TRRX&KP h25 &(57$,1 $33/,&$7,216 7+(5(
0$< %( $'',7,21$/ &21675$,176N 68&+ $6 '$7$
$&48,6,7,21 '85,1* 7+( 9(*(7$7,21 3(5,2' )25
)25(675<0$33,1* $1' $*5,&8/785$/ 385326(6P
h857+(5025( 7+( $&&(37$%/( &/28',1(66N 25O
1$',5 $1*/( $1' 7+( 6,=( 2) $5($ $1' 27+(5
5(675,&7,216 :,// ,198(1&( 7+( 7,0( 817,/ '(O
/,9(5< $6 :(//P u2 7+( s8,&.d,5' 5(9,6,7 7,0(
'(3(1'6 21 7+( /$7,78'( 2) 7+( $5($ 2) ,17(5O
(67 $1' 7+( 6(/(&7(' 0$;,080 25O1$',5
$1*/( J6(( v$%P TKP q5'(56 63(&,)<,1* /$5*(
$5($6 :,7+ $ 60$// 25O1$',5 $1*/( 5$1*( :,//
5(48,5( 08/7,3/( 3$66(6 $1' 6(9(5$/ 5(9,6,76P

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



s!"M QY p5)#+a)2$ 2%6)3)4 4)-% ). $!93 !3 &5.#4)/.
/& '%/'2!0()# ,!4)45$% !.$ .!$)2 !.',% Gc)')4!,
f,/"% QOOTHM

p$',5
$1*/(

n$7,78'(
R@ 72 SW@ R@ 72 TW@ R@ 72 VW@

R SS X U

SR SS X U

TR [ W U

UR [ W T

VR Z W T

WR Y V T

XR Y V S

YR W U S

ZR U T S

e)'M PY r5"3%4 /& ! p5)#+a)2$L3#%.% 7)4( TKU@ /&&L.!$)2 6)%7 !.',% /. 4(% ,%&4 Go/43$!-H !.$ QOKT@
/. 4(% 2)'(4 Gk)%"%2/3%HK 0!.L3(!20%.%$ )-!'% GqfaY SKRKQHM

u,1&( 7+(5( $5( 48,7( $ )(: $33/,&$7,216
)25 s8,&.d,5' 6$7(//,7( ,0$*(5<N 81(;3(&7('
(9(176 68&+ $6 1$785$/ ',6$67(56 25 0,/,7$5<
,17(5(676 0$< 5(68/7 ,1 $ 68''(1 ,1&5($6,1*
'(0$1' )25 83O72O'$7( s8,&.d,5' '$7$ 7+$7
&$1 )857+(5 352/21* 7+( '(/,9(5< 7,0(P k1
68&+ $ 6,78$7,21 :+(5( 7+( '(0$1' (;&(('6
7+( $&48,6,7,21 &$3$&,7<N ,7 6((06 7+$7 60$//O
(5 25'(56 7(1' 72 *(7 /(66 35,25,7< 7+$1 %,**(5
21(6P v2 &,5&809(17 7+( '(/$< )25 5(6($5&+
352-(&76 ,17(16,9( &20081,&$7,21 ,6 1(&(66O

$5<N:+,&+0$< %( ($6,(5 :+(1 :25.,1* :,7+
$ /2&$/ 5(6(//(5P

R h-!'% p5!,)49

v+( ,0$*( 48$/,7< '(3(1'6 0$,1/< 21 7+(
25O1$',5 9,(: $1*/(P n$5*(5 1$',5 $1*/(6 $5(
,1&5($6,1* 7+( 3,;(/ 6,=( 21 *5281' $1' $
/21*(5 3$7+ 7+528*+ 7+( $70263+(5(P u&(1(6
&$3785(' &/26( 72 7+( 1$',5 +$9( $ %(77(5
48$/,7<P c6 6221 $6 7+( 9,(: $1*/( (;&(('6
SW] 6/$17 (5(&76 2&&85N :+,&+ &$1 $/62 $5(&7
7+( &/$66,7&$7,21 25 ,17(535(7$7,21 352&(66(6P
k1 h,*P S 7+( ',5(5(1&(6 ,1 7:2 68%6(76

)520 6&(1(6 :,7+ WNX] $1' TRNW] 25O1$',5 $5(
6+2:1N 7+( 68%6(76 +$9( 7+( 6$0( 6&$/(P k1
85%$1 $5($6 :,7+ 9(5< +,*+ %8,/',1*6 7+( ,1O
&/,1$7,21 ,6 $127+(5 1(*$7,9( (5(&7 J6((
h,*P VKP
d(&$86( 2) 7+( 6(16256I 9(5< +,*+

5$',20(75,& 5(62/87,21 7+(5( ,6 12 29(5O6$78O
5$7,21 2) /$5*( $5($6P p(9(57+(/(66N +,*+/<
5(9(&7,9( 0$7(5,$/6 /,.( 0(7$/ 25 */$66 &$1
,1'8&( $1 29(5O&+$5*( ,1 7+( 6(1625I6 eef6
5(68/7,1* ,1 :+,7( &21(6 J6(( h,*P TKP
c %,* $'9$17$*( 2) 7+( SSO%,7 '$7$O5$1*(

,6 7+( 3266,%,/,7< 72 ',5(5(17,$7( )857+(5 '(O
7$,/6 ,1 $5($6 29(57+52:1 %< 6+$'2:P k1
h,*P U 75((6 ,1 $ +286(O6+$'2: &$1 %( ,17(5O
35(7(' $)7(5 $ +,672*5$0 675(7&+P k7 '(3(1'6
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 !,/.' %$'%3 7)4( ()'(
#/.42!34K0!.L3(!20%.%$ )-!'% Go/43$!-K qfaY
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&+ $6s8,&.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
$*(N (63(&,$//< ,1d$1' V J6((v$%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(/,$%,/,7< 2) 7+( )86('
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4(% d.(!.#%$ hgr &53)/. G-)$$,%H /& !. 52"!. !2%! G/2)').!, )-!'% /& v%9!2.K a!6!2)!K 2)'(4 >
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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
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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* ,1nru $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 Ap(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

t266,N nPN TRRU\ p(: j,*+Ot(62/87,21 u$7(//,7(
c33/,&$7,216\ s8,&.d,5'N 352&((',1*6N
ghkvcTRRU e21)(5(1&( r$3(56N f(%5(&(1O
d8'$3(67 Jj81*$5<KP

u,'',48,N {PN TRRU\ v+( 02',7(' kju0(7+2' )25
)86,1* 6$7(//,7( ,0$*(5< curtu TRRU A c118$/
&21)(5(1&(P 3P SA[N c1&+25$*(N c/$6.$P

u8N {PN j8$1*N rPuPN n,1N ePhPN n,1N ePhP H v8N
vPoPN TRRV\ c3352$&+ 72 0$;,0,=( ,1&5($6('
'(7$,/6 $1' 0,1,0,=( &2/25 ',67257,21 )25
kmqpqu $1' s8,&.d,5' ,0$*( )86,21P A q3O
7,&$/ g1*,1((5,1* VUJSTK\ URT[AURUYP

v(5+$//(N wPN TRRW\ u(1625Oo(5*( ,1 gtfcu
kocikpg DD813/8**('IIP Ai(26<67(06N h@56O
7(1)(/'%58&.P

v8N vPoPNn((N {PePNe+$1*N ePrPHj8$1*N rPuPN
TRRW\ c'-867$%/( ,17(16,7<O+8(O6$785$7,21 $1'
d529(< 75$16)250 )86,21 7(&+1,48( )25
kmqpquBs8,&.d,5' ,0$*(5<P A q37,&$/ g1*,O
1((5,1* VVJSSKP

x2/3(N hPN TRRU\ i(20(75,&$/ r52&(66,1* 2)
s8,&.d,5'j,*+t(62/87,21u$7(//,7(f$7$N352O
&((',1*6N kurtuBgctu(n y25.6+23 DDj,*+
t(62/87,21 o$33,1* )520 u3$&( TRRUIIN j$1O
129(5 Ji(50$1<KP
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x5$%(/N lPN S[[X\ o8/7,63(&75$/ k0$*(5< d$1'
u+$53(1,1* u78'<P A r+272*5$00(75,& g1*,O
1((5,1* H t(027( u(16,1* XTJ[K\ SRYWASRZUP

|+$1*N {PN TRRT\ r52%/(06 ,1 7+( )86,21 2) &20O
0(5&,$/ +,*+O5(62/87,21 6$7(//,7( ,0$*(6 $6 :(//
$6 n$1'6$7 Y ,0$*(6 $1' ,1,7,$/ 62/87,216P A k17P
c5&+P r+272*5$0P t(027( u(16P UVJVKP

|+$1*N {P H j21*N iPN TRRW\ c1 kju $1'
:$9(/(7 ,17(*5$7(' $3352$&+ 72 ,03529( 3$1O
6+$53(1,1* 9,68$/ 48$/,7< 2) 1$785$/ &2/285
kmqpqu $1' s8,&.d,5' ,0$*(6P A k1)250$O
7,21 h86,21 XJUK\ TTWATUVP

c''5(66(6 2) 7+( $87+256\

r52)P f5P d,5*,7 m/(,16&+0,7
f,3/POi(2?.P o,&+$(/ h?567(5
k167,787( 2) n$1'6&$3(c5&+,7(&785( $1' g19,521O
0(17$/ r/$11,1*
u75$M( '(6 SYP l81, SVW gdW
fOSRXTU d(5/,1
v(/\ 1V[OJRKUROUSVOYTZVYBYTY[Z
(O0$,/\ d,5*,7Pm/(,16&+0,7yvwOd(5/,1P'(
(O0$,/\ o,&+$(/Ph2(567(5yvwOd(5/,1P'(

f,3/POi(2?.P c11(77 h5,&.
n8)7%,/' 81' r/$181* i0%j
i52M( y(,10(,67(5675$M( U$
fOSVVX[ r276'$0
v(/\ 1V[OJRKUUSOTYWYYXR
(O0$,/\ c11(77Ph5,&.y/83O80:(/7P'(

f,3/POh2567:P m$7-$ q(+0,&+(1
w1,9(56,7< 2) j$0%85*N f(3$570(17 2) y22'O
6&,(1&(N k167,787( )25 y25/' h25(675<
n(86&+1(5675P [S
fOTSRUS j$0%85*
(O0$,/\ m$7-$Pq(+0,&+(1y21/,1(P'(

o$186.5,37 (,1*(5(,&+7\ l8/, TRRX
c1*(1200(1\ q.72%(5 TRRX
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q%-/4% r%.3).' !.$ fhr b/.42)"54)/. 4/ m!452!, g!:!2$
`33%33-%.4 ). x5#!4!.K l%8)#/

a`qa`q` sgdhkdmLvhkkhfdK k`qr l`ssgdr E tvd sq{fdqK a%2,).

m(<:25'6\ t(027( 6(16,1*N ikuN 1$785$/ +$=$5'6N {8&$7$1N ,03$&7 &5$7(5N .$567N 7681$0,6N
67250 685*(

u800$5<\ ncpfucv gvo $1' f,*,7$/ g/(O
9$7,21o2'(/ JfgoK '$7$ '(5,9(' %< 7+( u+877/(
t$'$5 v232*5$3+<o,66,21 Jutvo TRRRK 2) 7+(
{8&$7$1 $5($ ,1o(;,&2:(5( ,19(67,*$7(' ,1 25'(5
72 '(7(&7 75$&(6 2) 7+( 6758&785$/ 6(77,1*N .$567 )($O
785(6 $1' 2) ($5/,(5 922',1* (9(176P f,*,7$/ ,0$*(
352&(66,1* 0(7+2'6 86(' 72 (1+$1&( ncpfucv
gvo ,0$*(5< $1' 72 352'8&( 0253+20(75,&
0$36 J68&+ $6 +,//6+$'(N 6/23(N 0,1,080 $1'
0$;,080 &859$785( 0$36K %$6(' 21 7+( utvo
fgo '$7$ &2175,%87( 72 7+( '(7(&7,21 2) 0253+2O
/2*,& 75$&(6 7+$7 0,*+7 %( 5(/$7(' 72 6758&785$/ )($O
785(6P v5$&(6 2) 7+( e+,&;8/8% ,03$&7 &5$7(5 &$1
%( &/($5/< ,'(17,7('P v+(6( 0$36 &20%,1(' :,7+
9$5,286 *(2'$7$ 68&+ $6 %$7+<0(75,& '$7$ ,1 $iku
(19,5210(17 $//2: 7+( '(/,1($7,21 2) &2$67$/ 5(O
*,216 :,7+ 327(17,$/ 922',1* 5,6.P v+( ncpfO
ucv gvo ,0$*(5,(6 0(5*(' :,7+ ',*,7$//< 352O
&(66(' $1' (1+$1&(' utvo '$7$ &/($5/< ,1',&$7(
$5($6 7+$7 0,*+7 %( 3521( %< 922',1* ,1 &$6( 2)
&$7$67523+,& 7681$0, (9(176 25 67250 685*(P p(2O
7(&721,& )($785(6 &$1 %( '(5,9(' %< 7+( '5$,1$*(
3$77(51 $1$/<6,6 $1' 7+( ,'(17,7&$7,21 2) /,1($5
721$/ $120$/,(6 21 7+( ,0$*(5,(6P

|86$00(1)$6681*\ f(5 d(,75$* 921 h(51(5.81O
'81* 81' iku =85 c%6&+>7=81* '(5 i()$+5(1 921
p$785.$7$67523+(1 ,1 {8&$7$1N o(;,.2P ncpfO
ucv gvoO 81'f,*,7$/(j?+(1'$7(1 $8) '(5 d$O
6,6 '(5 u+877/( t$'$5 v232*5$3+< o,66,21
JutvoK 921 {8.$7$1N o(;,.2 :85'(1 0,7 o(O
7+2'(1 '(5 ',*,7$/(1 d,/'9(5$5%(,781* $8)%(5(,7(7
81' =86$00(1 0,7 6(,602O7(.721,6&+(1N %$7+<O
0(75,6&+(1 81' $1'(5(1i(2'$7(1 ,1 (,1i(2*5$O
76&+(6 k1)250$7,2166<67(0 JikuK ,17(*5,(57P f,(
c86:(5781* '(5 9(56&+,('(1(1 d,/'O 81'm$57(1O
352'8.7( $8) '(5 d$6,6 '(5 utvoOfgo f$7(1
:,( 6,08/,(57( t(/,()'$567(//81*(1N j$1*1(,O
*81*6.$57(1N m$57(1 '(50,1,0$/(1 81'0$;,0$O
/(1i(/>1'(:?/%81*(1 /,()(51 '(87/,&+(j,1:(,6(
$8) '(1 e+,&;8/8% k03$.7.5$7(5N 1(27(.721,6&+(
d(:(*81*(1 81' $8) &+$5$.7(5,67,6&+(N 0253+2O
/2*,6&+( u385(1N ',( :$+56&+(,1/,&+ $8) ',( g,1O
:,5.81* )5@+(5(5 v681$0,Og5(,*1,66( =85@&.*(O
)@+57 :(5'(1 .?11(1P f$6 d,/'O 81' m$57(10$O
7(5,$/ (50?*/,&+7 (,1( �%(56,&+7 @%(5 327(17,(//
v681$0, *()>+5'(7( m@67(1%(5(,&+( ,1 {8.$7$1P
|86$00(1+>1*( =:,6&+(1 '(5 x(5%5(,781* 921
e(127(6 81' $1'(5(1m$5673+>120(1(1 81' '(0
6758.785*(2/2*,6&+(1c8)%$8 '(6i(%,(7(6 /$66(1
6,&+ 0,7 j,/)( '(5 iku ,17(*5,(57(1 c86:(5781*
921 h(51(5.81'81*6'$7(1 %(/(*(1P

P h.42/$5#4)/.

v+( {8&$7$1 3(1,168/$ ,6 3521( 72 6(9(5(
1$785$/ ',6$67(56 68&+ $6 +855,&$1(6 $1'
922',1* Jh,*P SKP f8( 72 ,76 *(27(&721,& 32O
6,7,21 1($5 $&7,9( 3/$7( %281'$5,(6 7681$0,
5,6. +$6 72 %( 7$.(1 ,172 $&&2817N 722P g6O
3(&,$//< 1257+(51 {8&$7$1 ,6 686&(37,%/( 72
922',1* '8( 72 ,76 /2:/$1'6 72 67250 685*(
$1' 7681$0,6P

v+(5()25( 7+,6 &2175,%87,21 &216,'(56 7+(
86( 2) 5(027( 6(16,1* '$7$ )25 7+( '(7(&7,21
2) 75$&(6 ,1',&$7,1* 3$67N &$7$67523+,& ,181O
'$7,21 (9(176 $6 ,7 &$1 %( $6680(' 7+$7
&2$67$/ $5($6 7+$7 :(5( +,7 ,1 7+( 3$67 %<
&$7$67523+,& 67250 685*( $1' 7681$0,6
0,*+7 %( $5(&7(' %< 6,0,/$5 (9(176 ,1 7+(
)8785( $*$,1P v+( /(9(/ 2) 98/1(5$%,/,7< 2)
&2$67$/ &20081,7,(6 ,1 {8&$7$1 )25 )8785(
922',1* (9(176 (;+,%,76 620( 9$5,$7,216
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e)'M PY x5#!4!. 02/.% 4/ .!452!, (!:!2$3M

$/21* 7+( 6+25(/,1(P u8&+ 121O81,)250 63$O
7,$/ ',675,%87,21 2) 7+( '(*5(( 2) '(6758&7,21
$1' '$0$*( 72 /,9(6 $1' 3523(57< 0$< %(
$775,%87(' 72 6(9(5$/ )$&7256 68&+ $6 7+(
&2$67$/ 7232*5$3+<N 7+( 7<3( 2) /$1' 86( ,1O
&/8',1* 7+( '(16,7< 2) 9(*(7$7,21 $1' %8,/'O
,1*6 $6 :(// $6 7+( 9$5,$7,216 ,1 7+( 67250
685*( $1' 7681$0, +(,*+7 $1' 7+(,5 9(/2&,7<
2:,1* 72 7+( 75$9(/ 3$7+ 2) 7+( :$9(6N 7+(
:,'7+ 2) 7+( &217,1(17$/ 6+(/)N 7+( (1(5*< )2O
&86,1* (5(&76 $1' 7+( 1($56+25(%$7+<0(75<P
j2:(9(5N '(7$,/(' 678',(6 $5( 1(&(66$5< 72
81'(567$1' $1' '(7(50,1( 7+( :$< ,1 :+,&+
7+( $%29( )$&7256 0,*+7 ,198(1&( 7+( 63$7,$/
9$5,$7,216 ,1 7+( ',675,%87,21 2) 7+( 922',1*
+(,*+7N 7+( (;7(17 2) 7+( 29(5/$1' 92: $1'
7+( '(*5(( 2) &216(48(17 '$0$*( $/21* 7+(
$5(&7(' &2$67/,1(P

u7250 685*(6N $/7+28*+ 127 327(17,$//< $6
'(6758&7,9( $6 $0$-25 7681$0,N $33($5025(
)5(48(17 ,1 o(;,&2P v+(5()25(N ,181'$7,21
0$36 ,1',&$7,1* 7+( (;7(17 2) 7+( &2$67$/

675,3 7+$7 :28/' %( $5(&7(' %< 327(17,$/
(9(176 2) %27+ 7681$0,6 $1' 67250 685*(6
28*+7 72 %( 35(3$5('P o25(29(5N 7(/' ,1)25O
0$7,21 :+(1 6833/(0(17(' :,7+ )857+(5 ,1O
81'$7,21 '$7$ )520 27+(5 3266,%/( 6&(1$5,26
2) &2$67$/922',1*:28/' +(/3 '(7(50,1( 7+(
/(9(/ 2) 98/1(5$%,/,7< 2) 7+( &2$67$/ &2008O
1,7,(6 $5281' 7+( &28175< 72 )8785( (9(176
2) 7681$0,6 $6 :(// $6 67250 685*(6P
c127+(5 352%/(0 ,1 1257+(51 {8&$7$1 ,6

7+( :$7(5 32//87,21 ,1 .$567 $48,)(56P v+(
*5281' :$7(5 32//87,21 686&(37,%,/,7< ,6 ,1O
98(1&(' %< 7+( 7(&721,& 6758&785( 2)
{8&$7$1 72 $ *5($7 '($/P i5281':$7(5N ,1
620( $5($6N ',662/9(' 7+( /,0(6721( ,1 7+(
{8&$7$1 3(1,168/$P y$7(5O7//(' 6,1.+2/(6
J62/87,21 &2//$36( )($785(6K $5( 868$/ )25 7+,6
$5($P y+(1 &2//$36,1* 68%685)$&( &$9(6 $5(
$ 327(17,$/ '$1*(5P h$8/7 $1' )5$&785( 3$7O
7(51 &21752/ 7+( 2&&855(1&( 2) '2/,1(6 $1'
6,1.+2/(6P v+(5()25( $ 6758&785$/ $1$/<6,6 2)
ncpfucv gvo $1' utvo '$7$ ,6 5(O
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48,5(' ,1 25'(5 72 *(7 025( '(7$,/(' ,1)25O
0$7,21 2) 7+( 68%685)$&( 6758&785(I6 /21*O
7(50 ,198(1&( 21 *5281' :$7(5 92:P
c &,5&8/$5 &260,& ,03$&7 6758&785(N 7+(

e+,&;8/8% &5$7(5N 21 1257+(51 {8&$7$1 :$6
',6&29(5(' %$6(' 21 *5$9,7< $1' 0$*1(7,&
$120$/,(6P g9,'(1&( *$7+(5(' )520 7232O
*5$3+,& '$7$N *(23+<6,&$/ '$7$N :(// /2*6N
$1' '5,//O&25( 6$03/(6 ,1',&$7(6 7+$7 7+(
%85,(' e+,&;8/8% %$6,1 ,6 $3352;,0$7(/<
#TRR.0 ,1 ',$0(7(5P k7 ,6 $6680(' 7+$7 7+(
68%685)$&( %$6,1 &217,18(6 72 '((3(1 Jj,/O
'(%5$1'N +773\BB0,$&P84$&P&$BokceB&+,&
;8/8%P+70KP
k7 &$1 %( '(5,9(' %< 7+( 2&&855(1&(N ',6O

75,%87,21 $1' '(16,7< 2) '2/,1(6 $1' 6,1.O
+2/(6 7+$7 7+( ,03$&7 &5$7(5 5(/$7(' 6758&O
785(6 +$9( $5(&7(' 7+( &,5&8/$7,21 2) *5281'O
:$7(5 21 7+( {8&$7$1 r(1,168/$P v+(5()25(
,7 ,6 1(&(66$5< 72 ,19(67,*$7( 7+,6 5(/$7,216+,3
$6 :(//P

Q l%4(/$3

v+( 6833257 3529,'(' %< 5(027( 6(16,1*
'$7$N ,1&/8',1* fgo '$7$ $&48,5(' %<
u3$&( u+877/( o,66,216N $1' $ iku %$6('
63$7,$/ '$7$%$6(6 )25 7+( '(/,1($7,21 2) 32O
7(17,$/ 5,6. 6,7(6 ,1 {8&$7$1 ,6 ,19(67,*$7('P
c &21&(37 2) 08/7,O+$=$5' $66(660(17 ,6 '(O
9(/23(' %$6(' 21 5(027( 6(16,1* '$7$ $1'
iku 0(7+2'6P v+,6 $3352$&+ (1$%/(6 72 $6O
6(6 7+( *(2+$=$5'6 ,1 5(63(&7 72 7+(,5 ',5(5O
(17 $1' &203/(; '(3(1'(1&,(6P k7 )2&86(6 21
+$=$5' 0$36 7+$7 0,*+7 %( 86()8/ $6 $ %$6(
)25 /2&$/ $1' 5(*,21$/ 3/$11,1* '(&,6,216 2)
/2&$/ *29(510(176 $1' 67$.(+2/'(56 2) 7+(
&,9,/ 62&,(7<P v+( 71',1*6 &$1 %( &219(57('
72 5(&200(1'$7,216 )25 7+( /2&$/ *29(51O
0(176 68&+ $6 72:16 $1' 9,//$*(6 ,1 25'(5
72 3/$1 ',6$67(5 5('8&,1* $&7,9,7,(6 2)
{8&$7$1N o(;,&2P
q1 $ 5(*,21$/ 6&$/( 7+( $5($6 2) 922',1*

5,6. '8( 72 67250 685*( $1' 7681$0,6 $5(
'(7(50,1(' %< $1 ,17(*5$7,21 2) 5(027(
6(16,1* '$7$N *(2/2*,&N 6(,602O7(&721,& $1'
7232*5$3+,& '$7$P v+( &2$67$/ $5($6 2)
{8&$7$1 $5( ,19(67,*$7(' 025( '(7$,/(' ,1
25'(5 72 '(7(&7 7<3,&$/ *(20253+2/2*,&N*(2O
/2*,& $1' +<'52/2*,& )($785(6 $6680(' 72 %(
5(/$7(' 72 3$67 922',1* 25 72 %( 2) ,03257O

$1&( 5(*$5',1* )8785( 1$785$/ +$=$5'6P v+(
$5($6 3521( 72 922',1* +$=$5' $5( '(/,1O
($7(' $1' 0$33('P
v+( (9$/8$7,21 2) ',*,7$/ 7232*5$3+,&

'$7$ ,6 2) *5($7 ,03257$1&( $6 ,7 &2175,%87(6
72 7+( '(7(&7,21 2) 7+( 63(&,7& *(2025O
3+2/2*,&B7232*5$3+,& 6(77,1*6 2) 7681$0,
3521( $5($6P ncpfucv gvo $1' fgo
'$7$ :(5( 86(' $6 /$<(56 )25 *(1(5$7,1* $
v681$0, j$=$5' iku $1' &20%,1(' :,7+
',5(5(17 *(2'$7$ $1' 27+(5 7+(0$7,& 0$36P
h25 7+( 2%-(&7,9(6 2) 7+,6 678'< ',*,7$/ (/O

(9$7,21 '$7$ +$9( %((1 (9$/8$7('\ u+877/(
t$'$5 v232*5$3+< o,66,21 A utvoN [R0
5(62/87,21K '$7$ 3529,'(' %< 7+( w1,9(56,7<
2) o$5</$1'N i/2%$/ n$1' e29(5 h$&,/,7<
J+773\BB*/&)$33P80,$&6P80'P('8\ZRZRB(6',BK
$1' ivqrqUR '$7$ 3529,'(' %< wuiu
J+773\BB:::P',9$O*,6P25*Bf$7$P+70N S .0
5(62/87,21K :(5( 86(' $6 %$6( 0$36P
v+( ',*,7$/ 7232*5$3+,& '$7$:(5(0(5*('

:,7+ ncpfucv gvo '$7$ Jd$1' Z\ SW0
5(62/87,21KP h25 (1+$1&,1* 7+( ncpfucv
gvo '$7$ ',*,7$/ ,0$*( 352&(66,1* 352O
&('85(6 +$9( %((1 &$55,(' 287P x$5,286 ,0O
$*( 722/6 '(/,9(5(' %< gpxk u2)7:$5(B
etgcuq :(5( 7(67('N )25 (;$03/( 72 71'
7+( %(67 68,7(' &2175$67 675(7&+,1* 3$5O
$0(7(56Py,7+ ',*,7$/ ,0$*( 352&(66,1* 7(&+O
1,48(6 0$36 &$1 %( *(1(5$7(' 72 0((7 63(O
&,7& 5(48,5(0(176 &216,'(5,1* 5,6.0$33,1*P
h25 *(77,1* $ *(20253+2/2*,& 29(59,(:
utvo '$7$ 7(55$,1 3$5$0(7(56 :(5( (;75$&7O
(' )520 $fgo $6 6+$'(' 5(/,()N $63(&7 $1'
6/23( '(*5((N 0,1,080 $1' 0$;,080 &85O
9$785( 25 3/$1 &219(;,7< 0$36 86,1* gpxk
$1'c5&o$3 62)7:$5(P v+( 9$5,286 '$7$ 6(76
$6 ncpfucv gvo '$7$N 7232*5$3+,&N
*(2/2*,&$/ $1' *(23+<6,&$/ '$7$ )520 7+(
678'< 5(*,216 :(5( ,17(*5$7(' $6 /$<(56 ,172
iku 86,1* 7+( 62)7:$5( c5&x,(: iku UPU
:,7+ 7+( (;7(16,216 u3$7,$/c1$/<67 81' UfO
c1$/<67 2) c5&iku [PSP c'',7,21$/ *(2'$7$
$6 3529,'(' %< gutk c5&kou u(59(5 25
wuiu p$785$// j$=$5'6 u833257 u<67(0
:(5( ,1&/8'('N (P *P ($57+48$.( '$7$ 25
%$7+<0(75,& 0$36 Jh,*P TKP
c6 $ &203/(0(17$5< 722/ i22*/( g$57+

u2)7:$5( $1'pcucy25/'y,1' :(5( 86('
,1 25'(5 72 %(1(77 )520 7+( Uf ,0$*(5< 2)
7+( 678'< $5($ ,1 p257+(51 {8&$7$1P
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e)'M QY q%-/4% 3%.3).' !.$ fhr !002/!#( k!9%23 ). ! m!452!, g!:!2$ fhr /& x5#!4!. 35#( !3
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). 4(% 2%&%2%.#%3 ,)34HM

i(20253+20(75,& 3$5$0(7(56 $6 6/23( '(O
*5((N0,1,080 25 0$;,080 &859$785( 352O
9,'( ,1)250$7,21 2) 7+( 7(55$,1 0253+2/2*<
,1',&$7,1* *(20253+2/2*,& )($785(6 Jh,*P UK
7+$7 0,*+7 %( 5(/$7(' 72 922',1* (9(176P
v+(6( utvo '(5,9(' 0253+20(75,& 3$5$O
0(7(56 &255(6321' 72 *52836 2) RN S67 $1'
T1' 25'(5 ',5(5(17,$/6N :+(5( 7+( S67 $1'
T1' 25'(5 )81&7,216 +$9( &20321(176 ,1 7+(
z{ $1' 257+2*21$/ 3/$1(6 Jy22' S[[XKP c
6<67(0$7,& iku $3352$&+ ,6 5(&200(1'('
)25 1$785$/ +$=$5' 5,6. 6,7( '(7(&7,21 (;O
75$&7,1* *(20253+20(75,& 3$5$0(7(56
%$6(' 21 7+( utvo fgo '$7$ $6 3$57 2)
$ p$785$/ j$=$5' k1)250$7,21 u<67(0P

n,1($0(17 $1$/<6,6 86,1* 63$&( ,0$*(6
+$6 %((1 3$57,&8/$5/< 9$/8$%/( ,1 '(7(50,1O
,1* 5(*,21$/ )5$&785( 3$77(516 7+$7 5(9($/
620( 2) 7+( 675(66 +,6725< ,0326(' 21

/,7+2/2*,& 81,76P c6 )5$&785(6 $1' )$8/76 &$1
6(59( $6 &+$11(/:$<6 )25 &,5&8/$7,1* $1' &$1
%( ,167580(17$/ ,1 6725,1* $1' 029,1*
*5281' :$7(5N /,1($0(17 $1$/<6,6 :$6 &$5O
5,(' 287 %$6(' 21 ncpfucv gvo $1'
utvo ,0$*(5< )520 {8&$7$1 ,1 25'(5 72
*(7 $ 025( '(7$,/(' .12:/('*( 2) 7+( 7(&O
721,& 3$77(51P

R f%/'2!0()# !.$ f%/,/')# r%44).'

v+({8&$7$1 3(1,168/$ ,6 $ URR.0:,'( &$5O
%21$7( 3/$7)250 7+$7 (;7(1'6 1257+:$5'
)520 e(175$/ c0(5,&$ $1' ,1&/8'(6 7+(
o(;,&$1 67$7(6 2) e$03(&+(N {8&$7$1 $1'
s8,17$1$t22P k7 ,6 %281'(' 72 7+( :(67 $1'
1257+ %< 7+(i8/) 2) o(;,&2 $1' 72 7+( ($67
%< 7+(e$5,%%($1u($P t2&.6 $/21* 7+( &2$67
$5( 2) r/(,672&(1( $1' j2/2&(1( $*(N :+,/(
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e)'M RY o2/#%33).' /& rqsl $!4!M

2/'(5 o,2&(1( $1' g2&(1( '(326,76 $5( (;O
326(' )$57+(5 ,1/$1'P v+( 1257+(51 3$57 2)
{8&$7$1 &2035,6(6 7+( 7<3,&$/ .$567 025O
3+2/2*< &216,67,1* 2) 52//,1* 3/$,16 7+$7
+$9( )(: 685)$&( 675($06 $1' 2)7(1 12 685O
)$&( 9$//(<6P e$9(6 $1' .$567 )($785(6 $5(
7<3,&$/ ,1 1($5/< $// 3$576 2) 7+( r(1,168/$P
v+(0267 127$%/( .$567 )($785( ,6 7+( &(127(P
e(127( ,6 $ 7(50 86(' %< 7+( o$<$ )25 $1<
68%7(55$1($1 &+$0%(5 &217$,1,1* 3(50$O
1(17 :$7(5P y+,/( 620( &(127(6 $5( 9(57,&$/N
:$7(5O7//(' 6+$)76N 27+(56 $5( &$9(6 7+$7 &21O
7$,1 322/6 $1' 81'(5:$7(5 3$66$*(:$<6 ,1
7+(,5 ,17(5,25 Jd$&. S[[TKP
v+( /$1'6&$3( ,6 &+$5$&7(5,=(' %< 6,1.O

+2/(6N ,1 620( $5($6 7(16 25 +81'5('6 2) 6,1.O
+2/(6 3(5 648$5( .,/20(75(P v+(6( 6,1.+2/(6
5$1*( )520%$5(/< ',6&(51,%/( 6+$//2: 6:$/(6
21( 72 7:20(75(6 ,1 6,=( 72 '(35(66,216 +81O
'5('6 2) 0(75(6 ,1 '(37+ $1' 21( 25 025(
.,/20(75(6 ,1 :,'7+P c6 7+( 6,1.+2/(6 (1O
/$5*(N 7+(< 0(5*( 72 )250 &203281' 6,1.6

25 9$//(< 6,1.6P u20( 6,1.+2/(6 )250 %< 7+(
',662/87,21 2) %('52&. $7 7+( ,17(56(&7,216
2) -2,176 25 )5$&785(6P q7+(56 5(68/7 )520 7+(
&2//$36( 2) &$9( 522)6N $1' 67,// 27+(56 )250
(17,5(/< :,7+,1 7+( 62,/P
c%287 XW 0,//,21 <($56 $*2 $ /$5*( $67(5O

2,' 25 &20(7 ,03$&7(' 7+( 1257+:(67 &2$67O
/,1( 2) 7+( {8&$7$1 r(1,168/$N o(;,&2
Jh,*P V$ $1' %KP u(,60,&$//< 7+,6 e+,&;8/8%
,03$&7 '(326,76 $5( &+$5$&7(5,=(' %< $ &+$O
27,& 25 5(9(&7,21 )5(( )$&,(6 /<,1* %(1($7+
7+( 025( 25*$1,=(' v(57,$5< 6(',0(176P
c/21* 7+( ,11(5 9$1.6 2) 7+( &5$7(5N 7+( ,0O
3$&7 '(326,76 $5( TAV.0 25 *5($7(5 ,1 7+,&.O
1(66 $1' 29(5/,( ',6785%(' $1' '2:1'523O
3(' %/2&.6 2) 7+( o(62=2,& 7$5*(7 52&.6 $7
5$',, 2) VRAYR.0P c/21* 7+(:(67N 6287+ $1'
($67 0$5*,16 2) 7+( &5$7(5N 6(,60,& $1' :(//6
,1',&$7( 7+$7 7+( 723 2) 7+( ,03$&7 '(326,76
6+$//2: 72 $%287 URRAWRR0 68%6($ 2876,'(
$ 5$',86 2) $%287 YRAZR.0P k1 *(1(5$/N 7+,6
&,5&8/$5 5,0 $33($56 72 &21752/ 7+( /2&$7,21
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e)'M TY k`mcr`s dsl 3#%.% 3(/7).' #%./4%3 ). 4(% rv 0!24 /& 4(% )-0!#4 #2!4%2 G",5% 30/43HM `
#%./4% )3 ! 0!24,9 7!4%2L&),,%$K 7!,,L3)$%$ $/,).%M h4 )3 &/2-%$ "9 4(% #/,,!03% /& ! #!6% /&4%. &),,%$
7)4( 7!4%2M

2) 7+( ,1,7,$/ 0$5*,16 2) 7+( v(57,$5< %$6,1N
:+,&+ ,6 287/,1(' %< $ &,5&8/$5 *5$9,7< *5$',O
(17 $1' $ &(127( J6,1.+2/(K 5,1* 216+25(P
u20(+2: 7+( &5$7(5 ,6 $%/( 72 5($&+ 83
7+528*+ 6(9(5$/ +81'5(' 0(75(6 2) 6(',O
0(17N $1' 7(16 2) 0,//,216 2) <($56 2) 7,0(N
72 ,198(1&( *5281':$7(5 92:P u20( )250
2) 68%6,'(1&( &21752//(' %< 3(5,3+(5$/ 6758&O
785( 2) 7+( &5$7(5 0$< +$9( ,1'8&(' )5$&785O
,1* ,1 7+( 08&+ <281*(5 52&.6 7+$7 &29(5
7+( &5$7(5P v+( )5$&785,1* &28/' 7+(1 ,1,7,$7(
7+( *5281':$7(5 92: 7+$7 &$86(' 7+( &(12O
7(6 72 )250P v+,6 68%6,'(1&( 0,*+7 %( &21O
7,18,1*P v+( ('*(6 2) 7+( &5$7(5 &255(6321'
72 $ 127&+ ,1 7+( &2$67/,1( ,1 7+( ($67N $1'
72 $ 6+$53 %(1' 6287+:$5'6 ,1 7+( :(67P
c/62N 7+( &(127( 5,1* &255(6321'6 72 $ 7232O
*5$3+,& /2: '(35(66,21 2) 83 72 W 0(75(6
$/21* 08&+ 2) ,76 /(1*7+ Jj,/'(%5$1'N
+773\BB0,$&P84$&P &$BokceB&+,&;8/8%P+70N
m,16/$1' (7 $/P TRRWKP

S r425#452!, d6!,5!4)/.3 /& rqsl
c!4! !.$ k`mcr`s dsl /&
x5#!4!.

SMP l!00).' /& s2!#%3 /& 4(% b/3-)#
h-0!#4

u2 )$5 7+( e+,&;8/8% ,03$&7 &5$7(5 :$6
0$,1/< '(7(&7(' %< *(23+<6,&$/ $1' 0,1O
(5$/2*,& ,19(67,*$7,216 $1' 7+( 9$70253+2/O
2*< 6+2:6 /,77/( (9,'(1&( 2) 7+( 5,1* 6758&O
785( J=P dP m(//(5 (7 $/P TRRUN TRRVKP v+(
utvofgo '$7$ $1' 0253+20(75,& 0$36
&/($5/< 6+2: 7+( 287/,1( 2) 7+( e+,&;8/8%
,03$&7 &5$7(5P v+( 08/7,O5,1*(' 6758&785(
%(&20(6 9,6,%/( %< &2/285O&2',1* $1' 21
+,//6+$'( $1' 6/23( 0$36P e217285 /,1(6 (1O
+$1&( $ 7232*5$3+,& 5,1* '(35(66,21 JU 72
W 0(7(56 '(37+ $1' W .,/20(7(56 ',$0(7(5K
$1' 7+( 08/7,O5,1* 6758&785( ,198(1&,1*
*5281' :$7(5 92: $1' $6 $ &216(48(1&( 7+(
',675,%87,21 2) .$567 )($785(6P v+( &5$7(5
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5,0I6 ,167$%,/,7< &$86(' 7+( /,0(6721( 72
)5$&785( $/21* 7+( 5,0N )250,1* 7+( 7528*+P
h,*P W *,9(6 $1 ,035(66,21 2) 7+( &(127(6

$6 9,6,%/( 21 $ ncpfucv gvo 6&(1(P
h,*P X 6+2:6 7+( 5(68/76 2) /,1($0(17

$1$/<6,6 $1' 6758&785$/ (9$/8$7,21P n,1($5
$1' &859,O/,1($5 )($785(6 9,6,%/( 21 7+( 5(O
027( 6(16,1* '$7$ 7+$7 $5( $6680(' 72 %(
5(/$7(' 72 7+( ,03$&7 &5$7(5 :(5( 0$33('P
v+( ,17(16,7< 2) 0(&+$1,&$/ '()250$7,21 2)
7+( 68%685)$&( &$1 %( 9,68$/,=(' $6 )$5 $6
3266,%/( %< 0($16 2) 5(027( 6(16,1* J9,6,%/(
,1 ncpfucv gvo $1' utvo '$7$K %< $
'(16,7< 0$3 &$/&8/$7(' %$6(' 21 7+( /,1($5
$1' &859,O/,1($5 )($785(6 $6680(' 72 %( 5(O
/$7(' 72 7+( ,03$&7 &5$7(5 Jh,*P XKP
v+( ,198(1&( 2) 7+( 08/7,O5,1*(' 6758&O

785( 21 *5281':$7(5 92: $1' .$567 )($785(6
,6 9,68$/,=(' ,1 h,*P ZN 6+2:,1* 7+( &21&(1O
75$7,21 2) &(127(6 $1' 6,1.+2/(6 ,1 $ 5,1*O
'(35(66,21P

SMQ k).%!-%.4 `.!,93)3

d$6(' 21 7+( ',5(5(17 0$3 352'8&76 '(5,9('
)520 utvo '$7$ /,1($5N 0253+2/2*,& )($O
785(6 :(5( 0$33('P v+(6( /,1($5 $120$/,(6
2) 0253+2/2*,& 81,76 $6 $%5837 /,1($5
&+$1*(6 ,1 7+( '5$,1$*( 3$77(51N 6/23( 25,(1O
7$7,21 $1' &859$785( 25 /,1($5 6&$536 +(/3
72 '(7(&7 6758&785$/ )($785(6 ,1 7+( 68%685O
)$&(P g9,'(1&( )25 1(27(&721,60 ,6 ,1',&$7('
%< *(20253+2/2*,& )($785(6N (63(&,$//< %<
7+( '5$,1$*( 3$77(51 J%(1',1* $1' 25O6(7O
7,1* 2) 5,9(56KN 25 $/,*10(17 2) &(127(6 $1'
6,1.+2/(6P ncpfucv '$7$ 3529,'( $'',O
7,21$/ 7(&721,& ,1)250$7,21 %< 721$/
$120$/,(6 21 7+( ,0$*(5<P v+( (9$/8$7,21
2) ncpfucv gvo $1' utvo '$7$N 352O
9,'(6 +,176 2) 1(27(&721,& $&7,9,7<P
i5281':$7(5 92: $1' 7+( ',675,%87,21 2)

&(127(6 $1' 6,1.+2/(6 $5( 2%9,286/< $/62 ,1O
98(1&(' %< <281*(5 7(&721,& )($785(6N %(O
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&$86( 7+( &(127(6 $5( &21&(175$7(' ,1 7+26(
$5($6 :+(5( ',67,1&7 /,1($0(176 ,17(56(&7
($&+ 27+(5P
e20%,1,1* 7+( 5(027( 6(16,1* %$6(' /,1O

($0(176 :,7+ 7+( $1$/<6,6 2) /,1($5
$120$/,(6 ,1 7+( %$7+<0(75,& &217285 /,1(6
,7 6((06 72 %( 2%9,286N 7+$7 /,1($0(176 '(O
7(&7(' ,1 1257+(51 {8&$7$1 6+2: 7+( 6$0(
35,1&,3$/ 25,(17$7,216 $6 7+( /,1($5
%$7+<0(75,& $120$/,(6 '2P

SMR c%,).%!4)/. /& `2%!3 02/.% 4/
e,//$).' q)3+

d< (;75$&7,1* 7+( /2:(67 $5($6 )520 7+(
utvo fgo '$7$ 922',1* 686&(37,%/(
$5($6 &$1 %( '2&80(17('P v+( ,198(1&( 2)
68%685)$&( 6758&785(6 21 922',1* 686&(37,O
%,/,7< &$1%( 9,68$/,=(' %< 7+(iku ,17(*5$7('
29(5/$< 2) /2:/$1'6 $1' /,1($0(17 $1$/<6,6
Jh,*P [KP f,67,1&7 9,6,%/( /,1($0(176 1($5 7+(
&2$67 &$1 %( &255(/$7(' ,1 5(/$7,21 72 7+(,5
326,7,21 :,7+ /2:/$1'6P v5$&(6 2) ($5/,(5
&$7$67523+,& 922',1* (9(176 &$1 %( '(7(&7('

21 utvo $1' ncpfucv '$7$ $6 6+2:1
,1 h,*6P SR $1' SSP
v+(6( 9,6,%/( 75$&(6 2) 922',1* $5( ,1 &2O

,1&,'(1&( :,7+ 7(/' 2%6(59$7,216 2) y$5'
H d5$'< JS[Y[K '(6&5,%,1* 67250 '(326,76
,1 7+( 6+25(/,1( 6(&7,21 2) p257+($67
{8&$7$1 &20326(' 2) 0$7(5,$/ '(5,9(' %27+
)520 256+25( $1' )520 7+( 6+25(/,1(P

T r5--!29

R g9$/8$7,216 2) ncpfucv gvo $1'
utvo '$7$ 6+2: (9,'(1&( 7+$7 &$7$O
67523+,& 922',1* (9(176 +$9( +$33(1(' ,1
7+( 3$67 $7 7+( &2$676 2) {8&$7$1P v+,6
6+28/' %( &216,'(5(' ,1 7+( (0(5*(1&<
3/$11,1* $1' 0($685(0(176 2) ',6$67(5
35(3$5$7,21P v5$&(6 2) ($5/,(5 922',1*
(9(176 &$1 %( '(7(&7(' (63(&,$//< $7 7+(
1257+($67(51 &2$67 2) {8&$7$1P

R v+( 6758&785(6 2) 7+( &260,& e+,&;8/8%
,03$&7 &5$7(5 $5( &/($5/< 9,6,%/( 21 utvo
$1'ncpfucv '$7$P c &/26( 5(/$7,216+,3
%(7:((1 7+( ,03$&7 5(/$7(' 6758&785$/ 3$7O
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7(51 $1' 7+( 2&&855(1&( 2) &(127(6 $1'
27+(5 .$567 )($785(6 &$1 %( 67$7('P

R v5$&(6 2) 1(27(&721,& 029(0(176 $5( 9,6O
,%/( '8( 72 $%5837N 3$5$//(/ &+$1*(6 ,1 7+(
'5$,1$*( 3$77(51 ,1 pg {8&$7$1P

R n,1($5 $120$/,(6 ,1 7+( &2856( 2)
%$7+<0(75,& &217285 /,1(6 &$1 %( &255(O
/$7(' &216,'(5,1* 7+(,5 25,(17$7,21 $1'
326,7,21 :,7+ /,1($0(176 7+$7 :(5( 0$3O
3(' %$6(' 21 ncpfucv gvo ,0$*(5<
$1' 21 utvo '(5,9(' 0253+20(75,&
0$36P

v+( 0$,1 2%-(&7,9( 2) 7+,6 678'< :$6 $ &21O
75,%87,21 72 7+( ,03/(0(17$7,212) $p$785$/
j$=$5' A iku 5(/$7,1* $1' ,17(*5$7,1* 5(O
68/76 )520 ',5(5(17 5(027( 6(16,1* '$7$ $1'
*5281' '$7$ 72 3529,'( $ &/$66,7(' 5,6. 0$3
7+$7 0$< %( 86(' %< 121O63(&,$/,67 21O6,7(P

v+( '(6,*1 2) $ &20021 iku '$7$%$6(
6758&785( A $/:$<6 23(1 72 1(: '$7$ A &$1
*5($7/< &2175,%87( 72 7+( +202*(1,6$7,21 2)
0(7+2'2/2*,(6 $1' 352&('85(6 2) 1$785$/
+$=$5' 5,6. 0$1$*(0(17 ,1 {8&$7$1P

v+(6( &20321(176 2) $ iku $5( 5(&20O
0(1'('\
A (;75$&7,1* 0253+20(75,& 3$5$0(7(56

%$6(' 21 fgo '$7$ $1'
A &20%,1,1* 7+( 5(68/7,1* 0$36 :,7+ 6$7(/O

/,7( $1' 27+(5 *(2'$7$P

h5((Oiku 62)7:$5( 3529,'(6 7+( %$6,& iku
5(48,5(0(176\
fkxcOikuNo$3y,1'2:ikuN ucicikuN
(7&P &$1 %( 86(' :,7+287 &2676P

c'',7,21$/h5((Oiku 62)7:$5( ,6 $9$,/$%/(
$/62 )25 7+( 63$7,$/ $1$/<6,6 2) fgo '$7$P

d$6,& ncpfucv gvo $1' utvo '$7$
$5( 3529,'(' )5(( 2) &+$5*( )25 6&,(17,7& 5(O
6($5&+ 385326(6 )25 (;$03/( %< 7+( w1,9(5O
6,7< 2) o$5</$1'BwucP

v+(5()25( 7+( 86( 2) 7+( 5(027( 6(16,1*
$1' iku 7(&+12/2*< )25 1$785$/ +$=$5' 6,7(
$66(660(17 $1' )25 7+( (/$%25$7,21 2) +$=O
$5' 0$36 $&&25',1* 72 7+( 35(6(17(' $3O
352$&+ &$1 %( 5(&200(1'(' $6 $ /2: &267
$3352$&+ 7+$7 &28/' %( $&+,(9(' %< /2&$/
&20081,7,(6 ,1 {8&$7$1 $1' 27+(5 $5(&7('
&2817,(6 $6 &2175,%87,21 72 $iku '$7$ %$6(P

`#+./7,%$'%-%.43

f5Pg112 u((/(N j2&+6&+8/(x(&+7$ ,6 .,1'O
/< $&.12:/('*(' )25 &2175,%87,1* +,6 678O
',(6P

q%&%2%.#%3

d$&.NyPN S[[T\ e2$67$/m$567 )250('%<i5281'O
:$7(5 f,6&+$5*(N {8&$7$1N o(;,&2P A k17(51$7P
e2175P j<'52*(2/P SU\ VXSAVXXN x(5/$* j(,1=
j(,6(N j$1129(5N htiP

j,/'(%5$1'N cP\ e+,&;8/8% e5$7(5N o(;,&2N $1'
7+( e5(7$&(286 A v(57,$5< %281'$5<P A +773\BB
0,$&P84$&P&$BokceB&+,&;8/8%P+70

m,16/$1'N iPnP (7 $/PN TRRW\ v232*5$3+< 29(5
7+( e+,&;8/8% ,03$&7 &5$7(5 )520 u+877/(
t$'$5 v232*5$3+< o,66,21 '$7$P A i(2/P u2&P
c0(5P u3(&P r$3P UZV\ n$5*(o(7(25,7( k03$&76
kkk\ 33P SVSASVXP

m(//(5N iPN TRRV\ e+,&;8/8% ,03$&7 35('$7(6 7+(
mOv %281'$5< 0$66 (;7,1&7,21P A rpcu SRS
JSSK\ UYWUAUYWZP

m(//(5N iPN c'$77(N vPN u7,11(6%(&.N yPN
u78%(1N fPN d(51(5N |PN m5$0$5N wP H j$5O
7,1*N oPN TRRV\ o25( (9,'(1&( 7+$7 7+( e+,&O
;8/8% ,03$&7 35('$7(6 7+(mBv0$66 (;7,1&7,21P
A o(7(25,7,&6 H r/$1(7$5< u&,(1&( U[ JTRRVK\
SSTYASSVVP

m(//(5N iPN u7,11(6%(&.N yPN c'$77(N vPN j2/O
/$1'N dPN u78%(1N fPN j$57,1*N oPN f( n(21N
eP H f( n$ e58=N lPN TRRU\ u3+(58/( '(326,76
,1 e5(7$&(286Ov(57,$5< %281'$5< 6(',0(176 ,1
d(/,=( $1' i8$7(0$/$P A l2851$/ 2) 7+( i(2O
/2*,&$/ u2&,(7<N n21'21N x2/P SXR\ YZUAY[WP

m(//(5N iPN u7,11(6%(&.N yPN c'$77(N vP H
u78%(1N fPN TRRU\ o8/7,3/( ,03$&76 $&5266 7+(
e5(7$&(286Ov(57,$5< %281'$5<PAg$57+Ou&,(1&(
t(9,(:6 XT\ UTYAUXUP

m5,1*N fP\ e+,&;8/8% k0$3$&7 g9(17P A +773\BB
:::P/3/P$5,=21$P('8BukeB,03$&7A&5$7(5,1*B
e+,&;8/8%Be+,&;A7,7/(P+70/N +773\BB:::P/3/P
$5,=21$P('8BukeB,03$&7A&5$7(5,1*Be+,&;8/8%B
f5,//,1*Ar52-(&7P+70/

pcuc\ rkcRUUY[\ u+$'(' t(/,() :,7+ j(,*+7 $6
e2/25N {8&$7$1 r(1,168/$N o(;,&2P A +773\BB
3+272-2851$/P-3/P1$6$P*29B&$7$/2*BrkcRUUY[

r$5$5$6Oe$5$<$11,6N iPN TRRV\ x2/&$1,& v681$O
0,i(1(5$7,21 u285&(o(&+$1,606 ,1 7+( g$67O
(51 e$5,%%,$1 t(*,21P A u&,(1&( 2) v681$0,
j$=$5'6 TT JTK\ YVASSV JTRRVKN +773\BB /,O
%5$5<P/$1/P*29B7681$0,B76TTTP3')

u((/(N uPgPN S[[U\ i(2*5$7$ <f(6$552//2N x2/Pkkk
p2P ZA[P

u+$53721N xPnPN S[[W\ e+,&;8/8% k03$&7 e5$7(5
r529,'(6 e/8(6 72 g$57+I6 j,6725<P A g$57+ ,1
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u3$&( Z JVKN f(&(0%(5 S[[WN 3P YN +773\BB:::P
$*8P25*B6&,A62&B6+$53721P+70/

v+(,/(1Oy,//,*(N dPN S[ZS\ v+( c5$*8$,1+$ k0O
3$&7 u758&785(Be(175$/ d5$=,/P A t(9,67$ d5$6P
i(2&,(1&,$6 SS\ [SA[YN u$2 r$8/2BuPrPN
d5$6,/,(1P

v+(,/(1Oy,//,*(N dPN S[ZT\ v+( c5$*8$,1+$ c6O
752%/(0(Be(175$/ d5$=,/P Ai(2/P t'6&+P YS JSK\
USZAUTYN u7877*$57P

v+(,/(1Oy,//,*(N dPN S[ZX\ u$7(//,7(1Ot$'$5$8)O
1$+0(1 $/6 j,/)60,77(/ %(, '(5 g5)$6681* 921
g17:>66(581*66<67(0(1 ,1 p25'Oc)5,.$ 81'
x25'(5$6,(1P A |(,76&+5P f7P i(2/P i(6P SUY\
UXUAUYYN j$1129(5P

v+(,/(1Oy,//,*(N dPN S[ZY\ v+(w6( 2) c,5%251(
$1' u3$&(%251( t$'$5 k0$*(6 )25 7+( f(7(&O
7,21 $1' k19(67,*$7,21 2) k03$&7 u758&785(6P A
k1\ r2+/N lP Jg'PK\ t(6($5&+ ,1 v(55(675,$/
k03$&7 u758&785(6P A SSWSURNx,(:(*Ox(5/$*N
d5$816&+:(,*P

v+(,/(1Oy,//,*(N dPN TRRX$\ v681$0, t,6. u,7(
f(7(&7,21 ,1i5((&( %$6(' 21t(027(6 u(16,1*
$1' iku o(7+2'6P A u&,(1&( 2) v681$0, j$=O
$5'6 TV JSK\ UWAVZN +773\BB:::P67+-2851$/P25*B
TVSB:,//,*(P3')

v+(,/(1Oy,//,*(N dP H v$<0$=N vPN TRRX\ t(O
027( u(16,1* $1' iku e2175,%87,21 72 v681$O
0,t,6. u,7(6f(7(&7,21 2) e2$67$/c5($6 ,1 7+(
o(',7(55$1($1P A +773\BB:::P(:&UP25*B83O
/2$'B'2:1/2$'6Bu<0326,80Ao(*$g9(176A
RWAv+(,/(1Oy,//,*(ARWYP3')

v+(,/(1Oy,//,*(N dPN TRRX%\ g0(5*(1&< r/$11O
,1* ,1p257+(51c/*(5,$ %$6(' 21t(027( u(16O
,1* f$7$ ,1 t(63(&7 2) v681$0, j$=$5' r5(O
3$5('1(66P A u&,(1&( 2) v681$0, j$=$5'6 TW\
UASZN +773\BB67+-2851$/P25*BTWSB:,//,*(SP3')
+773\BB67+-2851$/P25*BTWSB:,//,*(TP3')

v+(,/(1Oy,//,*(NdPN TRRX&\ t(027( u(16,1* $1'
iku e2175,%87,21 72 v681$0, t,6. u,7(6 f(O
7(&7,21 ,1 u287+(51 k7$/<P A rhi TRRX JTK\ SRUA
SSVP

v+(,/(1Oy,//,*(N dPN TRRX'\ v681$0, j$=$5' ,1
p257+(51 x(1(=8(/$P A u&,(1&( 2) v681$0,
j$=$5'6 TW JUK\ SVVASW[P +773\BB:::P67+-285O
1$/P25*BTWUB:,//,*(P3')

v5?*(5N wP H v+(,/(1Oy,//,*(N dPN TRRX\ p$&+
'(5 h/87.$7$67523+( ,67 925 '(5 h/87.$7$6O
7523+( A f,( p87=81* 921 h(51(5.81'81*6O

'$7(1P A vw k17(51$7,21$/N NNu&+87= 925 m$7$6O
7523+(1DD WZ\ TXATYN vw d(5/,1N l81, TRRXN
+773\BB :::P78O%(5/,1P'(B)25(,*15(/$7,216B$5O
&+,9B78,AWZB752(*(5P3')

y$5'N yPeP H d5$'<N oPlPN S[Y[\ u75$1'/,1(
u(',0(17$7,21 2) e$5%21$7( i5$,16721(6N w3O
3(5 r/(,672&(1(N {8&$7$1N o(;,&2P A ccri
d8//(7,1N S[Y[N XU JUK\ UXTAUX[P

y22'N lPfPN S[[X\ v+( *(20253+2/2*,&$/ &+$5O
$&7(5,6$7,21 2) ',*,7$/ (/(9$7,21 02'(/6P A r+f
v+(6,6N w1,9(56,7< 2) n(,&(67(5N wmN +773\BB
:::P62,P&,7<P$&P8.B6-:2B3+'

k17(51(7 c''5(66(6\
u+$3(7/(6\
SP +773\BB0$3P1*'&P12$$P*29B:(%6,7(B6(*B+$=$5'
6A3$&,7&B9,(:(5P+70\ g$57+48$.( '$7$N 3/$7(
%281'$5,(6N
TP +773\BB:::P1*'&P12$$P*29B0**B,%&&$B
,%&&$P+70/\ v232*5$3+,& $1' %$7+<0(75,& '$7$
UP +773\BB:::P',9$O*,6P25*B'$7$Bf$7$u(59(5P+70
u$7(//,7( f$7$\
VP +773\BB*/&)$33P80,$&6P80'P('8\ZRZRB(6',B,1O
'(;P-63
WP +773\BB6570P&6,P&*,$5P25*BugngevkqpB,1
387e225'P$63
XP +773\BB($57+P*22*/(P&20B
YP +773\BB:25/':,1'P$5&P1$6$P*29B'2:1/2$'P
+70/
ZP +773\BB1+66P&5P86*6P*29B$%287w6P+70

c''5(66(6 2) 7+( $87+256\
rf f5P d$5%$5$ v+(,/(1Oy,//,*(
(O0$,/\ d$5%$5$Pv+(,/(1Oy,//,*(y7O21/,1(P'(
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