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68&+7P p$&+ (,1(5 .85=(1 d(6&+5(,%81* '(5
f$7(1*581'/$*( Jc%6&+1,77 TK :(5'(1 ,0
h2/*(1'(1',( ,1 '(1r52-(.7(1 (17:,&.(/7(1
o(7+2'(1 Jc%6&+1,77 UK 62:,( ',( (5=,(/7(1
g5*(%1,66( 81'i(1$8,*.(,7(1 Jc%6&+1,77 VK
(5/>87(57P

Q c!4%.'25.$,!'%

k0 t$+0(1 '(5 +,(5 925*(67(//7(1 d,27237<O
3(1021,725,1*Ox25+$%(1 :85'(1 f$7(1
'(6 ',*,7$/(1 u7(5(26&$11(56 jtueOc %=:P
'(5 1(8(5(1 m$0(5$9(56,21 jtueOcz
Jp(8.80 (7 $/P TRRSK 9(5:(1'(7P f,( y$+/
'(6 u(16256 (5)2/*7( $8)*581' '(5 =80 r52O
-(.767$57 ,0 l$+5 TRRR .21.855(1=/26(1 *(2O
0(75,6&+(1 81' 5$',20(75,6&+(1 g,*(1O
6&+$)7(1 '(5 (5=(8*7(1 d,/''$7(1P k1 ',(
c86:(5781* :,5' (,1 .203/(77(5 jtueO
f$7(16$7=N %(67(+(1' $86 (,1(0 3$1&+52O
0$7,6&+(1 p$',5.$1$/ 81' 9,(5 h$5%%>1O
'(51 Jd/$8N i5@1N t27 81' k1)5$527K 62:,(
(,1(0 f,*,7$/(1 q%(59>&+(102'(//
JfqoKN (,1*()@+57P h@5 '(1 (5(.7,9(1 g,1O
6$7= %(, '(1 *52M9>&+,*(1 w17(568&+81*6O
*(%,(7(1 817(5 d(,%(+$/781* +?&+670?*/,O
&+(5 *(20(75,6&+(5 i(1$8,*.(,7 :85'(1 ',(
d,/''$7(1 0,7 (,1(5 d2'(13,;(/*5?M( 921
TW &0 %=:P UT &0 Jd,/''$7(1K %=:P S0
JfqoK $86 (,1(5 h/8*+?+( 921 URRR0 %,6
XRRR0 (5+2%(1P c/6 $%62/87( i(1$8,*.(,O
7(1 6,1' uTR &0 ,1 +25,=217$/(5 81'
uUR &0 ,1 9(57,.$/(5 t,&+781* 6(,7(16 '(6
f$7(1/,()(5$17(1 $1*(*(%(1P
y(,7(5+,1 :85'(1 )@5 (,1i(%,(7 921 (7:$

XW .0T ,0 t$+0(1 (,1(6 r,/27352-(.7(6 =85
.20%,1,(57(1 f$7(1$86:(5781* n$6(56&$1O
1,1*Of$7(1 '(6 u<67(06 cnvo STTW Jh$P
q37(&+K ,1 '(1 c86:(57(352=(66 $8)*(120O
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Hohe Vegetation > 8 m

(z.B. Bäume) /

“hoher” Schatten

Level 2

SEPARIERUNG VON INFORMATIONEN

a) mittels Vegetationsindex

und Höhenschwellwert als Masken

b) Definition von Mindestflächengrößen

der Objektklassen

z.B. Offenboden

z.B. Magerrasen

Level 3

BILDBEARBEITUNG

a) unüberwachte Klassifikation

b) überwachte Klassifikation

(maximum likelihood)

z.B. Einzelbäume

z.B. Acker

z.B. Weiden-Auwald

z.B. Pappelforst

z.B. Schilf

z.B. Gebüsche

z.B. Ruderalfluren

a)

Level 4

GIS-GESTÜTZTE NACHBEARBEITUNG

b) b)

Biotoptypenklassifikation

HRSC-AX-Daten (inkl. DOM)

Definition von Mindestgrößenflächen für Biotoptypen

Zusammenführen der individuellen Klassifikationsergebnisse

Level 1

ABLEITUNG WEITERER

NFORMATIONEN

Textur

Vegetationsindex

Level 0

AUSGANGSDATEN

Definition von Nachbarschaftsbeziehungen

Manuelle Kontrolle

Auffüllen der Schattenflächen (Majority-Filterung in

Abhängigkeit von Biotoptypen und Höhe)

Offenboden /

geringe Vegetation /

Wasser / Schatten

Niedere Vegetation < 8 m

(z.B. Gebüsche) /

Schatten

`""M PY e,533$)!'2!-- $%3 %.47)#+%,4%. ()%2!2#()3#(%. j,!33)&)+!4)/.3!",!5&%3 !5& a!3)3 6/.
gqrbL`wM

0(1P p$+(=8 */(,&+=(,7,* =8 '(1 jtueO
czOd,/''$7(1 J'P +P SV v$*( )5@+(5 ,0 c8O
*867 TRRTK :85'(1 j?+(1O 81' k17(16,7>76O
'$7(1 '(6 n$6(56&$11,1*Ou<67(06 ,1 SR
@%(5/$33(1'(1 u75(,)(1 %(, (,1(5 h/8*+?+(
921 STRR0 $8)*(=(,&+1(7N 62'$66 (,1(
'85&+6&+1,77/,&+( r81.7',&+7( 921 S r81.7B
0T (5=,(/7 :(5'(1 .2117(P u(,7(16 '(6f$7(1O
/,()(5$17(1 (5)2/*7( 62:2+/ ',( i(25()(5(1O
=,(581* '(5 f$7(1N $/6 $8&+ ',( 7+(0$7,6&+(
m/$66,7=,(581* J8P $P ,1 ',( m/$66(1 NNi581'
0,7 y$66(59>&+(1DDN NNq%(59>&+(1DD 81'
NNu2167,*( r81.7( A ,16%(621'(5( x(*(7$O
7,21DDK '85&+x(5:(1'81* 63(=,(//(5 h,/7(5$/O
*25,7+0(1P

R l%4(/$)+ :52 !54/-!4)3)%24%.
`",%)45.' 6/. a)/4/0490%.

h@5 (,1( $8720$7,6&+( d,27237<3(1./$66,7O
.$7,21 $86 +?&+67$89?6(1'(1jtueOf$7(1

:85'( (,1 +,(5$5&+,6&+(6 ikuO%$6,(57(6
m/$66,7.$7,2169(5)$+5(1 (17:,&.(/7N '$6 ,1
c%6&+1,77 UPS (5/>87(57 :,5'P k1:,(:(,7
'85&+ ',( k17(*5$7,21 =86>7=/,&+(5 j?+(1O
'$7(1 81' k17(16,7>76:(57(N ',( '85&+ 98*O
=(8**(67@7=7(6 n$6(56&$11,1* $8)*(=(,&+1(7
:25'(1 6,1'N (,1 o(+5:(57 )@5 '(1 m/$66,O
7=,(581*6352=(66 (5=,(/7 :(5'(1 .$11N :,5'
$16&+/,(M(1' ,1 c%6&+1,77 UPT '$5*(/(*7P

RMP g)%2!2#()3#(%3 j,!33)&)+!4)/.3L
6%2&!(2%. !5& a!3)3 6/.
gqrbLc!4%.

f$6 +,(5$5&+,6&+(N ikuO%$6,(57( x(5)$+5(1
=85 $8720$7,6&+(1 d,27237<3(1Om/$66,7.$O
7,21 $86 jtueOf$7(1 %$6,(57 $8) 80)$1*O
5(,&+(1 m/$66,7.$7,216Ox(568&+(1 81' h(+O
/(5$1$/<6(1 %=:P '(5 r5@)81* (,1(5 c1=$+/
921 c/7(51$7,9(1 %(, '(5 x(5$5%(,781* Jg+O
/(56 (7 $/P TRRRN i>+/(5 TRRRKP f,( (17:,O

SVVlMf;(,%2 %4 !,MK `54/-!4)3)%24% `",%)45.' 6/. a)/4/0490%.



a. b. c. d.

`""M QY s2%..5.' $%2 h.&/2-!4)/.%. -)4 g),&% $%3 u%'%4!4)/.3).$%8 mcuh !,3 l!3+% 5.$ %).%3
g<(%.3#(7%,,7%24%3 I!MY f%3!-4"),$ > "Y m)#(4Lu%'%4!4)/. > #Y .)%$2)'% u%'%4!4)/. G"PO-H >
$Y (/(% u%'%4!4)/._M

&.(/7( o(7+2'( */,('(57 6,&+ ,1 9,(5 d($5%(,O
781*6/(9(/ J9*/P c%%P SKN ',( 1$&+)2/*(1' %(O
6&+5(,%(1 :(5'(1P y(,7(5( f(7$,/6 *(%(1
$8&+ g+/(56 (7 $/P JTRRUKN i>+/(5 H l$O
12:6.< JTRRUK 62:,( i>+/(5 (7 $/P JTRRSKP

RMPMP k%6%, PY `",%)45.' 7%)4%2%2
h.&/2-!4)/.%.

f,( jtueOf$7(1352'8.7(N 'P +P ',( 9,(5
08/7,63(.75$/(1 d>1'(5 81' '(5 3$1&+52O
0$7,6&+( p$',5.$1$/N 62:,( '$6 f,*,7$/(
q%(59>&+(102'(// JfqoK :(5'(1 ,0 n(O
9(/ S 80 =:(, :(,7(5( d>1'(5N ',( (,1 v(;O
7850$M Jx$5,$1=7/7(581* $8) '(5 d$6,6 (,1(6
.$17(19(567>5.7(1 3$1&+520$7,6&+(1 d,/O
'(6K 81' (,1(1 x(*(7$7,216,1'(; JpfxkK 5(O
35>6(17,(5(1N $1*(5(,&+(57 81' =8 (,1(0
o(+5.$1$/%,/' =86$00(1*()@*7P k16%(621O
'(5( ',( g,1%(=,(+81* '(6 v(;7850$M(6 (5O
:(,67 6,&+ %(, '(5 m/$66,7.$7,21 J9*/P c%O
6&+1,77 UPSPUK =85 w17(56&+(,'81* 921 d,2O
723O 81' p87=81*67<3(1 0,7 6(+5 */$77(5
q%(59>&+( J:,( y$66(5 2'(5 o>+*5@1/$1'K
*(*(1@%(5 62/&+(1 0,7 6(+5 5$8(5 u758.785
J:,( t?+5,&+7 2'(5 i(%@6&+K $/6 6,1192//P

RMPMQ k%6%, QY r%0!2)%25.' 6/.
h.&/2-!4)/.%.

f,(6( (5:(,7(57(1 g,1*$1*6'$7(1 .?11(1 ,1
n(9(/ T ,1'(;O %=:P 6&+:(//:(57%$6,(57 ,1
0(+5(5( 6(0$17,6&+( n$<(5 *(75(117 :(5O
'(1\ f(5 %(5(&+1(7( x(*(7$7,216,1'(;
pfxk (50?*/,&+7 ',( v5(1181* 921 x(*(7$O

7,21 81' p,&+7Ox(*(7$7,21P y(,7(5+,1 .$11
=:,6&+(1 +2+(5 81' 1,('5,*(5 x(*(7$7,21
0,77(/6 (,1(6 j?+(16&+:(//(1:(57(6 817(5
x(5:(1'81* '(6 fqo',5(5(1=,(57 :(5'(1P
c/6 g5*(%1,6 '(5 v5(1181* 5(68/7,(5(1 ',(
k1)250$7,216%(67>1'(\

R NNp,&+7Ox(*(7$7,21DD Jy$66(5N q5(1%2'(1N
*(5,1*( x(*(7$7,21KN

R NNp,('5,*:@&+6,*( x(*(7$7,21DD 81'
R NNj2&+:@&+6,*( x(*(7$7,21DD

f85&+ ',( +2+( 5>80/,&+( c89?681* '(5
jtueOczOf$7(1 81' '(5 3,;(/25,(17,(57(1
c5%(,76:(,6( :(5'(1 %(, '(5 v5(1181* '(5
k1)250$7,21(1 $8&+ 6(+5 ./(,1( h/>&+(1
,'(17,7=,(57P f,(6( 67(//(1 $//(5',1*6 1,&+7
81%(',1*7 k167$1=(1 '(5 *(:@16&+7(1 q%O
-(.7./$66(1 '$5 81' 6,1' '$+(5 )@5 ',( y(,O
7(59(5$5%(,781* 1,&+7 (5:@16&+7P f$+(5 ,67
(,1( f(71,7,21 921 o,1'(679>&+(1*5?M(1
)@5 ',( 817(56&+,('/,&+(1 6(0$17,6&+(1
m/$66(1 925 '(5 v5(1181* '(5 k1)250$7,216O
6&+,&+7(1 6,1192//P j,(5)@5 :(5'(1 y(57(
921 VR0T )@5 ',( 1,('5,*(1 81' +2+(1 x(O
*(7$7,216%(67>1'( 62:,( YR0T )@5 ',(p,&+7O
x(*(7$7,216%(5(,&+( )(67*(6(7=7P f,( 5(68/O
7,(5(1'(1 o(+5%$1'%,/'(5 J9*/P c%%P TK
.?11(1 '$11 $16&+/,(M(1' -(:(,/6 6(3$5$7
,0 n(9(/ U 0,7 m/$66,7.$7,216$/*25,7+0(1
:(,7(59(5$5%(,7(7 :(5'(1P

RMPMR k%6%, RY a),$!.!,93%

h@5 ',( :(,7(5( f,5(5(1=,(581* '(5 1,('5,O
*(1 81' +2+(1x(*(7$7,21 71'(7 ,0d($5%(,O
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781*6/(9(/ U 817(5 x(5:(1'81* 921 v5$,O
1,1*6*(%,(7(1 (,1( @%(5:$&+7( m/$66,7=,(O
581* Jo$;,080On,.(/,+22'Oo(7+2'(K
67$77P f,( :(,7(5( m/$66,7.$7,21 '(5 p,&+7O
x(*(7$7,21 .$11 +,1*(*(1 0,7 81@%(5:$&+O
7(1 m/$66,7.$725(1 Jk62'$7$ e/867(5,1*K
92//=2*(1 :(5'(1P

RMPMS k%6%, SY fhrL"!3)%24%
m!#("%!2"%)45.'

n(9(/ V %(,1+$/7(7 (,1( ikuO%$6,(57( p$&+O
%($5%(,781* =85 g567(//81* '(6 (1'*@/7,*(1
m/$66,7.$7,216(5*(%1,66(6P f85&+ ',( +2+(
5>80/,&+( c89?681* '(5 jtueOcBjtueO
czOf$7(1 :,5' (,1( |8:(,681* 921 o,1O
'(679>&+(1*5?M(1 ,1 c%+>1*,*.(,7 =80
d,27237<3 127:(1',*P d(, '(5 |86$00(1O
)@+581* '(5 (,1=(/1(1 m/$66,7.$7,216Og5O
*(%1,66( =8 (,1(0 g5*(%1,6/$<(5 :(5'(1 '$O
+(5o,1'(679>&+(1*5?M(1 )@5 -('(1 d,2723O
7<3 '(71,(57 J=P dP )@5 *(6&+/266(1(d$80%(O
67>1'(\ TRR0TK 81' (,1( =86>7=/,&+ '(71,(5O
7( r5,25,7>7(1/,67( %($&+7(7P
c16&+/,(M(1' ,67 '85&+ ',( x(5:(1'81*

(,1(5 h,/7(50$75,; (,1 c85@//(1 '(5 u&+$7O
7(1%(5(,&+( 0?*/,&+P c//(5',1*6 :(5'(1
'85&+ ',( i/>7781* $8&+ ',( i5(1=(1 =:,O
6&+(1 817(56&+,('/,&+(1 d,27237<3(1 9(5O
)>/6&+7P w0 ',( x(5=(5581* '(5 i5(1=%(5(,O
&+( =8 0,1,0,(5(1N :85'(1 817(5 x(5:(1O
'81* '(6 fqo',( u&+$77(1 ,1 =:(, m/$66(1
817(57(,/7 J+?+(5 2'(5 1,('5,*(5 $/6 SR0KP
d(, '(5 $16&+/,(M(1'(1 o$-25,7<Oh,/7(581*
:(5'(1 u&+$77(1N ',( +?+(5 $/6 SR0 6,1'N
185 0,7 %(1$&+%$57(1 d,27237<3(1./$66(1
'(5 NN+2+(1 x(*(7$7,21DD $8)*()@//7P f,(
u&+$77(1%(5(,&+(N ',( 1,('5,*(5 $/6 SR0
6,1'N:(5'(1 '(0=8)2/*( 1850,7 $1*5(1=(1O
'(1 d,27237<3(1 NN1,('5,*(5 x(*(7$7,21DD (5O
6(7=7P
k1 (,1(0 :(,7(5(1 c5%(,766&+5,77 :(5'(1

p$&+%$56&+$)76%(=,(+81*(1 =:,6&+(1 '(1
(,1=(/1(1 d,27237<3(1 %(5@&.6,&+7,*7P j,(5O
%(, :,5' %(,63,(/6:(,6( (,1( u75$M(N ',( =:,O
6&+(1 =:(, y$66(52%-(.7(1 /,(*7N $/6 d5@&.(
'(71,(57P |85 u,&+(567(//81* '(5 g5*(%1,6O
*@7( :(5'(1 ',( m/$66,7.$7,216Og5*(%1,66(
$16&+/,(M(1' 12&+ (,1(5 0$18(//(1 p$&+O
%($5%(,781* 817(5=2*(1N 8P $P 80 (,1=(/1(
h(+/./$66,7.$7,21(1 =8 (/,0,1,(5(1 2'(5

:(,7(5( ,1+$/7/,&+( w17(56&+(,'81*(1 =:,O
6&+(1 %(67,007(1 d,27237<3(1 J=P dP u&+,/)O
n$1'5?+5,&+7 81' 7,'(%((,198667(0 u&+,/)O
5?+5,&+7K 925=81(+0(1P

RMPMT r4!.$!2$)3)%25.'

w0 ',(6(1 +,(5$5&+,6&+(1 m/$66,7.$7,216O
$%/$8) =8 67$1'$5',6,(5(1 81' =8 $8720$7,O
6,(5(1N:85'(0,7 '(0gtfcu kocikpgD
o2'8/ NNu3$7,$/ o2'(/(5DD *($5%(,7(7P j,(5O
0,7 67(+7 (,1 k167580(17 =85 x(5)@*81*N 0,7
'(66(1 j,/)( ,1 (,1(0 62 *(1$117(1 o2'(//
(,1( %(67,007( c%)2/*( 921 9(56&+,('(1(1
81' 02',7=,(57(1 gtfcu kocikpgDO
h81.7,21(1 '(71,(57 :(5'(1 .$11P f,(6(
o2'(//( :85'(1 ,1=:,6&+(1 ,1 ',( gtfcu
kocikpgDOq%(59>&+( $/6 (,*(1(6 o2'8/
,17(*5,(57P g,1( �%(575$*81* '(6 x(5)$+5(16
$8) d,/''$7(1 817(56&+,('/,&+(5 c8)1$+0(O
=(,7381.7( .2117( (5)2/*5(,&+ '85&+*()@+57
:(5'(1P

RMQ j/-").)%24% `537%245.' 6/.
a),$L 5.$ k!3%23#!..).'Lc!4%.

RMQMP h.4%20/,!4)/. $%2
k!3%23#!..).'Lc!4%.

h@5 ,17(*5,(57(c86:(5781* '(5jtueOd,/'O
'$7(1 =86$00(10,7 '(1j?+(1O 81' k17(1O
6,7>76'$7(1 $86 '(0 n$6(56&$11,1*N ',( 25,O
*,1>5 $/6 815(*(/0>M,* 9(57(,/7( r81.7:2/O
.(1 925/,(*(1N (5)2/*7 ,0 (567(1 u&+5,77 (,1(
v5$16)250$7,21 ,1 (,1 +2&+$8)*(/?67(6 t$6O
7(5 0,7 (,1(5 r,;(/*5?M( 921 TW &0P |85 :(,O
7(5(1 c86:(5781* %=:P c%/(,781* 921 j?O
+(1O %=:P k17(16,7>760(5.0$/(1 :(5'(1 $86
'(1 j?+(1'$7(1 (,1 f,*,7$/(6 q%(59>&+(1O
02'(// JfqoK 81' (,1 f,*,7$/(6 i(/>1'(O
02'(// JfioK 0,77(/6 U4UOo$;,080O
%=:P U4UOo,1,080Oh,/7(581* ,17(532/,(57P
c86 fqo 81' fio :(5'(1 $16&+/,(M(1'
'85&+ u8%75$.7,21 q%-(.7+?+(1 %=:P (,1
1250$/,6,(57(6 fqo J1fqoK %(5(&+1(7
Jc%%P UKP f,( $8)*(=(,&+1(7(1 k17(16,7>76O
:(57( :(5'(1 (%(1)$//6 '85&+ (,1( k17(532O
/$7,21 JTS4TSOo,77(/:(57Oh,/7(581*K ,1 (,1
t$67(5 @%(5)@+57P

SVXlMf;(,%2 %4 !,MK `54/-!4)3)%24% `",%)45.' 6/. a)/4/0490%.



`""M RY a),$!533#(.)44 bhq G,).+3H 5.$ !53 k!3%23#!..).'Lc!4%. !"'%,%)4%4%3 .cnl G2%#(43HM

RMQMQ `",%)45.' 5.$ r%,%+4)/. 6/.
l%2+-!,%. !53 k!3%2$!4%.

c86 '(1 j?+(1O 81' k17(16,7>76'$7(1 .?1O
1(1 1(%(1 '(1 $%62/87(1y(57(1 =86>7=/,&+(
o(5.0$/( :,( =P dPi5$',(17(1N m5@0081O
*(1N v(;785(1 81' c63(.7( =85 k1)250$O
7,216*(:,1181* $%*(/(,7(7 :(5'(1P x25 '(0
j,17(5*581' (,1(5 d,27237<3(1Om/$66,7.$O
7,21 :85'( ',( q%-(.7./$66(1O63(=,76&+(
u,*1,7.$1= $//(5 o(5.0$/( '85&+ (,1( 9,68O
(//( k17(535(7$7,21 62:,( '85&+ ',( d(67,0O
081* 81' d(:(5781* 921 67$7,67,6&+(1
m(11:(57(1 $%*(6&+>7=7 81' ,17(535(7,(57P

c%*(/(,7(7( j?+(10(5.0$/( 6,1' (5:$5O
781*6*(0>M )@5 NN+2+(DD d,27237<3(1 6,11O
92// (,16(7=%$5P k16%(621'(5( '$6 1fqoN
'$6 ',( $%62/87(1 q%-(.7+?+(1 %(,1+$/7(7N
.$11 (,1( 6(+5 *(1$8( w17(56&+(,'81* 921
d,27237<3(1 )@5 (,1( m/$66,7.$7,21 /(,67(1P
f,( $%*(/(,7(7(1j?+(17(;785(1 JU4UOm$1O
7(17/7(581* 0,7 $16&+/,(M(1'(5 U4UOx$O
5,$1=7/7(581*K %,(7(1 (%(1)$//6 (,1'(87,*(
o(5.0$/( )@5 %(67,007( q%-(.77<3(1 :,(
=P dP =85 w17(56&+(,'81* 921 i(%>8'(1
J=P dP h/$&+'$&+ 81' i,(%(/'$&+KN 2'(5 '(5
g5.(1181* .203/(;(5 u758.785(1 J=P dP
q%673/$17$*(1KP f$5@%(5 +,1$86 %,(7(7 (,1(
m20%,1$7,21 '(5 j?+(10(5.0$/( 0,7
63(.75$/(1 k1)250$7,21(1 %=:P '$6 x(5+>/7O
1,6 '(5 j?+(10(5.0$/( =8(,1$1'(5 (,1(
:(,7(5( q37,21 =85 m/$66,7.$7,21P

c8&+ ',( n$6(5,17(16,7>76'$7(1 :85'(1
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b. Digitalisierung mit

anschließender Attributierung

a. Ausgangsbild (RGB-Darstellung)

d. Klassifikationsergebnis auf

Basis HRSC-AX- und ALTM-Daten

ohne manuelle Überarbeitung

c. Klassifikationsergebnis

auf Basis der HRSC-AX-Daten

ohne manuelle Überarbeitung
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Grünland Mais Kartoffeln Raps Futterklee
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