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Sensitivity vs. 1 - Specificity for TRIBIC
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"H$%&'($) *($+,-/-0)- 1+,% /2 3') 4#/50.)67 -'($6 ,8)% 0%/-39#61:

&'($ /2 3,9 <%.<==)- <3)% >'($6::<%.<==)- 3)% ?%6 ,/9+'%.)-@
A$)% +/%3)- 2B% 3) C=+)&6D,%,=)6)% A/%($9($-'669+)%6) B8)% )"
1) E)%<'3) F<- GH 1,$%)- 0)+#$&6@ A') J-3) $-0)0)- 96,==)- ,&&)

19 G 1,$%)-@ A') A'9.%)D,-1 1+'9($)- 3)= K)'6'-6)%F,&& LMNL 8'9 LMMH
3)% C=+)&63,6)- /-3 3)- J-3",$%)- OHHP 8'9 OHH! : 8)0%B-3)6 3/%($
3') )%2B08,%.)'6 3)% A,6)- : '96 .-, DD F)%6%)68,%@ A') J-3) F<- Q3)%
RLML!S <$-) >,($D%B2/-0 '= J)&3) - 3') T<3)&&)%/-0 1/ B8)%-)$=)-7
+#9%) ,8)% -'($6 1/&#99'0@
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6/-09+,3%9($)-&'($.)'6 ,/9+'%.)-@ A') ?--,$=) +% ")3<($7 3,99 3,9
T.%<.&'=, /-6)% 3)- *6)-)- 9)$% .<-96,-6 '96 /-3 3,9 V,0)9+)66)%
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5%(/)&H%/) (*%0 =8-%##)&=8/(%")& 8&1 %8%$=8;)()*)&@ 3+,D*)(*G)*)& #*/
1)( N)70$)(0&=*)(8&' 8&1 9% (#7&*-*)(8&' 1)( ()+,/ 8&/)(-+,*)10*+,)& O8)0B
0)&H -7D*) 1)( -),( '(7--)H #%6&8)00) .**/9%0*-*)(8&'-%8$D%&1 ,%:)& =8# P;B
8+, 1)( P8$:)()*/8&" 1*)-)( <&$7(#%/*78&-Q8)00) )$2,(/@

M9 [+)'((4) (-

P8$ 1*) >)(D)&18&' E7& 3%/)00*/)&;*01)(& D8(1) E)(=*+/)/H 1% -*) *& 1)(
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"HSUHE'() *)+ +(, -$/.,,() +($ 0$12 3%( 45%)+ 5#64 70&8%'+¥)8 29:
(%81 +%(<() 0)<#1;2 =%>?1 #'( +.$1 #@8(@A?$1() HLOB*("() <1#)+() %)

TriBic Ja/Nein

_lebend
Feldautnahmen,/ Aufnahmefiachen -~nzanl Funde — o0

weitere Arten
Standart/Lebensraum
DHM25
Héhenmodell ~~ Héhenlinien Vector2s
Einzelpunkte

Hdhenlage

Habitat T. biconicus |

aus dem Hdhenmodell
abgeleitete Variablen
vorhandene Umweltvariablen

Niederschla
Kimadaten é//_—@em Zratr
laten Interpaliert und auf das Hahen- ..
aus Messreinen  oqe) hochgerechnet

=

Sonneneinstrahiun
Morthness/Eastness

Bodenbedeckung (AY
Lufthilder
Satellitenbilder Landsat

Parallelarten
FaunaDB-CH 2o niurrenzarten

Fernerkundun

"H#$%&' ()*+ . [0..-#12"3- &4125 5%. 60$-##"-.%&' 0."-82"-.2 4"78 1& $-& 30.818$-&-&
12-8&)

8()AB()+($ 0&+(>/*)8 .+($ C$8%(&%68/(%1 *$ (S@AS8*)82 3()).>? "(S@AS1(
+9b(<( DL1*+%( A&($ (%)( 85.<<( E#?' #) F,G('L"#$%#&'()2

0"( F,G('1"#$%#&'() ,*<<1() %, <('&() 25 25,HI#<1($ ".$'%(8() *)+
8()#* #*@ +#< F)1($<*>7*)8<8(&%(1 ;*8(<>?)%11() G($+()2

" $%&()*+, /0", & &%0 1+00%2-)*+,

39%( A&($ IKK F,G(LHS$Y#&' () G*$+() #*@ L.$$(#1%.) *)L($<*>?1M C%)( 2.2(
L.$$(#1%.) :G%<>?() :G(% H#$YH&'() &(+(*L(IN +#<< +9%( ($<1( (%)() 8$.<<()
0)L(%' +(< O)@.$,#1%.)<8(H#1L(< +($ ;G(%L() #&+(>I1 *)+ +9%( :G(%L( H*,
(2$)(*( 0)@.$,#1%.) ;*, 5.+(" &(%1$#8() #))2 O) (%)(, ($<1() D>?$%11

G($+() #$%H&'() %1 L.S$(#1%.)</.(P;%(0)1 r > 0:85 ('%,%)%($12 3#&(%

9", "$ $-. 140#%2:-2 $-. ;0..-#12"08&-& &178 <-1.40& 3-.:-&$-2= :-#78-. $-&

#'8-1.-& >%4172-8818&' 5:-"-. @1."11#-& 1-478.-"12) A 1-$-%2-2 /-"& >%4172-&81&' %&S$

B -"& 30##42C&S$" #'&-1.-. >%A4127-881&") &$-.-= &'782 #"&-1.- >%417?-&8C&- - $-&
&'782 1-.D7/4"782"2E 3%#) $15% $-& $%.78 $"- F'&/-#G%&/2"08&-& HO4"&%A4 15:) "&%4 '-'-
1-&-& >%4127-8&81&' 30& I"#$%&" %&S)H%&" "& 1) ()()



#8068 '( ")*+% $,%-./)%#,012

" [ #
#5% #$ &
$% *, X4+ /. 012
(
$% *+, 3 -+455 .6 012
(
&& 78 *+ -5 5 012
&& 78 *4 -5 5 012
%' 7 < 4 + +4
= >505 <<% ? @ 012
() C b 6> @
A) 012
B) <
(" 4 56 56+*
>5005 <<% 2 @| 012
* 1% 1 *+3, D-5*D 012
>6D$ @
x4 E ) *+ *6G+ + 012 #
] > =06<%? @
* B -++4 66+
>5%5 <<% =)@ 012
, =) cc L6/ /6. # 1
< >5%5 D@ 012
(- ? % -H >+ 012
(& -6/ ;H .44/
5+*
%& |2 * -/154 646 012 # 1
E ><@
,0- ? *+00 *+ -#. B * 012
, 0& B -++5 /4
B 8 *+3, + 012 H H HH#

"HESH 0%&'( ) +!, H#-+#$$*-/ 0#1 231 04# S560#$$4#1*-| TH18#-0#.#- 9,8#$.7114!"$#-

*-0 O#1 4, 9-#HL+x*-[+/#"A#. |-[#.16<#-#- HLH#"#1H#A# 04#+#1 S1141"$#-& ?4# @AL4B
14-1$"HCHA:;-*-|@ "#CA#,. +4:; 1¥2 0#- DI #- 4- O#1 ?1.#-+1,,$*-/ 76- E& F:G#1H =1J

KI*++#1 "#41" L& ?4# @IHTHS@ "#CA##- +4:, *2 04# +*GCH++4AT# >#114-#1*-/ O#1 M-C!;$
9,8#$.71141"$#- "#4 0#1 560#$$4#1*-/ KM"+:;-4.. %&%L&



#8068 '( ")*+% $,%-./)%#,012 !

o >

=

S o

A 3 o S S
¥ & ~ 2 3 ;Qr ﬁ ~ 8 & F S s 2 +
=R o < I a ¥ R & VA~ T 4 i

I"#$(; 9@AB 9@B? 9@CC 9@89 9@D9 9@CE 9@9? 9@9C 9@CF 9@8B 9@BC 9@9C 9@9? 9@9E 9@9B 9@98 9@9G
"#$"% @ 9@9A 9@C9 9@B9 9@?? 9@GC 9@8B 9@BB 9@7?C 9@88 9@A9 9@B? 9@9? 9@IE 9@B8 9@9B 9@9C
&'()*+ @ @ 9@BF 9@C? 9@B9 9@8A 9@8G 9@8E 9@89 9@88 I@AC 9@BG 9@D9 9@BD 9@B? 9@DE 9@8¢

@ @ 9@7?A 9@CE 9@CD 9@B? 9@9D 9@A? 9@8B 9@G? 9@8B 9@B9 9@B9 9@IC 9@8F 9@9?
-l @ @ @ @ 9@G9 9@AB 9@C9 9@BE 9@AC 9@GD 9@AF 9@9? 9@9D 9@C9 9@CB 9@G9 9@BF
00 @ @ @ @ @ 9@7?D 9@C9 9@B8 9@D? 9@G8 9@G8 9@B8C 9I@IF 9I@IC 9@BE 9@B? 9@9G
010& @ @ @ @ @ @ 9@C?9@B? 9@AB 9@AF 9@8G 9@8B 9@8B 9@9G 9@89 9@8G 9@B8
234 @ @ @ @ @ @ @ 9Q@7E 9@BE 9@GG 9@BE 9@B8 9@CA 9@B8 9@?? 9@?F 9@BA
15%6 @ @ @ @ @ @ @ @ 9@BF @89 9@BY 9@9A 9@CD 9@88 9@D? 9@?D 9I@BA
47 @ @ @ @ @ @ @ @ @ 9@8A 9@E8 9@C8 9@9? 9@99 9I@BC 9@CY 9@9G
738999/ @ @ @ @ @ @ @ @ @ @ 9@9 9@9E 9@8D 9I@9A 9@BG 9@GD 9@9G
&('$4 @ @ @ @ @ @ @ @ @ @ @ 9@8F 9@9IB I@9A I@IF I@G? 9@IE
Al @ @ @ @ @ @ @ @ @ @ @ 999% I@IG 9I@I9 I@IC 9@8C
<4l @ @ e e e @ @ @ @ @ @ @ @ 9@BE9@BE 9@CD 9@8B
&= @ e e e @ @ @ @ @ @ @ @ @ @@ 9BA9Q@DB @8
1'4>7 @ @ e e @ @ e© @ @ @ @ @ @ @ @ 9%0DD @88
7?7 @ @ @ e e @ @ e @ @ @ @ @ @ @ @ 9%AA

"H#ESH %&'( Y ++HS!,-*H. [, PH+H#B)-* 01 #23-#. #. r 0:85 I"# $"%&%' ()*%+#,-.
["-0+%" *1/$%" $"% 12$%++"%/1'3%"' 0%32"%' 4%'#&5/"67# 8%,%+ 9:

I"# $% %1&' #1% (%"%" 1)*%"+"%*1%"(,"% #%" %)1-%" -.* 1)*06"+"06*196"(,"%) /.0
"I (&%) (12 #%" %)!-%" -* 1. 3%",&&-%4%!)%")#%) 35"-%15-%)2 65 I'* 1272
14 8598 :5"'%&1%"%) ;" <=>8% (%" @%%"< .)# <A,8"%'#."98'98)**'*0640
+05" %< HO" 1 %I1%9%) /"1, (&%) #%) /5™)- 1. -%(%)2 B.&&' #,' @5#%&S )
#1% 67#,8+%) %CH" +58106™ %"#%) '5&&D I #1% E%4+%" *." (15&5-1'08 '1))35&0
&%" &' #1% =>8%2 F."98 #1% GY%#.:*I5)r,.61 0:85 %)*%8* %!) "%#.11%"%"
6,1 35) 1J /,"1,(8&%) KE,(%&&% L2IM2 N4 0)8,)- O ")# #1% P%"*06(%"%!98%
#19%'%" Q4 %&*3,"1,(8&%) -",R'98 #,"-%"*%6&&*2 FIBH'S -%),))*% 6,*1

) Q4 %8&*3," (&%) I'* #%" O.-)-'+.):* H?" ,&&% @5#%&&01,"),)*%)2 F."98
%1*06"% S1)'98"T):.)- .H 1 6 0:80%)**,)# #%" 6,*1 35) U Q4 %&*3,"!,(&%)

KI"# % M (%119%8.)-' %!'% #."98 SI)'98"T):)- .H r 6 0:75 I"# & 4*V

1", (89%6)2

"% $9%&'()%*+,-. /,&.%01(23%) 450%236/)*/+2%-
FIoh =9%"&%I*.)- J# O."-% #%" 1) I" D#$% J# "&(0*  3%" %)#%0

*06) Q4 %&*3,"1,(&%) 4*r 6 0:8 K%)*+"198* W%3%& 7TMD %"#%) ),98H5&-%)#
(%'98"1%(%)2



#8068 '( ")*+% $,%-./)%#,012 !

15000 25000 450 475 480 0 200 400 -0 00 10
1 | L | | I I | L | | | L o
o
Bod Pe
o
2
2
4 o SolRad
2
g |
0062 0.24
o
ER 1 5 55 5 =
-
- —— @ =
wn
- 0063 0.28
g 0.78 | | ppay = .
o
w . Ta'ux (s QU
E
o ° 2 o @
@ @
e o0 0.28 018 Wet
=
24
81 vors nzz 044 020 0n.z5 tp2000s
o 4
n0.z7 04 012 o5 0.32 varr Eness
2
=4 oz 0.60 0.35 0.36 oo 0.26 noss Nness
2
v =1
- &
013 017 0 77 0 67 013 014 0.0026 018 Prec7 *%
L&
T T T T T T T T 1 T T T T T T T T T rT T 1TTrTT =
1o 20 30 200 0 200 0.00 010 410 00 10 1800 1860 1820

"#$%&'" ()(* +,--.#/0",&12/0-"3 2"0 +,--.#/0",&14,.56".&0 r 6 0:80¢ 7.$.1 80-.%%"/9
“[22 "& $.- 1.-.& :#<0. $.- =/0-"3 "10 ."& >#,0 $.- 2@ .#0A/-"/'#. $.- B."#. '.".&
$".C.&". $.- 8DM#0.) E& $.- %&0.-.& :;#<0. $.- =/0-"3 1"&$ $". +,--.#/0",&14,.56".&0.& -
&IFG >./-1,& /&'.").&H 14/#".-0 ".2;11 "G-.- I-J11.) K". 4L-6%&'.& $.- ?2@.#0A/9
-#.& 1"&$ "& MIL##H. ()N /%<'#"10.0)



#8068 '( ")*+% $,%-./)%#,012 !

I" #$% &'()* +,-$.$/0$0$ 1%2$.03+4/+,.$5

'+5-5$/-15- "#$ " #$ %&$%' ()*+,*-&./0%$ 1*.-%, 2*$$ +&% 3*$4$%&4)$4
$&/0- 5&% &P %&$%, 6,%&%/2.7%,*.10)$4 %&$+%)-&4 *). +%$ 8*/09*,:%;<
6% *04%:%8&-%- 5%,+%$= >%,.J08&%+%$% 2$.@-:% :), AB.)$4 +&%.%. C,D<
9:%'. .&$+ 9%2*$$-= 3&%, 5),+% +&IEE6&Y%"%( )&*&IE<EF%-0D+%
*$4%5%%$+%- GH&;2&$ %- *;=I IKKLMI 5%;/0% %&$% DN-&*;% 0%.-&")$4 +%,
3 $4$%84)$4 &S PY%+%, Q%;;% *). &0,%$ 8+/09*,$ 7%,.N,&/0-= 6),/0 +&%
9%4,%3%:-% R%$*)&42%8&- %&$%. +&4&-*%$ 3B0%$'D+%:;;%. %$-.-%0%$ 2;%8&$%<
,% S%$2%3$| +&% '%&.- *;. ?,-%T*2-% *$4%.%0%3$ 5%,+%$ 2B$$%$= 6),/0 +*.
2)UV;;%9$ +&%.%, S%$2%3$1 5%,+%$ .D;/0% FD+%;;% < 7D, *;;%' *). OW+,D<
:D4&.10%$ X9%,;%4)$4%$ < 7D,9%0*$+%:;-1 )' $*/0TD;4%$+ 2$*;W.%$ 1)
%,'B4;&/0%%$=

670$50/$..$ 8755$5$/5"04+9.15-  "1%&' " 6&% 0%,%/0$)$4 +%, SD$$%$%E&S<
- %00)$4 )T %&$% 1*.-%,:%::% &$ 290@$48&42%8&- 7TD$ +%, 4%D4,*Y .[0%$
A*4% .D5&% 7D$ CD.-&-&D$ )$+ 8%&4)$4 &' 3B0%$D+%;; &.- &$ 7%,<
J08%+%$%$ ?NN;&2*-&D$%S$ '&- )$-%,./08%+;&/0%$ 2$.@-:%$ )'4%.%-:-=
68% 09%,%/0$)$4.*,-%$ 1$-%,./J0%8+%$ .&/0 )$-%, *$+%,%' & Z&$9%:)4
D+%, 88/0-<Z&$9%:)4 7D$ C*,*%-%,$ 5&% ?-'D.NO@,%$+),/0;@..&42%&-|
O%5B;2)$4.+&/0-%I| &$+8&,%2-% 29.-,*0:)$41 S/0*--%$5),T )$+ .D 5%&-%,=
6&% 0%,%/0$)$4 )T %&$%S$ 1*.-%,+*-%$.*-: 2:$$ 7D$ :@$4%,%$! .)'<
'€%,-%$ 29./0$8&--%$ G:=O= %&$ [*0, D+%, %&$% S*&.D$M 9&. 1) 2),:%$
Q%&-N)$2-%$ G6*-)'l S-)$+%6M *).4%:%4- 5%, +%$ D+%, *9%, *)T .N%:&%;:%
\D$.-,)2-%| 5&% 9%&.N&Y%6:.5%8&.% +&% S)"% +%, SD$$%$%ES.-,*0:)$4 *::%,
4% ) AJ_0,=

38%, 5),+% +%, *)T +&% 8D,+0%'&.NO@,% 2D, &48%,-% ‘D+% 7D$ A= \)<
TV, +8%,-"1&"%. 0%HI(" (N# "1+ %&'-1."%-& 2'3-#"4.516%,5%$+%-

)$+ +¥8&- +&% [4%..)"% TV, +%$ J = [)$& GSD"%,.D$$%$5%$+%6M &'

S )$+%$ES-%6, 7+:; 4%,%/0$%- )$+ .)"&% =

<7075 7."&M " ()$** 9:5=8D,-0$%.!+)$** " 8D,+*$-%&; a /D.G*.N%/-M
9:5= b.-*$-%&; a .&$G*.N%/-M= 6&% ZcND.&&KDIMEDBE&,+ &$ R,*+
@60 M *$4%4%9%$= 6*0%, %,4&9- .&/0 %&$ $&/0- 2D$-&%$)&%,;&/0%, X9%,4*$4

IS8 (") ¥ - .| &Y6I0*-&" #1-($2%6H &I3BAAN) AH((—+)56)HA&-HAY TBT ¥ 4%/



#8068 '( ")*+% $,%-./)%#,012 !

"H$ 360 %80 ' ()*+*, -.,.&$/ 012 3*4#50 6¥)$* 24 #TH#])+50* 8*4*&9

28$/ &$4 &+ 4*+017; " 0)$4* 2 <+ 4*$ (1%& <),4 4)* =>#+)2)4$

)$ %<*) (12*$+22%* 1&@/*2%)T2A <*750* 4)* B,)*$2)* &$/"#5%8& ()*

)$ C#,49-D4,)502&$/ :%<' )$ B+29E*+2,)502&$/ %<)+50*$ F &$4 OF 17+
GH$2)$E&: <)*4* [**$'

0 N1
0.7 07360 0.7
-0.7 0.7
315° 45°
N s
AN Ve
-1 N | 1
W 270° 90° E
0 v N 0
Ve ~
7 ~
Ve ~
225° 135°
07 180° 07
0s-1

"#$%&" ()*+ - %./-"#%&' $-0 12345"/'4& "& "#3%&" 604/7 %&$ "§#%&" 6!#8%7
9-0:"&$-0/ $"- ,"5;4&/"&%"/</ $-0 12345"/"4& !-"= >1-0'8&' 94& 360 ?%0 )

IIHS06&()* +',-1. I"HEES H (Y, EX2 %)/2 4)F *T12)" 1#+)2)#S$
N$*+ B, 2%+ )$ *)$*1 2#.4/,1J+50%% K,14)*$2*$ LOHO* E* 2% %*)/*$
K).@*79 #4*, K,1271/*A 2)*@* M&74*$9 #4*, N1771/*0' ()* P&++1/* <),4
48,50 4*$ Q/T%)50 4*+ RSO*$<* 2%+ )$*, THTT* )2 4% M)22%7<*,2
Lx+4*$ U:/%&$1 )$ ©)$*: U6, %)+ "#$ V 6: W14)&+ * *50$%2 ' &$4
N2 H)$*: X)72%, " [442.@2 LE-'& O

I"IH#$%&()* 1.0,(* %&'& ()* %& &M ()*+* Y$A)5*+ %*)/*$ 4)* 2#.#/,19
J+50% #+)2)#$ 1$' P&@ *)$ RSO*$:#4*T7 1$/*<*$4*2A <),4 "#$ 3*4*;
18862 )$ *)$*: 6,)+@S,)*$ -&50@*$+2*, )2 <150+*$4*: W14)&+ 4)*
48&,50+50$)227)50* RSO* ;*+2)::2' (J*+* <),4 :)2 4% RSO*$<*,2 4*+
M)22*7.8$62*+ "* [7)50%$' ()* P&++1/*$ 4%, *+&7T2)* *$4*$ G1,2*$ 6S$9
$*$ 17+ *¥712)" 24 #,13+50% => #+)2)#$ 4%, T*77*$ %& )0,*: U:@*74 ):
<74 -8&50,14)8+ *96%)50$*2 <* 4*$' (&,50 -21$41,4)+)* &S/ 4)*9
+*, G1,2*$ &$4 Y$2/,12)#$ %& *)$*, 6#:)$)*,2*$ G1,2* <),4 *,*)502A

' @"-:- 8%A: //3+BB-583%!5)40'B80A:"9-B=4&4BCDEEBDFGB833-&$"2H ):/=)
"m0 4==/-"& 3 3HI-#H-&+,%- +,%.)+ ?2%0 &K-&$%&)




#8068 '( ")*+% $,%-./)%#,012

"t $% &BNE&' &$%($)&% *"+& -&$%'.10$)& 1$# )'2##3.45$)& 6782#$+$29
%8&% !")&H+8&+ :&'1&% ,:%%&% <=$00&'0"%% > ?21&'+#@ ABBCDE F2#$9
+$G& H&'+& (83)8&% ?14,8%@ J$BK&- /%! &782%$&'+& L+&--8&% "% 9 %&)"+$G&
H&'+& (&$)8% L&%,&%@ ?$%%&% /%! M.-&'E H&'+& %"58& 1&$ N/-- :&$HE&Y
"IK &$%8& )-&$450 #H#$)& O-.458 <52'$(2%+"- 218" )&%&S$)+D 21&' &$%8&% H&Y%69
18.8/%,+ 5$%E MPFPL $#+ I$8#&-1& *"+& :$& MPFP@ %"45 Q%:&%!/%)

&$%&# R.O8K/%)H#S-+&HT Yo+ & & Yo+ & -&SHE BH+ 1$& *2"&-"+$2% G2% MP9

FP (/| MPFP# 0$+ 1 = 0:76 &#+"/%-$45 -&3$% <#$&5& M'1&--& UEADE

I"HISSOLHE! 1"V WIHSE'&Y%! "IK 1&' X"%)%&$)/HBH&D /%! 1&0 5Y9
'2-2)$#A58% 6$%()H)&1$&+ &$%E&' ISH &'(#)*"+( " D :$!
"IK 18'8% O&JA5+$),&$+#"%0)&12+ )&HAG-2HHEWE R"# 5Y1'2-2)$#458 6$%(/)#9
)&1$&+ :$'1 118" 1$& ?14,G&'K2-)/%) G2% =/31##8&% !& N"451"(&--&%
18#+$00+E Z1-$45 $#+ 1$& [8:8%!1/%) G2%V

hydrol:Einzugsgebiet
tan(Hangneigung)

R'1&$ +'$++ "--&'1$%)# 185 &$%&' X"%)%&$)/%RGPUORS-&' "IKE R$&
538 G&'&%!&+& 02'0/-$&'/%) G2% M"12+2% <ABBLBS%!& '+ |$&HE
QIK I"# Ol--8% 18&' L&%,&% $% &$%&O0 X;5&%02!&- /%! "/K 18&% RT9
Q-)2'$+50/# /& /%+&' \X"%)%ES)/%)\ 1&'&$+# 5$%)8&: $&HEIE

R"# 1%+&'#/45/%)#)8&1$&+ :&$H+ &SY&Yo ) 2H#E&Yo QUo+ES- "% [%+&'SI$HA5E!
6%+ HH&'1%) "IKE 6$%8& 1$'&,+&% Z1&#&+(1%) $% &$%&. :,2-2)$#458& QI#9
#N& 18 HS' /%)HG"$"1-&% #$%! I"5&' J&I6(&% )&H#&+(+E R$& KI' I"#
X"1$+"+ G296 /$HO+$H12:$45+$)&% *&+8%6-")&Y% II'K+8&% "1&' '&45+ )/+
$&18")8)&1&% H&SYE

TWI = In

0% *I$$D"+"%,#1# %#"-.,/%!-"] 012!/"3+-%+4/'#

5+6-1$8)-76$764#%"$"11.1-+")- ‘0! V QI#)&58%! G2% M&OB&"+/'0&#H#9
'&$58% G2% CA C 1$# CMB 1&' &##+"+$2%8% G2% &+8&2L45:8$(@ 189
#+$00+&% =$008'0"%% > *$&%%"#+ <CMAD 1$& -"%)a.'$)&% *2%"+#0$+9
+&- %! 8'2a$($&'+8&% I1$&HE 0$++&-# 1&' X;5&%"15.96)$),&$+ "IK "&&'&H%$9

DS & I'HS %l (#) * +8,,8' -.%# 08$"8'%&)1
" 2(3&18)4) #( 5./6 78+/1)49.:&) <$ =$>?@A1




#8068 '( ")*+% $,%-./)%#,012

"HSVO& '(H# <+, S-+.,/(JOH(L 2%34# 4%35+ 6H#I3HTT(8, AH#3 OH:;#3$1%<
3#, (1 443 18;8/3$=T5+#, )*+# 4#3 SHTTTISL(8,#, H#T1(:11& 2% @ 4#
BH@HIH,A, ("HS% 29634#, A(# SHTT2H3L# ([ 1#3;8BWIL: (1 4#3 )*<

.S+, /(I0#(1 $%@ 4(# )*+# 4#3 CHBBH#H, %:/#3#5+ #1& DE3 4(# F$+3#7<
4%35+75+,(1171#:; #3S193HCH 2%34#, 75+BHT7B(5+ 4(# >8,$1#72#31#
7%::(#31 %,4 4%35+ 1J 4("(4(#31&

MHS%&" (H)&"%)$ ¥+ ,)-+-&(/0"1 (- FO%B$%EIKOH L '(# M"$<
:813$,7;(3$1(8, 2%34# ,$5+ 4#3 D83:#B "8, 935 GINIGH#BH#(1#1&
'$3(, 7(,4 A(# ;38AH,1%S$B# P#2*B0%,/ %,4 A(# ;81#,1(#BB# 4(3#01# Q8,<
HH(,713$+B%,/ #,1+$B1H & '#3 R(#AH#3T5+B$/ 2%34# $,$B8/ A%3 '%35+<
75+,(1171#:#3$1%3 $%7 #(,#3 B8OSB $%7 >HTTIH(+#, A% -#HT1(:#, 44,
6#BSL1(8, A2(75+#, )*+# %,4 SHTT2#31 %,4 4#3 S,1#3;8B$1(8, 4#3 >HTT<
2H31H# A2(75+#, M, QLSL(8,#, -#T1(::1& '(# '%35+75+,(1172#31# 2%3<
Mt $%T AH#3 SHTTIH(+# "8, INII -(7 INNT $-/#B#(1#1&

2-1-'%"1-  (+,- L'(# ?,A$+B 6#/#,1%$/# (, 4#3 U#/#1$1(8,7A#(1'B$% &'
(%$)*(*+,+*&- .,/0 ($% 1%&2*-1 0$,08:2%34# #-#,@IBB7 $%7 4#, >HTT3#(<
+#, IN!l V INNT (,1#3;8B(#31 %,4 $%@ 4$7 )*+#,:84#BB +85+/#3#5+ #1&

3'((-&4)0™5 J0 L ?%7 P84# #(/#,75+$@1#,K 2(# 4#3 WS77#37;#(5+#30%;$<
A(1.1 %,4 OB(:$1(75+#, X$3$:#1#3,K 03,, ,$5+ #(,#: U#3@3$+3#, "8,
Y3(#3 Z 6%.,,(,/ GIN[[H $%@ 4(# 4#, X\$,A#, A%3 U#3@E/%,/ 71#+#,<
4# 1.+3B(5+# WS77#3:4,/# [#75+BB77#, 2#34#, G68-#317 #1 $B&K INNOH&
'$-#( 2(34 4(# '("3#,A 4#3 :8,$1B(5+#, R(#A#375+B./1# %,4 4#3 ;8<
1#,1(#BB#, M"$;813%,7;(3%$1(8, @E3 4(# M3475+8BB# E-#3 4%7 /$,A# F$+3
$%@7%::(#31& '(# +(#3 "#32#,4#1# SH1+84# %, A1#375+#(4#1 T7(5+ A% J#<
#3 "8, Y3(#3 Z 6%,,(,/ GIN[[H (, 4#3 '#=,(1(8, 4#7 +_438B8/(75+#,
F$+3#7 & '(# P#A#(5+,%,/ B#(1#1 7(5+ $%638 2+$% B,-)$ $-&
" "#31%& () ¥+",-"#, #.1,/0%$#" 123456/4,#)07%$#!7, &!,- !, 819993,
M $&#H <=>>>? @"&A.)!"@",B
L") 1, 819998, : 1" $&# <=>>>7B
T CHD%E(F "#$%&'(( +()-" $(& -, G"&&)"L", -") G"H'T&H$HIT,", @")"A.,"#H
M 17,01 &#)$.%(,F $(& -"9 ID.",97-"%% (- -") F"7F)$I&A.", 3$F" < "#$1%& -$'(
1, 819998, : ;I",$&# <=>>>77B
#OKL) -I" "H$19%& (-, 29)$9"#"),H '() C"&A)"I@(,F -") 6)-&A.7%%" (,- -"& M$&/

&").$(&.3%H#'& L@") -$& N$.) +))- $(O P7@")#& "# $%B <=>>Q?H R(I&$, "# $%B <STTU? (.-
HHOVWWH+++B+&%BA. WEHSXW, | E%$(&B'199")9$, W@!70.Y&B #9%Z1IMC *')+!"&" B




#8068 '( ")*+% $,%-./)%#,012 !

HBOO& ()< $H+ |- L(J#*,+O#+ 12#(1#--,+03

ASGHHHBHTE A0 1" " #5%8% '()*+%( ,-/%( *-& /%. 01/%(+%/%23-()
AH*59%(61/%77 #89:; [%. <*(51(% =>? @> -(/ AB C-&*66%()%DEF.5
-(/ *-D G.~(/ 1%. HI*75% J<-75-*5] (%- %$()%5%$75K L6 +%5.1M%(%6( G%N
+$9%5 /%& <*(51(& 0%.( $&5 /$% 01/%(+%/%23-() (12F ($2F5 %.D*&&5K #$%
&1 %(5&5*(/%(%( 09 <7*&&%( ,-./%( 6$5 BE23&$2F5 *-D /$% <7*&&%( 6$5
19%( P.Q&Y%(CN -(/ 1%( '+&%(CI-(35%( &5*.3 R%.%$(F%$57$2F5" #+& '55.$N
+5 1" 9%(5FQT75 (-. 6%F. /$% <7*&&%(
H$$%&' ()(*+,-., (" 01-+2, 3456'/& 2
7$8%8&9,2,.. +I*41%% 3,4*& ?
7$:9%8&9,2,.. HFAM < A4= >:'& P *& *7& S123%.)%&5%$( $(5%.N
1.9%5%$%.5 ,$./K

I "#3%&&'%(%) *'+ "#$%

#$% R1.)%)%+%(%( TH(&5%77-(04686  ,-./%( ).-(/&Q5C7$2F E+%.(16N

6Y(KI"#$%  %(5&2F%$/%5 *-D).-(/ 1%. (C*F7 P.Q&%(C%(? 1+ /$% AB,%75R*N
S$HHTY( *78& T$(%*.% U%.6%? *7& V-*/*5$82F% U%.6% 1/%. *7& P.1/-355%.6%? +%N
C$YF-()&,%$&% *7& <16+$(*5$1(%( FRL( +%.E238&$2F5$)5 ,%./%( 48&$%F% PF$77$I&
%5 *7K AW99X; -(/ /$% Y$STDHSD6 K '7& -&)*+%D1.6 ,-./% J71)$&5$&2FJ

)%,QF 75 4'++$7/-() XKO:K

#$% P.Q&IH(CI5%( -(/ I$% ABY%T5R*.$*+7%( 3Z((VKHE%  &%I**5
%$()%7%8&%( ,%./%(K #*& [6.8&2F(%$/%( /%. 0%1+*2F5-()&I-(35% 6$5 /%( ABN
Y675R* $*+7%( ,$./ R1("#$%  E+%.(166%(K

1" #$%3&'()+$ ,-%*+ .-/0$..&1$. 2$34)..$' 15' 678
9$4:1)%&);4$'
T& ,-./%( 635 [*.$*+7%(&Q5CY%( DE3435 | 41\ [*.$*+7%(;? &3435 , 4] [N

S$HT%( -(/ &3435 . 41 [F.$*+T%(; Y% +%$5%5? %6T2F% (*2F /%6 $( XKAK:
+06&2F .$%+%( [%.D*F.%( C-6 T7$6$($%.%( C- F1F%. <1..%7*5$1(%( C,$&2F%( /%(



#8068 '( ")*+% $,%-./)%#,012 !

layers

Samples
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