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5,''B:)030(3@,*!9#3#9(9 !E$590'<!#9:0''#;5,!<0!',,!03!A#?(),H%!

!!!!!!!!=#?( ), !Y!#55( ' <)$<, ' !<8, !; , 8$C#0)!0A!\&G! ,))0)!0A!,3,)?J !A0)!=4B-!G4B-!74BF&6G!$'!

$!A( 3@<#03!0A!n!A0)!$!A#I,*!C$5(,!0A!'%!.'! #3!<8,!R4!@$',_!<8,!\&G! ,))0)! *,:,3*,3@,! 03!n!

#' !9 ( @8!5, ' ' !' , C, ), !<8$3!<8$<!03!'311X09 : $)#3?!<8,!\&G! ,))0)! ;,8$C#0)!$'!$!A(3@<#03!0A!n!

A0)!R4 !$3* !Q4 !KLG' !' 802 ' !<8$<!<8, !)$3?, !0A!0: <#9 $5!n!A0)!<8, !Q4 !KLG!' <$)<' !A)09 !' 5#?8<5J!

5$)?, )!C$5( , ' !0A!n!En c!` H!<8$3!#3!<8, !R4 !@$' , !En c!QH!$3*!*,:,3*'! 035J!2 ,$/5J!03!@%!!78,!

;,8$C#0)!0A! <8,!\&G! ,))0)'! A0)!<8,!*,)#C$<#C, ' ! #' ! ' #9 #5$)! <0! <8$<! ' 802 3! #3! =#?%! Y! A0)!

,3,)?J%!

 

IK. Karious Degrees of IMLS  

A.  SD-IMLS Results 

!!!!!!!F3!G,@%!FFF%.!2,! *,A#3,*!<8,!\. h4N&-! XN&^-! $3*!"\F4! '$9 : 5#3?!9 , <80*'!<8$<!

2 , ! 8$C, ! #3C, ' <#?$<, *%! ! M, ), -! 2 , ! *#' @( ' ' ! <8, ! , AA, @<! 0A!<8,!'$9 : 5#3?!9 , <80*!03!<8,!

$@@()$@J!0A!G4BF&6G!A#<' Z! <8, ! ), ' ( 5<' ! $), ! ' ( 9 9 $)#+, * ! #3!7$;5,! F!A0)! R[! *#AA,),3<!

@09; #3$<#03'!0A!EG,<!R-!G,<![H%!!> , !),:0)<!<8,!?50;$5!\&G! ,))0)! $3* !<8, !( 3@, )<$#3<J!#3!

<8$<! , ))0)! * ( , ! <0! <8, ! ( 3* , )5J#3?! ' <$<#' <#@$5!;$'#'! 0A!<8,!L& G-!\.h4N&-! $3*!XN& ^ !

'@8,9, '! E#%,%-!<8,!C$)#$3@,'!#3!<8,!RS! ,3',9 ; 5, ' ! ( ' , * !<0!0; <$#3!<8, ! \ & G! , ))0)H%!!78#' !

! R[



#3A0)9 $<#03! #' ! ?#C, 3! A0)! G, <! R! @! C$5(,'! A)09!R`]! <0!Q-Y`]-!28#@8!#3@5(*,!<8,!`]!

: ), * , <, )9 #3, * !: 0#3<' %!!G, <![ !@09 : )#' , '! WS-SSS!:0#3<'!'$9 : 5,*!;J! L&G-!\.h4N& -!$3*!

XN&^! $3*!YS-R][!:0#3<'!'$9 : 5, * !; J!" \ F4 %!

!!!!!!!78,!A#)'<!3#3,!)02'! 0A!7$; 5, !F!$), !<8, !@09 ; #3$<#03' !0A!EG,<!R-!G,<![H!:0''#;5,! A)09!<8,!

<8),,! '<$<#'<#@$5!9 , <80*'!L&G-!XN&^-! $3*!\.h4N&%! !78,! A#)'<-!A0( )<8-!$3* ! ' , C, 3<8!

)02 ' !' 802 !<8, !*#$?03$5!@09 ; #3$<#03' -!A0)!, I $9 : 5, -!EXN& ^ -XN& ^ H%!!=0)!, $@8!C$5( , !0A!

@-!<8, !\ & G!, ))0)!#3@), $' , ' !#3!<8, !0)* , )!0A!L& G-!XN& ^ -!$3*!\.h4N&%! !78#'!0)*,)#3?!

#'!,I:,@<,* !;$',*! 03!<8,!),'( 5<'!#3!=#?%!R!;,@$(',! <8#'!#'!<8,!0)*,)! #3!28#@8!8#?8,)B,3,)?J!

: 0#3<' ! $), ! #3@5( * , * ! #3! <8, ! ' $9 : 5#3?' %! =0)! , $@8! @-!<8,!0AAB*#$?03$5!@09; #3$<#03'-!A0)!

,I$9 :5,-! E\.h4N&-XN&^H-! *#':5$J! \&G! ,))0)'! <8$<!?,3,)$55J!#3@),$',! A)09!<8,!

*#$?03$5!C$5(,!#3!G,<!R!$3*!G,<![%!!>8,3! G,<!R!#'!0;<$#3,*!;J! L&G-!<8,!0)*,)! 0A!<8,!

#3@),$',!#'!EL&G-L&GH-!EL&G-XN&^H-!$3*!EL& G-\ . h 4 N& H%!!> 8, 3!G, <!R!#' !0; <$#3, * !

;J! \.h4N&-! <8,!0)*,)! 0A!<8,!#3@),$',!#'! '#9#5$)-!3$9, 5J-!E\.h4N&-\.h4N&H-!

E\.h4N&-XN&^H-! $3*!E\.h4N&-L&GH%!!> 8, 3!G, <!R!#' !0; <$#3, * ! ; J!XN& ^ -!#<!#' !

(3@5,$)!28#@8!G,<![! #'!<8,!9 0),! *#''#9 #5$)-!L& G!0)!\ . h 4 N& %!!78, !), ' ( 5<' !#3!7$; 5, !F!

'802! <8$<!<8,! ,))0)! *,@),$','! A0)!EXN&^-L&GH-!:)0;$;5J !; ,@$(',!L&G!2,$/5J! '$9 : 5,'!

8#?8B,3,)?J!C$5(,'%!!!

!!!!!!!X09; #3$<#03'!#3C05C#3?!"\F4! $),! ?#C, 3! #3! <8, ! 5$' <! <8), , ! )02 ' ! 0A! 7$; 5, ! F%! ! 78, !

*#$?03$5!E" \ F4 -" \ F4 H!@09 ; #3$<#03!A0)!9 0' <!0A!<8,!C$5(,'!0A!h! :)0*(@,!\&G! ,))0)'! <8$<!

?, 3, )$55J! A$55! ; , <2 , , 3! <80' , ! A0)! <8, ! EXN& ^ -XN& ^ H! $3*! E\ . h 4 N& -\ . h 4 N& H!

*#$?03$5!@09;#3$<#03'-!$5<80(?8!A0)!<8,!'9 $55,'<!$3*! 5$)?,'<!3(9 ;,)! 0A!*$<$!:0#3<'!

E" \ F4 -" \ F4 H! ?#C, ' ! <8, ! 502 , ' <! $3* ! ; #??, ' <! \&G! ,))0)'-! ),':,@<#C,5J%!NAAB*#$?03$5!

@09; #3$<#03'-!A0)!,I$9 :5,-!EXN&^-"\F4H-! ?#C,'! 5$)?,)!<8,!\&G! ,))0)' !@09: $),*! <0!<8,!

! RV



@0)),':03*#3?!*#$?03$5!@03<)#;(<#03')<0!$3! ,I<,3<! ?,3,)$55J!5$)?,)!<8$3!<8$<!A0(3*!

;,<2,,3!0<8,)!0AAB*#$?03$5T*#$?03$5!@09: $)#'03'%!

!!!!!!!F<!#'! *#AA#@(5<!<0!9 $/,! ?,3, )$5!),@099,3*$<#03'!@03@,)3#3?!28#@8!'$9:5#3?!

@09 ; #3$<#03' !<0!( ' , -!0<8, )!<8$3!<0!( ' , !$!*#$?03$5!@09 ; #3$<#03%!!78, !: $)<#@( 5$)!( ' , !0A!<8, !

A#<<,*!KLG!2#55!*#@<$<,!<8,!9 0'<!$: :)0:)#$<,!*#$?03$5!@09;#3$<#03!<0!(',%!!78,! 8#?8,)B

, 3, )?J!: 0)<#03!0A!<8, !KLG!8$' !<8, !5$)?, ' <!' : $<#$5!, I <, 3<!#3!9 ( 5<#*#9 , 3' #03$5!' J' <, 9 ' -!; ( <!

$<!<8, ! ' $9 , !<#9 , ! 502 B, 3, )?J! ), ?#03' -! #3@5( *#3?!,D(#5#;)#(9!:0#3<'!$3* ! ), $@<#03! : $<8' -!

8$C,!$!5$)?,!#3A5(,3@,!03!<8,!*J3$9#@'%!!78,! "\ F4!$::)0$@8!#'!9 0),! 5#/,5J!<0!9 $#3<$#3!$!

@, )<$#3!* , 3' #<J!0A!: 0#3<' ! : , )! ( 3#<! ' : $<#$5!O$),$P!03!<8,!'()A$@,!$3*!#3!<8#'!2$J! ;$5$3@,!

8#?8B!$3*!502B,3,)?J!*,9 $3*'! 03!$!KLG!),:),' ,3<$<#03%!!78#'!'$9 : 5#3?!9 , <80*!#'!A()<8,)!

8#?85#?8<,*!;J! <8,!),'(5<'! *#'@('',*! ;,502%!

!!!!!!!F3*,:,3*,3<! 0A!<8,!;, 8$C#0)!0A!\ & G!, ))0)!2 #<8!' $9 : 5#3?!<,@83#D(,'-!$55!<8,!),'(5<'!#3!

7$; 5, !F!' 802 !$!* , @5#3, !#3!<8, !G4 BF& 6G!, ))0)!2 #<8!@%!!4#$?03$5!@09; #3$<#03'!:)0*(@,!

US%QW!<0!UR%[W!/@$5T905!\&G!,))0)'!A0)!03!<8,!0)*,)!0A!QWSS!$B initio!:0#3<'%!!!

B.    Higher-Degree IMLS 

!!!!!!!78,! \&G! ,))0)! C,)'('! @!A0)!=4B-!G4B-!$3*!74BF&6G!A#<' !A0)!E" \ F4 -" \ F4 H!$3* !!

EXN&^-XN&^H! '$9 : 5#3?'!$),! '8023! #3!=#?'%!W!$3*!Q-!),':,@<#C,5J%!!78,',! ),'(5<'! $),!

<$/,3!A)09!7$;5,!F!'(::5,9 , 3<,*!;J! $3!$**#<#03$5!@$5@(5$<#03!$<!@!c!R[``]! A0)!G,<!R%!!F3!

?,3,)$5!<8,!;,8$C#0)'!0A!<8,!\&G! ,))0)'! A0)!=4B-!G4B-!$3*!74BF&6G!$),! '#9#5$)!<0!<8$<!

A0)!<8,! R4!@$',_!A0)!2 8#@8!#3@), $' #3?!<8, !3( 9 ; , )!0A!*$<$!: 0#3<' !$3* !<8, !*,?),,! 0A!F&6G!

' J' <, 9 $<#@$55J!#9 : )0C, ' !<8, !A#<%!78, !0C, )$55!<8, !* , : , 3* , 3@, !03!<8, !' $9 : 5#3?!@09 ; #3$<#03!

#'!2,$/%!!^0<8!'$9 : 5#3?!9 , <80*'!'802! 035J!<8,!74BF&6G!9 , <80*!),$@8#3?!UR!/@$5T905!

\&G! ,))0)! $3*!A0)!C$5(,'!0A!@!<8$<!,I@,,*! UV-SSS!:0#3<'%!78,! =4B-!G4B-!$3*!74BF&6G!

! RY



\&G! ,))0)'! #3!=#?'%!W!$3*! Q!'802! A0)!5$)?,)!C$5(,'! 0A! @! $3!$::)0I#9 $<,5J!5#3,$)!

*,:,3*,3@,! 03!@!03!$!50?B50?!'@$5,%!!78#'!#'!$!:02,)! 5$2!;,8$C#0)!<8$<!' , <<5, ' !#3!$<!8#?8, )!

C$5(,'!0A!@!$' !<8, !F& 6G!* , ?), , !#3@), $' , ' %!!=#<' !' 802!<8,!:02,)! #3@),$','!A)09!$;0(<!BRTY!

A0)!=4BF&6G!<0!$;0(<!BRTV!A0)!74BF&6G%!!h0<,!<8$<!<8,!3(9;,)! 0A!$B initio!:0#3<'!:,)!

*#9 , 3' #03!?0, ' !$' !@Q%!!78('! <8,!),*(@<#03!#3!\&G! ,))0)!?0,'! $'!<8,!3(9 ;,)! 0A!:0#3<'!:,) !

*#9 , 3' #03!)$#' , * !<0!<8, !BR%W!<0!B[ !: 02 , )%!!F3!<8, !R4 !@$' , _!$!:02,)! 5$2!@03C,)?,3@,!0A!

\ & G!, ))0)!$5' 0!$: : 5#, ' !$<!5$)?,!C$5(,'! 0A!@%!!.'! #3!MNNM-!<8,!#3C,)',! :02,)'! #3C05C,*!

#3@),$',!2#<8!<8,!*,? ),,! 0A!F&6G%!!=0)!=4BF&6G!<0!74BF&6G-!<8,!)$3?,!0A!:02,)'! A0)!

<8,!R4!@$',!$),!$;0( <!lR%_W!<0!lV%S-!$!)$3?,!<8$<!5$)?,5J!0C,)5$:'!<8,!MNNM!)$3?,%!!78,!

R4! $3*! Q4! ),'(5<'! '(??,'<! <8$<!8#?8,)!*,?),,! F&6G!\& G! , ))0)! @03C, )?, ' ! A0)! $3J!

*#9 , 3' #03$5!' J' <, 9 !2 #<8!' 09 , !8#?8, )!<8$3!( 3#<!#3C, )' , !: 02 , )!0A!<8,! 3(9;,)! 0A!:0#3<'!:,)!

*#9 , 3' #03%!

!!!!!!!.'! <8,!*#9, 3'#03'!0A!<8,!KLG!#3@), $' , -!$!A( 55!8#?8, )B* , ?), , !F& 6G!A#<!#' !#3@), $' #3?5J!

*09 #3$<,*!;J! @)0''B<,)9'a!*#),@<!:)0*(@<!;$'#'! A(3@<#03'!28,) , !<8, !9 0309 #$5' !#3!$<!5, $' <!

<20!@00)*#3$<,'!8$C,!303+,)0!:02 ,)'%!! =0)! $!Q4!KLG-!$3!G4BF&6G!8$'! [`! ;$'#'!

A(3@<#03'!0A!28#@8!RW!$),!@)0''!<,)9'%!!.! 74BF&6G!8$'!`Y!;$'#'! A(3@<#03'!0A!28#@8!QW!

$), !@)0' ' !<, )9 ' %!!G#3@, !<8, !<#9 , !<0!' 05( <#03!A0)!$3!F& 6G!, C$5( $<#03!?0, ' !$' !<8, !' D( $), !0A!

<8, !3( 9 ; , )!0A!; $' #' !A( 3@<#03' -!<8, !, 5#9 #3$<#03!0A!3, ?5#?#; 5, !@)0' ' B<, )9 ' !@$3!8$C, !$!9 $i0)!

,AA,@<!03!<8,!@09:(<$<#03!<#9,%!!F3!=#?'%!W!$3*!Q-!<8,!\&G! ,))0)! C,)'('! @!#' !: 50<<, * !A0)!

G4 B! $3* ! 74 BF& 6G! 2 #<8! @09 : 5, <, 5J! , 5#9 #3$<, * ! @)0' ' B<, )9 ' ! EG4 BF& 6G), *( @, *! $3*! 74B

F&6G), *( @, *H%!78,! \&G! ,))0)'! A0)!G4BF&6G),*(@,*! $3*!74BF&6G), *( @, *!$), !C, )J!@50' , !<0!

,$@8!0<8,)!#3!;0<8!'$9:5#3?!9 , <80*'%!78#'!#9:5#,'! '09 , 28$<!*#'$::0 #3<#3?!),'( 5<'!A0)!

74BF&6G), *( @, *! ;,@$(',! 74BF&6G!A0)!9 0'<!C$5(,'! 0A!h! 8$'! $!30<#@,$;5J!502,)! \&G!
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, ))0)%!!" 0#3?!<0!74 BF& 6G), *( @, *!@03' #* , )$; 5J!), * ( @, ' !<8, !D( $5#<J!0A!<8, !A#<%!!=0)!G4 BF& 6G!

$3*!G4BF&6G), *( @, *-!<8,!:,3$5<J!A0)!,5#9#3$<#3?!@)0''B<,)9'! #'!30<!:$)<#@(5$)5J!',C,),%!

N3, ! : 0' ' #; 5, ! ), $' 03!A0)!<8, !#9 : $@<!0A!@)0' ' B<, )9 ! , 5#9 #3$<#03!03!A#<!D( $5#<J!#' !<8$<!<8, !

0: <#9 $5! C$5( , ' ! 0A! <8, ! 2 , #?8<! : $)$9 , <, )' ! E'-!3H!@8$3?,!2#<8!<8,!*,<$#5'!0A!@)0''B<,)9!

),<,3<#03%!M02,C,)-! <,'<!C$)#$<#03'!#3!2,#?8<!:$)$9 , <,)'!$;0(<!<8,!C$5(,'!(',*! #3!=#?'%!W!

$3*!Q!:)0*(@,!30!@8$3?,!#3!<8,!),'(5<'%!!

!!!!!!!.! ;,<<,)!,I:5$3$<#03!A0)!<8,!),'(5<'! #3!<8, !A#?( ), ' !#' !<8$<!@8, 9 #@$5!#3<( #<#03!2 0( 5* !

' ( ??, ' <! <8$<! 30<! $55! @)0' ' B<, )9 ' ! $), ! @09 : $)$;5,! $3*! 3,?5#?#;5,%!\$<8,)-! 035J!@,)<$#3!

@5$'','!0A!@)0''B<,)9!9 $J!;,! #3'#?3#A#@$3<!*,:,3*#3?! 03!<8,!3$<( ), !0A!<8, !KLG%!> , !8$C, !

#3C,'<#?$<,*!<8#'!,I:5$3$<#03-!$3*!<8,!),'(5<#3?!\& G!,))0)'! $),!#3!7$;5,!FF!EA0)!G4BF&6G!

* , )#C, * !), ' ( 5<' H!$3* !7$; 5, !FFF!EA0)!74 BF& 6G!*,)#C,*! ),'(5<'H!A0)!<8),,!C$5(,'!0A!@!2 #<8!

E"\F4-"\F 4 H! '$9 : 5#3?%!E78,! ),'(5<'! #3! <8,',! <$;5,'! 2,),! 0;<$#3,*! 2#<8!$3!

$::)0I#9 $<#03!0A!$!C$)#$;5,!@(<0AA!)$*#('-!28#@8!#' !*#' @( ' ' , * !A( 55J!#3!<8, !. : : , 3*#I %!78, !

;$'#'! 0A!<8#'!$::)0I#9 $<#03!#'!<8$<!$B initio!: 0#3<' !A$)!A)09 !<8, !: 0#3<!0A!KLG!, C$5( $<#03!

8$C,!3,?5#?#;5,!#3A5(,3@,!03!<8,!F&6G!),'(5<!; , @$( ' , !<8, !2 , #?8<' !* , @$J!'0! )$:#*5J!2#<8!

*#' <$3@, %!78, !, 5#9 #3$<#03!0A!<8, !#3A5( , 3@, !0A!<8,!A$)!:0#3<'!;J! $!@(<0AA!)$*#('! ),<$#3'!<8,!

$@@()$@J!0A!A#<!$3*!30<#@,$;5J!),*(@,'! XKr! <#9,%H!78,! A#)'<!<20!)02'! #3!;0<8!<$;5,'! $),-!

), ' : , @<#C, 5J-! A0)! <8, ! A( 55B*, ?), , ! F& 6G! A#<' ! $3* ! A0)! <8, ! ), * ( @, * ! A#<' -! 2 8, ), ! <8, ! ( ' , ! 0A!

C$)#$; 5, ! @( <0AA! ' 5#?8<5J! @8$3?, ' ! <8, ! \ & G! , ))0)'! *#':5$J,*! #3!=#?%!W!$3*!7$;5,! F%!78, !

), 9 $#3#3?!)02 ' !$), !<8, !), ' ( 5<' !A0)!, 5#9 #3$<#03!0A!@, )<$#3!@5$' ' , ' !0A!@)0' ' B<, )9 ' %!78, !<8#)* !

)02 !#3!, $@8!<$; 5, !, 5#9 #3$<, ' !$55!@)0' ' B<, )9 ' !,I@,:<!30<!@03<$#3#3?!)Q-!03!<8,!'(::0'#<#03!

<8$<!@0(:5#3?!<0!<8,!MNlNM! ),$@<#03!@00)*#3$<,!)Q!#' !<8, !035J! ' ( ; ' <$3<#$5!, AA, @<!@)0' ' B

<, )9 ' !' 80( 5* !), <$#3%!78, !), ' ( 5<' !#3!<8, !<8#)* !)02! 0A!,$@8!<$;5,!#3*#@$<,!*,?)$*$<#03'!#3!<8,!
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\ & G!, ))0)!A)09 !<8, !A( 55!A#<!0A!5, ' ' !<8$3![Sp! A0)!;0<8!G4B!$3*!74 BF&6G%!E=0)!74BF&6G-!

<8#' !: $)<#$5!,5#9 #3$<#03!0A!@)0' ' B<, )9 ' !*)$9 $<#@$55J!#9 : )0C, ' !<8, !\ & G!, ))0)!A0)!<8, !502 , ' <!

C$5(,!0A!@%H!78#' !: $)<#$5!, 5#9 #3$<#03!: )0*( @, ' !), ' ( 5<' !9 ( @8!' ( : , )#0)!<0!<8, !), * ( @, *!A#<' !$<!

<8,!@0'<!0A!<8,!),<,3<#03!0A!W!0A!RW!EG4BF&6GH!0)![W!0A!QW!E74BF&6GH!@)0''B<,)9 '%!

!!!!!!!> #<8!<8, ! ), <, 3<#03!0A!035J!$!A,2! 9 0),! <,)9' ! ;,J03*! <80',!#3C05C#3?!)Q-!#9 : 0)<$3<!

$3?(5$)!*,:,3*,3@#,'! @$3!;,! ),<$#3,*%!.! +,)0<8B0)* , )!: 0<, 3<#$5!0A!MNNM!@$3!;,! 2)#<<,3!

#3!#3<,)3$5!@00)*#3$<,'!$'!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!b4b 5E6RHq!b 5E6[ Hqb NME)[ Hqb NME)WHqb NNE)QHqb 7E7H-!!!!!!!!!!!!!!!!!!!!!!!!!!!E_H!

!

28,),! !6R!#' !<8, !$3?5, !; , <2 , , 3!MRNR!$3*!NRN[ -!6[ !#' !<8, !$3?5, !; , <2 , , 3!M[ N[ !$3*!N[ NR-!

$3*!7!#'!$!*#8,*)$5!$3?5,%!F3!0()!#3<,)$<09#@!@00)*#3$<,'!<8,!$3?5,'!6R!@$3!; , !* , ' @)#; , * !; J!

)[ -!)Q-!$3*!)V!$3*!6[ !;J! )W-!)Q-!$3*!)Y%!78( ' -!@)0' ' B<, )9 ' !#3!#3<, )$<09 #@!@00)*#3$<, ' !2 #<8#3!

, $@8! <)#: 5, <! , I : ), ' ' ! 681$3*! 69! *,:,3*,3@#,'%!=0)! G4BF&6G-!0A!<8,!RS!@)0''B<,)9'!

*#'@$)*,*!A0)!30<!8$C#3?!$3!)Q!*,:,3*,3@,-! 035J!<20!8$C,!<0!;, !),<$#3,*!<0!$5'0!#3@5(* ,! $!

A( 55!E68:169H!* , : , 3* , 3@, %!=0)!74 BF& 6G-!R[ !0A!<8, !YS!<, )9 ' !*#' @$)* , * !8$C, !<0!; , !), <$#3, *%!

78,! A0()<8!)02! 0A!,$@8!<$;5,!'802' !<8,!),'( 5<'%!=0)!;0<8!@$','-! A0)!<8,!<20!502,)!C$5(,'!

0A!h -!<8, !\ & G!, ))0)!#' !; , 502 !<8, !\ & G!, ))0)!A0)!<8, !A( 55!A#<%!=0)!<8, !8#?8, ' <!C$5( , !0A!@-!

<8,!\&G!,))0)!#'!*,?)$*,*!;J!035J!U Y)]p!A)09 !<8,!A(55!A#<%!

!!!!!!!78,! '(@@,''!0A!,5#9#3$<#3?!$55!@)0''B<,)9'! ,I@,:<!<80',! #3C05C#3?!)Q-!68:1$3*! 69!

'(??,'<'! ,5#9#3$<#3?!$55!<,)9'! ,I@,:<!<80',!#3C05C#3?!681$3*!69%!G(@8!$!'<)$<,?J!#'!90),!

#3*#' @)#9 #3$<, -!), ' ( 5<#3?!#3!9 0), !<, )9 ' !; , #3?!, 5#9 #3$<, *%!78, !), ' ( 5<' !$),!#3!<8,!A#A<8!)02!

0A!,$@8!<$;5,%!=0)!;0<8!G4B!$3*!74BF&6G-!@09:$)#3?!)02'! <8),,-!A0()-!$3*!A#C,-!03,!

! R_



@5, $)5J!' , , ' !<8$<!), <, 3<#03!0A!<,)9'! <8$<!*,'@)#;,!68:1$3*!69!#' !' 09 , 2 8$<!9 0), !#9 : 0)<$3<!

<8$3!),<,3<#03!0A!<,)9 ' !<8$<!*, ' @)#; , !rD%!!

!!!!!!!r35#/,!G4BF&6G!A#<'-!74BF&6G!@03<$#3'!,30(?8! <,)9'! 0A!,30(?8! *,?),,'! <8$<!03,!

@$3!@03'#*,)!,5#9#3$<#3?!<,)9'! ;$',*! 03!*,?),,! $503,%!78,! 5$'<!<20!)02'! #3!7$;5,!FFF!$),!

<8,!),'(5<'! 0A!$!:()?,! 0A!, #<8,)!',@03*B*,?),,! 0)!<8#)*B* , ?), , ! <, )9 ' ! A)09 ! <80' , ! <, )9 ' !

), <$#3, * !<0!), : ), ' , 3<!rD-!68:1$3*!69%!K()?#3?!',@03*B*,?),,!<,)9'! :)0*(@,'! $3!,I@,55,3<!

), ' ( 5<-!2 #<8#3!Vp !0A!<8, !), ' ( 5<' !#3!<8, !A0( )<8!)02 !A0)!30!: ( )?, %!K( )?#3?!<8#)*B* , ?), , !<, )9 ' !

:)0*(@,'!$!?,3,)$55J!(3'$<#'A$@<0)J!),'(5<%!

!!!!!!!NC, )$55-!<8, !), ' ( 5<' !#3!7$; 5, !FF!$3* !FFF!: )0C#*, !<8, !?( #*$3@, !3, @, ' ' $)J!<0!9 $<@8!<8, !A#<!

<0!<8, !<$' / %!7#9 , !<0!' 05( <#03!?0, ' !$' !<8, !' D( $), !0A!<8, !3( 9 ; , )!0A!<, )9 ' !#3!<8, !A#<%!78, !<0<$5!

3(9 ; ,)! 0A!<,)9'! #3!$!A(55!G4BF&6G!A#<!#'![`! $3*!#3!$!A(55!74BF&6G!A#<!#'!`Y%!F3!<8,!

@$5@( 5$<#03' !0A!<8, !3, I <!' , @<#03!2 , !2 #55!A, $<( ), !G4 BF& 6G!$3* !74 BF& 6G-!#3!2 8#@8!$55!<8, !

@)0' ' ! <, )9 ' ! $), ! , 5#9 #3$<, * ! 30<! @03<$#3#3?! rD-!68:1$3*!69%! =)09 ! <8, ! A0( )<8! @05( 9 3' ! #3!

7$; 5, ' !FF!$3* !FFF-!<8$<!2 #55!), ' ( 5<!#3![ S!<, )9 ' !A0)!G4 BF& 6G!$3* !WQ!<, )9 ' !A0)!74 BF& 6G-!

2#<8!9 #3#9$5!#A!$3J!*,?)$*$<#03!#3!<8,!\&G! , ))0)!A0)!<8, !A( 55!A#<%!78, !, C$5( $<#03!@0' <' !

2#55!;,! ),* ( @,*!;J! UWSp! A0)!G4BF&6G!$3*! ;J! $;0(<! UYSp!A0)!74BF&6G%!FA!5,'' !

$@@()$@J!@$3!;,!<05,)$<,*-!;#??,)!'$C#3?'!#3!,C$5($<#03!@0'<'!@$3!;,! $@8#,C,*%!!

!

K.  Automatic Point Selection 

!!!!!!!F<!#' !#9 : 0)<$3<!<0!?, 3, )$<, !$3!$@@( )$<, !KLG!2 #<8!<8, !A, 2 , ' <!3( 9 ; , )!0A!*$<$!: 0#3<' %!F3!

0()! R4! '<(*J _! 2 , ! #3<)0*( @, * ! $3! $( <09 $<#@! : 0#3<! ' , 5, @<#03! ' <)$<, ?J! <8$<! ' #?3#A#@$3<5J!

), * ( @, * ! <8, ! 3( 9 ; , )! 0A! : 0#3<' ! 3, , * , * ! <0! ),$@8!$! A#<!0A!?#C,3!$@@()$@J%! G#3@,!

9 ( 5<#*#9 , 3' #03$5!' ( )A$@, ' !* , $5!2 #<8!$!5$)?, !3( 9 ; , )!0A!*$<$!: 0#3<' -!<8, !$: : 5#@$<#03!0A!<8#' !

! R`



/#3*!0A!'<)$<,?J!#'!@)#<#@$5%!78,! ;$'#'! 0A!0()! $( <09 $<#@!: 0#3<!' , 5, @<#03!' @8, 9 , !#' !<8$<-!A0)!

A#I,*!@-!F&6G!A#<'!0A!*#AA,),3<!*,?),,'! $),! 9 0'<!*#AA,),3<!A)09 !03,! $30<8,)!28,),! <8,!

KLG!#' !: 00)5J!*, A#3, * !; ( <!$), !, ' ' , 3<#$5!#* , 3<#@$5!<0!, $@8!0<8, )!$3* !<8, !<)( , !KLG!#3!<8, !3, $)!

C#@#3#<J!0A!$3!$B initio!: 0#3<%!!78( ' -!$**#<#03$5!$B initio!:0#3<'!'80(5*!;,! @$5@(5$<,*!2 8,),!

<8,!@03<,3*#3?!F&6G!A#<'!0A!*#AA,),3<!*,?) ,,'! $),! 9 $I#9 $55J!*#AA,),3<%!F3!<8,! :),',3<!

'<(*J! 2,! (',! $'! @03<,3*#3?!A#<'!G4 B!$3*!74 BF&6G!2#<8!:$)<#$55J!),*(@,*! @)0''B<,)9'!

EA0( )<8!)02 ' !#3!7$; 5, ' !FF!$3* !FFFH!$' !; $' , ' !' , <' !<0!' , 5, @<!03, !$**#<#03$5!$B initio!: 0#3<!$<!$!

<#9 , %!. ' !#3!7$; 5, ' !FF!$3* !FFF-!<8, !C$)#$; 5, !@( <0AA!#'!(' ,*! #3!<8,!@$5@(5$<#03'%!.'! #3!=#?'%!

[ )Q!$3*!$55!<8, !<$; 5, ' -!<8, !' $9 , !G, <![ !0A!YS-R] [ !: 0#3<' !#' !( ' , * !<0!, C$5( $<, !<8, !\ & G!, ))0)%!

F3!:)#3@#:5,-!3,2! $B initio *$<$!:0#3<'!@0(5*!;,! ',5,@<,*!A)09!G,<![%!M02,C,)-!#<!#'!30<!

:)$@<#@$5!<0!'()C,J! '(@8!$!*, 3' , !' , <!0A!: 0#3<' !<0!, I <)$@<!<8,! :0#3<!28,),! @03<,3*#3?!F&6G!

A#<'!$),!9 $I#9 $55J!*#AA,),3<%!78('-! #3!$**#<#03!<0!G,<!R!E<8,!#3@5(*,*!$B initio!:0#3<'!A0)!

<8,!@()),3<!A#<H!$3*!G,<![-! 2,! *,A#3,!$!G,<!V!2#<8!$!?)#*!0A!Q-Y`]!:0#3<'!A)09!28#@8!2,!

',5,@<!<8,!3, 2! $B initio!:0#3<'!<0!;,!$**,*!03,!$<!$!<#9,!<0!G,<!R%!

!!!!!!!78,!),'(5<'! $),! ,I:),'',*! #3!=#?%!_%!78#'!A#?(),!'802'! <8,!"\F4! \&G! ,))0)!0A!<8,!

:$)<#$55J!),* ( @,*!74BF&6G!A#<!28,),! <8,! :0#3<'! $),! $(<09$<#@$55J!',5,@<,*!$'! * , '@)#;,*!

$;0C,!A)09!$!'<$)<#3?!@055,@<#03!0A!R`]-! [`]-! Y`]-! ``]-! $3*!RQ`]!$B initio! : 0#3<' %!78, !

A#?(),!$5'0!'802'! <8,!\ & G!,))0)'! 0A!74BF&6G!@$5@(5$<,*!$<!R`]-! [`]-! Y`]-! ``]-! R-Q`]-!

V-[`]-! Q-``]-! $3*!R[-``]! $B initio!:0#3<'!',5,@<,*!C#$!<8,!"\ F4!9 , <80*%!!78,! ),'(5<'! #3!

<8,!A#?(),'!*#':5$J!<20!#9:0)<$3<!:)0:,)<#,'%!!=#)'<-!30!9 $<<,)!802!9 $3J!',,*! :0#3<'!03,!

; , ?#3' !2 #<8-!<8, !\ & G!, ))0)' !A0)!5$)?, !@!$55!A$55!03!, ' ' , 3<#$55J!<8, !' $9 , !@( )C, %!!G, @03*-!

<8, ! O( 3#C, )' $5P! @( )C, ! 8$' ! , ' ' , 3<#$55J! <8, ! '$9 , ! :02,)! 5$2!*,:,3*,3@,! $'! <8,!"\F4!

' , 5, @<#03! ' @8, 9 , ! A0)! <8, ! $B initio! :0#3<'%!! M02,C,)-! <8,! :),A$@<0)!#'! ),*(@,*! ;J!
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$::)0I#9 $<,5J!WSp%!!F3!,AA,@<-!$(<09$<#@!:0#3<!',5,@<#03!8$5C,'!<8,!\& G!,))0)!A0)!5$)?,)!

C$5( , ' !0A!h %!!78, !), ' ( 5<!#' !$!74 BF& 6G!A#<!<8$<!),:),',3 <'!2#<8!$!R!/ @$5T9 05!\ & G!, ))0)!$!

A(55!Q4!KLG!,C,)J28,),! ;,502! RSS!/@$5T905!;$',*! 03!035J!URVWS!$B initio!:0#3<'%!!78,!

G4 BF& 6G!\ & G!, ))0)!* , )#C, * !A)09 !<8, !' $9 , !$( <09 $<#@!: 0#3<!' , 5, @<#03!8$' !$!C, )J!' #9 #5$)!

),5$<#03'8#:!<0!<8,!G4BF&6G!\&G! ,))0)! *,)#C,* !A)09 !" \ F4 !' $9 : 5#3?Z!#3!0<8, )!2 0)* ' -!

<8,!$(<09$<#@!:0#3<!',5,@<#03!\&G!,))0)!#'!$;0(<!8$5A!<8$<!0A!<8,!?)#*!9 , <80*%!

!!!!!!!78,!),'(5<'! #3!=#?%!_!*0!30<!$**),''! <8, !#' ' ( , !0A!802 !<0!<, )9 #3$<, !<8, !$( <09 $<#@!: 0#3<!

',5,@<#03%!F3!$3!$@<($5!$::5#@$<#03-!2,! *0!30<!/302! <8,!<)(,!KLG!$3*!@$330<!@09:(<,! <8,!

\&G! ,))0)%!.55!2,! /302! #'!#3A0)9 $<#03!$;0(<!<8,!G4B!$3*!74BF&6G!A#<'%!!F3!=#?%!`! 2, !

:50<!$'!$!A(3@<#03!0A!@!<8,!\&G! *#AA,),3@,!;,<2,,3! G4BF&6G!$3*!74 BF&6G!A#<'%!!.5'0!

#3!<8,!A#?(),!$'! $!A(3@<#03!0A!@!#'!<8,!\&G! *#AA,),3@,!0A!74BF&6G!$3*!<8,!<)(,!KLG%!!

78#'!5$'<!@()C,!#'!#3A0)9$<#03!<8$<!#3!$3!$@<($5!$::5#@$<#03!2 , !@$330<!/302%!!> , !',,/! $!

' #9 #5$)#<J! ; , <2 , , 3! G4 B74 ! #3A0)9 $<#03! $3* ! 74 B,I$@<!#3A0)9$<#03!<8$<!$5502'!('! <0!

,'<#9$<,!<8,!5$<,)!;J! /3025,*?,! 0A!<8,!A0)9 ,)%!!!

!!!!!!!G,C,)$5!0;C#0('! 2$J'! 0A!),:),' ,3<#3?!G4B74! #3A0)9$<#03!A$#5!<0!<)$@/!<8,!

*,:,3*,3@,! 0A!<8,!74BF&6G!\&G! ,))0)! 2#<8!@%!78,! 9 $I#9(9 !*#AA,),3@,!;,<2,,3! G4B

F&6G!$3*!74BF&6G!#'!$3!0'@#55$<0)J!A(3@<#03!0A!@!<8$<!?,3,)$55J!*,@),$','! 9 0),! )$:#*5J!

2#<8!@!<8$3!<8, !74 BF& 6G!\ & G!, ))0)!*0, ' %!78, !\ & G!*#AA, ), 3@, !; , <2 , , 3!G4 BF& 6G!$3* !

74BF&6G!03!G,<!V!#'!$!?,3, )$55J!'900<8!A(3@<#03!0A!@!;(<!#<!$5'0!*,@),$','! 9 0),! )$:#*5J!

2#<8!@! <8$3!<8,! 74BF&6G!\&G! ,))0)! *0,'%! 78,! (3*,)5J#3?!:)0;5,9 ! 2#<8!;0<8!

$: : )0$@8, ' !#' !<8$<!G, <!V!#' !' , 5, @<, * !<0!; , !' #?3#A#@$3<5J!' 9 $55, )!<8$3!G, <![ !E03!2 8#@8!74 B

F&6G!\&G! ,))0)! #'!9 ,$'(),*H! A0)!),$'03'! 0A!: )$@<#@$5#<J%!> 8, 3!$59 0' <!$55!<8, !: 0#3<' !#3!
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G,<!V!8$C,!;,,3! ',5,@<,*!A0)!$B initio!:0#3<'-!G4B74!*#AA, ),3@,'!;J! $3J!9 ,$'(),! 2#55!;, !

9 #3#9 $5%!M02,C,)-!<8,!74 BF&6G!\&G!,))0)!2#55!30<%!

!!!!!!!78,! '(@@,''A(5!),:),',3<$<#03!0A! G4 B74 ! #3A0)9 $<#03! <8$<! <)$@/ ' ! 74 BF& 6G! \ & G!

, ))0)!#' !<0!: , )#0*#@$55J!@$5@( 5$<, !<8, !\ & G!*#AA,),3@,!0A!G4BF&6G!$3*!74BF&6G!03!<8,!

A( 55!G, <![ %!FA!<8#' !2 , ), !*03, !2 #<8!, C, )J!$**#<#03!0A!$3!$B initio!:0#3<-!<8,!@09:(<$<#03$5!

@0'<!20(5*! ;,! ,I@,''#C, %!M02,C,)-! 2,! $),! 30<!@$5@(5$<#3?!<8,!\&G! *#AA,),3@,!A0)!$B 

initio!: 0#3<!' , 5, @<#03!; ( <!)$<8, )!A0)!<, )9 #3$<#03!0A!<8,!',5,@<#03!:)0@,*(),%!.! @$5@(5$<#03!

0A!<8, ! \ & G!*#AA, ), 3@, -! ' $J-! , C, )J!#3@), $' , !#3!@! ; J!RSS!: 0#3<' -!2 #55!$5502 !<, )9 #3$<#03!

2#<8!$!RSSB:0#3<!:),@#'#03%!78,! $;#5#<J!0A!<8,!\&G! *#AA,), 3@,!0A!G4BF&6G!A)09!74B

F&6G!03!G,<![! <0!<)$@/!74BF&6G!\&G! ,))0)! #'!*#':5$J,*! #3!=#?%!`! A0)!G,<!V!'#+,'! 0A!

R-Q`]-!V-[`]-! $3*!Q-Y`]!:0#3<'%!.55!<8,!),'(5<'! $),!A0)!$3!#3#<#$5!',,*! G,<!R!0A!Y`]! :0#3<'%!

=0)! ,$@8! G,<!V-! <8,),! #'!$!:$#)!0A! @()C,'! 2 #<8! <8, ! ( : : , )! @( )C, ! *#' : 5$J#3?! <8, ! \ & G!

*#AA,),3@,!$3*!<8,!;0<<09!@()C,!*#':5$J#3?!<8,!\&G! ,))0)%!.5<80(?8!<8,), !#' !9 0), !#3#<#$5!

)$??,*3,''! #3!<8,!@09: $)#'03!$<!'9 $55!C$5(,'!0A!h-! $<!<8,! 5$)?,)!C$5(,!0A!h! <8,!@()C,'!

<)$@/!03,! $30<8,)!2#<8!<8,!\&G! *#AA,),3@,!;,#3?!$!RSp!<0!RWp!0C,),'<#9$<#03!0A!<8,!

74BF&6G!\&G! ,))0)%!78,! A#?(),!$5'0!'802'! <8$<!<8, ! ' 9 $55, )!<8, !G, <!V-!<8, !5$)?, )!<8, !

\ & G!, ))0)!<8$<!' , 5, @<#3?!$55!<8, !: 0#3<' !#3!G, <!V!2 #55!0; <$#3%!78#' !#' !0; C#0( ' %!G, <![ !2 $' !

' , 5, @<, * !<0!; , !<8, !' #+, !<8$<!#<!#' !; , @$( ' , !D( $*)(:5#3?!<8,!'#+,!0A!G,<![! *#*!30<!$::),@#$;5J!

@8$3?,!<8,!74BF&6G!\&G! ,))0)%!NA!@0()',-!#A!$55!<8, !: 0#3<' !#3!G, <![ !2 , ), !' , 5, @<, * !A0)!$B 

initio!:0#3<'-!<8,!74BF&6G!\&G!,))0)!20(5*!;,! ,I<),9 ,5J!'9 $55%!

!!!!!!!.30<8,)! @03'#*,)$<#03!$;0(<! =#?%!`! @03@,)3'!<8,!?,3,)$5!5$@/!0A!#3C,)',! :02,)!

*,:,3*,3@,! 03!h%!",3,)$55J!$A<,)!h! ,I@,,*'! $;0( <!8$5A!<8, !' #+, !0A!G, <!V-!<8, !74 BF& 6G!

\&G! ,))0)!A5$<<,3'!0(<!03!$!50?B50?!:50<!$3*!<8('!50','! #<'!#3C,)',B:02,)! *,:,3*,3@,%!.< !
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<8, !' $9 , !<#9 , -!' , 5, @<#3?!$55!<8, !: 0#3<' !#3!G, <!V!$3* !<8, 3!*0( ; 5#3?!<8, !G, <!V!' #+, !: )0*( @, ' !

), ' ( 5<' !$' !#3!=#?%!Q!2 8, ), -!03!$!@0$)' , )!' @$5, -!$3!#3C, )' , B: 02 , )!* , : , 3* , 3@, !' <#55!$: : , $)' !

<0!805*%!F3!0<8, )!2 0)* ' -!$( <09 $<#@!: 0#3<!' , 5, @<#03!0( <!0A!$!G, <!V!2 #55!* , ?)$* , !<8, !#3C, )' , B

:02,)! *,:,3*,3@,! $<!5$)?,!,30(?8!C$5(,'!0A!h! $'!2,55!$'!5#9#<!<8,!A#3$5!$@@()$@J!<8$<!@$3!

; , !0; <$#3, *%!h 03, <8, 5, ' ' -!$( <09 $<#@!: 0#3<!' , 5, @<#03!03, !: 0#3<!$<!$!<#9 , !0( <!0A!$!G, <!V!@$3!

;,! <,)9#3$<,*!<0!$!*,'#),*! $@@()$@J!/302 #3?!035J!\&G! *#AA,),3@,'!;,<2,,3! G4BF&6G!

$3*!74BF&6G!03!$!G,<!V!5$)?,!,30(?8! <0!@03C,)?,!<8,!74 BF&6G!,))0)! 2#<8!<8,!,I$@<!
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