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QDKR *("S( 
./      (N^_ `^2a'4                 "b>4= :"L85 ;8 "Z?#?2V c (@LU^D,' d'?^e9' c fg>"^h' 6"^7*,' i'1j%^k'(],"],' 
'4 W^QH>9l).(            F$NQC' :"L89' :41g 1NH c (@N2%,'4 (@LUQ,' (@8?*,' (NmU,' ?PN^V F5 OU^8 " 6'>n, i"8 :="oV

      (@Np$,' (RMA9' ;8 (^012C' ?#>"2%^U, qrI%^k' d?^84 ."c l(0"Q,' (@QL_' !?s54 "Z>'?s tu/[K v>wC' 
[   :49' F$A"^G /   SL^D#=.xxx  (NmU,' (@y$V l)-(          (#$Nk ?#>"2V z12V {' 6"789' :41,' (A"09' $81V F|H 

(@}"^̂7*,' "I%R^̂MA5 ;^̂8 .   ;L^̂7%V F5 ;^̂T~ l(^̂@,41,'4 (@N^̂p$,' (@}"^̂7*,' �0'S^̂,' ;^̂8 !"0$U^̂QC' {' (a"^̂�'4
           R^MA�, (@o^A"_' 1^}'$*,' ;^8 !"0$U^Q0 ?#>"2%^,'      "Z"%�@Z4 (NmU,' "IoURV �,' �@^�'$C' ;^0 "^Z�e4 (@}"^7*,' (

F"%@8?*,'. 

-/         �� 6"789' :41,' ;0 <=>'$,' !"0$UQC' =?V4�E  \"],' ;#?MV /  SLa$A-EEE   (A"09' <?GY0 c 
 (^̂�>wC'u:49' F$A"^̂G / SL^̂D#=-EEE (A/AC.105/752) . ;^̂0 (^̂012C' !"0$U^̂QC' (^̂2@B$,' XY^̂Z ;L^̂7%V4
:41,' WH (Qs'$,' <?%*,' c 6"789' .:49' F$A"G / SLD#=-EEE4 .[\"],' F$A"G / ?#"N#-EE.. 

,/J,TR 7,8F)& GD".& L( !U5&V.& UDU@.& 

,/J,%K 

                          \"C9' �$_' 6"7*,' �G?C �$ND,' ?#?2%,' c "@A"C5 c (@}"7*,' (RMA9' �y4 =?#(DLR) l
         (N0"],' <>41,' c �Q#�$V i�%QC'            ;0 <=$2QC' l(@N2%,'4 (@LUQ,' (@8?*,' (NmU, WBr],'4.-    {' -� �"o�  /

 ?#'Sa-EE.. 

,/>/JD"J& 

W.K  R *("S( 

./            ;0 ?]G5 �@a ='1%03' �k'4 �@o�>5 ;0 "@D@A41A' �,|%VEEE .K    l<��+,'4 <�oT,' "IN0 l<?#�g  
           �RD0 "IN0 ?��' �Qo,' F5 W� c l(@A"G?H :"og "I7QH ;�#�V4   !"Q2N%D0 �@a 1g$V4  .   S8 ?M%NV fZ4

          6"Z� �UoV (�"D0 fR�V4 6'$%k3' �� ;L�Bx>.        4 (DH"@,' ;0 �H?0 ?%0$U@G F$@U0 .>�   ?%0$U@G F$@U0 
             "I%�"D0 �UoV (+,"� (#="+%s' (2RN04 l(@L@Us3' >")o,' ;0 �H?0K>-    �H?0 ?%0$U@G F$@U0  . "@D@A41A'4

 �"Q,' c 1@�$,' �?)o,' 1Uo,' fZfC"Q,' v"NC' c ?Bw# 1#?a �$Uk 4�. 

                                                           
).(  )*+ ,-./" 012345"6 73895" :+6;&" 0789<&" 7=<4>.& 7=?#&" ,@9A2&"BC (A/55/20) :#$%&" 0DDE. 
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-/                         (#$s <'=5 "b"2@oRV4 6"7*,' "@g$,$NTV "@D@A41A' S%QV c'?�_' "IQs$C4 (N@QC' "Ia4?P, '?PA4
                    1Uo,' �g'$V �,' (@}"�3' �G"MC' ;0 �j7,' =1Q,' �� c �]T,"H �IDV F5 ;T~ (,"Qa4 .   $Z 'YZ F"G4

    1A' �rRA3 fD@}?,'  oD,'         !"N@%D,' �I%D0 c (@}"7*,' "I%RMA5 c "@D@A4 .     (RMA9' c �@G?%,' F"G4
                  QM,' (Z"a?H 6"2V>3' �g5 ;0 6"7*,' "@g$,$NTV ¡@oRV OU8 (@Np$,' (@LN%,"H (U+,' !'� (@Np$,' (@}"7*,'

(RMA9' ¢UV (0'1%k' �g5 ;0 6"7*,"H (U+%0 £?�5 =$Ig OU84 l�J5 fD@A41A3'. 

7,X  R Y2$.&'++/ 

�/                (*U%¤ !"�@Z4 !'>'=' "@D@A41A' c 6"7*,"H (U+%C' (RMA9' Y@*NV {$%V .    ¥p$,' 1IQC' �=w#4
     6"7*,'4 (#$_' (�rLU,"F"H3 "(LAPAN)             �+%C' ?#$R%,'4 ¦)o,"H ¡UQ%# "L@a (@Np$,' fsr%,' (R2A >4= 

fg>"h' 6"7*U, (@LUD,' !"0'1j%k3"H .@}> i"05 :4wD0 1IQC'4 �%RMA5 ¡DNV "LN@H l<?�"o0 "@D@A41A' §
            "@g$,$NT%,'4 ¦)oU, (,41,' <>'�4 (@N2%,' (@�"N,' ;0 .           "I%R�4 6"7*U, (0"Q,' (@Np$,' (k"@D,' ¨$+#4

"@D@A41A' (#>$IJ c 6"7*,'4 (#$_' (�rLU, ¥p$,' §U©' . �=w# l"@D@A41A' §@}> �k5?# �Y,' l§U©'4
' ¡@DN%,' (�@Z >4= "7#51Uo,' c 6"7*,' (RMA5 �@L_ "@UQ,. 

'/4  R Z&[,\Q&D *HIJ)& 

  ]R ZQ,++^_Q& 

u/                          (UDUk ;0 WUV"k fZ l�V'$k (%k (y"� £?�54 (@0$T� !"G?� ;Z'?,' `s$,' c �ª�MV
Palapa B       (^^UDUk ;^^0 1^^�'4 �^^V"k4 lPalapa C 4 lIndostar-1)     �^k"H "^^7#5 «4?^^QC'(Cakrawarta-1) l

   4Telkom-1     4 lGaruda-1                   l(U2N%C' !3"+V3'4 lf8'�3' ¦o,'4 l(%H"],' !3"+V3' d'?e9 ¢,�4 l
   �V"D,'4Garuda-1         �"o� c ¡Up5 �Y,' l/   ?#'Sa-EEE                OU8 d>9' �0 (N0'�%C' �V'$D,' £$s5 ;0 l

                  C"Q,' (U2N%C' (@+jM,' !3"+V3' c (#>"m%,' !"0'1j%kr, `@N¬H �,' �rp3'(@ .     (01� (2RN0 1%4
Garuda-1                          {' 3"® F"H"@,'4 W+,' ;04 l"s?� WoU*,'4 <1#1_' "@N@e '$H"H {' "H?e 1N¯'4 F"%DG"H ;0 

 "H$Ng "@D@A41A' .    (@TU0 �k"2%V4Garuda-1    (G?� PT Pasifik Satelit Nusantara      !"G?M,' {45 fZ4 l
           �4 l"@D@A41A' c (@UV"D,' !3"+Vr, (y"h'   (G?Lockheed-Martin Global Telecommunications   c 

      (G?�4 l(@T#?09' <1)%C' !"#3$,'Philippines Long Distance Telephone Company   (G?�4 lJasmine 

International Public Company Limited1NU#"V c . 

t/          !3"+V3' �V'$k �@�MV �a= "LG�           ' (@oUV °$y <�oG <$R� `R� �,'     c 1Uo,' !"g"@%�
  !3"+V3'�                      !"8"Ny4 l:"k>±' !'1Q0 �]0 l"@D@A41A' c !3"+V3' F'1@0 c (*U%¤ !"8"Ny $� 

    �#1o%,'4 �k"2C' <�Ig54 !roT,' .              (@%)%,' (@No,' (@LNV �81V 3 (@UV"D,' !3"+V3' �PA �rp"H <>="oC'4
             @m@V'?%k' (L@s "7#5 1²g$V "�³4 l D�4 !3"+Vr,            (@L@UQ%,'4 (#="+%s3'4 (@8"L%g3'  A'$_' c (

(@a"2],'4. 
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  `R "-X LF 5,-I$<Q& Z,S/aH_ :*b/a.&D ?5)& 

[/                           1QH ;8 >"QM%k3' F'1@0 c (R�"A "@D@A41A' c <1#18 !"8"Ny4 1Z"Q04 !"LPN0 �"NZ .
     1IQ0 �LQ#4"F"H3"                  ,' :"L8|H ¡UQ%# "L@a (@Np4 fsrV (R2NG l�*}"´4 �Tµ l     (U+%C' ?#$R%,'4 ¦)o

        �V'$D,"H 1QH ;8 >"QM%k3' !"A"@H i'1j%k"H .         1IQ0 °5= l�"@D,' 'YZ c4"F"H3 "    i"PA �@�MV OU8
        >"QM%k3' !"A"@H !"2@oR%H (Uy !'� £?�5 ¡a'?0 {' (a"�' 1QH ;8 >"QM%k3"H ¶"h' (@�>9' !"R&'

  �V'$D,"H 1QH ;8 .      %, ¡a'?0 £?�5 (@Np4 !"�@Z !|MA54        (�@¯' "IN@H ;04 l"b"g"@%�3 "2a4 !"A"@o,' �@Im
          �}'?h' �k>4 �DLU, (2DNC' (@Np$,'":"A"V>$k$G"H"           d>9' 6"#�@a4 (#$_' ="y>9' (�@Z4 l(BMG) l

        "I2@oRV4 "@g$,$NT%,' �@@2V (�@Z4(BPPT)        fD@A41A3' i$UQ,' 1IQ04 l(LIPI)      l(0"Q,' :"��9' <>'�44 l
   44 l·'?�9' <>'�44     <"@¸' (�@o, (,41,' <>'� .            (Q0"g "IN@H ;0 lq"Q,' �@UQ%U, !"Dkw0 !Y*A4 !|MA54

   '="0 (g="e(UGM)             «1I# l1QH ;8 >"QM%k3' F'1@0 c  #>1%,'4 �@UQ%U, "¹"A?H lf8'>�,' >$e$H 1IQ04 
                     V'$D,"H 1QH ;8 >"QM%k3' !"A"@H !"2@oRV F'1@0 c WC"8 F$)o+# ¦@µ (oUR,' ='18³ {'  ¢,YG4 �

             1�'4 Fº c F'1@C' 'YZ c ;#?Z"0 Wk>"» .                !"A"@H �a$V c (y"h' !"G?M,' ;0 =18 "7#5 �L84
<?L%D0 <>$+H 1#'�%# F'1@C' 'YZ c "IUL8 �P@k4 l(@UV"k. 

K/        i"8 ;0 6'1%H'4-EEE       1IQ0 >¼$p "F"H3 "             c (L}"2,' i"IC' <=1Q%C' (@�>9' :"o2%k3' (R½
  l�>"o#>"H  (@H$N_' fD#43$k c .:49' ;#?MV (#"¾ c ?#$R%,' �LG54/ ?H$%G5-EEE F�' <>="s (R&'4 l

!"k1A3 �V"D,' ;0 !"A"@H :"o2%k' OU8/K (Landsat-7). 

¿/                      1IQ0 °5= l"@D@A41A' c 1QH ;8 >"QM%k3' (RMA9 '�#�QV4"F"H3 "       c À$µ 6'?g' OU8
    ;8 >"QM%k3' !"2@oRV4 "@g$,$NTV             �01j%DV �,' !"�@IU, (@8$%,'4  #>1%,' �a$V {' (a"�' l1QH  . c4

            f�>9' 6�_' OU8 "k"k5 i"L%Z3'  +N# l1QH ;8 >"QM%k3' "@g$,$NTV F'1@0 .   (RMA9' �QH ;L7%V4
       1IQ0 "Á �UR�' �,'"F"H3 " fU# "0) :5 (              ;0 �*jN0 :1Q0 �� �V"D, <�"@� i"PN, fk1N¯' �@L+%,'

  !"A"h')!"%o,'(  Â)° (            f+j� °$k"� i'1j%k"H >$+,' (_"Q0 �"I_ q45 ·�$� 6"MA'4 �@L+V)�- 
       4 1�'$,' �LQ%DLU, "%H[u       ;#=1Q%C' WULQ%DLU, "%H (   Â)· (          c (@UV"D,' "@g$,$NT%,' !"Z"Ã' (k'>=

<?�"o0 !"A"@o,' �"2%,'4 �o2%DC'. 

x/             A41A' c 1QH ;8 >"QM%k3' !"A"@H !"2@oRV 1N%DV           �,' (�@o,'4 d>�, (@UV"D,' >$+,' {' "@D@
          1IQC (QH"%,' (@�>9' !"R&' "IR2%UV"F"H3 ."             ;0 <"2%DC' !"0$UQC' 45 !"A"@o,' `01j%k' F5 ¡ok4

          �]0 l(*U%¤ (@UL84 (@LU8 !"2@oRV c fUV"D,' ?#$+%,') "5 (        Â(#4?C' �>9' :$2¸ =?g �L8)° ( �k>
     Â"Z1y>4 ·'?��, �}'?�)· (       Â«4?�A"C' ·'?�9 =?g �L8)= (      Â(@A"g?C'  Q¬MU, �}'?� �k>)^Z (

         Â?)o,' �Rk <>'?� (g>1, �}'?� �k>)4 (      Â"Z1y>4 ·'?�9' ¡}'?� �MG)� (   Â«"*_' 1y>)Ä (
               ÂÅ")D,' 6"R�U, �}'?� �k>4 (#>'1C' 6"2%,3' (2RN0 1y>)� (        ��g$C' �#$R,' Æ"Q�r, �}'?� �k>

   ÂX1y>4 ·>"h')� (        Â!"A"7@*U, d?Q%,' (@UH"s ?#12V4 !"A"7@*,' 1y>)� (    1@+, (NTLC' ¡p"NC' W@QV
�"Ç9'. 
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  cR  dVe)& fgh.&D iV1& fgh.,X *S=-$%& "j@.&D k#a.& G,0FK)l9<VJVe)&( 

.E/                           �$_' «r�,"H (2UQ%C' 1y?,'4 ¦)o,' :"L8|H (U+%0 (RMA|H �UR7# �Y,' fD@}?,' 1IQC'
,'4     \$#9' «r�)�*k$A$#9'/(            1IQ0 $Z �$UQ,' �$_' «r�,'"F"H3 ."       ¦)o,' :"L85 ;0 d?�,'4

                         ;0 ¡@oR%,' ;#="@0 �U%¤ c "@,"� (�"%C' 6"7*,' "@g$,$NTV i'1j%k"H d$IN,' $Z "I#?È �,' 1y?,'4
                           \$#9' «r�,'4 �$_' «r�U, (@Q@oR,' ?Z'$P,' �Ia �g5)�*k$A$#9'/(«r�,'       �$UQ,' �$_' 

(@�@o,' «4?P,'4 "@D@A41A' c (#$_' :'$�9"H woN%,' {' (oDN,"H l"b"*y'$04. 

)  K( 3>/JD"JQ& m,2%& *4NnD oVp 

../                              °"ok5 �Ia {' fLU8 É"k5 OU8 :$y$,' $Z "@D@A41A' c v"NC' À$µ �0"A?H ;0 d?�,'
         �"RN,' OU8 (@�"NC' �PN,' c (Uy"¸' !'��%,'        ¢,� OU8 (oV?%C' >"B�'4 "b"oU2V4 fU&'4 fL@Us3'4 fC"Q,' .

            U2%,'4 f�"NC' ��%U, (H"m%kr, (�"%C' !'>"@h' �@@2V c i1j%DV !'4=5 ?#$R%, "k"k5 "7#5 �TM# $Z4
f�"NC' .                           <1#'�%0 !r�10 (@LUQ,' �V'$N,' fRQV F54 1H 3 "IU8"*V !"@,º4 �PN,' XYZ �Ia <="#� �04

'    !'>'?2,' XYZ ?B5 �@@2%, ��1LG ¢,YG4 l(@,41,'4 (@L@Us3'4 (@Np$,' (0"Q,' (k"@D,' !'>'?2, "L8= <1}"*,
"I%@,"Qa4. 

.-/ �0'?H (DÊ >"p' c �%gY�4 fD@A41A3' v"NC' À$)oH (U+%C' (RMA9' Y*NV4: 

 )5(    J2K" LMN&" !9=.4O .         0 WDË �$_' «r�,' !"@UL8 �0"A?H «1I%D#  �PNU, "N%a?Q
    f8"Q�±' F�'$%,'4 (@0"N#1,')        >"Ì "Á ?Bw# �,' (2#?R,'4 d>9' �Rk �04  )¬D,' �0 Æ"Q�±' �8"*V �5

   v"NC' c 6"C'(                 !"@0"N#1,'4 l6"C' <>4=4 l?jo%,'4 l�%N,'4 l�RI%,'4 lÅ")D,' 6"R�,'4  )¬D,' FÍ$TV4 l
            '4 lfUT,'4 �k$%C'4 ��+,' �"RN,' OU8 (#$_'             «r�,' >4=4 l�$_' «r�,'4 >")o,' WH !r8"*%,

Âf}'$%k3' �$_' 

 )°(          7=@9=PQ" 7=R+S" 7=@9=4=T&" !9=.4<&")        J2K" LMN&" U2.V 9W=X 9Y( .   �0"A?H É>1#
                  (@8$A c ?BwV �,' �0'$Q,' ¢,YG4 (�@a1,' !'�"e  A'$g ;0 '�]G (@}"@�3' (@�>9' (@}"@L@T,' !"@ULQ,'

  6'$¯'                   �U2A4 �A$TV (2#?p (k'>=4 À$U%,' >="+0 WoV OU8 �@G?%,' �0 lfL@Us3' £$%DC' OU84 ?7¸' c
X>"M%A'4 .               ¦,$N0$T,'4 "@,'?%k5 (LPN0 �V|MA5 ·�$� É"k5 OU8 l�$_' >"M%Ar, fÎ'?e3 ·�$� Ï�²�¬44

        (@8"N+,'4 (@LUQ,' À$)oU,(CSIRO)               c À$U%,' >"M%A' �y$, �0'1j%k' ;T~ l           c F1C' ;0 =18 
Â"@D@A41A' 

 )·(      Z+S"6 [4\&" ]F !9*M<&" .             >"Bº OU8 d>9'4 §LM,' WH !"srQ,' À$µ �G?V
                          �$_' «r�,' (H"m%k' OU84 ld>9' �Rk4 �$@¸' �@&'4 �$_' «r�,' OU8 (@DLM,' !"oU2%,'

              ,' !"2oR,' c (s"R,'4 (U%T,' �2N,4 �$UQ,'4 fU*D,' i")sÐ, fRk$,'      �$_' «r�,' ;0 "@UQ,'4 ORk$ .
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                           �$_' «r�,' c !"H'?R�r,4 (s"RU, fD@}?,' >1+C' "I%*+H §LM,' 6"#�@*H "7#5 �0"AS,' �%I#4
Âd>�, 

 )=(      ̂V"+2(V6 0^F _`aI&"6 0^V9b9c6 0d9a/" 7efg . ·�"� ��4 {' v"NC' (gY� �0"A?H «1I#
  �$_' «r�U, (#$s (@�"N0 (@H$k"� ."+%a �$@¸' �@&'4 (DH"@,'4 �$_' «r�,'4 >")o,' WH !r8"*V ¨

    ·�"� (�@Z c �01V4 .               ��Q0 ?B|H �+%C' f�"NC' ��%,'4 l(@�"NC' !"oU2%,' (k'>1, ·�"LN,' XYZ i1j%DV4
       (@�"NC' !"oU2%,'4 f�"NC' ��%,' OU8 �L%&' ?B9'4 l(�@a1U, .   1IQ0 |MA54"F"H3 "  %0 (8$L¹ '?�w0  ;0 (8$N

                    (2RNC ·�$�4 l"@C"8 >")o,' F'>4=4 �$_' «r�,' c 6'$¯' F'>41, ·�$� "IN@H ;0 lv"NC' (gY� ¡a'?0
                  (LPN0 c �$_' «r�,' À$µ (oQ� �%Q�4 <=41½“CSIRO” .         !"k'>1, É"k5 $Z ·�$LN,' 'YZ4

@D@A41A3' Ñ}"+h' �0 ¡*%#  k"N0 ·�$� ��$, ?#$RV4 �@@2V !"@UL84(. 

 )^Z(      7=h9a/" !982.</"6 !9i9=`&" j9ki .              v"NC"H (U+%C' !"A"@o,' ;0 <�oG (@LG OU8 �+Ò
       "@D@A41A' c 1Z"QC' ;0 =18)        d>9' 6"#�@a4 (#$_' ="y>9' (�@Z "IÓ54(BMG)   1IQ04 l"F"H3"  (�@Z4 l

    "I2@oRV4 "@g$,$NT%,' �@@2V(BPPT)     >4 �DLU, (2DNC' (@Np$,' (�@¯'4    �}'?h' �k":"A"V>$k$G"H"  1IQ04 l
    fD@A41A3' i$UQ,'(LIPI)           (@oNg9' !"DkwC' ;0 =18 {' (a"�' l .        �H?# i"PA À'1)%k' "@,"� �?È4

"I¹1#4 (L}"2,' !"A"@o,' <18"s. 

)  q(  dVe)& fgh.,X *S=-$%& "j@.&D oV#a.& G,0FK)l9<VJVe)& (iV=-.& iV1& fgh.&D 

.�/  41A' 1g$V               (k'>1, <1@g (y?a ¢,� �@%#4 l\$#9' «r�U, f}'$%k3' �4YM,' (2RN0 ��'= "@D@A
                    (7*jNC' d?Q,' �$R� 1N8 \$#9' «r�,' c À1Ë �,' ?Z'$P,' �k .     «r�,"H (2UQ%C' À$)o,'4

                 M%A3' {' (oDN,"H "�³4 l D�4 �$_' «r�,' ;0 "@UQ,' !"2oR,' 6"#�@a �I*, 3 (0"Z \$#9'  �$#='?,' >"
    "7#5 \$#9' «r�,' c .                (%k ;0 F$T%V \$#9' «r�,' SD, (To� "@D@A41A' c `�MA5 d'?e9' XY¯4

    \$#9' «r�,' SD, (@Ls> �H"D0 .           (@Ls> !rmk �0 (2@s= �G >"oDC' 'YZ "Im%N# (@Ls> !"A"@H Ä"%%k4
    \$#9' «r�U, "@N0� (A"o%k3' (@,"8 .  D,' XYZ ?a$%k4      <1@*0 !"0$UQ0 (A"o%k3' (@,"Q,' <�*k$A$#9' !rm

                    (@,"Q,' !'==?%,"H (#$#='?,' !3"+V3'4 \$#9' «r�,' c !"H'?R�3'4 \$#9' «r�,' !"@0"N#= ;8 .
                                <1�'4 (@D® <>4= fR�V �,' \$#9' «r�U, fk5?,' SD,' !"@UL8 ;0 (Ã"N,' ="y>9' i1j%DV4

   oN%U, ·�$� À'1)%k±       ==?%,' (@,"Q,' (#$#='?,' !3"+V3"H w .        l"@D@A41A'4 "@,'?%k5 WH F4"Q%,"H l;T054
fUQ*,' `s$,' c !'==?%,' <>'=' (Rk'$H !'==?%,"H woN%,' (s= WDË .�}"C' SDU, i"PNH �"MN,' 'YZ ��Q#4. 

.u/            @D@RN�0 É"@s <�Ig5 ;0 F$T%V (@�>9' (@D@RN�C' 1y'?C' ;0 (To� `�MA54    l¡a1V (H'$H !'� (
                       OU8 fD@RN�C' £?�+,' F"7oN,'4 (@�>9' (@D@RN�C' �y'$Q,' >"Bº �]0 (N#"o%0 ?Z'$´ (k'>= �g5 ;0

 \$#9' «r�,' .     <>$+H f�>9' fD@RN�C' F"7oN,'4 fD@RN�C' d>9' �2� c !"oU2%,' 1y> F�' ;T~4
(@N@V4> .          Æ4?M0 c ;Z'?,' `s$,' c "@D@A41A' �>"MV4            À'1)%k' �g5 ;0 Ô="¯' �@&' Å?�H ¶"� 

          f}'$%k3' >"M%A3' À41µ woN%U, <>1s(equatorial spread F)         f0$# ¥0� É"@20 OU8 �V1�4  . «1Z4
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                                �2¸' �#�$V ¢,� c "Õ l!"k"@2,' ;0 (U0"� (8$L¹ OU8 :$+¸' $Z Ô="¯' �@&' Å?e Æ4?M0
p OU8 "0�ro,' �#�$V (a"]G4 f}"H?IT,'"LI@UG <?T,' f*+A c fD@RN�C' :'4�,' �� £$%D0 :$. 

.t/                          £$%&' q"J' i1j%k' l�V'$D,' ;0 !'>"�3' :"o2%k' OU8 \$#9' «r�,' ?B5 (k'>= (@�H4
            �s'$C' 1#1)%, fC"Q,' i"PN,' �V'$k ;0 (,1%DC' w,�%,' !"A"@H4 \4?%T,3'(GPS)    (�rLU, fUV"D,' i"PN,'4 

 ,"H (y"h'  (#?)o,' !'$2(NNSS)w,�%,' >"Bº4 \4?%T,3' £$%&' q"J± (#="C' (gYLN,' OU8 !"2@oRV �0  .
      �V'$k ;0 !'>"�3' i1j%DV4GPS 4 NNSS            (a"�' lfU�"*%,' >$R,'4 <?0�,' ��|V ;8 !"0$UQ0 �a$%, 

w,�%,'4 \4?%T,3' £$%&' q"J' {'. 

.[/         8 YN0 �}"2,' F4"Q%,' :r� ;04  i".xxt             =1Q%0 >'='> ÖMA5 lF"H"@,'4 "@D@A41A'4 "@,'?%k5 WH 
    �"A"@%A$H c !'==?%,')E�>Eo   l"H$Ng ��>.Exo "s?�  (      �k49' �$_' «r�U, (#$_' !"@0"N#1,' É"@2,

      ×=9' �>'?¸' «r�,'4 f}'$%k3' .                  fC"Q,' �T@¯' �Ia ;DË F5 '?�w0 `#?g5 !"k'>= `)�454
 #$_' !"@0"N#1U,                   «r�,' c (@2a9' (G?¸'4 fÊ�,' ¡a1%,' �]0 �@�'$0 ;8 !"0$UQC' ;0 '1#�0  UR%# (
 �k49' �>'?¸' .                      �D*A �s$C' c 1#1g ?�º !'==?%,' =1Q%C' >'='?,' �½ �)@k d?�,' 'Y¯ "2@2Ë4 .

                        :49' ;#?MV YN0 f}'$¯' �Z$,' <>$+Õ 1y> !"@UL8 `#?g5 l¢,� {' (a"�'4/   ?H$%G5-EEE   c 
 �>"D�A$Î"V)xE>[o l"H$Ng tE>.EKo"s?� ((@H?�,' '4"g c l. 

  rR  st&V%& "e"#$. 3%,-.& :,Y2.& Z,S/aH_(GPS) 

.K/          �s'$C' 1#1)%, fC"Q,' i"PN,' i1j%k'(GPS)     i"8 YN0 .xx[         ¥p$,' i"PN,' 6"MA' <="8± <'=|G 
   f�>9' �DLU, fQg?C'4 �="Nk3' .  "H "@D@A41A' !1L%8'4     �="Nk3' fmU@UZ±' �D©' !'?%0'>WGS-84 

 �½ �)@, l1#1_' fD@A41A3' <?T,' �oM,GRS-67. 

.¿/     :49' ;#?MV ��4/   ?H$%G5-EEE          (Rk'$H l"@D@A41A' !|MA5 l":"A"V>$k$G"H "ttE   (R2A 
                @Np$,' f�'>9' (�@Z !|MA5 "LN@H l{49'4 (#?*+,' (*y'$C' (oV?0 ;0 f�>9' �DLU, (@Qg?0   ;0 ?]G5 (

EEE .E                          �0 F4"Q%,"H l(],"],'4 (@A"],' (*y'$C' (oV?0 ;0 (@�>5 (@�"D0 �o� (R2A ":"A"V>$k$G"H "
'="0 (g="e (Q0"g4 "@g$,$NT%U, �A41A"H 1IQ04. 

.x/                    �g5 ;0 l�s'$C' 1#1)%, fU�"*%,' fC"Q,' i"PN,' i'1j%k"H �o%%U, (%H"B !"R½ `k `01j%k'4
?� �k> Æ4?M0 �@�MV i"8 ;0 <?%*,' c l"@Ls> (#?)o,' =>'$LU, �}'.xx[ i"8 {' .xxx. 

-E/                   !|MA5 l6"#�@a$@_'4 f�>9' �DC' c (2@s= !"2@oR%H ¡UQ%V d'?e94":"A"V>$k$G"H " `k
                            �>"o#>"H4 F'1@04 �A$N@o@k c l�s'$C' 1#1)%, fC"Q,' i"PN,' i'1j%k"H f�>9' �DLU, (%H"B !"R½

G4 q$%@,$V4�"@H4 �A"o . fC"Q,' i"PN,"H (U0"Q,' (%H"],' !"R)LU, (@D@A41A3' (ToM,' ;0 6�g !"R&' XYZ4
       ;0 F$T%%k �,' �s'$C' 1#1)%,.- (R½  .          §o#?Tk 1IQ0 ;0 �81H "IU@�MV4 (ToM,' XYZ ?#$RV OPÒ4

                        09' <1)%C' !"#3$,' c $�@#= F"k c "@A>$*@,"G (Q0"_ �H"%,' >")o,' �UQ,     :"0>$A :$T#±'4 l(@T#?
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   >$#�H$k(EMS)              "@g$,$NT%U, `*,= (Q0"g4 l§#>"H c (DUT)    '1N,$Z c  .     �A$N@o@k "%R½ �TMV4
             c "@D@A41A5 (Ó"D0 ;0 '6�g "7#5 F'1@04International GPS Geodynamics Services    �0"AS, (QH"%,' l

 "@D#=$@mU, (@,41,' (RH'?,'(International Association of Geodesy). 

-./    (�@Z ÖMN%k4":"A"V>$k$G"H "     i"8 (#"¾ c-EEE          i"PN,' i'1j%k"H :"8 :1QÕ �o%%U, (%H"B (R½ 
    �s'$C' 1#1)%, fC"Q,'(GPS)  ��+,' �V"D,' >'10 1y> d?�, l"V>"G"@e$# c “CHAMP” 1y> {' (a"�' l
  Å'�C \"GS,' �"MN,' .      0 �8= OU8 (Rh' XYZ �+)%k4     d>9' i$U8 �G?0 ;GeoForschungsZentrum 

(GFZ)'="0 (g="e (Q0"g c "@D#=$@_' �Ds "ZY*N@k4 l"@A"C5 c . 

--/                             c �?Ã �,' d>9' (@G?� !"k'>= c �s'$C' 1#1)%, fC"Q,' i"PN,' !"2@oR%H ¡UQ%# "L@a4
         (�@Z !Y*A lÄ'$,9' (@A$%TV (G?� "y$+�4 l"@D@A41A'":"A"V>$k$G"H"        c (Uy !'� £?�5 !"�@Z �0 

                  ¢,YG4 "@kº fs?� °$Ng (2RN0 c �s'$C' 1#1)%, fC"Q,' i"PN,' i'1j%k"H !rL¸' ;0 '=18 "@D@A41A'
 "@D#=$@_'4 �}'?h' �k?, (#="Ë3' (�@¯' �0 F4"Q%,"H l(@D@A41A3' (2RNC' cBundesamt für Kartographie 

und Geodäsie     1IQ04 GFZ    "C5 c        ?#rDA> 1IQ04 l"@ARensselaer Polytechnic Institute     !"#3$,' c 
 4 <1)%C'ENS   4 l"DA?a c DUT          d>9' !"0$UQ04 (�"DLU, (@,'?%k9' (8$L©'4 l'1N,$Z c (AUSLIG) l

           C' (�@Z4 l(@g$,$NT%,' "#�@,"0 (Q0"g4 l"#�@,"0 c §@#"2C' <>'='4 l"@,'?%k5 c �U#4 À4"k $@A (Q0"g4 (�"D
                             c (@N2%,' �A"@A"A (Q0"g4 lWoU*,' c =>'$C' !"0$UQ04 �}'?h' �k?, (@Np$,' (�@¯'4 l1NU#"V c (@TUC'

                irD,' >'= \4?H c (0"Q,' :"��9' <>'='4 li"A `@@a c (�"DC' (�@Z4 l<>$a"�Nk .    ¡p"NC' WH ;0 F"G4
              4"g (2RN0 l'1A$k ¡@704 l�?R0$D,' Æ1+,' (a1I%DC'          lfBr],' ��#43$k O2%U04 l(@k"k1A3' <

�A4>$k Æ1y4 lÉ>$Ua Æ1y4. 

  uR 7,89.& ,/4V.V2v_ @eVH_ 

-�/               4 �PN,' ?#$RV4 �@L+V OU8 6"7*,' "@g$,$NTV ?#$R%H (U+%C' (RMA9' !�G>/   (@8?*,' �PN,' 45
"@U½ .                    4 ?#$RV4 lSD,' Ø#>'$y ÙH4 !"@,º4 l�T)%,'4 �@g$%U, "LPA ;L7%V fZ4     i"h' ='$C' >"o%�'

                    "@g$,$NTV4 l1QH ;0 (@}"7*,' !"oG?C' (,$Ú É"@s "@g$,$NTV4 l U+,' ?k'1,' =$s$,'4 ?k'1,' =$s$U,
            �*jNC' f�>9' >'1C' c �o%%,' "@g$,$NTV4 l!"A"@o,' :"k>' .    1IQ0 �UR7#4"F"H3 "  Ø#>'$y ?#$R%H

         2oR,' 6"#�@*H (y"� À$µ 6'?g' d?�, "@k"@s <1�$0          ¢,�4 l�$_' «r�,' ;0 "@UQ,' (2oR,'4 ORk$,' (
6"7*,' "@g$,$NTV ?#$RV ;8 :4wDC' "@D@A41A' c fD@}?,' �G?C' �%*+H. 

-u/                (Q#?D,' !'>$R%,"H �")U,' �g5 ;0 l(�"%C' =>'$C' =41� c l6"7*,' "@g$,$NTV ?#$RV �¼mQ@k4
               '$0 �g5 ;0 �s9' OU8 45 l6"7*,' �"8 c (Uy"¸'"I%oG .          ;L� lF�' "@D@A41A' �%b l=1+,' 'YZ c4

(*U%¤ !"2oR%, <��y �V'$k ?#$RV (@A"T0"H l£?�5 !"0"L%Z'. 
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  wR */F,0$4Q& xJ&V1& Z,<&5UR7,89.& *HIJ) */JVJ,S.&D *eU,^$tQ& 

-t/                  (@8"L%g3'  A'$_' �]0 (*U%¤ �@�'$0 :$� !"k'>= �?Ã/     MA�, (@A$A"2,'4 (#="+%s3' (R
               !'$Nk <18 YN0 q41,'4 ¥p$,' 1@Q+,' OU8 (@}"7*,' .           l£?�5 >$05 ;L� l!"k'>1,' XY¯ (m@%A4

                  i"Dg9' =>4 W@}"7*,' W�rC' <="8'4 W@}"7*,' W�rC' �"2A"H ¶"h' �"*V3' OU8 "@D@A41A' `s="y
        fg>"h' 6"7*,' c (2URC')    >'?2,' ¡a?0-�ut) =/--((   4wDC' (@s"*V'4 l        �,' >'?�9' ;8 (@,41,' (@,

       (@}"7*,' i"Dg9' "IB1Ë)     >'?2,' ¡a?0-KKK) =/-[((            6"7*,' c (2URC' i"Dg9' �@mDV (@s"*V'4 l
  fg>"h')   >'?2,' ¡a?0�-�t) =/-x .((        (LPNC' Ô="oC' <1Z"Q0 OU8 ¡#1+%,' !'6'?g' "@D@A41A' !51H4

            *,' i'1j%k'4 «"MT%k' F'1@0 c :41,' (RMA9              (#4"LD,' i'?g9'4 ?L2,' ¢,� c "Õ lfg>"h' 6"7
          1QH "I@U8 �+Ò � �,'4 lF"CS,' (2a'$0 {' ·"%Ò �Y,' l£?�9' .       OU8 �L%TV !="G (@ULQ,' XYZ F5 �e

�Y@*N%,' £$%DC'. 

  yR CD".&D 30/=tQ& ED,-$.& 

-[/          lq41,'4 fL@Us3' F4"Q%,"H fD@A41A3' 6"7*,' �0"A?H �@        <18 �0 F4"Q%,' �#�QV {' OQD# ¦@�
        �"Q,' :$� (@}"7a !"Dkw04 !3"G4 .                  �G c l(�"%C' =>'$C' =41� c l"L}'= "@D@A41A' �>"MV4

              6"7*,' i'1j%k' (N_ "IN@H ;04 l(@,41,'4 (@L@Us3' !'>="oC'4 !"LPNLU, (@D@}?,' !"8"L%g3'4 !"ok"NC'
       A?H4 l(@LUD,' d'?e9' c fg>"h'                 "@kº c (0'1%DC' (@LN%,' �g5 ;0 fL@Us3' (@}"7*,' !"2@oR%,' �0"

     Ô="¯' �@&'4)°"D#>(                        "@kº fs?� °$Ng �05 (RH'>4 (@H4>49' (8"L_' WH (G?%MC' �#>"MC'4 l
)F"@kº(                     %UC'4 l"@g$,$NT%,'4 i$UQU, F"@kº (NmU, (QH"%,' (@}"7*,' !"2@oR%,"H (@NQC' (@8?*,' (NmU,'4 l O2

                            lfC"Q,' ��%,' À$)o, Ô="¯' �@&'4 "@kº (To�4 lÔ="¯' �@&'4 "@kº c 6"7*,' !3"G$, fL@Us3'
               fs?� °$N_ (@L@Us3' (NmU,'4 lÔ="¯' �@&'4 "@kº c 6"7*,' "@g$,$NTV4 i$U8 §#>1%, fL@Us3' �G?C'4

             #>1%,'4 ¦)o,'4 �@U)%U, fC"Q,' ��%,' i"PNH (@NQC' "@kº         f�>9' �@)LU, q41,' �0"AS,'4 l�  �@&' 
 (@DLM,' 6"#�@*,"H (@NQC' (@LUQ,' (NmU,'4 l�$@¸'� À"µ5 (N_4 l(@TU*,' (�rLU, q41,' ="Ë3'4 l(@�>9' 

6"7*,'. 

-K/   fL@Us3' �0"AS,' 1g$#4"°"D#> " i"8 YN0.xxt(@o#>1V !'>4= "IN@H ;0 (*U%¤ (RMA5 Y*A4 l .
 i"8 YN04 .xxt                f�'>9' i'1j%k' �@RÛ :$� �g9' (Rk$%0 (#$Nk (@o#>1V !'>4= "@D@A41A' �PNV l

     (�@Z :r� ;0 li'1%DC'":"A"V>$k$G"H "          �0"A?H ;0 �81H4 l1QH ;8 >"QM%kr, '="0 (g="e (Q0"g S%¤4
               H ;8 >"QM%k3' !"A"@H ¡@oRV OU8 (@o#>1%,' !'>41,' !�G>4 lf}"�3' <1)%C' �09'   !"0$UQC' �PA4 1Q

        f�'>9' i'1j%k' �@RÛ OU8 (@a'?�_' .     i"8 6"NB54-EEE       (�@Z `G?%�' l":"A"V>$k$G"H "   S%¤ �0
           (@,"%,' (@o#>1%,' !'>41,' (a"7%k' c ?GY,' ¡H"D,' '="0 (g="e (Q0"g) :5 (    i'1j%k3' :$�  #>1V <>4=

            (@a'?�_' !"0$UQC' �PA4 1QH ;8 >"QM%kr, �0"T%C'          ;0 !128 l��'$D,' <>'=' �g5 ;0-¿ �"o�  /
   {' ?#'Sau >'�º /  É>"0-EEE  Â)° (            �PA4 1QH ;8 >"QM%kr, �0"T%C' i'1j%k3' :$�  #>1V <>4=

               ;0 !128 lf�'>9' <>'=' �@RÛ �g5 ;0 (@a'?�_' !"0$UQC'.�   \"],' ;#?MV /    {' SLa$A.�  F$A"G 
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:49'/  SLD#=-EEE .    i"8 ��4-EEE ?g l       ;0 WG>"M0  #>1V £-t        Ô="¯' �@&'4 "@kº c '1UH 
      (�@Z c "@2#?a' ;0 ¢,YG4":"A"V>$k$G"H "  >$GYC' S%jC' c4 .        (UB"» (@o#>1V <>4= �?Ã F5 �s$%C' ;04

 i"8 c "@D@A41A' c-EE."@D@A41A' (0$T� (2a'$0 OU8 :$+¸' 1QH l. 

E,$>M,X 

W.K  R       D */=_,>.& Z,J,/a.& lOV_                  z4K L( */(,2.& E&"=a.& B *=0-$>( Z,><{% Z,/|&}.&D Z&"-%&
                U5&V%& !5&U&D *b/a.& *e,~ z4K L( ?5)& "j5 Z,J,/X :";$>_ !"�&5 se5,I( �e�-_ DK Gg�$<&

*/-/aH.& 

./            �$UQ,' �$_' «r�,'4 6"7*,' À$)o, (@A"%DG"o,' (NmU,' !=5)$G>"H$k (    '>4= �=wV :'�V 34
   "#>$½                          (2DNC' (I_' "I*y$H l1Uo,' c �V'$D,"H 1QH ;8 >"QM%k3' "@g$,$NTV i'1j%k"H d$IN,' c

            F"%DG"H c 1QH ;8 >"QM%k3' (RMA9 (@Np$,' .         c F$@LUQ,' £?g5 1s4"$G>"H$k "     ;0 '�oG '=18
                          V i'1j%k"H l(�@o,'4 =>'$C' �G"M0 ;0 (Qk'4 (*}"p `,4"NV (@A"@o,' !"k'>1,'4 À$)o,' !"@g$,$NT

(@a'?�_' !"0$UQC' �PA4 �V'$D,"H 1QH ;8 >"QM%k3'. 

-/               i"8 c F"%DG"H c (@UV"k (@�>5 (R½ `�MA5 F5 YN04.x¿x   ?a$V "$G>"H$k "  (LP%N0 <>$+H
                     ;0 ?]G9 �D*%,'4 �@U)%,' !"01� ¢,YG4 �V'$D,"H 1QH ;8 >"QM%k3' !"A"@H.EE    (ULQ%D0 (�@Z 

 (@,4=4 (@Np4 .  1g$#4                       (R&' 6"MA' �os "0 {' �g?V 1QH ;8 >"QM%k3' !"A"@H ;0 �H É|H 3 >1s "7#5
 !"´$*½ c (A4�¤ fZ4 l(@UV"D,' (@�>9'"$G>"H$k "(@Ü>"V !"A"@o, !rmDG. 

�/   ¡a'?04"$G>"H$k"              �V'$D,"H 1QH ;8 >"QM%k3' !"A"@H (_"QC (0�r,' !"@¹'S,'4 !'1QC' �]0 l
 8'$s À'1)%k'4                   (@Np$,' !"LPNLU, (@A4"QV !"o@V?V  g$Õ (�"%0 l(@a'?�_' !"0$UQC' �PN, !"A"@o,' 1

"Á (y"h' �#>"MC' c !"2@oRV c "I0'1j%k3 l(ULQ%DC'. 

7,X  R                 �"-X LF '/=-$.& Z,S/aH_ B */=_,>.& ZQ,^_Q& :&";$<& E�IX xe5"_ *H/n N/92_D o&"#$<&
& lOV_D "-X LF x/aH$.&D"-X LF */#^.& *e,F@. 

u/                        {' :$y$,' (@A"T0'4 l�>$*,' �@y$%,'4 l(a"DC"H ?B|%,' i18 �]0 "#'�0 "¯ (@UV"D,' !3"+V3'
            <=1Q%0 �"2A4 <1�'4 (R2A WH :"+V3' (@A"T0'4 l(@}"N,' !"QL%©'4 ¡p"NC' .     $Ý OU8 `01j%k' ¢,Y,4

          Q%,' �]0 (8$N%04 <1#1g !"2@oRV4 !"01� c :"Qa            ;8 (@)+,' (#"8?,'4 1QH ;8  @oR%,'4 1QH ;8 �@U
1QH. 
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  ]R "-�X LF '/=-$.& 

t/             (*ÞUT04 (oQy (@UL8 �@U8 (Pa"&'4 >$R%04 1@g fL@UQV i"PA 6"MA' F"G .     #>1%,' :"k>' F5 1@H
                                {' :$y$,' !"H$Qy �G :'�5 (@UV"D,' !3"+V3' (Rk'$H WLUQC' �0 À1)%,'4 (@L@UQ%,' ='$C'4

©'                          �@,"T%,'4 l"I@2UV4 (@L@UQ%,' ='$C' :"k>' c (U#$p !'?%*, ?�|%,' ¢,YG4 l(,�QNC'4 (@}"N,' !"QL%
    �UG ¢,� OU8 (oV?%C' .   `Ó"k 1s4"$G>"H$k "            Y@*NV4 À'1)%k"H ¢,�4 l=1+,' 'YZ c :"Qa $Ý OU8

       1QH ;8 �@UQ%U, (@o#>1V �}"� .        `B1)%k' l=1+,' 'YZ c4"$G>"H$k "(H?Ã      !3"+V3' :"k>ßa F�� 
(SAFE)                W@}"A WQs$0 �5 WH !"0$UQC'4 �}"k?,' :="o%,  .            �V'$D,' {45 à0 OU8 (R@LN,' `2Up54

          >1H �V"D,' $Z4 l(NmU,"H (y"h' (#>"o%�3'/.        �$ c ¡Up5 �Y,' l/   �@,$#.xxE .   "7#5 `B1)%k'4
          �}"k?,' ¦H4 �V"D,' �o%%, <��y (@�>5 !"@a?p .    =18 �PA4       (@k'>1,' !"2U¸'4 (�$%*C' !'41N,' ;0

                                  1QH ;8 �@UQ%,'4 �}"k?,' ¦H {' (oDN,"H "y$+� li"PN,' 'YZ <1}"a :$� �LQ,' !"2U�4 . 14
"$G>"H$k "                                :$� (++j%0 !'>4= �@PNV ¡#?p ;8 q"Q,' �@UQ%,' !"Dkw0 {' F4"Q%,' 1# "7#5

            ?Ã4 l(LP%N0 <>$+H l"b"2@oRV4 (@UV"D,' !3"+V3'               fMV'>"G �Q0"g c XYZ (@o#>1%,' !'>41,' �
>$Z34 . !|MA5 l¢,� {' (a"�'4"$G>"H$k " �@UQ%,'4  #>1%,' �a$%, l="Hº irk' c �$_' 6"7*U, '1IQ0

                                    !3"+V3' "IN@H ;04 l6"7*,' "@g$,$NTV4 6"7*,' i$U8 ;#="@0 c Wk1NIC'4 W@LUQU, f0"PN,'
V4 (@V"0$UQC' "@g$,$NT%,'4"b"2@oR. 

[/   !>$p4"$G>"H$k "        (R@� ;0 (ND½ (jDA "7#5�SAFE�          \"],' >1H �V"k à0 OU8 ¡UR%k l
            i"8 ;0 :49' �H?,' c �srp' i�%QC'4 l"Á ¶"h'-EE. .        ;0 <��y (@�>5 !"@a?p ?#$RV "7#5 �?È4

(H?m%,' XYZ c (@Np$,' (@L@UQ%,' !"DkwC'4 (@LUQ,' �"k49' (G>"M0 �g5. 

  `R "-�X LF */#^.& *e,F@.&D x/aH$.& 

K/                             c 3³ <="8 (�"%0 F$TV 3 �,' (@oR,' !'Sh' ;0 1@*%DV F5 3'�QA' ¡p"NC' ?]G9 �� ;T~
          (@L@Us' 45 (#�G?0 !"A?20 (Rk'$H l<�oT,' ?7¸' �G'?0 .         <>�'wC' �G'?Õ �+%V F5 (@}"N,' ¡p"NC' �k$H4

     89' Ñ@jMV "I@a ;T~ �,'          "@UV"k (p$H?C' !3"+V3' :r� ;0 l(@gr8 !"*y4 6"R8³4 d'? . ;T~4
                     WUZwC'  R,' ¥I%» Ñ2A OU8  U�%,' OU8 '�]G 18"D# F5 i"PN,' 'Y¯ .   V?V4"$G>"H$k " i"P%A"H

                                   !"2@oR%H (@8$%,' «1Á l"¯ (QH"%,' ?#$R%,'4 ¦)o,' !áMNC  R,' <YV"k54 (oUR, <�+s !'>"#�
!3"+V3'1QH ;8 (@)+,' (#"8?,'4  @oR%,' c (@UV"D,' . 

,e5VM *e5V�� 

W.K  R *++("S( 

./                     i"8 c "#>$G (#>$IL_ (@}"7*,' (RMA9' d'?Q%k' $Z �$ND,' ?#?2%,' 'YZ ;0 fD@}?,' «1¯'
-EEE   6"7*,' "@g$,$NTV4 i$U8 F'1@0 c (RMA9' "I@a "Õ l�"È"H  .c (@}"7*,' (RMA9' <4>� `A"G4 i"8 
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-EEE    F5 fZ KOMPSAT-1               !"01� ?a$# 51H l�U@�MV �Î 1QH ;8 >"QM%kr, �>$G �V"k :45 $Z4 l
·>"h' c4 W@U&' WULQ%DLU,. 

-/                ;#="@C'4 ld>9' 1y>4 l�V'$D,' ?#$RV4 l(@}"7*,' !3"+V3' �>$T,' 6"7*,' �0"A?H �LM#4
            !3"+V3' «r� l(@}"7*,' !"2@oR%,' c (@D@}?,'            �PA4 l�V'$D,"H 1QH ;8 >"QM%k3' fZ l(@}"7*,'
              �s'$C' 1#1)%, fC"Q,' i"PN,'4 (@a'?�_' !"0$UQC'(GPS) .          !"LPN0 (#>"_' À$)o,' (RMA|H �UR7V4

     !"Q0"_'4 À$)o,' 1Z"Q0 "IN0 l(*U%¤ .          <>'�44 l"@g$,$NT%,'4 i$UQ,' <>'�4 �=wV l¥p$,' 1@Q+,' OU84
   R,'4 (8"N+,'4 <>"m%,'                    (0"Q,' (k"@D,' Y@*NV4 ¡@DNV c (#�G?0 '>'4=5 !3"+V3'4 ir83' <>'�44 l(s"

          6"7*,' F'1@0 c ?#$R%,'4 ¦)o,' �#$ c ¢,YG4 6"7*,' "@g$,$NT%H (y"h' .    �?Ã lfU&' 1@Q+,' OU84
                  ' ;#="@0 c "b"QL%¹ (@LNV �g5 ;0 l(@UV"k !"0$UQ0 {' 1N%DV "B"µ5 (@U&' !"RUD,'   lX"@C' =>'$04 l(�@o,

(8"N+,'4 �"Ç9' 1#"+04 l·'?�9'4. 

  7,XR 3=_,>.& �(,J}.& 

�/            6"7*,' F'1@0 c >$R%U, Ä$Lp �@Rj%H �D%V <1#1g (@}"7a (o2� '?�w0 1Uo,' 'YZ 51H . i"8 f*a
-EEE                        A4 ld>9' {' (oDN,"H `H"B >'10 c !3"+Vr, WUV"k "IN0 l�V'$k (QH>5 �@�MV �Î l !Y*
"I0"I0. 

  ]R  �(,J@X"Z,>a(VM "(KOMPSAT) 

u/              �$_' 6"7*,' À"µ9 �>$T,' 1IQC' �TQ#)�>"G (           �V"D,' ?#$RV OU8 !'$Nk §Ê YN0
    d'?e9' =1Q%C' �>$T,'"!"Do0$G/. "  45"�A'?#>5 "(KOMPSAT-1)     (G?� �0 F4"Q%,"H lTRW Inc.  c 
  (@T#?09' <1)%C' !"#3$,' .    ��y �V"k $Z4      �A�4 �Uo# d>9' 1y?, Ñ+¤t.E     OU8 X>'10 �2#4 ��G 

  Æ"*V>'[¿t '?%0$U@G  .   �rp' �Î4"  !"Do0$G� . "  i$#-E  :49' F$A"G /  SLD#=.xxx   <18"s ;0 
<1)%C' !"#3$,' c "@A>$*@,"G c ¨S#1A"a. 

t/   �V"D,'4"!"Do0$G/. "               (@}"H?IG '�0"G fZ l(N@Q0 (LI0 "IN0 �T, !3$Ú ÀrB �,  (#?+H 
                         6"7*,' 6"#�@*H ¶"� >"QM04 l>")oU, ()k"0 «"@p9' <=1Q%0 <>$+04 l(A"o%k3' (@,"8 . (,$L¸'4

                           (N�@8 (a"DÕ (@}?C' �@R,' F'$,5 �@L_ (k"D� '>$y �LÃ (#?+o,' (@}"H?IT,' '�0"T,' fZ4 l(@D@}?,'
   �UoV (@�>5[>[ "I�?8 (Qs> fR�V4 >"%05 .KfQa1,' �DC' (2#?RH �G  f0"09' (pushbroom scanning) .

   <>1s i'1j%k"H4"!"Do0$G/. "             �@%V (L¼D¹ '>$y �2%UV F5 '�0"T,' XYZ �@R%DV l�@C'4 «$RQ,' OU8
                 (@a'?�_' !"0$UQC' �PA �0'S, (@k"k5 ='$LG ¢,� 1QH "I0'1j%k' ;T~ !"8"*V>r, (@Ls> �}'?� ·"%A'

 f�'>9' (@LNV4 .  LU, (@k"k9' (LIC'4            f�@o,' 1y?,'4 "@C"8 >")o,' F$, 1y> fZ «"@p9' <=1Q%C' <>$+ .
            "I%Qs> d?8 �Uo# !"s"RA (%k c >")o,' F'$,9 '>$y 1â,$%k4¿EE       '?%0$U@G �UoV (@�>5 (N�@8 (a"DÕ �G 

       (2#?RH "@oA"g �DC"H l'1�'4�whiskbroom scanning� .          6"2%A3 <>1s ?a$V fT, (LL+0 <>$+C' XYZ4
RN,'           WH Ä4'?%# f*@p £10 c >'1C' c !"s"uEE 4 xEE        >"QM0 F$T%#4 ld>9' ;0 �T)%,"H l?%0$A"A 
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              \$#9' «r�,' É"@2, >"QM04 (s"R,' (@,"Q,' !"L@DmU, (*�"G ;0 6"7*,' 6"#�@a)�*k$A$#9' .( d?�,'4
                       ,' (@,"Q,' !"L@D_' (�@H Ñ}"+� W@QV $Z (s"R,' (@,"Q,' !"L@D_' (*�"G ;0     !"8"*V>3' 1N8 (s"R

                          «r�,' f^^a !"^^A4?%T,3' <>'?^^� !"^^g>=4 !"a"]G \$#9' «r�,' >"QM0 §@2# "LN@H l(7*jNC'
\$#9' .                    c ·>"h' c4 W@U&' WULQ%DLU, "Á (y"h' !"A"@o,' �@%V "#>$G (#>$IJ !51H4. F'?#��  /
 �@A$#-EEE d'?e9 !"A"@o,' XYZ i'1j%k' ;T~4 l(@LUk. 

[/    F"G4"!"Do0$G/. "            d>9' 1y?, Ñ+� "#>$G (#>$IL_ �V"k :45 .     Ä"Î °"285 c4
  Æ4?M0"!"Do0$G/."           �V'$D,"H d>9' 1y?H �+%V (@Np4 (@%Ë (@NH "#>$G (#>$IJ !|MA5 l . `NT4

                            1y?, �V'$k �N+, W0�r,' 6'Sh'4 !"@A"T03' OU8 :$+¸' ;0 "#>$G (#>$IJ c !"G?� �ok 
d>9' .   1IQ0 |MA54"�>"G "              (�a ;0 �V'$k >"o%�'4 (U0"T0 OU8 >="2,' l�V'$D,' >"o%�'4 (U0"T0 �G?0
EEE . �G  .                "Ik"20 (#>'?� (@}r� (a?e �G?C' c >"o%�3' ¡a'?0 ;L7%V4�E[      >"o%�3 �"Ig4 li 

              (�a ;0 �'�%Z3'.tE                              4 fD@RN�0?IT,' ��'1%,' >"o%�3 !"@A"T0'4 lF$V$@A $U@G  �4"D%,'
fD@RN�0?IT,' .     �@�MV �g5 ;04"!"Do0$G/. "      1IQ0 �Î5 l�@a �T)%,'4"�>"G "   l(@�>5 (R½ "7#5

          "#>$G (#>$IJ c !3"+V3'4 !"@A4?%T,3' À$µ 1IQ0 �0 F4"Q%,"H .      ;0 (@�>9' (R&' ¡a'?0 F$T%V4
     ==?%,' �"RN, !"@}'$ZS     ==?%,' �"RA4 X      "A"@o,' (_"Q04 F�h !'1Q04 l     l�V'$D,' �@�M%, !"@¹'?H4 l!

           fUV"k <"G"½ �"Ig4 l(@}"7*,' i"IC' �@RÛ4 �@U)%, !"@¹'?H4 .       �@LË �Î (@�>9' (R&' i'1j%k"H4
 ;0 (@UV"D,' >$+,' !"A"@H"!"Do0$G/. "�@L_' (#>$T,' <?#�_' �o� �T� `N�@H4. 

K/     1IQ0 �TQ#4"�>"G "     ?#$RV OU8 "@,"�"!"Do0$G/-"   k $Z4 l       �A�4 �Uo# d>9' 1y?, �V"
KEE     WH X>'10 Æ"*V>' Ä4'?%#4 �G tEE4 ¿EE >'1C "Á"M0 >'1C' 'YZ F$T@k4 l�G "!"Do0$G/. ."

       �V"DU, (@D@}?,' (LIC'4"!"Do0$G/- "               (#>$T,' (2RNLU, (@a'?�_' !"0$UQLU, i"PN, >$y �"2%,' fZ
)      «"@p9' <=1Q%C'4 (@}?C' �@R,' F'$,5 �@Lã .(%k4      �V"DU, (@D@}?,' (,$L¸' F$T"`k"o0$G/- " '�0"G

               �@}'?k' c <=41&' `@o,' (G?� �0 F4"Q%,"H ;Z'?,' `s$,' c "Z?#$RV �?È l«"@p9' <=1Q%0 . F$T%k4
                         (A"o%k'4 '1�'4 '?%0 �UoV (@}?C' F'$,�, (Q0"g (A"o%k"H (@�"DN%k' >$y �"2%,' OU8 <>="s '�0"T,' XYZ

"@p9' <=1Q%0>"%05 (QH>5 �UoV «. 

  `R  �(,J@X"Z,$>e,MRr "(KAISTSAT-4) 

¿/                          À$µ �G?0 (@,4wD0 `Ë l"#>$G (#>$ILã ¶"h' �H'?,' ��+,' �V"D,' ?#$RV "@,"� �?È
                     "@g$,$NT%,'4 i$UQU, i12%C' �>$T,' 1IQLU, �H"%,' �V'$D,' "@g$,$NTV(KAIST) .      �0"A?H Y@*NV 51H4

"!"D%D#"G/u "#?MV c:49' ;/ ?H$%G5.xx¿ i"8 �+%N0 c �L%T@k4 -EE-. 

x/        �V"DU, i"I0 <18 `++�4"!"D%D#"G/u "      6"7*,' "@g$,$NTV4 i$UQH ¡UQ%V !"2@oR%, . $Z4
                (k1N¯"H ¡UQ%V !'>"o%�' 6'?g±4 6"7*,' i$UQH ¡UQ%V 1y> !"@UL8 6'?g± (*U%¤ !3$Ú �N%0 OU8 �LÒ

(@}"7*,' .   C' i"IC' ;0 d?�,'4             c �8�$V4 ;�"D,' i$mN,' WH "0 �k4 >$RV (k'>= $Z 6"7*,' i$UQH (2UQ%
           1@Qo,' fmD*No,' �$a £1C' c (@*@p (@+@jMV !"@UL8 6'?gßH l6"7*,' .    (@}"7*,' 6"#�@*,' "7#5 É>1%k4
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         {' (Qa1NC' (A$)MC' !"L@D_' !"QL%© (%s'$%0 !"k"@s 6'?gßH ld>�, (@,"LM,' (@oR2,' (2RNLU, «r�,' 
    d>�, �$UQ,' �$_' .   ?MN@k4"!"D%D#"G/u "             1y?,' !"@UL8 6'?g± !"A"@o,' �L_ "@UV"k "0"PA

         �2N,' (G?� (os'?04 l(#S,' !"A'$@¸'  2QV4 lf�@o,' .           !"A"@o,' �J i"PA ?#$RV ;Z'?,' `s$,' c �?È4
          "@,'?%k5 �0 q41,' £$%DC' OU8 F4"Q%,' ¡#?p ;8 .  ' i"IC' £1�³4   �V"DU, (@D@}?,"!"D%D#"G/u " fZ

                           i�r,' l�V'$D,' ��4 c ¡@s1,' �T)%U, �>4?� $Z4 l>'1C' c X>"o%�'4 i$mNU, ¡@s= >"QM0 ?#$RV
(A"o%k3' ;0 (@,"8 (g>1H 6"7*,'4 d>9' 1y?, X>41H. 

  cR  �(,J@X"Z,<,e5VM "(KOREASAT) 

.E/       i"8 (#"¾ c-EEE       (�"@D,'4 (a"2],' (N_ !>1y5            ¦oU, '1#1g "A$A"s ¥p$,' §UmLU, (QH"%,' 
   �Ç' f8'�3'"   �0"T%C' f8'�3' ¦o,' F$A"s"          g$Õ "#>$G (#>$IJ c (#>"m%,' (@8'�3' !"01h' !51H4 l
 F$A"2,' 'YZ .                    !"01h �$R�4 !3"+V'4 <=$_' (@,"8 (#�*UV !"01� "#>$G (#>$IJ £1, F$T%k4

     g$,$NTV i'1j%k"H `A?%A3' (To�               !"G?M,' ;0 1#1Q,' 1#1_' F$A"2,' �mM#4 l(@UV"D,' !3"+V3' "@
               �V'$D,' (Rk'$H `A?%A3' !"01� (8"Ny c (G>"MC' OU8 .           (Uk?C' <�Ig9' OU8  UR,' 1#'�V �04

 �=w@k l(H4"©'"!"k"#>$G/- "4"!"k"#>$G/� "ro2%D0 �$D,' c (@D@}> '>'4=5. 

../     (G?� `8"H" i$T@UV "#>$G"  l    (U�M04 (T,"0"!"k"#>$G/. "       X?L8 �4"Ã �Y,' l�V"D,' 'YZ
 (G?� {' l�s$%C' f01h'"�V"T,'." 

.-/            �0"A?H {' (a"�' !3"+Vr, �V'$k ?#$RV "#>$G (#>$IJ É>1V"!"k"#>$G ."  (k'>= `#?g54
                "7a (oG?0 d?�,' 'Y¯ i�U# �A5 {' `I%A'4 l"@U½ 1#1g !3"+V' �V"k ?#$RV :$� £41g   "¾�4 �Uo# (@}

EEE -�G � "b$s �UoV4 �4 � . 

'/4  R 7,89.& :V=FD 7,89.& ,/4V.V2v_ Z,S/aH_ 

  ]R 7,89.& ,/4V.V2v_ Z,S/aH_ 

.�/    �V"D,' ��Q#"!"Do0$G/. "          (#>$IJ c 1QH ;8 >"QM%k3' Æ"Rs c i'1j%k3'4 ¦)o,' (RMA5
�V"A"@H �#�$V ¡#?p ;8 "#>$G .@,"%,' (RMA9' `#?g54(: 

 )5(  !"A"@H fULQ%DC !"A"@o,"H (y"h' (0"Q,' (k"@D,' ��4"!"Do0$G/.:" 

 �.� Â!"A"@o,' ¡@oR%, (@k"k5 �R� ��4 

 �-�  �@�M%, (R� ��4"!"Do0$G/."Â 
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 ��� Â�>"m%,'4 i"Q,' W8"R2,' c WULQ%DC' OU8 !"A"@o,' �#�$V  @,"k5 WoV 

 �u� (Uy !'� !"k"@k4 �QD%U, (k"@k ��4Â 

 )°(  !"A"@H fULQ%D0 !"8$L¹ �@TMV"!"Do0$G/.:" 

 �.� Â!"A"@o,' �#�$%, i"PA 6"MA' 

 �-�  �V"D,"H (y"� �L8 (2U� 128"!"Do0$G/. "ÂWULQ%DLU, 

���                           <=41&' (#>$T,' �$_' 6"7*,' !"8"Ny (G?� fZ l¡#$DV (,"G4 �0 �"*V' 1^^28
(KAI) �>"m%,' Æ"R2,' c WULQ%DC' ¶$+Ì lÂ·>"h' c4 

 )·(  1IQ04 WULQ%DC' WH �y4 (2U� (0"s'"�>"G:" 

�.�                  fULQ%D0 ä"+, (@C"Q,' (ToM,' OU8 �s$0 c ¡@oRV À'1)%k'"!"Do0$G/.) " ?PA'
http://kompsat.kari.re.kr 4 http://krps.kari.re.kr(Â 

 �-� "PA4  V"T0 �a$VW@g>"h' WULQ%DLU, !"@¹'?H i. 

.u/                                       !"A"@H ¡@oR%, (@k"k5 (@m@V'?%k' =$g4 !"A"@o,"H (y"h' (^^^0"Q,' (^^k"@D,' f^^7%2V4
"!"Do0$G/. ."    !"A"@H ;0 ;T» 1� O+s5 {' <="*%k3' fZ (0"Q,' (k"@D,' XYZ «'1Z54"!"Do0$G/
. "         ~="G9'4 (0"Q,' !"2@oR%U, F�'$%0 >$RV �@mMV4 (#>"m%,'4 (@ .      W@U&' WULQ%DC' !"8$L© ;T~4

   !"A"@H i'1j%k'"!"Do0$G/. "    (@]µ4 (0"84 (#>"Ã �e d'?e9 .     WULQ%DC' !"8$L¹ �mDV F5  È4
                 !"A"@H :"LQ%k' £1, "I@,' F$L%N# �,' (�@¯' �k'"!"Do0$G/. ."       c4 W#>"m%,' WULQ%DLU, ;T~4

    !"A"@H 6'?� ·>"h'"o0$G!"D/. "   (G?� ;0"�"G"       !"A"@oH (@NQC' ¡#$D%,' (,"G4 fZ4 l"!"Do0$G/
. ."   (G?� �+Ë4"�"G "      1IQ0 ;0 !"A"@o,' OU8"�>"G "       �>"m%,' W8"R2,' c WULQ%DC' {' "IQ@oV4

         ·>"h' c WULQ%DC' {' ¢,YG4 ¶"h'4 .    F�' �"NZ4Kx          !"DkwC'4 (0"Q,'4 (@0$T¸' !"�@¯' ;0 
"Q0"_'4(@]µ d'?e9 :"LQ%k3'4 i"Q,' :"LQ%k3' d'?e9 (UmDC' !. 

.t/                     WULQ%DC'  A"g ;0 !"A"@o,' !"2@oRV ;#="@0 Ñ)a �g5 ;0 (k'>= "#>$G (#>$IJ !?g54
               ?I�5 (@A"å £10 OU8 f0"PN,' �#�$%,'4 >"o%�3' !'?%a 6"NB5 .        !"A"@H F$01j%D# WULQ%DC' F5 `oB4

"!"Do0$G/. " #="@0 c      (,$L¸' Æ$A  D� (*U%¤ ; .    :41_' ÑjU#4.    WULQ%DC' !"2@oRV ;#="@0  .
                  <=1Q%C' <>$+C' `2op "LN@H l�}'?h' �k>4 f�>9' 6"R�,' �@N+%, (#?+o,' (@}"H?IT,' '�0"T,' `2oRa

>")o,' �U84 �$_' �@)+%,'4 l"b"oB³4 !"A"@o,' <?#"Q0 d'?e9 «"@p9'. 
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:41_' 
Z,S/aH_ LeU,/( Z,J,/X 3=0-$>( "Z,>a(VMR] "ZQV0�& x>� 

!9i9=`&" !9$=`lV mHn9=8 7&24o" 
                              l"@a'?e$H$R,' �@UË4 l�}'?h' �k> "IN@H ;0 d'?e9 1QH ;8 >"QM%k3'
                    6"2V'4 À>'$T,' 1y>4 l��'$D,' <>'='4 l"b>'='4 (@Np$,' f�'>9' i'1j%k'4

                6"#�@*,'4 l>")o,' 1y>4 l(�@o,' 1y>4 lÀ>'$T,'          ld>9' 6"#�@a4 (@a'?�_' 
             À'1)%k'4 lf�'>9' (@LNV4 lX"@C' =>'$0 (@LNV4 l(g'?¸'4 (8'>�,' !"0'1j%k'4

!"@¹'S,' 

    (@}"H?IT,' '�0"T,'
 (#?+o,'(EOC) 

            lÖA'$C'4 (@U�"D,' ¡p"NC' <>'='4 l(�@o,' 1y> "IN@H ;0 d'?e9 1QH ;8 >"QM%k3'
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