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�
��@9>ICFL v��	E�MbL�J�M���MbpbL�R SgM
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_�� � �F� �+GISFpVSFE�CFSFMVSFLm@9>IGAH ��� ������������� ������������� ������������� ������������� ������������� _P�
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_�� � � � B�@9MbLmpb{�>	GAH ������� ������������� ������������� ������������� ������������� ������������� _P�
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j�k G��-LmH�S k GIL�G�SFR u$SFCgJ^�^JALm@VL�G y$E�WA@VL }�CFE�MVMVS��	OQEPpVS k GY�?LmOPE�GIG�p SFMbpT~���@9E�SFGISgGAH�Mb�I@ k �?L �NH�L�GIE�>�JAL � GISqLm@9pm�
��SFL
B,@VH�Lm�	GISgMVMbL�W rE�GAH�L�GlMVpVEP@VO j�k GlJALm@-H�Lmy rE�W	CqpbL�Gl��@9E�SFGISFGIH�Mb�I@ k �?L�>IGIJ JALm@-B,@Vt�E�WI@9>IGAHKJAL�M���G�y0L�GIJILm@9M-EP�
�
��SqL|� rk H�CgSFU9WAO�L�SFpm� @9E�>	R �?Lm{ k H�L�GAL ��EPpbL�G6>IGIJ �AEPpbL�CFCFSqpbL�G��	SFCFJILm@#H�CqL�SFU9WI{mL�SqpVSqHT{�> E�GIE�C���MVSqLm@9L�G^�I�	SqLmpbLmp�MVSFUDWlH�L v
@DE�JALm{�> E�G ~ �N�	�
� _��D�$��E�E�CFCqL ��EPpbL�G {�>IMVE�RTRKL�G j Lm@9EP@9�3L�SFpbLmpTy)Lm@9JAL�G^��yoSq@9J7JISFL �oGI{�E�WIC-JALm@�� Lm@VO�R E�CqL
Lm@DW rk W�p)>IGIJ SgWA@VLo��pb@9>IO�pV>A@,O k RK�	CqL ��Lm@�����E�M)L�G�pVMb�I@9SFUDW�p0JAL�GT} k GI{mLm�Ip0JALm@ � � "�� 0�"�$�$ ����5��-~ 
 E�CFJ � � srsrs	� �D�I��SFL
wxLm@DEP@V�?L�SqpV>IGAH JISqL�MbLm@|GAL�>AL�G ��EPpbL�GIRKL�GAH�L SFMbpm��yNSqL Lm@Vy)EP@9pbLmpm��R r>IWIMVE�R Lm@ >IGIJ�O k RK�	CFSF{�SqLm@VpbLm@ E�CFM J	SqL ��>At�v
pbL�SgCF>IGAH JALm@|nALm@9GALm@VO�>IGIJ	>IGAH�MVJIEPpbL�G j�k @|JALm@ } CFE�MVMVS�� {�SqLm@9>IGAH6~ $�$'� &�$'� � � & $'��	����D���YE�GIUDWALT��EPpbL�G^�2{���u��<�	SFG rEP@VL
��EPpbL�G6E�>IMoL�SFGALm@�H�Lm@9E�MbpbLm@9pbL�G6}�EP@VpbL��?MVSFGIJYGISFU9W�poG k @9R E�C j Lm@VpbL�SgCqpm� >IG	J JISqL �oG�y)L�GIJI>IGAH�MbpVEPpVSFMbpVSgMVU9WALm@ ��pVE�GAv
J	EP@9J j Lm@Vt�E�WA@VL�G SFMbpKGISgU9W�p k WIGAL�y0L�SFpbLm@VL�M R rk H�CFSgU9W^�x��Lm@T��E�>A�Ip j�k @VpbL�SFC#JILm@KH�CqL�SFU9WI{mL�SqpVSqH�L�G7u)L�G�>Apb{�>IGAH E�CFCFLm@
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��EPpbL�G�CFSqLmH�p�JIEP@DSFG^�^JIE�� JISFL �NL�SFWAL�GAt k CqH�L��<SgG6JALm@ JISqL ��EPpbL�G��3L�G�>Apb{mp�y)Lm@9JAL�G
�
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Karte/GIS

Ergebnis

Bild

Verkettung und

Klassifikation

�N�	�	SFCFJI>	GAH�_��3X�CqL�SFU9WI{mL�SqpVSqH�L ��GIE�C���MbL�JALm@-@9E�>	R �?Lm{ k H�L�GAL�GY>IGIJ�Mb�?LmO�pb@DE�CqL�G ��EPpbL�G^�

��SqLoCqLmpb{mpbLo� rk H�CFSFUDWAO�L�Sqp,SFMVp�JISqL ��E�U9W��3L�EP@9�3L�SFpV>IGAH JALm@0B�@VH�Lm�	G	SFMVMbL$L�SFGALm@0Mb�?LmO�pb@9E�CFL�G }�CFE�MVM9S��	OPEPpVS k GKR Sqp���SFCqt�L
JIL�MN}�EP@VpbL�G	SFGIWIE�CqpbL�M��I�+GYJISqL�MbL�R nIE�CFC<y0Lm@9JIL�G JISqL B�@VH�Lm�	G	SFMVMbL�L�SgGALm@N@VL�SgGlMb�?LmO�pb@DE�CqL�G ��GIE�C���MbL R SFp-�+GIt k @9RTEQv
pVS k GAL�G E�>IM�JALm@x}�EP@VpbL j Lm@Vt�L�SFGALm@Vp-~ �o�I�
�r`��D����E�M,X�@9>IGIJA�	@9SFGA{�Sq��SgMbp rE�W	GICFSFUDW yNSFL0�?L�S�JALm@�w k @ j Lm@9EP@V�?L�SqpV>IGIH�JALm@
��EPpbL�G ~ $�$'� &�$'� � � &�$'� 	����D�2y0L�MVy0LmH�L�G�JISqL�M k t�p � � 	.$�$'( $�$'� &�$'� � � &�$'� 	�� � H�L�GIE�GIG�p�yNSq@9J^�?��SqL }�CFE�M9MbL�G^�^JISqL H�Lm@9SFGIH�L
MV�3LmO�pb@9E�CqLYzoG�pbLm@9MVUDWISqL�JAL WIEP�?L�G7>IGIJ7JIL�Mby0LmH�L�G SFR B,@VH�Lm�	GISgMb�	SFCFJ�{�>IM9E�R RKL�GAH�Lmt�E���p y)Lm@9JAL�G
��y0Lm@DJAL�G R SFp
��SFCqt�L�JAL�M-}�EP@9pbL�GISFGIWIE�CFpbL�M$L�SFGAt�E�U9WALm@-H�Lmpb@9L�GIG�p�>IGIJ�L�SFGlGIL�>AL�M-B�@9H�Lm�	GISFMb� SFCFJ^��RTSqp-RKL�WA@N} CFE�MVMbL�G^��Lm@V{mL�>IH�pm�
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Bild

Karte/GIS Klassifikation
Optimierung

�N�I� SFCFJI>IGIHE`��	u)L�G�>Apb{�>IGAHTJILm@-@9E�>IR �?Lm{ k H�L�GAL�Gl��EPpbL�GYG	E�U9WlJALm@����?LmO�pb@9E�CgE�GIE�C���MbL�JALm@Nu$SFCFJALm@s�

��SqL#{my)L�SqpbL-� rk H�CFSFUDWAO�L�Sqpm��JISqL � "�� 0 "%$�$ ����5#JILm@���EPpbL�G SFG|L�SFGAL�R L�SFGI{�SqH�L�G wxLmO�p k @s��SFMbp�L�SFGAL$O k RK� CqL ��L���>At�H�EP�?L��
JIL�GIG JISqLK��EPpbL�G �?L�MVSqpb{mL�G L�SqH�L�GIL ��pb@9>AO�pV>A@VL�G^�?JISqL L�SFGIL�GYL�SgGIWAL�SqpVCFSgU9WAL�G �oG	MVEPpb{ j Lm@9WISgGIJALm@9G^�3nIEPO�p k @VL�G yNSFL
J	SqL)>	G�pbLm@9M9U9WISqL�J	CFSFU9WIL0H�L k RKLmpb@DSFMVU9WIL�X�L�GIE�>ISFH�O�L�Sqpm��}�CFE�MVM9S��	OPEPpVS k GIMbt�L�WICqLm@���X�L�GALm@9E�CgSFMVSqLm@9>	GAHA� ��>At!C rk M9>IGAHA�P�YE��Pv
MVpVEP�l>IGIJ�B�@Vt�E�MVMV>	GAH�MVRKLmpVW k JAL�G�R r>IMVMVL�G �?Lm@ r>	UVO�MVSFU9W�pVSqH�p$y)Lm@9JAL�G^�A��SqL �oG	M rEPpb{mL��	JISqL�JISqL�MVL���>At�H�EP�?L�Lm@9t r>ICgCqL�G
M k CFCqL�G^�<R r>IMVMbL�G �	L �ASq�?L�C�MbL�SFG^�2��@VL�S$R rk H�CFSFUDWAL ��GIM rEPpb{mL�y)Lm@9JAL�G�E�>At-JAL�G�t k CqH�L�G	JAL�G ��L�SqpbL�G��?L�WIE�G	JAL�Cqpm�
L�SFG
MVpVEPpVSFMbpVSFMVUDWALm@���GIMVEPpb{���L�SFG E�>At?JAL�G ��L�RK�	MVpbLm@bv+��WIEPt�Lm@bv!} k R �	SFGIEPpVS k GIMb@VLmH�L�CFG � E�MVSqLm@VL�GIJILm@ �oG	MVEPpb{N>IGIJ L�SgG E�>At
>	GIMVU9W	EP@Vt�Lm@o� k H�SqO�~�nI>I{m{���v!� k H�SFUs�oE�>At�� E�>AL�GIJALm@ ��GIMVEPpb{��^��SqL�y)Lm@9JAL�GYSFGlJALm@���@9E��ASFM k t�pN�?L�G�>Apb{mpm� k ��y k WIC
L�M
E�>	U9W E�GIJALm@VL�� rk H�CgSFU9WAO�L�SFpbL�G�H�Sq�	pm�2JISFLTWISqLm@|GISFU9W�p �?L�WIE�G	JAL�Cqp�y)Lm@9JAL�G^��yNSqL�u)CgE�UVO�� k EP@DJ ����MbpbL�RKL�����L�R E�GAv
pVSgMVU9WAL �NLmpb{mL >IG	J�nA@9E�R L�Mm����G ~�u)E�CFpVMVE j SFE�M 
 ��E�WIG � � srsrs	� � y0Lm@DJAL�G�u)L�SFMb� SqL�CqL {�>�JISqL�MbL�G�CqLmpb{mpbH�L�GIE�GIG�pbL�G
��GIM rEPpb{mL�G H�LmH�Lm�?L�G^�
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��SqL }�CgE�MVMVS��	{�SFLm@9>IGAHYL�SFGAL�MK�,S���L�CFM SFG�L�SFGIL�JILm@ R rk H�CFSFUDWAL�G }�CFE�MVMVL�G�OPE�GIG R SFp ��SFCqt�L�MbpVEPpVSFMbpVSFM9U9WALm@ ��GIM rEPpb{mL
J	>A@9U9WIH�Lmt r>IWI@Vp�y0Lm@9JIL�G^�<��SqLT�0S���L�C � ��� y)Lm@9JAL�G�GIE�U9W��?L�MbpVSFR R pbL�G }�@9SFpbLm@9SqL�G6SFG } CFE�MVMbL�G6{�>	MVE�R RKL�GAH�L v
t�E���pm��B0SFGALm@xJALm@x�?LmOQE�G	G�pbL�MbpbL�GKMVpVEPpVSFMbpVSFMVUDWAL�G ��GIM rEPpb{mL-SFMVp�J	E�Mx�YE��ASFR|>IR v!�<SFO�L�CFSFW k�k JAv�wxLm@Vt�E�WI@VL�G^�P��EP�?L�S�yNSF@9J
E�GIH�L�G k R RKL�G^�2JIE�� JISFLTJISqH�SqpVE�CFL�G 
6Lm@VpbL�G k @9R E�C j Lm@VpbL�SgCqpbL�=?>At�E�CFCFM j EP@9SgEP�	CqL�G MVSFGIJ^�<��L�JAL�M �0S���L�CxyNSq@9J�JI>A@9UDW
L�SgGAL�G � Lm@9O�R E�CgM j LmO�p k @ � �?L�MVU9WA@DSqLm�?L�G^����R(nIE�CgC^L�SFGAL�MN��EPpbL�CgCFSqpbL�G��	SFCFJAL�M0L�G�pVW rE�CqpNJALm@#wxLmO�p k @ � JISqL�JISqH�SqpVE�CFL�G

6Lm@9pbL�JALm@ j Lm@9MVUDWISqL�JAL�GAL�G�Mb�?LmO�pb@DE�CqL�G�}�E�G�rE�CqLTSFR GAv!JISFRKL�GIM9S k GIE�CqL�G6�YLm@VO�R E�CFMb@9E�>	R �<��SqLTG�v!J	SFRKL�GIMVS k GIE�CqL

 E�WI@9MVU9WIL�SFGICFSFUDWAO�L�SqpVMVJ	SFU9W�pbLKL�SFGALm@�}�CgE�MVMbL ~���� ��� � � 	 ��

����������������������SFMbp�>	G��?LmOPE�GIG�p�>	GIJ yNSq@9J R SFp
��SFCqt�L j�k G ��@9E�SFGISgGAH�MbH�Lm�	SqLmpbL�G�H�L�MVUDW rEPpb{mpK~��YSqpbpbL�CFy0Lm@Vp j LmO�p k @ k ��>IGIJ�} ksj EP@9SFE�GI{�R EPpb@9S������s�D�

� ~ ��� ��� � 	 ~ ���<���! #" � � � � 
� � � 
 " � L ���%$'& �
� ~ � & k �s�)(�� � 
� ~ � & k ����* ~��s�

B0SFG �,S���L�C?yNSF@9J�L�SFGALm@N}�CgE�MVMbL�{�>AH�LmyNSFL�MbL�G�~ � � ���Q�D�Iy0L�G	G^�

� ~���� � � �,+ � ~���- � � ��.0/21	43 � ~ ���

��SqL H�L�MV>	U9W�pbL��<�?L�JISFGAH�pbL & ��	.$�$	"�� � 	��/� 
 E�WA@9MVUDWAL�SFGICgSFU9WAO�L�SFp � ~�� � � � �oOQE�G	G^�^GIE�U9W JIL�R u)E���L�M�v!�-WAL k @9L�R ��E�>IM
JILm@N��SFU9W�pbLmt�>	GAO�pVS k G � ~ ��� ��� �)>	GIJ JALm@ & ���/��	�� ��v 
 E�WA@9MVUDWAL�SFGICgSFU9WAO�L�SFp � ~���� �$�3Lm@9L�U9WIGALmp#y)Lm@9JAL�G
�

� ~���� � � � 	 � ~ ��� ��� � � ~����Q�
5 � - � ~ ��� ��-�� � ~���-��

��687:9 3;	 � � � �<6 � ~ � �

��Lm@�G k @DR SqLm@VL�GIJIL0nIEPO�p k @ 5
� - � ~ ��� ��-�� � ~���-P��SFMVp2�?L�SFR JISq@9LmO�pbL�G|wxLm@VH�CqL�SgU9WKJALm@ 
 E�WA@9M9U9WAL�SFG	CFSFU9WIO�L�SqpVMbt�>IGAO�pVS k v

GIL�GlSFJAL�G�pVSFMVUDW�~�X�C �F�s�D�3JAL�Mby)LmH�L�GYSFMVp#Lm@NtDr>A@-JISqL�B0G�pVMVUDWAL�SFJI>	GAH r>A�?Lm@NJISqL�@DSFU9W�pVSqH�L }�CgE�MVMVS��	{�SFLm@9>IGAH|JAL�MN�0S���L�CgM
~�X�C �����$GISFUDW�p#@9L�CqL j E�G�pm�	��L�R �0S���L�C?yNSq@9J JISFL�} CFE�MVMbL%����{�>AH�LmyNSqL�MbL�G
�Ay0L�GIG
�

� ~ ��� ��� � � ~���� ��+ � ~ ��� ��-�� � ~���-��=.0/21	43 � ~ ���

��SqL�B,G�pVMVU9WIL�SFJI>IGAH r>A�?Lm@,JISqL�}�CFE�MVMbL�GI{�>AH�L�W rk @9SqH�O�L�SFp��	E�MVSqLm@9p,E�>At
JALm@ j Lm@Vt r>AH��	EP@VL�GT�+GAt k @9R EPpVS k G^����G JALm@)nALm@9G�v
Lm@9O�>IG	JI>IGAH�yNSq@DJ k t�p E�GIH�L�G k R RKL�G^�2JIE��lL�SFGILTzoG�pbLm@9MVUDWAL�SFJI>	GAHlE�>At�H�@9>IGIJ6JALm@ �-L �	LmO�pVS k GIMbvN>IGIJ ��>IMbpb@9E�WAv
Cg>IGAH�MbL�SqH�L�G	MVU9WIEPt�pbL�G�JALm@ �����bLmO�pbL�E�>IMV@VL�SFU9W�p#>IR �<E�G	JIG�>Ipb{�>IGAH�MbO�CFE�MVMbL�G {�>�pb@VL�GIGAL�G
����G�JISqL�MbL�R nIE�CgC L�G�pVW rE�Cqp
� JISqLTMV�3LmO�pb@9E�CqL�G�� L�MVM9>IGAH�L�G�SFG j Lm@9MVUDWISqL�JAL�GIL�G�}�E�G rE�CqL�G^�<��SqL�MbL�SFRK�	CgSq{�SqpbL w k @9E�>IMVMVLmpb{�>IGAH MbpVSFR R p CqL�SFJILm@
k t�p G	SFU9W�pm�,B,MTH�Sq�Ip��ASqpV>IEPpVS k GAL�G
��SFG7JAL�GAL�G JISqL ��E�GIJIG�>Apb{�>IGAH�MbO�CFE�MVMVL�G rE�WIGICFSFUDWALlMb�?LmO�pb@9E�CqLlB,SFH�L�GIMVU9W	EPt�pbL�G
W	EP�3L�G
����SqLoB0SFG��?Lm{�SqL�W�>IGAHT~�wxLm@9O�LmpbpV>IGAHA��
 E�CFJ � � srsrs	� �,GIL�>ALm@)�YLm@VO�R E�CqL�E�>IM,E�GIJILm@VL�GT��GAt k @9R EPpVS k G	M ��>IL�CFCqL�G
~�{���u���}�EP@VpbL�G ��O rk GIG�pbLNJISqL#��@VL�GIG�>IGAH j Lm@V�?L�MVMbLm@DG^����SFL#wxLm@VO�LmpbpV>IGAH|SFMbp�EP�?Lm@�E�>At�H�@9>IGIJKJALm@0>IG�pbLm@DMVU9WISFL�JICFSFUDWAL�G
��EPpV>A@$JALm@$��EPpbL�G�>IG	J JALm@$B�@9W rk W�>IGAH JALm@��NL�U9WAL�GA{mL�SFpbL�G�G	SFU9W�p,�?L�M k GIJILm@9M,EPpbpb@9EPO�pVS j ��B0SFGAL-y)L�GISqH�Lm@$E�>At�y0L�GAv
J	SqH�L �oCqpbLm@DGIEPpVS j L�SFMbp$L�Mm�A{�>ILm@9Mbp#JISqL�u)Lm{�SqL�W�>IGAHK{myNSFM9U9WAL�G JAL�R �YLm@VO�R E�CFM j LmO�p k @ � >IG	J�JIL�G }�CFE�MVMbL�G0>;? SgG
L�SgGAL�R �?L�MbpVSgR R pbL�GY��EPpbL�GIMVEPpb{ ~ ��>AL�CgCqLA@��NE�GA{�>IG rE�WILm@9G^� J	SqL�MbL u)Lm{�SqL�W�>IGAH�E�CFMoL�SFGAL n	>IGAO�pVS k GYJ	EP@V{�>IMbpbL�CFCFL�G
>	GIJ Mb� rEPpbLm@TJISFL�n	>IGAO�pVS k GAL�G {�> O k R �	SFGISFLm@VL�G^�xB,SFG MbpVEPpVSgMbpVSFMVUDWALm@ ��GIMVEPpb{��,JALm@ JISqL�MbL���G�pbLmH�@9EPpVS k G Lm@9CFE�>A�	pm�
yoSq@9J�SFR t k CqH�L�GIJAL�G G	E�U9W �<LmL "%$ & ( )�� � s `Q_ � �?L�MVU9WI@9SqLm�?L�G^�
��SFUDW�p�E�CFCFL } CFE�MVMbL�GB��� O rk GIGAL�G�SFG ��L�JAL�R ��EPpbL�G	MVEPpb{0@ Lm@VOPE�GIG�p�>IGIJ j�k G JIL�G6E�GIJALm@VL�G H�Lmpb@VL�G	G�p�y)Lm@9JAL�G
�
� E�GIUDWAL }�CFE�MVMVL�G^�^JISqL E�>At0L�SgGALm@�}�EP@VpbLKL�SFGAH�Lm{mL�SgU9WIGALmp�M9SFGIJ^�?MVSFGIJ k t�p�SFG L�SFGAL�R u$SFCFJ GISFUDW�p�Lm@VO�L�G	G��	EP@s�
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J	SqL�MbL�M-GAL�>IL�H�L�GALmpVSFMVUDWAL � EPpbLm@9SFE�C<yNSq@9J SgG JAL�G E�GIJILm@VL�Gl� rk M9>IGAH�L�G j Lm@V�	@VL�SqpbLmpm� ��>A@DU9W J	SqL���E�EP@9>IGAH y)Lm@9JAL�G
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� >ApVEPpVS k GlL�SFGAL�M-SFWI@VLm@o� rk WIGAL��?LmL�GIJALmpm� JAL�GIG JIE�JI>I@9U9W�yNSF@9J�L�SFGlGAL�>AL�M��A�3L�M9MbLm@VL�M-�,@ k � C?Lm@V{mL�>AH�pm�
��E�M �
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JILm@#Lm@9MbpbL�G X�L�GALm@DEPpVS k G�L�SFGAH�Lmt r>AH�p#y)Lm@9JAL�G^�A��SqL�MbL�Lm@9MbpbL �AU9W rEPpb{�>IGIHKy r>A@9JAL�JISqL�� k CgCqLoL�SgGAL�M �QX�L�J rE�U9W�pVGISFMVMbL�M �
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JIL�R(GAL�>AL�G ��EPpbL�GIMVEPpb{ E�GA�	E�M9MbL�G^�
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