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6 � i  ¡_b���ry�~p_b~py�fx�r_�~
qI�r_bfIqx_ = d�� _�l
qI_bfxl�_b~�~
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S T ?  U� G  � ( A5�-� � � T � M)(H ! L�! #"�V G  I �WK (*M � (H ?  ,X? 'B& � (HY��!(* � (* S��
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qImpfx�pm�~pl
q��
_bqI_bl
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qImpfxy�fx��_b~
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7 � 5 ��~nqx_��zf�k�qx��yz~���yz~ = d�� _blnqx�r~nu�yzfxc�k
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qI_bfx��fxmp~¢�
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7 � 5 � i w]fx�¢sk
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_bf = d�� _blnqx�pmp~�l
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��l
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~nmp~p�e�
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��k��zf�k
c/c �
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��_b~nqx_b~py��R_bf�k�qxyzf�� ��� �����(����� ����� � 5 7
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qImpfx��mp~plnq��
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_�qx_blnqxy�fx_b~�
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qImpfx��mp~plnq��
_bqI_blnqx�ry�~��
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qImpfx��mp~plnq��
_bqI_blnqx�ry�~��
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qIyzf�� � ����� ��� �����(����� ����� � 5 R
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qImpfx��mp~plnq��
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qImpfx��mp~plnq��
_bqI_blnqx�ry�~��
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_t�¡��c  `k
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qIyzf�� � ����� � 5 h
6 �rg�g £ f�k
~R� o�k
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6 �rg 5 � sk
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_bqx_ jpyzfIc/_b~/��y�~ � qxfxm�l
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qI�ry�~p_b~�
R^�k�� = fI�r�z��~Rk
o�dp�ro �
� � ��� �����(����� ����� � 6 5
6 �rgvi � mR� �M��fxlnmp~p�T_b��~p_bf�^��ro k
q�k�qx��yz~ � �����(����� ��� ����� ��� �����(����� ����� � 6Q6
6 �rg 7 � mR� �M��fxlnmp~p�T_b��~p_bf�w fIy�� �ryz~ ��� �����(����� ��� ����� ��� �����(����� ����� � 6Q6
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q ��� ����� � 6 i
6 �rg R�= �R_b~��r~p�T��y�~��*�nmpf�{�|�� ����� �����(����� ��� ����� ��� �����(����� ����� � 6Q7
6 �rg :�� ory�� �r~p�T��y�~�� �
mpf�{�|�� � ����� �����(����� ��� ����� ��� �����(����� ����� � 6Q9
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_bqx_�l
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c/c �
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qIa���y�~ %�mpc/c/_bf u�_ o �
q�� �#k%$Tmp~¢�G�<yzo u  � u smpf � f�k�m ��_bfxqIlzk�~
qI_b~��
m�f�{�|p�z_ u sm�|pfxq��
^`�r_
� = d�� _bl
q �����[_��[_��zmp~p�$#��z_b~Rk�mp_bf��[oryn{�l
dR_���_b�zmp~�� '7�M�rf��/�
mpf�{}|e_b�r~�_� M_b�zfI_��x� �ry�~R�xk�~Rk
o $p� _B�
_bf
_bfIc/�rqIqx_bo�qx_b~$%Bk
~nqx_�~
dR_���_b�zmp~��z_b~ �
_�� � = d�� _blnqx_�� �B_bfxfI_�{�|p~p_bq��
, (@. (*")�# !" � ")( � � 2� �F�#� ( � � 'C� ��� ( ��?  !" � ^ kz� dR_���_b�zm�~p��� �z_�� q smpqIabqx_ � o�mR��qI_bfx��~p�. � ��yz~
�zo�_b��{�|
u sy�fxc/����dR_��[_��zqx_�~��[��o��
��mp~plnqx_b~ a�m = d�� _blnqx_b~ d¢kz����_bfxq�k
mnu-�
_bfe�[_���_b�zm�~p��� �r~
u�y�fxc�k �
qx��yz~p_�~����
�r_!k�m
u��zfImp~R���n_bf � f�kz�n�r_b~nqx_b~�c/_bqx|�yn�
_/dp��o��
�pm�~pl
qI�z_b~¢k
m _bfxc��rqxqI_borq �[yzf��
_b~ ���r~¢���
^�k�d�_�� �M��f����
�r_- `k
mR�I{}|�_bc/� )R~¢�
or� {}|pl�_b�rq ~p��{�|
q��r~!�[_bqIf�kz{�|nqU��_baby��z_b~��
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EGFIHKJLHNMPORQTSVUWFXQYSVH<Z\[] SVFI^`_aHNFIbNc�FWMedaHNfTOgQYShFWHjikH4MVHNM?laFWbgm ] bgFWn`MhHNMoikHjO<pGUWUIb ] ^aO8qsrVtuHN_vbRHxwNm�H4fRy_aHNMVMhHNM�mVMPi{z�fRn|rVUWH4JLHxwNm}Uu[n~O�HNM}��FIfTi�wNmVf���[naOumVMV^edan`M}daHNf�ORQTSVFWHjivHNMVHNMeZVf ] ^`HjOubRHNUIUWmVMV^|HNMFWM(bRHjQTSVMVFXORQTSVHNM�caJLH�ikFWwNFIMVF�OgQYShHNM�c`FIM�ikm�OubRfRFIHNUWUIHNMLmVMPi�JLFIUWFWb�[] fgF�ORQTSVHNM�pGMv�>HNMPikmVMV^|HNMxJLFWb\�GFWU���HikHNf��KHNbRSVnvivHNM0ikHNf9qsrVtuHN_vbRH4fR_aHNMVMvmVMV^6M ] QTSV^`HNrhFWU�ivHNbN��EGFIH8qsrVtuHN_vbRHNfg_aHNMVMvmVMV^6FXO�b�HNFIMKbgf ] ivFWybRFIn`M�OufRHNFXQYShHjO>�GH4rVFWHNb�ikH4f>��Mk��n|fRJ ] bRFI_�c|i ] O�OuHNFWMhHNML�sfTO��hfRmVMV^�FWM�ikHNMx�|�*HNf\� ] SVfgHNMLS ] bN�v�GHNmhbRHS ] b6O�FXQYS(FWM�ikHNfAZ ] QYS�Ou�Vf ] QYShH<ikHNfB�>HN^|fRF��} 0¡`¢¤£�¥Y¦Y¥¤¦R§a¥¤¨V¨h¡k¨`© ] M�Oub ] bgb6ikH�O«ª>H4^`fRF��¬O ��­¯® ¥R§�£±°¥¤¦R§a¥¤¨V¨h¡k¨`©6ivmVfTQTSV^`H�O�HNbgwNbN�v��HNFXikHNf>^|FWrVb�HjO>ivHNfRwNH4FWb�_aHNFWMhHGHNFIMVSVHNFIbRUIF�QTSVH�²�HNfRJ�FWMVn|UWn`^|FWH�mVMPi�ª>H4ywNHNFXQYShMkmVMh^aO���HNF�OuH�FWM�ikFWH�O�HNJ³�sHNrVFIHNbN�~EGFWH´ª>HN^`fgFµ�¶HA 0¡`¢¤£�¥¤¦T¥¤¦R§a¥¤¨V¨V¡v¨`©AmVM�i ��­�® ¥R§j£u¥¤¦�§~¥¤¨V¨V¡v¨a©O�nj��FIH ] MPikHNfRH<�sfRmVM�ivr·H4^`fRF��¶H<ikHjO��GH4rVFWHNb�O>S ] r�HNMCFIM(ikHNfsmVJ8� ] Mh^`fRH4F�QTSVHNMx��FIbRHNf ] bRmhfGwNmDikFWH4yO�H4J³²>SVH4J ] tuH�M ] QYS�z�fRn|rVUWHNJ�_kfgHNF�O ] M�ikHNfgH�EsH¹¸�MVFIbRFWn|MVHNM��vº�FWMhHGmVJ<� ] OROuHNM�ikH´EGH¹¸PMVFWbgFWn`M<dan`Mª>HNwjivHN_K� [mVf6ivHNM?²�HNfRJLFIMkmPO« 0¡`¢¤£�¥Y¦Y¥¤¦R§a¥¤¨V¨h¡k¨`©|c�ikFWHxOuF�QTS#MhF�QTSkbAMvmVf ] mk�´HNFWMhHNM�Ou��HNwNFµ¸·ORQTSVHNMz�fRn|rVUWHNJ�_kfgHNF�O9r�HN^|fRHNMVw4bNc>U ] mVbgHNbN»�¼¹� ] bRbRH4fRMofRHjQ¹n|^`MVFIbRFIn`M}F�O ] O�H ] fTQTS���n`fxOubRfgm�Q¹bRmhfRHCFWM½i ] yb ]a¾j¿ ����MKivFWHjOuHNf�pGfgr�HNFWb���FWfTiL� [mVfsikHNM(ª>HN^|fRF��� 0¡`¢¤£u¥¤¦Y¥¤¦R§a¥¤¨h¨V¡k¨|©9rVwN�A� ��­¯® ¥g§j£�¥Y¦�§a¥Y¨V¨V¡v¨À©DÁ�ÂÃ ¥¤ÁW£u¥¤¦T¥¤¨DÄ·Á�¨V¨·¥xÅÆÁ±Ç Ã ÇÈÄ�Ç É���n|UW^`H4M�ikH�EGH¹¸�MhFWbRFIn`MxdaHNfg�>HNM�ivHNbN»
ÊxËÀÌ Í
Î¯ÏjÎ�Ð�Í�Ñ�Ò�Ó�ÔRÕ×Ö
Ø¹ÏjËvÙjËkÙjÚ�ËkÍ
Í�Ö
Í
Û#Ü
Ý`ÞxÒ>ß<Ü�à4ËkÚ�ÏjËvÙjÚ�ËkÍ
Í�Ö
ÍáÛ0ÎuÒµÞxÒ�â�Ò�ã

Õ×Ö
Ø¹ÏjËvÙ*ËvÙjÚ�ËkÍ
Í�Ö
ÍáÛ ­Yä Ã ÇáßåÜ�àNËvÚ�ÏjËvÙ*Ú�ËvÍáÍ¶ÖáÍ
Û�ÎuÒµÞxÒ�â Ò>Áµ¢¤£sæaç*¢Aè�¥¤¦Rça¡`¢�é�¨Væk¥Y¨êNë ¨Kì¤¨Tí ë ¦¹Â6ç`£ÆÁ ë ¨·¥¤¨%î¡ ­ ¥¤¦GÄ�£Æ¦¹¡`§j£Æ¡k¦T¥¤¨CÁ�¨�ï�ç`£u¥¤¨·Çñð ò
Z [mVf�_an`MV_vfRH4bRH�ZPf ] ^|HjO�bgHNUWUImVMV^`H4M�ikH4f8qsrVtuHN_vbRHNfg_aHNMVMvmVMV^L��HNfTikH4M#r�HjOubRFWJ�J8bgHål~bRfRmh_kbgmVfRHNM0FWMikHNM(dan`fgS ] M�ivHNMVHNMDE ] bgHNMCr�HNbRf ] QTSkbgHNbN�hEGFWHjOuH8labgfRmV_vbRmhfRHNMx�>H4fTikHNMxSVFIHNf ] U�O ��­¯® ¥g§j£�¥åÁ�Â Ã ¥¤ÁW°£u¥¤¦Y¥¤¨�Ä·Á�¨V¨·¥xÅÆÁ±Ç Ã ÇÈÄ�Ç ÉAr�HNwNH4F�QTSVMVHNb4�

ó�ôNõ¤ö�÷aøúù�û�ügýjþjÿ����a÷vÿ
��ôNõ¤ö�÷aøúù�û�ügýjþjÿ����a÷vÿ
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ÊxËÀÌ Í
Î¯ÏjÎ�Ð�Í�Ñ�Ò)(?ÔYßåÜ�àNËvÚ�Ï`ã
*\Á�¨åß<Ü¶àNËvÚ�ÏsÎ�Ò�ÞxÒ¯â Ò�Áµ¢¤£�¥YÁ�¨·¥sæaÁµ¢T§|¦T¥T£�¥�+ ­N­ Á-, æa¡k¨`©L¥¤Á�¨�¥¤¦/.�021N¢4Áµ§|ç�,�Áµ¢�340�¥Y¨!5s¦¬îë76 ¥NÇ98ò

:�mVf�E ] fTO�bgHNUWUImVMV^Ldan|M�qsrVtuHN_kbgHNMK��HNfTivHNM0��Mk��n`fgJ ] bgFWn`MhHNM<;Æ�KHNfR_vJ ] UIH�= [mhr·H4f9ivFWHjOuH8qsrVtuHN_vbRHH
>vbRf ] SVFIHNfRb4�
ÊxËÀÌ Í
Î¯ÏjÎ�Ð�Í�Ñ�ÒIÑ�ÔRÕ×ËvÙjÚ�?A@2B ã

*\Á�¨LÕ×ËkÙjÚ�?C@�B�Áµ¢¤£G¥¤Á�¨�¥D340hça¦Rç*§j£u¥¤¦¤Áµ¢¤£�Áµ¢�3�0�¥E*�ÁÈ©v¥¤¨À¢�340hç�í¤£�¥¤Á�¨�¥R¢ ��­�® ¥R§j£u¥R¢jÇ9F ò
EGmVf�QYS i ] O �GHNf ] m�O ¸PM�ikHNMAdan`M �KHNfR_vJ ] UWHNM [mVr�HNf ikFWH�labgfRmV_vbRmVfgHNM9FIM�ikHNM9dan|fRS ] M�ikHNMhHNM6E ] bRHNM�>H4fTikHNMHG�U ] OROuHNMxdan`M#qsrVtuHN_vbRH4ML^`HNrhFWU�ivHNbN�
ÊxËÀÌ Í
Î¯ÏjÎ�Ð�Í�Ñ�Ò�I�ÔKJHB�@hØNØNËVã

*\Á�¨·¥LJHB�@VØ4ØNË0Áµ¢¤£.¥YÁ�¨·¥� �¥¤¨|©k¥ êNë ¨ ��­¯® ¥g§j£�¥Y¨NMsæaÁ±¥s©k¥YÂ8¥¤Á�¨À¢4çaÂ8¥� �¥Y¦�§|Â6ç�,I¥�ça¡�í¤°Ã ¥YÁµ¢j¥¤¨·Ç ò
EsFWH�E ] bgHNM�c|ikFWH�HNFWMhHNJ J<m�O�bgHNfRHNfg_aHNMVMVH¤M�ikH4M�rVwN�A�Nn|rVtuHN_kbgHNfR_aH4MVMVHNM�ivHNM6l�OVOubRHNJ wNmV^`fgmVM�ikHUWFIHN^`H4M�c`�>H4fTikHNM<FWM<rVFIU�ikS ] ��bRH�mVMPi8MVF�QTSvb�rVFWUXikS ] ��bRHsE ] bRHNMP;�wa�Èª ] _km�OubRFXORQTSVH�E ] bRH4M8nvikH4fGlaFIMVMVyi ] bRHNMC;���FWH9w~�Èª����sHNfRmPQYS$=#=�mVMvbRHNfgbRHNFIUWbN�h��MCikHNf�ikFW^|FWb ] UWHNM(ª>FIU�ikdaHNf ] fgr·H4FWbRmhMV^6mVM�iKFIMCikHNfAlaFI^`yM ] UWdaHNf ] fRr�HNFIbRmVMh^L��FWf�i�m�� ] ��JLFWbRQ�HNfu� ] SVfgHNMCikH4f��Km�OubRHNfgHNfR_aH4MVMkmhMV^8rhwN�A� qsrVtuHN_vbRH4fR_aHNMVMvmVMV^daHNf�O�m�QTSkb4c ] mPO
rVFIU�ikS ] ��bRHNM<E ] bRH4MKlabRfgmV_vbRmVfgHNM8ShHNf ] m�O�wNmv¸�M�ikHNM<mVM�i6� [mVf�ikFWH ] Mv�>HNMPikmVMV^~ORO���HNywNF�¸¶ORQTSVHNMC�sHNrVFIHNbRHS;±��FWHAwa� ª���ikFWH�JLHjikFIwNFWMhFWOgQYShH�²�n`JLn|^`f ] �VSVFIHac¶ikFWHDG�fRFIJLFWMVn|UWn|^`FWH~cVikFIH9ZVHNfgMVyO�H4SkbgHjQYShMVFW_¶c
ikFWHUT0HNbRbgHNfRdan|fRSVHNf�O ] ^`HxmVM�ieikFWH(p�OubRfRn|MVn`J�FWH�=swNmk��fgFWHjivHNM�O�bgHNUWUIHNM�ikH�º�fR^|HNrVMVFXORO�HwNmxHNfgwNFWHNUIHNM��º�FIMVH>fgH ] UIH�lawNHNMVH~c`ikFIH�FWM6rVFIU�ikS ] ��bRH~c`ikFI^`FIb ] UIF�OuFWHNfgbRH>mhM�iåfgHjQTSVMVHNfg_an`JL� ] bRFIrVU�H�E ] bgHNM<bRf ] M�O�y��n`fgJLFWH4fRb���FIfTi�cvr·H�O�bRH4Skb ] m�O�JLHNSVfgHNfRHNMLqsrVtuHN_vbRH4M8mVMPi ] m�O>H4FWMVHNJ��sFWMvbRHNfg^`fRmhM�iV;ÆpGrVrVFIU�ikmhMV^

W � & =��>��HNFXO�bgmVMV^aO�� [] SVFI^`H�qsrVtuHN_vbRHNfg_aHNMVMvmVMV^~O ] UI^`n|fRFWbgSVJLHNM�O�FIM�i�dan|M�r�HjOun`M�ikH4fRHNf�ª>HjikHNmhbRmVMV^hcmVJ ª>FWUXikdan`fgU ] ^`HNMxFWMDikF�O�tumVMV_vbRH�ª>HNfgHNF�QTSVH�wNmxbgfRHNMVMhHNM�c¶ikFWH�ikHNM0qsrVtuHN_kbgHNM(ikHNfsfRH ] UWHNMClaw4HNMVHwNmVJ�FWM�ikH�O�b
M [] SVH4fRmVMV^~O���HNF�OuHGHNMvbTOu�VfRH�QYSVH4M��j�KHNfR_vJ ] UWH�dan`MxlawNHNMhHNMVn`rVtuH4_kbgHNMX;Æª>FWU�ivn`rVtuHN_vbRHNMY=Tc��FWH ZVn`fRJDc��GJ8� ] Mh^U;±rVwN�A�YG�n`MvbRmVf�=Tc¶Z ] fRr�HS;±rVwN�A���sf ] mk��HNfRb�=Tc�qsr�HNf7Z [] QYShHNM�O�bgfRmV_vbRmhfGm�Ou�A�WcO�FIM�iLSVFWU���fRHNFXQYShHGmVMPi mhM ] r¶ikFIMV^`r ] fRH �KFWbRbgHNU�camVJ ª>FWU�ivn`rVtuHN_vbRH�dan|J �GFWMvbRH4fR^`fgmVM�i8w4m�bgfRHNMhMVHNMmVM�i<wNm8r�HjOgQYShfRHNFIr·H4M��aEGFIH�bRn`��n|UWn`^|F�OgQYSVH4Mx�KHNfR_vJ ] UWHacN��FIHsZáU [] QYSVH~ca�GJ8� ] MV^�m�Ou�A�WcvO�FIM�iå��FXQYShybRFI^`H�pGMVS ] UWb�O��VmVMh_kbgH9� [mVf�ikFWH<º�fR_aH4MVMkmhMV^Ldan`M�ª>FWUXikn`rVtuH4_kbgHNM���qsrVtuHN_vbRHNfg_aHNMVMvmVMV^<FWM0ª>FWUXiVO�H4y
[ mVHNMVwNH4M6wNHNfRUIHN^`b
HNFIM<ª>FWU�iAFWM6wN��HNFhikF�O�tumVMV_vbRHs�KHNMV^|HNM�c|ikFWHs�KH4MV^`HsikH4f�z�mVMV_vbRHacaivFWH>w4m6HNFWMVH4JqsrVtuHN_vb«^|HNS [n|fRHNM�c�FIJ��>H4FWbRH4fRHNM�qsrVtuHN_vbR�VmhMV_kbgH6^`HNM ] MVMvbNc�mVM�i0ikFIHL�KHNMh^`H<ikHNf�z�mVMV_vbRH~cáivFWHwNmx_aHNFIMVHNJ qGrVtuH4_kb�^`HNS [n|fRHNM¬cVFWJ ��n|UW^`H4M�ikHNMH\GFXQYSvbRn|rVtuHN_kbg�VmVMV_vbRH�^|HNM ] MVMkb4���M ikHNf ��FWbRH4f ] bgmVf
�>HNf�ikHNM9FIJ �>H�O�HNMvbRUIF�QTSVHNM�wN��HNFadaHNf�ORQTSVFWHjivHNMVH]Q�HNfu� ] SVfgHNMAwNmVf�º�fR_aH4MVMkmhMV^dan`MxqsrVtuHN_vbRHNM6FIM<ª>FWU�ihO�H [ mVHNMVw4HNMAdan`fR^|HjORQTSVU ] ^`H4M�»aikFIH�§ ë ¨k£Æ¡k¦ ë ¦¹Á±¥¤¨v£�Á±¥¤¦T£u¥¤¨«mVM�i<ikFIH�¦Y¥�©aÁ ë ¨·¥Y¨k°ë ¦¤Á±¥¤¨k£ÆÁ±¥¤¦Y£u¥¤¨^Q�HNfu� ] SVfgHNM��j��MAr·H4F�ikHNM_Q�HNfu� ] SVfgHNMA��FWfTiAikFIH���mVJLFWM ] MVwL;±rhwN�A�jikHNf��sf ] mk��HNfRb�=¶ikHNf
`uôNõ¤ö�÷aøúùba�c�djþ�e �gf �a÷�h�ikj�l|ý9ø9m�nÈûpo´þrq �sf �a÷�i
tuôNõ¤ö�÷aøúùba�c�djþ�e �gf �a÷�h�u
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.  .  . Objekt n
Objekt           1

Objekte

Szene

Hinter-
grund

pGrVrVFIU�ikmVMh^ W � & »�ª>HjO�b ] M�ivbRHNFIUWH�HNFIMVHNfslawNHNMVH
ª>FWUXik�VmVMh_kbgH�wNmVf>�sUWFIHjikHNfgmVMV^AmVM�i6wNmVf ] M�OgQYSVUIFWH��|HNM�ikH4M<º fg_aHNMVMvmVMV^Adan`M<SVn|JLn`^|HNMVHNM<ª>FIU�ikbgHNFWyUWH4MCr·H4bRf ] QYSvbRH4b ;K,�¡vÂ6Á�¨Vça¨ ä4­ ç*¢4Á±¥Y¦Y£u¥ *�¦R§a¥¤¨h¨V¡k¨|© =T� º FIMVH ] MPikHNfRH<� [n|^`UIF�QTSV_aHNFWb>� [mhf9ivFWH<º�fR_aHNMhyMvmVMV^Adan`M<SVn`J�n`^`H4MVHNM6ª>FIU�ikbgHNFWUIHNMAF�Oub�ikFWH�l~HN^`JLH4MkbgFWHNfgmVMV^´ikHNf ] m�O�HNFWMVH4J ª>H4�>HN^|mVMV^aOgORQTS [] bgwNydaHNfu� ] SVfgHNM9fgHjO�mVUIbRFIHNfRHNMPikHNMEQ�HN_vbRn|f���HNUXikHNfNc¤OunAi ] ��ª>FWU�iv�VmVMV_vbRH�J�FWb�^|UWHNFXQYShHNM�ª>HN�>HN^|mVMV^~O�daHN_vbRn|yfRH4M6wNm9HNFIMVHNJ w4m�O ] JLJLHNMVS [] MV^|HNM�ikHNM�ª>FIU�ikbgHNFWU|wNm�O ] JLJLHNMh^`H¹� ] �`b��>H4fTikHNMS; ­ ¥ Ã ¥�©a¡k¨|©*¢ ­ ç*¢4Á±¥¤¦T£�¥
*\¦�§~¥¤¨V¨V¡v¨`© =��AEGFWHCr�HN��HN^`mVMh^aO�r ] O�FIHNfRbgH?º�fR_aHNMhMkmVMh^�S [] Mh^`b ] r�HNf(O�HNSVf(Oub ] fg_}dan`M ikHNfx��H4FWyO�bgmVMV^~O � [] ShFW^`_aH4FWb�ikHjO�ª>HN��HN^`mVMh^aOROgQYS [] bRw4daHNf�� ] SVfRHNMPO ] r��vª>HNFhª>HNbgf ] QTSvbRmVMV^�ikHNf�fRHjOumVUWbgFWHNfgHNM�ikH4M
Q�HN_vbRn`fu��HNU�ivHNfRM(SVHNmVbgFW^`H4f�ª>HN��HN^`mhMV^aOgORQTS [] bgwNHNfsU ] OgO�HNM0OuF�QTSCOuHNSVf�_vUWHNFIMVHAwNm�O ] JLJLH4MVS [] Mh^`HNM�ivHª>FWUXikbRH4FWUWH�OuHN^`JLH4MkbgFWHNfgHNM��VEsFWHjOuH6_kUIHNFWMVH4MKª>FIU�ikbgHNFWUIHAHNMkb�O��VfgHjQTSVHNMKFIJ O�HNSVf´^`HNfgFWMV^|HNM�� ] �xikHNMFWJ ª>FWUXi�HNMvbRS ] UWbgHNMVHNM(HNFW^|HNMkbgUWFXQYSVH4MKqsrVtuHN_kbgHNM�c�OunKi ] �xFWSVf�º FIM�O ] bRw ] U�O«�sfRmhM�ikU ] ^`H6� [mVf�HNFIMVHUWH4F�O�bgmVMV^~O � [] ShFW^`H Ð·Ü¶àNËvÚ�ÏjÜ @hØNÎ±ËvÙNÏjËKª>H4�>HN^|mVMV^aOgORQTS [] bgwNmVMV^(mVMV^ [mVM�O�bgFW^0OgQYSVH4FWMvb��¹�
��M?ikH4MCG ] y�VFIbRHNUIM W � � c W � W mVM�i W ���C�>H4fTikHNM ikFWHx�sfRmVM�iv�VfRFIMVwNFW�hFWHNM�ikHNf�UWmVJLFIM ] MhwNr ] OuFWHNfgbRHNMPQ�HNfu� ] SVfgHNMHNfgUu[] mhbRHNfgbNc��>n`r�HNF ikHNf9lvQTSv�>HNfg�VmVMV_vb ] mk��§ ë ¨k£�¡v¦ ë ¦¤Á±¥¤¨k£ÆÁ±¥¤¦T£�¥LQ�HNf�� ] SVfRH4MK^`H4UWHN^|b���FWf�i�����M G ] y�VFIbRHNU W ���9��FWf�i ] mk��ivFWH�ZVf ] ^|H�¼�_an|MkbgmVfRn|fRFIHNMkbgFWHNfgbRHsnvikHNfsfRHN^|FWn|MVHNMVn|fRFWH4MkbgFWHNfgbRH´ª>FWU�ivFWMvbRHNfg�VfRHNb ] ybRFIn`M ¾ HNFWMV^|HN^ ] MV^`H4M}mVM�i�HjO6�>HNf�ikHNM½O�nj�>n|SVUEQ�n`fgy ] U�O ] m�QTS \ ] QYSvbRHNFIUWHxOun`UXQYSVH4fL�KHNbgSVnvikHNMr�HjORQTSVfgFWHNr�HNM��
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��MeikHNf6ª>FIU�ikdaH4f ] fgr�HNFWbgmVMV^xOu�VFWHNUIHNM�qsrVtuHN_vbR_an|MkbgmVfRH
>vbRf ] _vbRFIn`M�OudaHNf�� ] SVfRHNMCw4mVf6²�fRHNMhMkmVMh^Kdan`Mª>FWUXikr�HNfRH4F�QTSVHNM�HNFIMVHKH4Mkb�ORQTSVHNF�ivHNM�ikH�<�n`UIUWHa��EGFIHPG�HNMVMvbRMVFXO6ikFWH�O�HNfSG�n`MvbRmVfgHNM}HNfRU ] mVrhbLpGmPO�yO ] ^`HNM [mVr�HNf(ZPn|fRJ mVM�i �Gf [n �|H#dan|M ª>FIU�ikr�HNfgHNF�QTSVHNMeO�nj��FIH0ikFWH0ª>HjOubRFIJLJ6mVMV^0Oub ] bgF�OubRF�OgQYShHNfª>FWUXikHNFI^`HNM�OgQYS ] ��bRH4M8FIMVMVHNfgS ] UIrKivFWHjOuHNf�ª>HNfgHNF�QTSVHa�~E ] f [mVr�HNfGShFWM ] m�O>_ [n|MVMVHNMDª>HNwNFIHNSkmhMV^`HNM<daHNfgyORQTSVFIHjikHNM�OubRHNf\pGfRb�wN��F�OgQYShHNMxikHNM(ª>HNfgHNF�QTSVHNM<SVHNfg^`HjOubRHNUIUWb�mVM�ixi ] JLFWb��>HNFIbRHNfgH�psm�ORO ] ^`H4M [mVr�HNfi ] O
�sHjO ] J8bgrVFWUXi�^|HNJ ] QYSvb���HNfTikH4M��jº]>k��HNfgFWJLHNMvbRH S ] r�HNM6^|HNwNHNFI^`bNcji ] �AikFIH>JLH4M�ORQTSVUWFXQRSVH ª>FWU�ivy� ] SVfRMhHNSVJ<mVMV^�O�F�QTSxS ] mh�VbTO [] QTSVUWFXQYS ] mk� G�n|MkbgmVfRHNM(dan`M0qGrVtuH4_kbgHNMxfRF�QTSvbRHNb�=¹�¶Z [mVf´ikFIH9FWM G ] y�VFIbRHNU �0HNfRU [] mVbgHNfRbgHNMepGfRr�HNFIbTOu�>HNFXO�HNM?ivHjO9FWJ < ] ShJLHNMeikFWH�O�HNf<pGfgr�HNFWb�dan`fR^|HjORQTSVU ] ^`H4MVHNM?n`rVytuHN_vbRHNfg_aHNMVMVH4M�ikHNM G�n|MVwNHN�hbRHjOG��HNfTivHNMK��n`UI^`HNM�ivHLEGH¤¸�MVFWbgFWn|MVHNMC^`H4^`HNr�HNM�c¶�>n`r�HNF�ikFIH<ª>HN^`fgFµ�¶H
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>vbRf ] _vbRFWn|M�O�daH4f�� ] ShfRHNMLr ] O�FIHNfRH4M ] mk� HNFWMVH4f>�VmVMh_kbu�>H4F�O�H4Mxª>HNbRf ] QTSkbgmVMV^ ikHjO�ª>FWUXikHjO¤cÀ��n`r�HNFikFIHGmVMvbRH4fTORQTSVFIHjikUWFXQYShHNM��GHNUWUIFW^|_aHNFWbgHNM ] mk�
r�HNFXikHNMxlaHNFWbgHNM<ikHjO�ª>FIU�ik�VmhMV_kbgHjO ] U�O>�sFWUµ�ÆOuJLFWbgbRHNU|wNmVfº�fR_aHNMhMkmVMh^#MVFXQYSvb9_an|MkbgFWMvmVFWH4fRUWFXQRSVHNf�ª>FWUXi [mVr�HNfg^ [] Mh^`H ; G�n`MvbRmhfRHNM?rVwN�A��G ] MkbgHNM$=�daHNfR��HNM�ikHNb�>H4fTikHNM¬���GFWHNf���FWf�i�ivHNfsª>HN^`fgFµ�GF ë ¨k£Æ¡k¦
��FIH���n`UW^|b�ivH¹¸�MVFIHNfRb4»
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aktueller Punkt

a) 4-Nachbarschaft

aktueller Punkt
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b) 8-Nachbarschaft

N

N

c)  (N-1)x(N-1)-Nachbarschaft

pGrVrhFWU�ivmVMV^ W � � »�E ] fTOubRHNUIUWmVMV^<dan`MH\ ] QYSvr ] fTORQTS ] ��bTO�fgHNU ] bRFIn`MVHNM¬»] =�E ] fTOubRHNUIUWmVMV^<ivHNfRQ�FWH4fRHNfgM ] QTSkr ] fTOgQYS ] ��br$=\E ] fTO�bgHNUWUImVMV^<ikH4fsp�QYSvbRH4fRM ] QYSvr ] f�ORQTS ] ��bQ =�E ] fTOubRHNUIUWmVMh^LikH4f_;���� & =���;���� & =Æy \ ] QYSvr ] fTORQTS ] ��bNcJLFWb�HNFIMVHNJ ;������ =�^`fgn �|HNMCZVHNM�OubRHNf
º�FIM}ª>FWUXik�VmVMh_kb6FXO�b�ikmVfTQTS}OuHNFWMhH#qsfRb�O�_anan`f�ikFWM ] bRH4M ;�	�

��=AFWMoikHNf�ª>FWUXikHNr�HNMVH ikH¹¸�MVFIHNfRb4�

:���F�OgQYShHNMeª>FWU�iv�VmVMV_vbRHNM�r·H�O�bRH4Skb6HNFIMVHH\ ] QTSvr ] f�ORQTS ] ��b�O�fRH4U ] bgFWn|M���Z [mhf<ikFWH(E ] fTO�bgHNUWUImVMV^�ikFWH4yO�H4f <.HNU ] bgFWn`M0H
>vF�OubRFWH4fRHNM0JLHNSVfgHNfRH<� [n|^`UIF�QTSV_aHNFWbgHNM��¶º�FWMVFI^`H�ZPn|fRJLH4M�OuFWM�i#FIM?pGrVrhFWU�ivmVMV^ W � �^`H4wNHNFW^|bN�
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E ] O8�GfgmVM�ik�hfRFWMhwNFW�?ivHNf9JLH4F�O�bgHNM G�n`MvbRmVfgH
>vbRf ] _kbgFWn|M�O�daHNfu� ] SVfgHNM0_ ] MVM?��FWH6��n`UI^`b9��n`fgJ8mhUWFWH4fRb�>H4fTikHNM¬»·wNmhM [] QTS�O�b´�>HNf�ikHNMPG�n|MkbgmVfR�VmhMV_kbg_ ] M�ikFXi ] bgHNM0JLFWbgbRHNUXO
HNFIMVHjO F ë ¨v£�¡v¦ .¶¡v¨À§j£Ææk¥T£u¥R§j£ ë ¦�¢
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��MoikHNf���FWbgHNf ] bRmVfL��HNfTivHNM�w ] SVUWfgHNF�QTSVHHG�n`MvbRmVfg�VmVMV_vbTivHNbRHN_vbRn|fRHNM ; ] m�QYS G ] MkbgHNM�ikHNbgHN_vbRn`fgHNM^`H4M ] MVMvbr=\dan`fR^|HjORQTSVU ] ^`H4M���ª>H4_ ] MVMvbRHDG�n`MvbRmVfg�VmVMV_vbTikH4bRHN_vbRn|fRHNM(_ [n|MVMVHNMCFIJ ��HjO�H4MkbgUWF�QTSVHNM<FWMwN��HNFV�sfRmV�V��HNMAHNFIMV^`H4bRHNFIUWb���HNfTivHNM�» ] mk�¶ikH4f�HNFWMVH4M9laHNFIbRH�ikFWH��GfgmV�V��H�ivHNf�_kU ] OgO�F�OgQYShHNM ;±UWn|_ ] UWH4M$=EGHNbgHN_vbRn`fgHNM0mVM�i ] mk�sikH4f ] M�ikHNfgHNM�laH4FWbRH<ivFWHL�sfRmV�h�·H ikHNfAJLn`fg�VSVn|UWn`^|F�OgQYSVH4M0EGHNbRH4_kbgn`fRH4M��j�
:�mVf ª>HNmVfRbgHNFWUImVMV^Ldan|MCG�n`MvbRmVfg�VmVMV_vbTivHNbRHN_vbRn|fRHNM�O�FIM�i#wN��HNF�G�fRFIbRHNfgFWHNMCdan|M�r�HjO�n|M�ikHNfgHNf6ª>H4yikHNmhbRmVMV^h»

� �sf ] iKikH4fX< ] m�ORQTSVHNJL�v¸�M�ikUIF�QTSV_aHNF�b�HNFIMVHjO�EGHNbgHN_vbRn`f�O
� �sf ] i9ikH4f
EGHNbRH4_kbgFWn`MPO�^`H4M ] mVFI^`_aHNFIbNc¤i��ñS��N�>HNUXQYShH�ª>fgHNFWbgH�ikFWH ikHNbRH4_kbgFWHNfgbRHNM´��FWMVFIHNM���S ] r�HNM
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 G�U ] OgO�F�OgQYShH>EsHNbRHN_vbRn|fRHNMAr ] mVHNM ] mv� ç ­ ¢¤£Æ¦Rç*§j£u¥¤¨kcJ ] bRSVHNJ ] bRFXORQTSVHNM ª>HjORQTSVfRH4FWrVmVMh^`HNM<ikH�O>ª>FWUXikJ ] bRHNfgF ] UXO ] mk�g�V�sFWHNf��>H4fTikHNM�º�FW^|HNM�ORQTS ] ��bRHNM�ikHNf�GJL^|HNrVmVMh^�ikH�O8r�HNbRf ] QTSkbgHNbRHNM½z�mVMV_vbRHjO ] M ] U�OVOuFWHNfgbNc�mVJ ivFWHjOuHNM}z�mVMV_vb ] U�OXG�n`MvbRmhfR�VmVMh_kbnvikHNfL\sF�QTSkbgy G�n`MvbRmhfR�VmVMh_kb�wNmL_vU ] OROuFµ¸�wNFIHNfRH4M�� G�U ] OgO�F�OgQYShH^Q�HNfu� ] SVfgHNML�>H4fTikHNM�^`fRn|rxFWML^|UWn`r ] UWHmVM�i6UWn|_ ] UWH�qs��HNf ] bRn|fRHNM<mVMvbRHNfgbRHNFIUWb4�`�GUIn`r ] UWH�qs��HNf ] bRn|fRHNM<r�HNbRf ] QTSkbgHNM9� [mVf�ikFIHsEGHNbgHN_kbgFWn|M9dan`M
G�n`MvbRmVfg�VmVMV_vbRH4M6HNFWMVH�^|f [n �|HNfRH\�GJL^|HNrVmVMV^´ikHjO�wNm�_kU ] OROuFµ¸�w4FWHNfgHNM�ikHNM�z mhMV_kbgHjO¹�|EGFIHjO¬� [mhSVfRb i ] ywNm�c|i ] ��ikFIH>^|UWn`r ] UWH4M8qs��HNf ] bRn`fgHNM9dvFWH4U ] mv���>HNM�ivFW^`H4f ] U�O
ikFWH�UWn|_ ] UWH4M8qs��HNf ] bRn`fgHNM6OuFWM�i¶�`E ] SVHNf�>H4fTikHNMCFIM0ikHNfAz�f ] >vF�O¹c�r�HjO�n|M�ikHNf�O�FWM0º�QYSvbRw4HNFWb ] Mv�>HNM�ivmVMV^`H4M�c�ikFWH�UWn|_ ] UWHNM�qs��HNf ] bRn|fRHNM0r�HNydan`fgwNmV^|bN�Vª>H4F·r�HjOubRFIJLJ6bRHNf ª>HNUIHNm�QTSkbgmVMV^�mVMPi�psmk��M ] ShJLH ] MPO�F�QTSvbáHNMvbTOu�VfRH�QYSVH4MLikFIHEG�n|MkbgmVfRHNM
;±rhwN�A��G ] MvbRHNM$= ikHNf6�hS�OhO�FI_ ] UWFXORQTSVHNMCG [n`fg��HNfLivHNMe� MvbRH4M�O�FIb [] b�O�_an|MkbgmVfRHNM ;±rVwN�A����MvbRHNMPO�FWb [] b�O�y_ ] MvbRHNMY=6ikH4f<ª>FWU�ivHNfN�
E ] SVHNf<S ] r�HNM½ikFWHx_vU ] OgO�FXORQTSVHNMCG�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgFWn`MPO�daHNfu� ] SVfgHNM�FWMikHNf´ikFI^`FWb ] UIHNM(ª>FWU�iY;±yÆO�FW^|M ] Us=�daHNf ] fgr·H4FWbRmhMV^9HNFIMVHA��F�QTSkbgFW^|H,<.n|UWUIHa��EGFWHA��HNFWb ] m�O ] J S [] mk¸�^~O�bgHNM] Mh^`HN� ] M�ikbgHNMxUWn|_ ] UWHNMSQ
H4f�� ] ShfRHNMLr ] O�FIHNfRH4M ] mk� ivHNf>J ] bRSVH4J ] bgF�ORQTSVHNM<ZVn|fRJ<mVUWFIHNfRmVMh^G� [mVf�ivFWHpGJL�hUWFWbgm�ikHNM [] M�ikH4fRmVMV^ ikHjO�ª>FIU�iVOuFW^`M ] U�O¤�Vª>HN_ ] MVMkbgH_Q
H4fRbRfgHNbRH4f�ikFIHjO�HNfs�sfRmV�V��H O�FWMPiKikFIH9�sf ] yikFIHNMkbgHNMVn|�·H4f ] bgn`fgHNMxmVM�iKivHNfs� ] �VU ] Q¹H4y�qs��HNf ] bRn|fN�
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 EGHNf��sf ] ikFWHNMvb�HNFIMVHNf
wN�>H4F�ikFIJLHNM�OuFWn`M ] UWH4MA��MVbRHNMPO�FWb [] b�O ��mVMV_vybRFIn`M ;±H4FWMVHjO6ª>FIU�iVOuFW^|M ] UXO4=�H4FW^`MhHNb6OuF�QTS�wNmVf6J ] bRSVH4J ] bgF�ORQTSVHNM0E ] fTOubRHNUIUWmVMh^Cdan`Me��MVbRHNMPO�FWb [] b�O�y[] MPikHNfRmhMV^`HNM0FWMCH4FWMVHNJ��sf ] mv�>H4fRbRrhFWU�i¶� laH4F���;�	�
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EGHNf�Q�HN_vbRn|f �� w4HNFW^|b�FWM<ikFIHX<.FXQYSvbRmhMV^�ivHNf�J ] >vFWJ ] U�HNM [pGM�ikHNfgmVMV^AivHjO�ª>FWU�ihO�FW^|M ] UXOk;���= ] M�ikHNflabgHNUWUIH^;�	�

� =�c¹��n�ikH4f��Gf ] ikFIHNMvbRHNMvr�HNbRf ] ^ � ikmVfTQTS6�sUWHNFXQYSvmVMV^ W � � ^`H4^`HNr�HNM�F�O�b4�jEGFWH�EGH4bRHN_vbRFIn`Mdan`M [pGMPikHNfRmhMV^`HNM ikHjO6ª>FWUXiVO�FI^`M ] U�O�HNfu��n`fTivHNfRb�FWMKtuHjivHNJ�ª>FIU�ik�hmVMV_vb9ivFWHxEGF��¶HNfRHNMhwNFWHNfgmVMV^xFWMwN��HNF�n`fgbRSVn|^`n`M ] UWH <�F�QTSkbgmVMV^`H4MxikHNfAqsfRbTOu_anan`f�ikFWM ] bRHNM ¿�¿ �¶pGm�OspGmk��� ] M�ihO�^`f [mVM�ikH4MK��FWf�i�HNFIMVHpG�V�hfRn�>kFIJ ] bgFWn|MxikHjOG�sf ] ikFWH4MkbgHNMx��FWHG��n|UW^`bsdan`fg^`HNMhn`JLJLH4M�»��� �� ;��N;�	�
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EsFWH9�sUWH4F�QTSkmVMh^`HNM W � & mVM�i W � � ^|HNUWbgHNML� [mVfsikHNMx_an|MkbgFWMvmVFWHNfgUWFXQYSVH4M<Z ] UWUÆ����M(ikHNJ ikFXO�_vfRHNbgHNMZ ] UIU��>HNf�ikHNMeikFWH(EGF��¶HNfRHNMvbRF ] U [ mVn|bRFIHNMkbgHNM?ikmhfTQTS�H4M�ikUWFXQYShHxEGFµ�¶HNfgHNMVwNH4M�H4fTO�H4bRwNb4��ª>HNF�HNFWMVH4JlamVJ�JLHNMV^|f ] ivFWHNMvbRHNM<wa� ª��ÀH4fR^`FIrVbsO�FXQYS<��n`UW^|HNM�ikH6�sUWH4F�QTSkmVMh^ ¿ ð »��� �� ;���;�	�
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Z [mVf�ivFWHspG�V�hfRn�>kFIJ ] bgFWn|M9ivHjO
�sf ] ikFWHNMvbRH4M ] mPO\�sUIHNF�QTSkmhMV^ W � � H�>kFXO�bRFIHNfRH4M«FIM6ikH4f���FWbgHNf ] bRmVfdaHNf�ORQTSVFWHjivHNMVHAqG��HNf ] bgn`fRH4M���pGU�O�ª>H4F�O��hFWHNUIH�OuHNFWHNM�SVFWHNfsivHNfX<.n|r�HNfRb�O�n`��HNf ] bgn`f ;�dk^|U��·�sUIHNF�QTSkmhMV^

W � �9mVM�iLpsrVrVFWUXikmVMV^ W � �N=�mhM�ixikHNfGl~n`r�HNUWn|��HNf ] bRn`f_;�dk^|U��V�sUWHNFXQYSvmVMV^ W ���AmVM�i�pGrVrVFIU�ikmVMh^ W ����=^`H4M ] MVMvbN���� �� ;���;�	�
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�� � � � � � � � � ; W ����=� � mVM�i � � O�FIM�i<i ] r�HNF¶ikmVf�QYS<ivFWHs� ] Ou_aHNM<FWM<pGrVrhFWU�ivmVMV^ W ���9rY=
ikH¹¸�MhFWHNfgb�O�FIM�i��vpGrVrVFIU�ikmhMV^
W � W daHNf ] M�OgQYS ] mVUIF�QTSkb ikFWH��sfgmVM�ikFXikHNHsikHNf��sf ] ikFWH4MkbgHNMVn`��HNf ] bgn`fRH4M��vZ [mVf�HNFWM<ª>FIU�iVOuFW^|M ] U �s��FWfTiikmVf�QYS ikFIH�ª>HNfgHjQTSVMkmhMV^?ikHNfC�sf ] ikFWH4MkbgHNM ivFWH���MkbgHNM�OuFWb [] bTO [] M�ikH4fRmVMV^eFWM?tuHjikHNJ z�mVMV_vbKr�HNyO�bgFWJLJ<bN�¶Z [mVf ikFWH�<.H ] UWFXO�FWH4fRmVMV^(ikH4f ] �h�VfRn�>vFWJ ] bRFWdaH4MC� ] fgbRFWH4UWUWH4M�pGrhUWHNFIbRmVMV^xM ] QYS 	 mhM�i ��>H4fTikHNMewN�>H4Fs� ] O�_aH4M�r�HNM [n|bRFW^|bN��E ] O�ª>FWU�ihO�FW^|M ] U���FIfTi?JLFWb ikFWHjOuHNM}� ] O�_aHNM?^|H¹� ] UIbRHNb4��ª>HNFHNFIMVHNfs� ] Ou_aH�dan`M�� ���KHNfR^|FWrVbsOuF�QTS � [mhfsikFWHAZ ] UWbRmhMV^å��n|UW^|HNM�ikHNfspsm�ORikfgm�QT_�»��� �� ;��N;�	�
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JLFIb($ � ] U�O G�naH*)�wNFIHNMkb,+�ivHNf6Z ] UIbRmVMh^aO�J ] O�_aH~� �sf ] ikFIHNMkbgHNMVn|�·H4f ] bgn`fgHNM�mVMvbRHNf�ORQTSVHNFXikHNM�O�F�QTSi ] ikmVfTQTS�ca�>H4U�QTSVH�� ] O�_aHNM�O�FIH>� [mVf�ikFWH´Z ] UWbgmVMV^���HjOubRUWH4^`HNM��~²kOv�VF�OgQYSVHs� ] O�_aHNM<OuFWM�i6FWM�pGrVrhFWU�ivymVMV^ W ���8^|HNwNHNFI^`b4�
ó�ó�ôNõ¤ö�÷aø.- ��o �|þ�q �gf �a÷�u0/ (gureó ��ôNõ¤ö�÷aø�*�+sa-,pq�i �



������� �
���K	����
�����������s���	�p��
 �	�r��"
�p���K"�� ���$	%��� � �

Faltungsmaske Das gefaltete Bildsignalx,y

x,y+1x-1,

x-1,y

x-1, x,y-1

x+1,y

x+1,

x+1,
y-1 y-1

y+1 y+1

Das Bildsignal s(x,y)

psrVrVFWUXikmVMV^ W � W »���n`_ ] UWH6Z ] UWbRmhMV^8J�FWbRbgHNU�O�HNFIMVHjO��Gf ] ikFIHNMvbRHNMVn|��HNf ] bRn`f�O
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 ª>HNFAivHNJ � ] �VU ] Q¹HNyuqG��HNf ] bgn`fC��FWf�i{ivFWHCwN��HNFWbgH0pGrVUWH4FWbRmhMV^�r�HNybRf ] QTSkbgHNbN�hEGFWH,��MvbRHNM�OuFWb [] bTO [] M�ivHNfRmVMh^`HNMx�>H4fTikHNMxM ] QYSC�sUWH4F�QTSkmVMh^ W � ' r�HNfgHjQTSVMVHNb4»
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Z [mVf´ikHNM(ikFXO�_vfRHNbgHNMxZ ] UIU
O�FIM�ixikFWH�� ] �hU ] Q¤HNy�� ] O�_aHNMhfRH ] UWF�OuFWHNfgmVMV^|HNML��FWHAFIMKpsrVrVFWUXikmVMV^ W ��� ] =��HjOubR^`H4UWHN^|bNc�OunCi ] �0O�FXQYS#� [mhf6ikFIH ��MvbRHNM�OuFWb [] bTO [] M�ivHNfRmVMh^CFWMxtuHjikHNJ z�mVMV_vb ] M ikHNf8l~bRHNUIUWH 	 
����n`UI^`HNMPikHjO�HNfR^|FWrVb ¿ 84»��� � ð ;���;�	�
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EGFIHjO�HNf�qs��HNf ] bRn|f�F�OubsikmVf�QYS(ikFIH9ª>H4fRHjQTSVMvmVMV^<ikHNf�w4�>HNFIbRHNMxpsrVUWHNFIbRmVMh^6wNmVfsª>HjOubRFWJ�J6mVMV^�ikHNf��MkbgHNM�OuFWb [] bTO [] M�ikH4fRmVMV^ O�HNSVf´f ] mPORQTSVHNJL�k¸PM�ikUWFXQYS ;±dv^`U��¶pGrVrhFWU�ivmVMV^ W � &N=�c�ivHjO�S ] UWrK¸�MPikHNb�HNfsFWMikHNfsz�f ] >vF�O�MkmVf�FIMHG�n|J8rhFWM ] bRFWn|MLJLFIb ] M�ikHNfgHNMCqs�·H4f ] bgn`fgHNM!Q�HNfg�>HNM�ivmVMV^V�EsFWH���n|UW^|HNM�ikHNMopsrVrVFWUXikmVMV^|HNM W ���

�
W � ' OubRHNUIUWHNM½ikFWHDº fg^`HNrhMVF�OgO�HCdaHNf�ORQTSVFWHjivHNMVHNf G�n`MvbRmhfRy�VmVMh_kb�ikHNbRH4_kbgn`fRH4MKi ] fN��EsFWH�i ] f ] mk� ��n`UW^|HNM�ikH�pGrhrVFWUXikmVMV^ W � & �6wNHNFI^`b�HNFWM(º�fR^|HNrVMVFXO�ikHNfLG�n`MVybRmhfR�VmVMh_kbgUWn`_ ] UWF�O ] bgFWn`MDikHjO�FWJ < ] SVJLH4MxikFWH�O�HNfspGfgr�HNFWbsHNMvb���FXQY_aH4UµbgHNM<JLn`fg�VSVn`UIn`^|F�ORQTSVHNMUQ�HNfgy� ] ShfRHNM�O�wNmVf�G�n|MkbgmVfR�VmhMV_kb�ikHNbgHN_kbgFWn|M�cai ] O
FWM G ] �VFWbgHNU � ] m�O � [mhSVfRUIF�QTS6r·H�ORQTSVfRFIHNr�HNM6��FWf�i��vº FIMVHó)` ôNõ¤ö�÷aø�&]a�' a
q�h �gf � ��h��
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b)  Sobel-operator

0 0

0

1

1

1

1

-4

0

1

11

1 -8

1 1

1

1

a) Laplace-operator

pGrhrVFWUXikmVMV^ W ���V»�²�Ok�hF�ORQTSVHA� ] O�_aHNMxHNFIMVFW^|HNfRG�n|MkbgmVfR�VmhMV_kb�ikHNbgHN_kbgn`fgHNM
mVJ8� ] OROuHNM�ikH<º�FWMv� [mVSVfRmhMV^LFWMCdaH4fTORQTSVFIHjikHNMVH G�n|MkbgmVfR�hmVMV_vbTikHNbgHN_vbRFWn|M�O�daH4f�� ] ShfRHNM(^`HNr�HNM0ª [] ORO�yJ ] M�mhM�ixª>HjOROuUWF�QTS ¿ F¤�

psrVrVFWUXikmVMV^ W ���v»�Q
H4fR^`UIHNF�QTS<dan`MHG�n`MvbRmVfg�VmVMV_vbTikH4bRHN_vbRn|fRHNM�»�qsfRFW^|FWM ] UWrVFIU�i

ó)t¤øúù �¹ù�ûRþ�q �
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pGrVrhFWU�ivmVMV^ W � �k»bG�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgFWn`M(ikH�O <.n|r·H4fRbTOun`��HNf ] bRn|f ;±FIMkdaH4fRbRFIHNfRb�=T»] =��Gn|SVH < ] m�ORQTSVHNJ��k¸�M�ikUIF�QTSV_aH¤FWbr$=slvQTSVUWH�QYSvbRHsEGH4bRHN_vbRFIn`M�Ou^`HNM ] mVFW^|_aHNFWb

pGrVrhFWU�ivmVMV^ W ���a»bG�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgFWn`M(ikH�OGlan`r�HNUIn`��HNf ] bRn|f ;±FIMkdaHNfgbRFIHNfRb�=T»] =GlaH4SVf�f ] m�ORQTS�Ö
Í HNJ��k¸�M�ikUIF�QTSr$=slvQTSVUWH�QYSvbRHsEGH4bRHN_vbRFIn`M�Ou^`HNM ] mVFW^|_aHNFWb
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pGrVrhFWU�ivmVMV^ W �'&k»bG�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgFWn`M(ikH�O�� ] �VU ] Q¹HNn|��HNf ] bRn`f�O ;±FIMkdaH4fRbRFIHNfRb�=T»] =GlaH4SVf�SVn`ShH�< ] m�OgQYSVH4JL�k¸�M�ivUWF�QTSV_|HNFWbr$=\EGHNbgHN_vbRFWn|M�O�^|HNM ] mVFW^|_aHNFWb�wN��F�OgQYSVH4M & y � z�F�>kHNUXO

pGrVrhFWU�ivmVMV^ W � ' »bG�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgFWn`M(ikH�OGqG��HNf ] bgn`fTO�M ] QYS � T0m &
'%' ��� ;±FIMkdaH4fRbRFIHNfRb�=T»] =GlaH4SVf�^`mVbgHjOX< ] m�ORQTSkdaH4fRS ] UWbRH4Mr$=s�sHNM ] mVHDG�n|MkbgmVfR�hmVMV_vbRUWn|_ ] UWFXO ] bRFWn|M
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pGrVrhFWU�ivmVMV^ W � & �v»�º�fR^|HNrVMVFXO�ikHjO>FIJ < ] SVJLHNM ikFWHjOuHNf�psfRr�HNFWb�H4Mkbu��F�QT_aHNUIbRH¤M�qs��HNf ] bRn|fTO
;±FWMvdaHNfgbRFWH4fRbr=�»] =�º�FWMx^|mVbRHjOX< ] m�OgQYSvdaHNfRS ] UWbgHNMr$=s�sHNM ] mVHDG�n|MkbgmVfR�hmVMV_vbRUWn|_ ] UWFXO ] bRFWn|M
;±JLHNFXO�bgHNM�O�Mkmhf�HNFWM(z�F->vHNU�rhfRHNFIbRH_G�n`MvbRmhfRHNM$=

JKÐ�Í�ÏjÖáÙ��
ÖáÍ
Ú�Ï � ËvÙ*Ú�ËaÏNÏjÖ
ÍáÛ
EGFIH0² HjQTSVMVFI_aHNM�c ikFWHCFIM}ikHNM}dan|fRFI^`HNM½pGr�ORQTSVMVFIbRbgHNM�wNmhfUG�n`MvbRmVfg�VmVMV_vbTikH4bRHN_vbRFIn`M�r�HjOgQYShfRFWH4yr�HNMC��mVf�ikHNM�c�Oun`UIUWbRH4MKFWJ �uikH ] Uµ� ] UWU G�n`MvbRmVfg�VmVMV_vbRH�UWFIH¹��HNfRM¬c�ikFWH�wN��F�OgQYSVH4MCikHNMDª>FWUXikn`rVtuHN_vbRH4MUWFIHN^`H4M�� ��MKivHNf�z�f ] >vF�O ] r�HNfs�>HNf�ikHNMHG�n`MvbRmVfgrVFWUXikHNf�HNfgwNHNmV^|bNc�ikFIH«dan|M�< ] m�ORQTSVHNM�c¶ZVHNSVUXikHNbRH4_kybRFIn`MVH4MP;�� [m�QT_aHNM$=¬mVM�i ] M�ikHNfgHNM8mhMVHNfR� [mhM�ORQTSkbgHNMS\GHNr�HNMVH¹�¶HN_vbRH4M6r·H4^`UWH4FWbRH4b�O�FIM�i��vZ [mVf��>HNFIbRHNfgH
Q�HNf ] fRr�HNFIbRmVMV^~OROgQYSVfgFWbgbRHLFIJ z�fRn`w4H��0ikHNfLqsrVtuHN_vbRHNfg_aHNMVMvmVMV^xJ [m�OgO�HNMeikFIHLHNfgJLFWbgbRHNUIbRHNMCfgn`SVHNME ] bRHNMC;ÆikFWH G�n|MkbgmVfR�hmVMV_vbRH�=\ikmVf�QYS(HNFWMVH�^`HNH4FW^`MhHNbRH6labgfRmV_vbRmVf�i ] fg^`HjOubRHNUIUWbs�>HNf�ikHNM���Z [mhfAikFWH4yO�H4M<:��>HjQT_8��HNfTivHNMCikFIHDG�n|MkbgmVfR�hmVMV_vbRH9FIMKHNFIMVHNf�^|HNn`f�ikMVHNbgHNMCZVn`UI^`H�JLFWbgHNFWM ] M�ikHNf�daHNfR_aH4bRbRH4bNc�>n|r�HNF�ikHNf´pGMk� ] MV^aOu�VmVMV_vb�mVMPiCikHNf´º MPik�VmVMV_vbsF�ikHNMvbRFXORQTS(O�FWMPi���psm�O�^|HNSVHNM�ixdan`M(HNFWMVH4J ikHNfHNfgJLFWbgbRHNUIbRHNMSG�n`MvbRmVfg�VmVMV_vbRH6��FIfTiKOumV_vwNHjOROuFWdLM ] QTSKHNFIMVHNJ ZVn`fgbTOuHNbRwNmhMV^aOu�VmVMV_vb�^`H�O�m�QTSkb4��Z [mVfikHNM l~m�QYSvdan`fg^ ] MV^?�>HNf�ikHNM�w4�>HNFLQ�HNf�� ] SVfRHNMemVMvbRHNf�ORQTSVFWHjivHNM���� ë §*ç�,W¥���¥¤¦Xí4ç 0h¦T¥¤¨�O�mPQYSVH4M�FWMHNFIMVHNf9r�HN^|fRHNMhwNbRHNM \ ] QYSvr ] fTORQTS ] ��b9mVJ ivHNM ] _vbRmVHNUIUWHNM z mhMV_kb6M ] QTS�ivHNJ \ ] QTSk��n`UI^`HN�VmhMV_kb4�laFIH0O�FWMPi{ikH�O�S ] UWr}�>H4MVFW^?fRH�QYSVH4MVFWMvbRHNMPO�FWd¶cáS ] r�HNM ] r�HNfxFWM}_an|JL�VUWH�>kHNMeª>FIU�ikdan|fRU ] ^`HNM½z�fRn`yrVUIHNJLH6r�HNF�ivHNf6ª>HjOubRFIJLJ6mVMV^xivHjO«^|HNHNFW^|MVHNbgHNMC\ ] QYSk��n|UW^|HN�VmVMV_vbRH�O¹�L5R, ë ­ ç�,W¥ ��¥¤¦Xí4ç 0h¦T¥¤¨kc
��FWHikFIH6�Gn|mV^`SVyÆ²�f ] MPO ��n`fgJ ] bgFWn|M�c�ikFIH«ShHNmVfRFXO�bgF�ORQTSVH6lam�QTSVH�O�nj��FIH6ikFIH6i�OvM ] J�F�ORQTSVHAz�fgn`^`f ] JLJ�FWHNyfRmhMV^Vc�r�HNwNFIHNSVHNMx� [mVfAikFIH6ª>HjOubRFWJ�J6mVMV^<ikHjO \ ] QTSk��n`UI^`HN�hmVMV_vbRHjO ��Mk��n`fgJ ] bgFWn`MhHNMKmVMPi!Q
n|fR��FXO�yO�H4M ] mPOå^|fj[n �|HNfRH4M}�GJL^|HNrVmVMh^`HNMeikHjO ] _kbgmVHNUIUWHNM?z�mVMh_kbgHjOåmhM�i ] UWUW^|HNJLHNFIMVH ��Mk��n`fgJ ] bgFWn|MVHNM[mVr�HNf�i ] O<^`HjO ] J<bRHxª>FIU�i#JLFIb9HNFIM���EGFIHjO�H(º�FW^|HNM�ORQTS ] ��b6J ] QTSkb ikFWHx^|UWn`r ] UWH4M Q�HNf�� ] SVfRH4M�^|HNy^`H4M�[mVr�HNfAlabj[n|fRmVMV^|HNMKFIJ³ª>FIU�i8fgn`rVmPO�bN� ��SVf�H4Mkb�ORQTSVHNF�ivHNM�ikHNf \ ] QYSvbRH4FWUVFXO�b ] r�HNf´ikHNf�HNfRShHNrVUWFXQYShH<�HjQYShHNM ] mv��� ] MPi��
EGHjO�S ] UWr0F�Oub�ikHNf�º�FWM�O ] bRw O�n`UXQYShHNfEQ�HNf�� ] SVfRH4M#r�HjOun`M�ikH4fTO��Y[mhf9º�QTSkbgwNHNFIb ] Mhy�>H4M�ikmVMV^|HNMx_kfgFWbgF�ORQTS�� ��M � ª ] ª>H�& ' �·¸�MPikHNb>H4FWMVH�fgHjQTSkb�^`mhbRH�º�FWMk�Y[mVShfRmVMV^6FIM(ikFWHApsfRr�HNFWb�O���HNF�OuH^`UIn`r ] UWHNf<lam�QTS ] UI^`n|fRFWbgSVJLHNM�O�b ] bgbN��psmk�´ikFWH�ª>HjOgQYSVfgHNFWrhmVMV^(O�n|U�QTSVHNf�pGUW^|n`fgFWbRShJLHNMC��FWf�i#SVFIHNf] mPOGz�U ] bRwN^|f [mVMPikHNMKdaH4fRwNFXQYSvbRHNb4�
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��J < ] SVJLHNM ikFWHjOuHNf�psfRr�HNFWb���mVfTivH9HNFIMXQ�HNf�� ] SVfRHNM ¿ �>H4Mkbu��F�QT_aHNUIbNc|i ] O�^`UIn`r ] UWHAmVM�ixUWn`_ ] UWH��Mk��n`fgJ ] bgFWn|MVHNM6MvmVbRwNb4c*mhJ HNFIMVH�n`�VbgFWJ ] UWH G�n|MkbgmVfRH�>kbgf ] _vbRFIn`M6wNm6H4fRfRH4F�QTSVHNM��jEGFIHjOá��FIfTi<ikmVfTQTSHNFIMVH�^`HNHNFI^`MVH4bRH <.H�ikmV_vbRFWn|M�ikHNf �KHNMV^`H�ikH4f]G�n`MvbRmhfR�VmVMh_kbg_ ] M�ikFXi ] bgHNM�cjr·H�O�n`MPikHNfTO ] r�HNf ikmVfTQTSikFIH9º�fgwNHNmV^|mVMV^<dan`MxMkmhf�HNFWMVH4J³z�F->vHNU¶rVfRHNFIbRHNM ��FWMVFIHNMxdan`MHG�n`MvbRmVfg�VmVMV_vbRHNMxHNfgfRHNFXQYSvbN�
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�Kn`fg�VSVn|UWn`^|FWH�FXO�bLmhfTO��hf [mVMV^|UWFXQYSoHNFWMo²�HNFIUW^`H4rVFWHNb�ikHNf(ª>FIn`UWn|^`FIHac�ikHNf(�GH4n`^`f ] �VShFWH?Oun*��FIH0ikHNf��FWMh^`mVFXO�bRFI_�c�r�HNFsikHNJ ZVn`fgJLHNM�mhM�i{labRfgmV_vbRmVfgHNM?mVMkbgHNfTOum�QTSkb6��HNfTikH4M���EGFWHxJ ] bRSVH4J ] bgF�ORQTSVH�Kn`fg�VSVn|UWn`^|FWH�FWM(ikHNfsª>FIU�i ] M ] U�OVOuH�S ] b�FISVfRH_T0mVfRw4HNUWMLFIM(ikHNM(�`�jHNf�� ] SVfRH4M�c ] UXOG�GH4n`fR^|HjOs� ] ybRShHNfRn|MKivFWH�^|HNn`JLH4bRfRFXORQTSVHNMxlabRfgmV_vbRmVfgHNMLFWJ ª>FWUXiå� [mVf\ikFWH�ª>FWUXi ] M ] U-OhO�Hsr�HNbRf ] QTSkbgHNb>S ] bN���KFIbRbgyUWH4fR�>H4FWUWH�FXO�b�ikFIHGJ ] bRSVH4J ] bgF�ORQTSVH\�Kn`fR�hSVn`UIn`^`FIH�HNFIM8_vU ] ORO�FXORQTSVHNf�ª>HNfgHNF�QTS6ikH4f�ikFI^`FWb ] UIHNMLª>FIU�i$; �O�FI^`M ] U�=ÆdaHNf ] fRr�HNFWbgmVMV^s^`HN��n`f�ikHNM��jEGFIH��GfgmVM�ikFXikHNH�JLn|fR�VSVn|UWn|^`F�OgQYShHNf$Q�HNfu� ] SVfgHNM�r�HjO�bgHNSvb
i ] fgFWM�cikHNM0ª>FIU�ikFIMVS ] UWb�JLFIbRbRH4U�O
H4FWMVHNfs^`H4n`JLHNbgfRFXORQTSVHNMLJ ] bRfgF->a� [n`fRJ�FW^`H4MKlabRfgmV_vbRmVf4c�ikFIH [mVr�HNf´i ] O�^|HNyO ] J8bgH�ª>FWU�i<^`HjOgQYSVn|r�HNMK��FIfTi�c¶O�n<wNmxJ ] MhFW�VmVUIFWHNfgHNM�cvi ] �Lr�HjO�bgFWJLJ<bRH�HNfg� [mVM�OgQYSvbRH��KHNfg_kJ ] UWHdan`M(ª>FIU�iVOubRfRmh_kbgmVfRHNM�H
>kbgf ] SVFWHNfgb>��HNfTikH4M��VEGFIHjO�HAJ ] bRfgF->a� [n`fRJ�Fµ^|H�labRfgmV_vbRmVf���FIfTiKÄ�£Æ¦¹¡`§j£Æ¡k¦T¥�,W¥T°Â8¥¤¨k£�^|HNM ] MVMkb4���Kn`fg�VSVn|UWn`^|F�OgQYSVHDQ�HNf�� ] SVfRHNM(_ [n|MVMVHNMCw4mVfA� [naOumVMV^xdaHNf�ORQTSVFWHjivHNMVHNfspGmv��^ ] r�HNMFWM0ivHNf�ª>FIU�ikdaH4f ] fgr�HNFWbgmVMV^6HNFIMV^`HjOuHNbRw4bG��HNfTikH4M���pGU�Osª>HNFXO��VFIHNUWH�O�H4FWHNMDikFWH G�n|MkbgmVfR�hmVMV_vbTikHNbgHN_vybRFIn`M�;±rVwN�A�bG ] MkbgHNM�ikHNbgHN_vbRFWn|M$=TcvikFIH�ª>FWU�ihO�HN^|JLHNMvbRFWH¤fRmhMV^AmVM�iKivFWH�ZáFWUIbRHNfgmVMV^�wNmVfsº]>kbgf ] _kbgFWn`Mdan`MClaFI^`M ] U�QTS ] f ] _vbRHNfgF�OubRFW_6^|HNM ] MVMkb4��º�FWMVHAivHNf>��FXQYSvbRFI^aO�bgHNM�º FI^`HNMPORQTS ] ��bgHNMLJLn|fR�VSVn|UWn|^`F�OgQYShHNfqs��HNf ] bRn`fgHNMKFXO�bsikFIH6�GH4MVHNfRFIHNfRmhMV^9dan|MK�KH4fR_vJ ] UIHNM0[mhr·H4fsikFWHAFWJ ª>FWUXi8HNMvbRS ] UWbgHNbRHNM(labRfgmV_kbgmVyfRH4M#rVw4�A�áqsrVtuHN_kbgHa�¶EGFWHjOuHLº�FI^`HNM�OgQYS ] ��b���FIfTiCr·H�O�n`MPikHNfTOAFWJ��GH4rVFWHNb�ikHNfA�Km�OubRHNfgHNfR_aH4MVMkmhMV^wNmVfs��[n~O�mVMh^Ldan`M(_an`JL�VUIH
>vHNM<z�fRn`rhUWHNJLH4ML^`HNMvmVbgwNbN���J ��n|UW^|HNM�ikHNM(�>HNf�ikHNM(JLn`fg�VSVn`UIn`^|F�ORQTSVH6�sfRmVMPikn`��HNf ] bRn|fRHNMK�Y[mhf :���HNFW��HN^|HNUWrVFIU�ikH4f>HNfgUu[] mhbRyHNfgbN�	��M?ivFWHjOuHNJ�Z ] UWU�r�HjOubRFWJ�JLHNMCivFWHxOgQYSv� ] fRw��4�>HNF ��;Æ��� & =�y [�Gr�HNfg^ [] Mh^`HCivFWH�ZPn|fRJ ;±mVMPi�ivFWH�sfRHNMhwNH�=¶ikHNf¬ª>FWUXikn`rVtuHN_vbRH~�¹EsFWH�º�fR��HNFWbgHNfRmhMV^ ] mk���sf ] mk��HNfRbgrVFWUXikHNf���FWf�i�ShFWHNf¶MVF�QTSkb¶r�HNS ] MPikHNUWb4cHjOsO�HNF ] mk�
ikFWHAHNMvbTOu�VfRHjQTSVHNMPikH���FIbRHNf ] bgmVf�daHNfR��FIHjO�H4M�� ¿ =
$�!&$�!&% ')(
*,+.- ��021�(
8�� 0
EGFIHxÂ6ç`£)0�¥¤Â6ç`£�Áµ¢�3�0�¥«  ë ¦ .�0 ë , ë ©aÁ±¥�r ] mVb ] mk�\ikFIHå�sfgmVM�ikr�HN^|fRFµ�¶H ikHNf´ORQTS ] fu��HNMC�KHNMh^`HNMVUIHNSVfgH] mv�g�· �¥Y¨`©k¥¤¨6FWM�ikHNf>J ] bRShHNJ ] bgF�OgQRSVHNM6�Kn|fR�VShn`UWn|^`FIH�fRHN�hf [] OuHNMvbRFWH4fRHNM<ZVn`fgJLHNM<dan`MxqsrVtuHN_kbgHNMHNFIMVHjO�ª>FIU�ikHjO¤���`H�ikHjO * ,W¥¤Â8¥¤¨k£�HNFWMVH4f��KHNMh^`H<F�O�b´HNFWM0²�mV��HNU�c¬ikHjOROuHNM�G�nan|fTikFIM ] bgHNM?ikFIHU;�	�

��=
G�nan`f�ikFWM ] bRHNM6H4FWMVHjO¶z�F->vHNU�O�FWJ×ª>FIU�i�OuFWM�i��jº�O�OuHNFWHNM���mVM�i���w4�>HNF~�KHNMV^`H4M«FIM�� ð c¹��n`r�HNF
��ivFWH�KHNMV^|HAikHNf�^ ] MVwNH4M!: ] SVUIHNM�c � � ;�� ¿ 
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pGrVrhFWU�ivmVMV^ W � &�& »�²�f ] M�O�U ] bRFIn`M(HNFWMVH4f>JLn|fR�VSVn|UWn|^`F�OgQYShHNMx�KHNMV^|Ha»²�f ] M�O�U ] bRFIn`M�» ����FIfTiLHNMvbRU ] MV^<ikH�O Q�HN_vbRn|fTO �	 [mVr�HNfRbgf ] ^`HNM
pGrVrhFWU�ivmVMV^ W � &�& daHNfTivHNmVbRUIF�QTSkb EGH¹¸�MVFIbRFIn`M W � & �k�EsFWHK�sfRmhM�ikFWMPO�bRfgmVJLHNMvbRH ] UIUWHNfDQ�HNf�� ] SVfRHNM¬c�ikFIH ] mk�´J ] bRSVHNJ ] bRFXORQTSVHNf´�Kn`fg�VSVn`UIn`^|FWH ] mk��yr ] mVHNM�c�rVFWUXikHNMxivFWH6qs�·H4f ] bgFWn|MVHNMCï�Á-,�ç`£Æç`£�Á ë ¨6mVM�i!*\¦ ë ¢4Á ë ¨6O�nj��FIH9i ] O�Ä�£�¦¤¡`§j£�¡v¦Y¥ ,W¥¤Â8¥¤¨k£��
ÊxËÀÌ Í
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Ù*Ë B�Ë�??ËaÍ·Ï´Áµ¢¤£�¥¤Á�¨�¥�Â ë ¦ .�0 ë , ë ©aÁµ¢�340�¥� �¥¤¨`©k¥�� M¬æaÁ±¥G¥¤Á�¨�¥�©k¥g¢�340 , ë ¢¤°¢j¥¤¨�¥�©k¥ ë Â8¥�£�¦¤Áµ¢�340�¥CI ë ¦¹Â ¦Y¥ .¶¦�îç*¢j¥¤¨k£ÆÁ±¥¤¦T£�Ç ò
ª>HNFXO��VFIHNUWH6bpOv�VF�OgQYSVH4fål~bRfRmh_kbgmVfRHNUIHNJLHNMvbRHAwNH4FW^`b pGrVrVFIU�ikmhMV^ W � &�� �
labgfRmV_vbRmhfRHNUIHNJLHNMvbRH��>HNf�ikHNMikmVf�QYS�ikFIH T ] SVU�ikH4f I ë ¦¤Â mVMPi#ikH4f!5s¦�îë76 ¥´ikHjO9labgfRmV_vbRmhfRHNUIHNJLHNMvbRHjO ] Mk��HNM�ikmhMV^aOur·H4wNn`^|HNM] mPO�^`H�O�m�QTSkb4��E ] OsJLHNF�OubRdaHNfg�>H¤M�ikHNbgH�labRfgmV_vbRmVfgHNUWHNJ�HNMkb F�O�bsi ] O�ï�Áµ¢T§j°árhwN�A�
F�¦Y¥YÁµ¢j¥�,W¥¤Â8¥¤¨v£±�º�FIMVH9ï�Á-,�ç`£Æç`£ÆÁ ë ¨`O�yuqs�·H4f ] bgFWn|M ] Mh^`HN��HNM�ikHNb ] mk� HNFWMxª>FIU�i!;�wa�Èª��vi ] O�ª>FWUXi �0FWM(pGrVrVFIU�ikmhMV^
W � &
W =TcVr�HN��FWfg_kb�H4FWMVH´pGm�OgikHNSVMvmVMV^<ikH4fG�sfRHNMhwNHAikHNf�FIJ³ª>FIU�i6HNMvbRS ] UWbRH4MVHNMKqsrVtuHN_vbRHacaHNMvbTOu�VfRH4yQTSVHNM�i6ikH4f>ZVn|fRJ�ivHjO ] m�Ou^`HN� [] SVUWbgHNM�l~bRfRmh_kbgmVfRHNUIHNJLHNMvbRH4O¹cji¶� S��kqsrVtuHN_vbRf [] M�ivHNfá��HNfTivHNM6SVFWMhwNmVy^`H¤� [mV^`b4��EGFIHjO�H4fRQ
n|fR^ ] MV^LFXO�bsFWM(pGrVrhFWU�ivmVMV^ W � & �LdaH4fTikHNmhbRUWFXQYSvbNc~i ] r�HNF
F�Oub�HNFWM(EGFXO�_aHNUIHNJLHNMvb ¿ �] UXO�l~bRfRmh_kbgmVfRHNUIHNJLHNMvb�daHNfg�>HNMPikHNb>��n`f�ikHNM��ó ) ôNõ¤ö�÷aø�&]a�' a
q�h �gf �a÷�u*ÿ#qó #uôNõ¤ö�÷�������nÈö ý j�ljõRij÷Èÿ#h ���
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pGrVrVFIU�ikmVMh^ W � &�� »�� [] mk¸�^<daHNfR��HNM�ikH4bRH´ZPn|fRJLH4MLdan`MClabgfRmV_vbRmVfgHNUWH4JLHNMvbRHNM

pGrhrVFWUXikmVMV^ W � &�W »¶�Kn`fg�VSVn`UIn`^|F�ORQTSVH6qs��HNf ] bRFWn|MVHNM�»�E ] O�qGfgFW^|FWM ] UWrVFIU�i �
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E ] JLFWb�FXO�b�ikFIH<EGFWU ] b ] bRFIn`M0HNFWMVH��h¦Rça¨a¢�,�ç`£�Á ë ¨ ¿ ��dan`M �}ivmVfTQTS�tuH�ikHjOAº�UWHNJLH4MkbsikH4f9�KH4MV^`H �mVM�i<HNFWMVH ��¥¤¦Y¥¤Á�¨hÁÈ©a¡k¨|©9ikHNf�fgHjO�mVUIbRFIHNfRHNMPikHNM6²�f ] M�O�U ] bgFWn`MPO�JLHNMh^`HNM ð � �
�S;	� 
 � =�FXO�b�HNFWMhH��KHNMh^`Hdan`MDz�mVMV_vbRHNM�ca� [mVf��>H4U�QTSVH���mhM�i � ??Î�Í �
ËkØ¤ÏjËkÍ
Ø�HNFWMVH4ML^`HNJ�HNFWM�O ] JLH4MLz�mVMV_vb�S ] r·H4M���EsFWH�KHNMV^|H � fgHN�Vf [] O�HNMvbRFIHNfRb\i ] O ] mPO�^`H4� [] SVUIbRH8ÄP£�¦¤¡~§�£�¡v¦Y¥�,I¥¤Â8¥¤¨k£��ó&$�ôNõ¤ö�÷�&�öÈûpn c��
j�ljõRij÷Èÿ �
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pGrVrVFIU�ikmhMV^ W � & �V»¶pGm�Ou��FWfg_kmVMh^6HNFWMVH4f�EGFIU ] b ] bgFWn`M¬» �?ikFIU ] bgFWHNfgb�ikmhfTQTS �

EsFWH<*\¦ ë ¢4Á ë ¨#HNFIMVHjOU;7:���HNFW��HN^|HNUWyp=uª>FIU�ikHjO6r�HN��FWfg_kb�HNFWMVH�lÀQYSVfgmVJL�k��mhMV^�ivHNfK�sfRHNMhwNH0ikHNfFWJ ª>FWUXiKHNMvbRS ] UWbRH4MVHNM?qGrVtuH4_kbgHac�i��ñS��
qsrVtuHN_vbRf [] M�ikH4f«��HNfTivHNM ] rV^`H4bRf ] ^`HNM¬��pGrVrVFIU�ikmVMh^ W � & �daHNf�ikHNmVbgUWF�QTSvb>ivFWHjOuHNMXQ�n`fg^ ] Mh^V�
ÊxËÀÌ Í
Î¯ÏjÎ�Ð�Í�Ñ�Ò�ÓkÑeÔ���ÙjÐ�ØNÎ�Ð�Í ã

Ä�¥YÁ±¥¤¨ �?¡v¨Væ'� ä Ã ¥YÁP �¥Y¨`©k¥¤¨LÁ�¨�� ð Çaï�Á±¥���ÙjÐ�ØNÎ±Ð�Í êNë ¨ ��æa¡k¦#340 ��Áµ¢¤£
æk¥Wé�¨VÁ±¥Y¦Y£ç�, ¢SJ
� ;	� 
 � = � ��� � �������
	�;�� �

%�= ; W � &�W =ò

pGrVrVFIU�ikmhMV^ W � & �k»�psm�O���FIfR_vmVMV^<HNFWMVH4f�º�fRn~O�FWn|M�» ��HNfgnvikFWHNfgbsikmVf�QYS �

E9�ñS��W»apsm�O�ikHNf�º�fRn~O�FIn`MLfgHjO�mVUIbRFIHNfRb
HNFWMhH �V¦gça¨À¢�,�ç`£ÆÁ ë ¨�dan|M �DikmVf�QYSAtuHjikHjO º UIHNJLHNMvb
ikHNf��KHNMh^`H
� mVM�i�HNFWMhHKï�¡v¦K340a¢�340h¨hÁW£±£�¢ ­ Á-,�æa¡v¨`©0ikHNf9fgHjO�mhUWbRFIHNfRH4M�ikHNM?²�f ] M�O�U ] bgFWn`MPO�JLHNMh^`HNM�� � ;	� 
 � =9FXO�bHNFIMVH��KHNMV^`H´dan`MCz�mVMh_kbgHNM�cÀ� [mhfG��HNU�QTSVH ��Û @hÍáÝ8FIM ��HNMvbRS ] UWbgHNMLF�OubN�
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pGrVrhFWU�ivmVMV^ W � & �v»�EGFIU ] b ] bgFWn|M�mhM�iKº�fRn~O�FIn`MKH4FWMVHjO��sHNrVFWH4bTO>JLFIb
H4FWMVHNJ EGFXO�_aHNUIHNJLHNMvb] =�E ] O��sHNrhFWHNb � cVr$=�E ] OGEsF�O�_aH4UWHNJLH4Mkb��<cQ =�EsFWU ] b ] bRFWn|M � � �8c�i =�º�fRn~O�FIn`M � � �

psrVrVFWUXikmVMV^ W � & � ð ¿ daH4fTikHNmhbRUWFXQYSvb�MVnvQTSKHNFIMVJ ] U¬ikFWH�pGm�ORivHNSVMvmVMV^<rVwN�A��ikFIHålÀQYSVfgmVJL�k��mhMV^HNFIMVHjO>�sHNrVFWH4bTOáJLFIbRbgHNU�O�HNFWMhHNf�EGFIU ] b ] bgFWn`M<rVwN�A�~º fgnaOuFWn`M¬�VE ] r·H4F·S ] b�i ] O�labRfgmV_vbRmVfgHNUWHNJ�HNMkb
ivFWHZVn`fgJ³HNFWMhHjORG�fRHNFXO�HjOL;�EGFXO�_aHNUIHNJLHNMvbr=��
$�!&$�!&$ � 8 +,8�1�0 � ;�(����C; /�;�1 8����	�.0 '5( *,+.- #�/�1�;�(
8:9
� � 0�+
�KFWbgbRHNUXO.r�HjOubRFIJLJ8bgHNfRG�n|J8rVFIM ] bgFWn|MVHNMxdan`M0EGFIU ] b ] bgFWn|MVHNMCmVM�iCº�fgnaO�FIn`MVH4M#U ] OROuHNM0O�FXQYSC��FXQYShybRFI^`H?qsrVtuHN_kbgJLHNfg_kJ ] UIH�H�>kbgf ] ShFWHNfgHNM�c�i ] OuF�QTS ºá�¶HN_vbRH0HNFWMVH4fxº�fRnaOuFWn|M JLFWbgbRHNUXOåH4FWMVHNf EGFWU ] yb ] bRFIn`M�_an|JL��HNM�OuFWHNfgHNM�c ] r·H4f8MVFXQYSvbA_an`fgfRFW^|FWHNfgHNM�U ] OROuHNM�� � M?daHNf�ORQTSVFWH�ikHNMVHNM�ZVf ] ^`HjOubRHNUIUWmVMV^|HNMikHNf�ª>FWUXi ] M ] U-OhO�H�F�O�b�ikFIHKº]>vbRf ] _vbRFWn|M?dan`M{qsrVtuHN_vbRH4M�JLFWb�r�HjO�n|M�ikHNfgHNM}ZVn`fgJLHNFI^`HNM�OgQYS ] ��bRH4M] mPO6ikHNJ �GH�O ] J<bRrhFWU�ivFWMVS ] UWb�H4FWM0wNHNMvbRf ] UWHjOAz�fRn|rVUWH4JCc�i��ñS��ár�HjOubRFWJ�J6bRH8qsrVtuHN_vbRbgHNFWUIH<O�n|UWUWbgHNM^`H4Uu[naOgQYSvb���HNfTikH4MKmVM�i ] MPikHNfRH<Oun`UIUWbRH4MKr�HNFWr�HNS ] UWbgHNMC�>H4fTikHNM¬��EGFIHjO�H�O�z�fRn`rhUWHNJ Uu[] �|bAO�FXQYSDi ] yikmVf�QYS0Uu[n~O�HNM¬c�i ] �xHNFIMVH6^`H4HNFW^|MVHNbRHLqs��HNf ] bRFIn`MVH4Mk��n`UI^`H6mVM�iCHNFIMC^`HNHNFI^`MVH4bRHjO«l~bRfRmh_kbgmVfRHNUIHNJLHNMvb] mPO�^`H4��[] SVUIb6�>HNf�ikHNM��
EGFIHXG�mVM�Oub6ikH�O9º�FWM�O ] bgwNHjO�JLn`fg�VSVn|UWn`^|F�OgQYSVH4fåqs��HNf ] bRn|fRHNM�r·H�O�bRH4SkbAFWMikHNfspsm�O�� ] SVU
Oun`U�QTSVHNf�^`HNH4FW^`MhHNbRHNf G�n`J<rVFWM ] bRFIn`MVHNM¬�kEsFWHjOuH«��FXQYSvbRFI^`H´º�FW^`H4M�ORQTS ] ��b���FIfTixikHNmhbRyUWFXQYShHNf�ivmVfTQTSLivFWHsª>HNbgf ] QTSvbRmVMV^´dan`M6wN��HNFV�>H4FWbRH4fRHNM<�GfgmVM�ikn|��HNf ] bRFWn|MVHNMxivHNf�J ] bRSVHNJ ] bRFXORQTSVHNM�Kn`fg�VSVn|UWn`^|FWHa»�i ] O � .�¥¤¨VÁ�¨`©9mVMPiKi ] O��], ë ¢4Á�¨|©`�
ÊxËÀÌ Í
Î¯ÏjÎ�Ð�Í�Ñ�Ò�Ó�IeÔYß���ËvÍáÎ�Í
Û¬ã

Ä�¥YÁ±¥¤¨ � ¡v¨Væ�� ä Ã ¥¤Áá �¥¤¨|©k¥¤¨0Á�¨ � ð Ç�ï«ç*¢�ß���ËkÍ
Î�ÍáÛ êNë ¨ � æa¡v¦K3�0 ��Áµ¢¤£�æk¥Wé °¨VÁ±¥Y¦Y£\ç�, ¢SJ
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pGrVrVFIU�ikmhMV^ W � & �~» qs��HNMVFIMV^6dan`M �?ikmhfTQTS �

ÊxËÀÌ Í
Î¯ÏjÎ�Ð�Í�Ñ�Ò�Ó > Ô��DB�Ð�ØNÎ±Í
Û�ã
Ä�¥YÁ±¥¤¨ � ¡k¨Væ � ä Ã ¥¤ÁP �¥¤¨`©k¥Y¨LÁ�¨ � ð Çaï�ç*¢��DB±Ð�ØNÎ�Í
Û êNë ¨��eæa¡v¦K340 � Áµ¢¤£¬æk¥Wé�¨VÁ±¥Y¦Y£ç�, ¢SJ

� ;	� 
 � = � ;���� � = � � ; W � & �N=ò
EGFIH G�U ] JLJLHNfuM<r·H�O�bRFIJLJLHNM�ikFIH!<�HNFISVHNMk��n|UW^`H�ikH4f�qG��HNf ] bgn`fRH4M�c�ivFWH�i ] O´º MPikHNfR^|HNrVMVFXOGOub ] fR_r�HNHNFIM�Z�m �|b ;Æº fgnaOuFWn`M(mVM�ixEGFIU ] b ] bgFWn`MDO�FIM�iLFWJ ] UWUI^`HNJ�HNFWMVH4M8MVFXQYSvb>mhJL_aHNSVfgr ] f�=T�E ] O qs��HNMVFIMV^xikFIHNMvb�FWJ �>HjOuHNMvbRUWFXQYShHNMxikHNf Q
H4fRHNFIMk� ] QTSkmhMV^<ikHjOsª>FWUXiVO�FI^`M ] U�OsikmVfTQTSCi ] OA�GHNfgy] mPORO�FIHNr�HNM�dan|M ��HNFIM�O�bgfRmV_vbRmhfRFWH4fRbRH4MCª>FWUXi ] MvbRH4FWUWH4M�;�FWM�Our�HjO�n|M�ikHNfgH < [] M�ivHNfr=´mVM�iCdan`M0_kUIHNFWMVH4Mª>FWUXikbRH4FWUWH4M�cT�>n`r�HNFhikFIHjO�HNf
laFWH4r·H¤��H4_kb
ikmhfTQTS6ikFIHkT ] ShUvikHNf ZPn|fRJ mhM�i«FIM�O�r�HjOun`M�ikH4fRH�ivHNf��sf [n �|HikHjO9labgfRmV_vbRmhfRHNUIHNJLHNMvbRHjO�Oub ] fR_0r·H4HNFWM�ZPm �`r ] fAF�O�b4��\ ] QYS0HNFWMhHNJ���UWnaOuFWMV^(rVUWH4FWr�HNM0ikFIH6^`fRn|r�HNMpGMvbRHNFIUWHsikH�O.qsfRFI^`FWM ] UWrhFWU�ivHjOámVMvdaHNf [] M�ikHNfgb�HNfRS ] UWbgHNM�ca_kUIHNFWMhHX<.FXORO�H~ck� [mPQY_aHNM<mVM�i6��HNFWMVH´EGHNbgHNFWUXO�>H4fTikHNM0i ] ^`H4^`HNM ] mk��^|H¹� [mVUIUWb�mVMPi JLFIb�ivHNMC^`f [n �`H4fRHNM�² H4FWUWH4M ä ¡`¢4çaÂ6Â8¥¤¨`©k¥R¢�3�0 , ë ¢T¢j¥¤¨k��E ] SVHNf��FWf�i�ikFIHjO�HNf´JLn`fg�VSVn`UIn`^|F�ORQTSVHLqs��HNf ] bRn|f �], ë ¢4Á�¨`©<^`HNM ] MVMvbN� ��M�ikH4M�pGrhrVFWUXikmVMV^|HNM W � & �LmVM�i
W � & &<O�FIM�iKikFIHApGm�Ou��FWfg_kmVMh^`HNMxdan`MCqs��HNMVFIMV^8mhM�i���UWnaOuFWMV^<^`H4wNHNFW^|bN�EsmVfTQTSLHNFIMVHGr�HjOubRFIJLJ8bgHacN� ] UWUIr�HNwNn`^|HNMVH_G�n|J8rVFIM ] bgFWn|M8dan|M qs��HNMVFIMV^9mhM�i���UWnaOuFWMV^U;�n`��HNMVyQ¹UInaO�H6rhwN�A��Q¹UInaO�H4y±n|�·H4M$=s_ ] MVM0HNfRfgHNF�QTSkb���HNfTivHNM�c¶i ] �(i ] O«ª>FIU�iVOuFW^|M ] U O�nx^`H¤¸�UWbgHNfRb���FIfTi�c¶i ] �ª>FWUXikbRH4FWUWH´SVHNf ] m�O�^|HjO�FIHNrVb���HNfTivHNMKmVMPi ] M�ikH4fRH6wNm�O ] JLJ�HNMV^`H�ORQTSVU�naOROuHNMx�>HNf�ikHNM���EsFWHjOuH6ZáFIUWbRH4yfRmhMV^8_ ] MVM ] U�O>HNFIMVQ�n|fRdaHNf ] fRr�HNFIbRmVMh^aOROgQYShfRFWbgb>FIM�O�r�HjOun`M�ikH4fRHAdan`f�HNFIMVHNJ ª>FWUXikFWMvbRHNfg�VfRH4b ] bgFWn|M�O�y�Vfgn`wNH��<HNFIMV^`HjOuHNbRw4b>�>H4fTikHNM ð�ð ���J{��n|UW^|HNM�ikHNM�F�OubáHNFIMVH�qs�·H4f ] bgFWn|M�O ��n|UW^`H�w4mVf]G�n|M�O�bgfRmV_vbRFIn`M6HNFIMVHjO�G�n`MvbRmVfg�VmVMV_vbTivHNbRHN_vbRn|fTOO�_vFWw4wNFWHNfgbNchikFWH ikFWH�n`r�HNMC^`H4M ] MVMvbRH4M0º FI^`HNMPORQTS ] ��bgHNMKJLn|fR�VShn`UWn|^`FXORQTSVHNf�qs��HNf ] bRn`fgHNMCdaHNf�ikHNmVbgyUWFXQYSvbN�
� ��ôNõ¤ö�÷aø ���TöÈû#q�� �
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psrVrVFWUXikmVMV^ W � &�' »�º�fR^|HNrVMVFXO.HNFIMVHjO�JLn`fg�VSVn`UIn`^|F�ORQTSVHNMHG�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgn`fTO
EGFIHåqs��HNf ] bRFIn`MD¼ � ¾ FXO�bsikmVf�QYSxHNFIMVHAEGF��¶HNfRHNMhw«w4�>HNFIHNf��KHNMV^`H4MKivH¹¸�MVFIHNfRb4�VEGFIH9psrVrVFWUXikmVMV^|HNM
W � &
W c W � & �6mVM�i W � &
' FWUWUIm�O�bgfRFIHNfRHNM ikHNM(�KHjQTS ] MVFXO�J<m�O�dan`MDEGH¹¸�MVFIbRFIn`M W � & �k�¶EGFIHjO�HNfsEsHNbRHN_vbRn|f�>H4F�O�b�HNFIM8^|mVbRH�O�< ] m�OgQYSvdaHNfRS ] UWbgHNM6mVM�i<HNFWMVH´O�H4SVf�^`HNM ] mVH_G�n`MvbRmhfR�VmVMh_kbgUWn`_ ] UWF�O ] bgFWn`M ;±FWM�ikHNMJLHNFXO�bgHNMLZ\[] UWUIHNMLUIFWH¹��HNfgb�HNf�HNFWMhH���FIMVFWHNMvrVfgHNFWbgHGdan|M�H4FWMVHNJ�z�F�>kHNUs= ] mk�g� ��MUG ] �VFIbRHNU �6��FWfTiLHNFIMVH] MPikHNfRHD�?[n`^|UWF�QTSV_aHNFIb9wNmhf<pGm�O�� ] SVUsHNFIMVHNf<ZVn`UI^`HxJLn`fg�VSVn|UWn`^|F�OgQYSVH4fLqG��HNf ] bgFWn`MhHNM��Y[mVf<HNFIMVHNMJLn|fR�VSVn|UWn|^`F�OgQYShHNMHG�n|MkbgmVfR�hmVMV_vbTikHNbgHN_vbRn`f�^`HNw4HNFW^|bN�
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EGFIH��sfRmhM�ikF�ivHNH6fRHN^|FWn|MVHNMVn|fRFWH4MkbgFWHNfgbRHNfLQ�HNf�� ] SVfRHNMC_ ] MVM���FWH9��n|UW^|b���n|fRJ<mVUWFIHNfRb���HNfTivHNM�»�pGmPO�y^`H4SVHNM�i{dan|M}HNFWMhHNJ F6¥YÁ�Â^.¶¡k¨À§�£�
 � ��FWfTi}HNFIMVH���¥�©aÁ ë ¨?ikmVf�QYS O�H [ mVH4MkbgFWHNUIUWH(pGMV^|UWFWH�ikHNfRmhMV^­ ¥¤¨Vç�3�0 ­ ça¦Y£u¥¤¦ B.Á-,�ær.¶¡v¨À§j£u¥�L ¿ 
&L ð 
 N N	N LKP8fgHN^`H4UWJ0[] �`FW^�� ] QYS�OuHNMx^`HNU ] OgO�HNM���E ] r�HNF���FWf�ixO�bj[] M�ikFI^^`H4bRHjOubRHNb4c n|r?ikHNf�ç*§j£Æ¡V¥�,-,W¥�BsÁ-, ær.¶¡k¨À§�£>HNFWM0dan`fg^`HN^|HNr�HNMVHjO î+L0h¨�,�Á)340a§~¥¤ÁW£¯¢T§*¦¹ÁW£u¥¤¦¤Á�¡kÂ�� � H4f��Y[mVUIUWbN�� [mVM�OubRFW^|H G�HNFWJL�hmVMV_vbRH�mVMPiK^`HNHNFI^`MVH4bRH [pGSVMVUIF�QTSV_aHNFIbTO�_vfRF�bgHNfRFIH¹MxOuFWM�ix��F�QTSkbgFW^|H9º�MvbTOgQYSVH4F�ikmVMhy^`H4M�c�ikFIHLivHNM?z�fRn|wNH��CivHjO!<�HN^`FIn`MVH4Mk� ] QTS�O�bgmVJxO�Oub ] fg_�r�HNHNFIM�Z�m�OgO�HNM��
pGrhrVFWUXikmVMV^ W � � ��^|FWrVb

 ip

b)

... AnBestimmung der Änlichkeitskriterien A

a)

1)

2)

3)

4)

Bestimmung der Keimpunkte k ... kn

1 

 1

 iBestimmung des nächsten Nachbarpunkts  von p

Überprüfung des Ähnlichkeitsgrades von p   und  k  i i

pGrVrVFIU�ikmhMV^ W � � �k»��sfgmVM�ik_an|MVwNHN�Vb�fgHN^`FIn`MVH4MVn`fgFWHNMvbRFIHNfRbgHNf�Q
H4f�� ] ShfRHNM
i ] O��sfRmhM�ik_an`MhwNHN�Vb�fgHN^`FIn`MVHNMhn`fRFIHNMvbRFWH4fRbRH4f Q�HNf�� ] SVfRH4ML��FWHjivHNfN»
& =�ª>HjOubRFIJLJ6mVMV^�ikHNfLG�HNFIJL�VmVMh_kbgHa»EGFIHEG�HNFIJL�VmVMh_kbgH>�>H4fTikHNM<ivmVfTQTS8ShHNmVfRFXO�bgF�ORQTSVH Q
H4f�� ] ShfRHNM<r�HjO�bgFWJLJ<bN�4ª>HNF�Ou�VFWHNUvSVFIHNf�� [mVf4»FIJ³ª>FIU�i6�>HNf�ikHNML_vUWHNFIMVH��sHNrVFIHNbRH�^|HjO�mPQYSvbNcaFWM ikHNMVHNM O�b ] bRFXO�bRFXORQTSVHA�KHNfg_kJ ] UWH~c*��FIHA�KFWbgybgHNUW��HNfRb¶mVM�i9labRfgHNmVmVMh^VcNJ [n|^`UWFXQYSPO�b�_an`M�Oub ] Mkb�rVUIHNFWr�HNM¬�NE ] MVMA�>HNf�ikHNM�ikFWH�lvQYSv�>H4fR�VmVMh_kbgHr�HjOubRFWJ�J8b�mhM�i ] U�ORG�HNFWJ��VmVMV_vbRHs^`HNMhn`JLJLH4M��
� =�ª>HjOubRFIJLJ6mVMV^�ikHjO [psSVMVUWFXQYSh_aHNFWb�O�_vfRFWbgH¹fgFWmVJ�O¹»

:�mVf´ª>HjOubRFWJ�J6mVMV^6ivHjO [psSVMVUWFXQYSh_aHNFWb�O�_vfRFWbgH¹fgFWmVJ�O����
��FWfTixFWJ³H4FWMk� ] QYS�OubRHNM(Z ] UIU�ivFWH ] rVyOun`UWmhbRH�pGrv�>HNFXQYSvmVMV^AivHjO.�sf ] mk��HNfRbgHjO�ikHjO ] _vbRmVH4UWUWH4MLz�mVMV_vbRH�O ����� dan|J �sf ] mk��HNfRb\ikHjO
G�HNFIJL�VmVMV_vbRH�O ����� ^`H4MVn`JLJ�HNM��VZ [mVf�HNFIMVH ] MV^|HNJLHjOgO�HNMVH º�fR_aHNMVMvmVMV^�ikHNf´ª>FWUXikn`rVtuH4_kbgH
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��HNfTikH4MLn*��b�wNm�O [] bRwNUIF�QTS ] M�ikHNfgH��KH4fR_vJ ] UIH ] U�O�ikHNfs�Gf ] mv�>HNfgb>r�HNf [m�QY_hO�FXQYSvbRFI^`b4c*wa� ª��ai ] O²�H
>vbRmVfgJLHNfR_vJ ] U�� ��M?ikFIHjO�HNJ Z ] UWU���HNfTikH4M?�KHNbRShnvikHNM�ikHNf ��UIm�O�bgHNf ] M ] U�OVOuH ] Mh^`HN��HNMVyikH4bNc`mVJ�ivHNM ] _kbgmVHNUIUkr�HNbgf ] QTSvbRHNbgHNM<z�mVMV_vb ] MVS ] M�iLikHNf daHNfTOgQYSVFIHjikHNMhHNM�cNdan`fg^`HN^|HNr�HNMVHNM�KHNfg_kJ ] UWHswNmxHNFIMVHNJ ��UWm�OubRHNf_; <.HN^|FWn|M$=�wNmVwNmhn`fTivMVHNM ð 8 �

W = <�HNFWShHNMk��n`UI^`H�ikHNfL\ ] QTSkr ] fR�VmhMV_kbgHa»pGmPO�^`H4SVHNM�i{dan|J G�HNFIJL�VmVMV_vb 
��A�>H4fTikHNM ikFIH ] QYSvbH\ ] QTSkr ] fR�hmVMV_vbRH0ikHjO ] _kbgmVHNUWUIHNMz�mVMV_vbRH�O ] mv�
FWSVfgHGJ [n|^`UIF�QTSVH <�HN^`FIn`M�OuyárhwN�A� ��UWm�OubRHNfgwNmV^`H4S [n`fgFW^`_aH4FWb�^|HN�Vf [mv��bNca�>n|r·H4F�r�HNyfgHNFWb�O9_kU ] OROuFµ¸�w4FWHNfgbRHxz�mVMV_vbRHxJ ] fR_vFWHNfgb9��HNfTikH4M���EGFIH�<.HNFISVHNMk��n|UW^|HxikHNf<z�mVMV_vbR�hf [mk��mVMh^_ ] MhMK��FWHAFIMKpsrVrVFWUXikmVMV^ W � � �����
��HjO�bg^`HNUIHN^`b���HNfTikH4M����MoikH4fK��FIbRHNf ] bgmVfx�>HNf�ikHNM}daHNf�ORQTSVFWHjivHNMVHKfgHN^`FIn`MVH4MVn`fgFWHNMvbRFIHNfRbgH!Q�HNf�� ] SVfRH4M}^`HNM ] MVMvbN� ��J�>H�O�HNMvbRUIF�QTSVHNMsU ] OgO�HNM�OuF�QTS9ivfRHNF~² HjQTSVMVFI_aHNMsmVMkbgHNfTOgQYShHNF�ikH4M�c¤ikFWH�FWJ}��n`UI^`HNMPikHNMA_kmhfRw�wNmPO ] J�JLHNMVy^`H¤� ] �`b´O�FIM�i�»
& �s��n|_ ] UWH ² HjQTSVMVFI_aHNMH;±HNMV^|U��Vr�n`bgbRn|JLy±mh�$=
G�UWH4FWMVH6r�HNM ] QYSvr ] fRbRH <�HN^`FIn`MVHNM ;±FIJ ��MVFIbRF ] UWwNmPO�b ] M�iKfRH4�Vf [] O�HNMvbRFIHNfRb�H4FWM�ª>FWU�iv�VmVMV_vb�HNFIyMVH�<.HN^|FWn|M$=���HNfTikH4M#wNm�HNFWMVH4f!<�HN^|FWn`M0wNm�O ] JLJ�HNMV^`H¤� ] �`b4c·� ] UIU�O�ikFWH��KHNfR_vJ ] UWH6ivFWHjOuHNf_vUWHNFIMVHNM <.HN^|FWn|MVHNM9H4FWM [psSVMVUWFXQYSh_aHNFWb�O�_vfRF�bRHNfgFWmVJ}H4f�� [mVUIUWHNM��j�sFWHNfgwNmArVFWHNbgHNM6OuF�QTS6�KHNbgSVnvikHNMikH4f ��UWm�OubRHNf ] M ] U-OhO�H ] M ð Fj�

� ���sUWn|r ] UIH6²�HjQTSVMVFW_aH4M!;�HNMV^`UÆ�kbgn`�VyÆiknj��M$=
:�mVH4fTO�b���FIfTiAi ] O �sHjO ] J<bRrVFIU�i�r·H4bRf ] QYSvbRH4bNc¤O�n´i ] �s^`UIn`r ] UWH��KHNfg_kJ ] U�OudaHNfRbgHNF�UWmVMV^|HNM_;��sn`yJLn|^`HNMhFWb [] br=¶r�HjO�bgFWJLJ<b��>HNf�ikHNM��|pGm�Ou^`HNSVH4M�i9dan`M ikFWHjOuHNM9^|UWn|r ] UIHNM ��Mk��n`fgJ ] bgFWn`MhHNMA��FWfTiHNFIMVH <.HN^|FWn|M ;±dan|J �sHjO ] J<bRrVFIU�i ] mPO4=�i ] MVM�FWM�_kUIHNFWMVH4fRH <�HN^`FIn`MVHNM�^`HNbgHNFWUIbNc���HNMVM?OuFWHHNFIML�sn`JLn|^`HNMVFIb [] bTO�_vfRFIbRHNfgFWmVJ×MVFXQYSvb�HNfu� [mVUWUIbL;�Q�HNf�� ] SVfRH4M�caikFIH ] m�OROgQYSVUIFWH��|UWFXQYS ] mk�
^|UWn`r ] UWH��Mk��n|fRJ ] bRFWn|MVHNM ] mk��r ] mVHNM�c��>HNf�ikHNMxFWM ikHNfs��FWbgHNf ] bRmVfs�>H4MVFW^6r�HNbgf ] QTSvbRHNb�=T�

W �E:�m�O ] JLJ�HNMV^`H�O�HNbgwNbRHs²�HjQTSVMVFW_aH4MP;±HNMh^`U��hO��VUIFWb ] M�i�JLH4fR^`H%=��n|_ ] UWHH;±f [] mVJLUIF�QTSVH�= [pGShMVUWFXQYSV_aH4FWbTOu_kfgFWbgH¹fgFWHNMLmhM�i ^|UWn|r ] UIHL�KHNfg_kJ ] UWH ;Æ�Gn`JLn|^`HNMhFWb [] bTOuy_vfRFIbRHNfgFWHNM$=h�>HNf�ikHNMAdaHNfg_kM [mh�k��bNc4O�n´i ] �,<�HN^|FWn`MhHNMAJLFWb [] SVMVUIF�QTSVHNMAº�FI^`HNM�OgQYS ] ��bRH4M«J�FWbRH4FWMVy] M�ikHNf�daHNfTOgQYSVJ�n`UWw4H¹M(�>HNf�ikHNMCmVM�iG<.HN^|FWn|MVHNM�c�ivFWH�ikHNM��Gn`JLn|^`HNMhFWb [] bTOubRHjOub�daHNfRUIHNbRw4HNM�cwNH4fRUWH4^`b��>H4fTikHNM¬�
&('	� � ; /��
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� 7 ���C;K1D7 /
º�FWM6^|HNJLHNFIM�O ] JLHjO �sfgmVM�ikwNFIHNU ] UWUIHNf
n`rVtuHN_vbRHNfg_aHNMVMVH4M�ikHNM_Q�HNf�� ] SVfRH4M6F�O�b
HjO¤cai ] O�lawNHNMVH4MkrVFIU�i�FWMª>HNfgHNF�QTSVHswNmLwNHNfgUWHN^|HNM�cvikHNfgHNMK�sfRH4MVwNHNM(O�n6^|mVb���FWH´J [n`^|UWF�QTS<JLFWb�ikHNM�fRH ] UWHNMCqsrVtuHN_vbR^`fgHNMVwNH4M[mVr�HNfgHNFWM�OubRFIJLJLHNM�� EGFWH�º�FWMvbRHNFIUWmVMh^?ikHNfKqsrVtuHN_vbRH4fR_aHNMVMvmVMV^~O�JLH4bRSVnvikH4M�FWM § ë ¨k£�¡v¦ ë ¦¤Á±¥¤¨k£ÆÁ±¥¤¦T°£u¥9mVM�io¦T¥�©aÁ ë ¨·¥¤¨ ë ¦¤Á±¥¤¨k£ÆÁ±¥¤¦T£�¥DQ�HNf�� ] SVfRHNM0��n`UW^|b<i ] f ] m�O¤c
��HNU�QTSVHjOAikH4f6r·H4F�ikHNM �KHNfR_vJ ] UIH<ikHNflabgfRmV_vbRmVfgHNMxFWJ ª>FIU�i8w4mVHNfTOub�H
>vbRf ] SVFWH4fRb>��FIfTi��

Q�HNf�ORQTSVFWH�ikHNMVH_G�n|MkbgmVfRH
>vbRf ] _vbRFIn`M�OudaHNf�� ] SVfRHNM ] UXO«�sFWUµ�ÆOuJLFWbgbRH¤U�wNmhf9qsrVtuHN_kbgHNfR_aH4MVMkmhMV^6r ] yO�FIHNfRH4M ] mk� ikHNf6JLH4M�ORQTSVUWFXQRSVHNM�º�FW^`H4M�ORQTS ] ��b4c>qsrVtuHN_kbgHxFWM?HNFWMhHNf<ª>FWUXiVO�wNH4MVHL^`H4^`HNM [mhr·H4fLikH4J
��`���
j�+ �áû ����nÈö (¶ôNõ¹öX÷aø.- �4o �|þrq �
��t���
j�+ �áû ����nÈö (¶ôNõ¹öX÷aø���û ( �Æþrq �
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�GFIMkbgHNfR^|fRmVM�i<r·H�ORO�H4f>wNmLH4fR_aHNMVMhHNM�c`��HNMVMxikFIHjO�HswNmVJ�FWM�ikH�O�b�bgHNFWUI�>HNFXO�H�dan`M�HNFWMVH4f G�n|MkbgmVf>mVJ�y^`H4r·H4MCO�FIM�i���EGH4f�JLHNM�OgQYSVUIF�QRSVHsª>H4bRf ] QYSvbRH4f>HNFIMVHNfGl~wNHNMVH�_ ] MVMCikFIHAª>HN��HN^`mVMh^6dan`MCqsrVtuHN_kbgHNMORQTSVMVH4UWUWH4fámVMPiår�HjOgO�HNf�ikmVf�QYS6FISVfRH G ] MvbRHNM ] UXO�ikmVf�QYS6FISVfRH�FIMVMVHNfgHNMLlabRfgmV_vbRmVfgHNM6� ] SVfRMVH4SVJLHNM��EGHNMhMK�sHNUWUIFW^`_aH4FWbTOj[mVr�HNfR^P[] MV^|HG^|HNr�HNMLJLH4SVf � Mv��n`fRJ ] bRFIn`MVH4M ] UXO
�>H4FWbR^|HNSVHNMPi8SVn`J�n`^`H4MVH�^`f ] mVHª>HNfgHNF�QTSVHa� ��M0ikHNMCdaH4fTORQTSVFIHjikHNMVH4MKpsMk��HNM�ikmVMh^`HNM0ikH4fAª>FWUXikdaHNf ] fRr�HNFIbRmVMV^<mVM�i0ª>FWUXikFWMvbRH4fR�VfgHNyb ] bRFIn`M0O�FIM�iKivFWHA_an`MvbRmVfgn`fgFWHNMvbRFIHNfRbgHNMXQ�HNf�� ] SVfRH4M�J�HNSVf�daHNfgrVfRHNFIbRHNb4��:��>HNF�HNFIM�ikHNmhbRFW^|H_Q
n|fRbgHNFWUIHikFIHjO�HNf Q�HNf�� ] SVfRH4M}O�FIM�i�H4fTO�bgHNM�O<ikFWH0lvQTSVMVHNUIUWFW^|_aHNFWbAmVMPi�wN�>HNFIbRHNMPO6ikHNf<^`HNfgFWMV^|H�<�HjQYShHNM ] mv��y� ] M�i�� ��J��GFIMkrVUIF�QT_ ] mk� ikFWH<¥¤Â^.Ní îça¨`©v¥¤¦�¢j¥YÁW£�ÁÈ©k¥ ð � :���F�ORQTSVHNMvrVFIU�ikFIMkbgHNfR��n`U ] bgFWn`M¬c*r�HNF¬ikHNf>H�O ] mv�lvQTSVMVHNUIUWFI^`_aHNFIb·mhM�i«^|HNfRFIMV^`HNM � ] f�ik� ] fRH ] mk��� ] M�i ] MV_an`J�J8b ð = cjORQTSVHNFWMhHNMAikFIHjO�H�Q�HNf�� ] SVfRH4M9OuHNSVf^`H4HNFW^|MVHNb�wNm(O�H4FWM��º�FIMUG�fRFWbgFW_v�VmVMV_vb ] ML_an|MkbgmVfRn|fRFIHNMkbgFWHNfgbRHNM Q�HNf�� ] SVfRH4M8r�HNbgfRFµ�¶b\ikFWHEQ�HNfg�>HNMPikmVMV^�dan`ML_vU ] O�yO�FXORQTSVHNM G�n`MvbRmVfg�VmVMV_vbTivHNbRHN_vbRn|fRHNM ] U�O6HNFIMVHNM�HNf�O�bgHNM}lvQYShfRFWbgb6ikH4f G�n|MkbgmVfRH�>kbgf ] _vbRFIn`M�� EGFWH�O�HEGHNbgHN_vbRn`fgHNMLUIFWH¹��HNfgMLFWJ�OuHNUWbgHjO�bgHNMxZ ] UIU�^|HjORQTSVUWn~OROuHNMVH_G�n`MvbRmhfRHNM�chO�n�i ] � \ ] QTSkdaHNf ] fgr·H4FWbRmhMV^aOuyORQTSVfgFWbRbgH�OuHNSVf ] mv���>HNM�ivFW^�O�HNFIM8_ [n`MhMVHNM��vª>HNFIJ�º�FWM�O ] bgwGdan|MLJLn`fg�VSVn|UWn`^|F�OgQYSVH4M G�n|MkbgmVfR�hmVMV_vbRyikHNbgHN_vbRn`fgHNM<�>HNf�ikHNM�i ] ^|HN^`HNMxFIMLikH4M8JLH4F�O�bgHNM<Z [] UWUWH4M6^`HjOgQYSVUInaOgO�HNMVH G�n|MkbgmVfRH4MLikH4bRHN_vbRFIHNfRb4caO�ni ] �<ikFWH�H4Mkb�O�b ] M�ikHNMhHNMUG�n`MvbRmVfgHNM<JLFWb�^`H4fRFWMh^`HNJ�pGmv��� ] MPi8M ] QTSvr·H ] fRr�HNFIbRHNb��>HNf�ikHNM<_ [n|MVMVHNMð Y � º�FIM ] M�ikH4fRHNf G�fRFIbRFW_v�VmVMh_kb
r�HNF�_an`MvbRmVfgn`fRFIHNMvbRFWH4fRbRH4M Q�HNfu� ] SVfgHNM6F�Oub�FWShfRH�HNfgS [n`SvbRH´º�JL�k¸�M�ivyUWFXQYSh_aHNFWb�JLFIb ] rhMVHNSVJLH4M�ikHNf\ª>FWU�i [ m ] UWFIb [] b�rVwN�A�VwNmhMVHNSVJLH4M�ikHNJ < ] m�OgQYSh^`HNS ] UWbsHNFWMhHjO�ª>FWUXikHjO¹�EGHNMhM�OuFWH<r·H4bRf ] QYSvbRH4MK� [mVfAikFIH<² fgHNMVMvmVMV^xdan`M�G�n`MvbRmVfg�VmVMV_vbR_ ] MPikF�i ] bRHNM0dan`M��GFIMkbgHNfR^|fRmVM�ivy�VmVMh_kbgHNM�MvmVf�ikFWH6UIn`_ ] UIHX\ ] QYSvr ] fTORQTS ] ��b«H4FWMVHjO G ] M�ikFXi ] bgHNMV�VmVMh_kbgHjO¹c�mVJ���HjOubRwNmPO�bRH4UWUWH4M�c�n`rikHNf G ] MPikF�i ] bRHNMh�VmVMV_vb ] UXO�G�n|MkbgmVfR�hmVMV_vb
b ] mV^|UWFXQYS6FXO�bN�|EGFIHjO�HNf/G�fgFWbgFW_v�VmVMV_vb�bRfgFµ�¶b�r�HNFV_vU ] OROuFWyORQTSVHNM G�n`MvbRmVfg�VmVMV_vbTikH4bRHN_vbRn|fRHNMAwNm�cjivFWH>FIMAFWSVfgHNJ �sfRmVMPik_an`MVw4HN�Vb
MkmVf
ivFWH W � W y \ ] QTSkr ] fTOgQYS ] ��bikHjOSG ] M�ikFXi ] bgHNMV�VmVMh_kbgHjO8r�HNbRf ] QTSkbgHNM����GJ bRfgn`bRwDikFWH�O�HjOL� ] MV^`H4U�O6HNFWMVH ] m�OufRHNFXQYShHNM�i�^|mVbRH
G�n`MvbRmVfgH
>vbRf ] _kbgFWn|M�wNmeHNfRfgHNF�QTSVHNM�c
_ [n|MVMVHNM?��n`UI^`HNM�ivH!Q�n`fgdaHNf ] fRr�HNFWbgmVMV^~ORORQTSVfgFWbRbgHLmVMvbRHNfgMVn`J�yJLHNM��>HNf�ikHNM�»

� �sHNHNFI^`MVH4bRH�ZáFWUIbRHNfgmVMV^ ikHjO�ª>FWUXikHjO¤�
� º�FWMvr�HNwNFIHNSkmhMV^9dan|M ] MPikHNfRH4MKz�mVMh_kbgJLHNfR_vJ ] UWH¤M8mVMPi Q�HNfg^`f [n �`H4fRmVMV^�ikHjO>r�HNbgf ] QYSvbRHNbgHNM
\ ] QYSvr ] fTORQTS ] ��bTO�r�HNfgHNF�QTS�O�wNmVfspGm�Ou� ] SVU
ikHNfLG�n`MvbRmhfR�VmVMh_kbg_ ] M�ikFXi ] bgHNM��

EGFIH�J�n`fR�hSVn`UIn`^`FXORQTSVHNMCG�n|MkbgmVfR�VmhMV_kb�ikHNbgHN_kbgn`fgHNMeO�FWMPi ��HNMVFI^`HNf6f ] m�OgQYSVH4JL�k¸�M�ivUWF�QTS ] UXO8ivFWH_vU ] OgO�FXORQTSVHNM0EGHNbgHN_vbRn`fgHNM�c¶O�nxi ] �(O�FIH<O�b ] bRbAivHNf�_vU ] OgO�FXORQTSVHNMCEsHNbRHN_vbRn|fRHNMCH4FWMV^|HjO�HNbgwNbs�>HNf�ikHNM_ [n`MVMVH4M�cVmVJ ikFIHAnV� ^h�b\ ] QTSvbRHNFIUWHswNmxdaHNfRJLFIM�ikHNfgM��
:�mhfåqsrVtuHN_vbRH4fR_aHNMVMvmVMV^�FWM?ª>FIU�iVOuH [ mhHNMVwNHNM(�>HNf�ikHNM�fgHN^`FIn`MVH4MVn`fgFWHNMvbRFIHNfRbgH Q�HNf�� ] SVfRH4M�HNFWMhy^`H�O�HNbgwNbNcV��HN^`HNMxFISVfRHNfsº�FI^`HNM�OgQYS ] ��bNc ] m�QTSK^`UIn`r ] UWH,��Mk��n`fgJ ] bgFWn|MVHNMP;�MVF�QTSkb�MvmVf�UIn`_ ] UIH�=�FWM(ikHNMº�Mkb�ORQTSVHNFXikmVMV^~O��Vfgn`wNH��AHNFIMVwNmVr�HNw4FWHNSVH4M��*laFIH ] fgr·H4FWbRH4M6r·H4fRHNFXQYS�Our�HNwNn`^|HNM9mhM�iåMhF�QTSkb
rVFWUXik�VmVMh_kbgyr�HNwNn|^`HNM�c|��FWHsikFIHjOáivHNf�Z ] UIUkr�HNFV_an|MkbgmVfRn|fRFIHNMkbgFWHNfgbRHNM_Q�HNfu� ] SVfgHNM9FXO�bNc~O�nAi ] ��O�FWH ] UWUIH��KHNfg_kJ ] UWHikFIHjO�HNf ª>HNfgHNF�QTSVH��¤[mVf�ikFIH :�H4fRUWH4^`mVMV^´ikHjO
ª>FWUXikHjO�FIM9ivF�O¯tumhMV_kbgH�²�HNFWUIr�HNfRHNFXQYShHáMvmVbRw4HNM��
T0HN^`HNM ikHNfnV�ñ^V�hº FI^`HNMPORQTS ] ��b�fRH4^`FWn|MVHNMVn|fRFIHNMkbgFWHNfgbRHNf Q�HNf�� ] SVfRH4MLOgQYSVMhHNF�ikH4M<O�FWHsFWM<r�HNwNmV^ ] mk� ZVHNSVUWH4fTO�FXQYShHNfRySVHNFIb�r·H4F·_an|JL�VUIH
>kH4J×ª>FWUXikJ ] bgHNfRF ] Uar�HjOgO�HNf ] r��vpGmk� ikHNf ] MPikHNfRH4MKlaHNFIbRHsO�FIM�i<ikFWHjOuH^Q�HNfu� ] SVfgHNMU ] MV^aO ] J mVM�i ] mk���>H4M�ikFW^hc�i ] � [mVfsivFWH :�mVn`f�ikMvmVMV^9tuHjivHjO�ª>FWUXik�VmVMV_vbRH�O>wNmxHNFWMVH4fX<.HN^|FWn|MKmVM�i
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� [mVf ikFWHxª>H�O�bRFIJLJ9mhMV^Ldan`M�^`UWn|r ] UIHNM ��Mk��n|fRJ ] bRFWn|MVHNM0wNmVf :�HNfgUWHN^|mVMV^Kdan|M�^`fgn �|HNM <�HN^`FIn`MVHNMHNFIM#fgHNU ] bRFWdx^|fRn �|HNf6psmk��� ] M�i H4f���n`f�ikHNfgUWF�QTSxF�OubN�
º�FWM ] MPikHNfRH�O«z�fgn`rVUIHNJ ikFIHjO�H4fEQ�HNf�� ] SVfRHNMCFXO�b] mPQYS(ikFIHålÀQYSv��FWHNfgFW^|_aHNFWb�ivHNf�ZVn`fgJ8mhUWFWH4fRmVMV^Adan|MK�sn`JLn|^`HNMVFIb [] bTO�y mVM�i [pGSVMVUIF�QTSV_aHNFIbTO�_vfRF�bgHNfRF�HNM
;±dv^`UÆ�bG ] �VFIbRHNU W � W =T���M�ikHNf\��FWbRH4f ] bgmVf�OuFWM�iU021 ­ ¦¤Á�æk¥ Q�HNfu� ] SVfgHNMLr�HN_ ] MhMkb4ckivFWH�fgHN^`FIn`MVHNMhyámVMPi8_an`MvbRmVfgn`fgFWHNMvbRFIHNfRybRH(labRf ] bRH4^`FWH4M#_an|J8rVFIMVFWH4fRHNM ð � �
ZG[mVf6ivFWH�º fg_aHNMVMvmVMV^xdan`M?qsrVtuHN_vbRHNM0r�HNF�O�n`UXQYShHNM�Q�HNfu� ] SVfgHNMORQTSVHNFIMkb
ivFWH�º]>kbgf ] _vbRFIn`M�dan`M G�n|MkbgmVfRy¶mVM�i!<�HN^|FWn`MhHNMVFWMv��n`fRJ ] bRFIn`MVH4MAO�nj��FWH\ikFWH ] M�ORQTSVUWFIH��`H4M�ikH��MkbgHN^`f ] bgFWn`Mxr�HNFXikHNf ��Mk��n`fgJ ] bgFWn|MVHNMxOuHNSVf ] mv���>HNM�ivFW^<wNm(O�HNFIM��
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Q�HNf�� ] SVfRH4MKivHNf�ª>FIU�i ] M ] U�OVOuHAmVM�iKª>FIU�ikFIMkbgHNfR�hfRHNb ] bRFIn`M<HNfRJ [n`^`UIF�QTSVHNM<HNf���n|fTikH4fRUWFXQYShHApGm�OgO ] ^|HNM�cFWMPO�r�HjO�n|M�ikHNfgH6[mVr�HNf O�bRfgmV_vbRmVfgHNUWUIH>psMVn`f�ikMkmhMV^`HNM<ivHNfádaH4fTORQTSVFIHjikHNMVH4M�ª>FIU�ikbgHNFWUIH�_an`JL�hUWH
>vHNf¶ª>FWUIyikHNf4c��Y[mhf�ikFIHátuHN��HNFWUIFW^|H�pGMv�>HNM�ivmVMV^sSVHNfRw4mVUWHNFIbRHNM¬�NEGFIHjO�H [ m ] MkbgFWb ] bRFIdaH�ª>HjORQTSVfRH4FWrVmVMh^sikHjO
ª>FWU�ivyFWMhS ] UIbRHjOLOuHNbRw4bLUWHNFXO�bgmVMV^aO�� [] SVFI^`H��uO�n|UWFIHNfRmVMh^aO�ygc�º fg_aHNMVMvmVMV^~O�y6mVM�i}ª>H�ORQTSVfRHNFIrVmVMV^~O�JLH4bRSVnvikH4MikFIHjO�HNf�ª>FWU�ivbRHNFIUWHAdan`f ] m�O¤�áZ [mVf�HNFIMVHNMCJLHNMPORQTSVUWFXQRSVHNM(ª>HNbRf ] QTSkbgHNfs��FWfTiCi ] OAz�fRn`rhUWHNJ ikHNf�º�fRy_aHNMVMvmVMV^�dan`M(ª>FWUXikn`rVtuH4_kbgHNM<ikmVf�QYSXQ�HNfg_kM [mV�k��mVMV^�dan`MP, ë §|ç�,W¥¤¨6mVM�ix©�, ë ­ ç�,W¥Y¨ ��Mk��n`fgJ ] bgFWn|MVHNM[mVr�HNf�i ] O
ª>FIU�iAmVM�i<ikFWH�FIJ�ª>FWUXi«HNMvbRS ] UWbgHNMVHNM<labRfgmV_vbRmVfgHNMU;�qsrVtuHN_vbRH�=¶HNFIMk� ] QTS6mVM�i9mVMvr�HN��m �|b^`H4U [naOubN��º�O>F�OubsikHjOuS ] UIr��hU ] mPO�FWr�HNUÆckFIMLHNFWMhHNMKqsrVtuHN_vbRHNfg_aHNMVMvmVMV^aO ] UI^`n`fgFWbgSVJ8mPO , ë §|ç�,W¥Tc���FWHA©%, ë °­ ç�,W¥ � Mv��n`fRJ ] bRFIn`MVH4M�JLFWb´HNFWMVw4mVr�HNwNFWH4SVHNM��
E ] O :�FIHNU�ikFWHjOuHjO G ] �VFWbgHNU�OAr·H�O�bRH4Skb<i ] fRFIM�c�ikFIHLFWMikFIHjO�HNf�pGfgr�HNFWbAHNMvbu��F�QT_aHNUWbgH9_an`MvbRmhfRn`fgFWHNMvbRFIHNfRbgH6�KHNbgSVnvikH ] mk��wNmVw4HNFW^|HNM�c
ikFWH�O�FXQYSC� [mVf ikFWH�º�fRy_aHNMVMvmVMV^�dan`MKqsrVtuHN_vbRH4M8FIMxª>FWUXikHNfRM ] M(ikHNf>J�HNM�ORQTSVUIF�QRSVHNM pGfRb4cVqGrVtuH4_kbgHGdan|fR��FWH4^`HNM�i�ikmVfTQTSFWShfRH_G�n`MvbRmhfRHNMLmhM�ixº
QT_aHNM<� ] SVfRwNmhMVHNSVJLH4MU;�� ] QTS�OgQYSVH4f>ºá�¶HN_vbNcvU ] bgHNf ] UWHA�sHNJLJ6mVMV^ = ¿ cvn`fgFWyHNMvbRFIHNfRbsmVM�i ] mk�\ikHNfsJ ] bgSVHNJ ] bRF�OgQYShHNMx�Kn`fg�VSVn|UWn`^|FWH6r ] O�FIHNfRb4c�ikFIH6OuHNSVf�dan|fRbRH4FWUWS ] ��b ð � [mVfAivFWH��n`fgJLn`fgFWHNMvbRFIHNfRbgH�ª>FIU�ikFIMkbgHNfR�hfRHNb ] bRFIn`M<F�OubN�

:�FIHNUhikHNf ] mVbgn`J ] bRFXORQTSVHNMLqsrVtuHN_vbRHNfg_aHNMVMvmVMV^sF�O�b HjO¹caHNFIM<ª>FWU�ihO�FW^|M ] UhFWM<wNm�O ] JLJLHNMhS [] MV^|HNMVyikHLG�n`J��·n|MVHNMvbRHNM�wNm6wNHNfgUWHN^|HNM�cjikFIH�J [n`^|UWFXQYS�Oub�^`HNM ] m6JLFIb
ikHNM6HNJL�hFWfRFXORQTS�� ] SVfR^|HNMVn|JLJLHNMVH4MqsrVtuHN_vbRHNM [mVr�HNfRH4FWM�OubRFWJ�JLHNM��jº�FWMhH ��MkbgHNfR�VfgHNb ] bRFIn`M�ikHjO>ª>FIU�ikFIMVS ] UWbRH�O¹c`daHNf�O�b ] M�ikH4M ] U�O�º�fR_aHNMhyMVHNMCdan|M�qsrVtuHN_kbgHNMCivmVfTQTSKHNFIMVH T}FXOROuHNM�O�r ] O�FXO ;�¼Ni ] O�F�O�bsHNFIMCpGmVbgn ¾ =Tc�FXO�b�MVFXQYSvbsª>HjOub ] MPikbRHNFIUikHjO>ShFWHNf�HNMkbu��FXQY_aHNU�bgHNMLqsrVtuHN_kbgHNfR_aH4MVMkmhMV^aOudaHNf�� ] SVfRHNMPO¹�|º FIMxn`rVtuHN_vbRHNfg_aHNMVMVH4M�ikHjO
l OVOubRHNJ�JLFWbSVFIMVfRHNFXQYShHNM�i ] UWUI^`HNJLH4FWMVHNfspsMk��HNM�ikr ] fR_aHNFIbGH�>kFXO�bRFIHNfRb´MVF�QTSkb4��EsFWH6rVFXO�SVHNfgFW^|HNMPQ�HNf�� ] SVfRHNM0OuFWM�i� [mVf�O���HNw4FWHNUIUWH�pGMv�>HNM�ivmVMV^`H4M6HNMkbu��FXQY_aHNUIb���n`fTivHNM�ca�>HNFIUVOuF�QTS9MvmVf�i ] ivmVfTQTS6dkFIHNUWH\z�fRn`rhUWHNJLH�r�HNFikHNf ª>FWU�i ] M ] U-OhO�H>U [naOuHNM6U ] ORO�H4M�c ] r�HNf�FIM�O�r�HjOun`M�ikH4fRHacj�>HNFIUVOuF�QTS6ª>FIU�ikHNf
FWM�FWSVfgHNf�ª>HjOgQYS ] �¶HNMVSVH4FWbNc< ] m�OgQYS�QTS ] f ] _vbRH4fRF�OubRFI_�cvm�O��A��Oub ] fg_xmVMkbgHNfTOgQYShHNF�ikH4M��º�FIMVHxb7Ov�VFXORQTSVH(º FI^`HNMPORQTS ] ��b<M ] b [mVfRUIF�QTSVHNf<ª>FIU�iVOuH [ mhHNMVwNHNM0F�Oub8H�O¹c�i ] �?ª>FIU�ikn|rVtuHN_vbRHLHNFIMVHª>HNf ] M�ikmhMV^KS ] r�HNM#mhM�i#i ] �COuFWH�O�FXQYSCmVM ] rVS
[] MV^`FI^Kdan|MVHNFWM ] M�ikH4f�r�HN�>HN^|HNM0_�[n|MVMVHNM�� ��M0ikHNMó�ôNõ¤ö�÷aø�' �4j�( q�� �
��ôNõ¤ö�÷�
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daHNf�ORQTSVFWHjivHNMVHNM½pGMk��HNM�ikmhMV^`HNMoivHNf(ª>FWU�i ] M ] U-OhO�HK��HNfTivHNM ivFWH�qsrVtuHN_vbR_an`MvbRmhfRHNMer·H4dan`fRw4mV^`b] M ] U-OhO�FIHNfRb4cNdan`f ] UWUWH4JCcT�>HNFIUaO�FXQYS�ikmVfTQTS�ikFWH�^|HN�>n|MVMVHNMVH4M G�n`MvbRmVfgFWMk��n|fRJ ] bRFIn`MVHNM´bRn`��n|UWn`^|F�OgQYSVH
;±^|UWn|r ] UIH�= ��Mk��n`fgJ ] bgFWn|MVHNM [mVr�HNf ikFWH�ª>FWUXikn`rVtuH4_kbgH�O�HNShfáHNFIMk� ] QTS ] rVUWH4FWbRH4M«U ] OgO�HNM��|EGFIH G�n|MkbgmVfRHNM] UXO �sfgHNMVwNHxwN��FXORQTSVHNM�qsrVtuHN_vbRHNM�mVM�i?�GFWMvbRH4fR^`fgmVM�i?O�nj��FIH�w4��F�ORQTSVHNMeqGrVtuH4_kbgHNM�mVM�i?FWSVfgHNM
\ ] QYSvr ] fgn`rVtuHN_vbRH4M�OuFWM�i?OuHNSVf6��F�QTSvbRFW^hc�i ] ikFIHxª>FWUXik� ] SVfRMVH4SVJ8mhMV^COuF�QTS�S ] mh�VbTO4[] QTSVUWFXQYS ] mv�O�FIHKfgF�QTSkbgHNbN� º/>v��HNfRFIJLHNMvbRHLS ] r�HNM�^|HNwNHNFI^`b4c>i ] �?O�FXQYSeikFIHCpGmv��JLHNfR_hO ] J8_aH4Fµb�ikH4fL�KHNMPORQTSVHNMr�HNFWJ ª>HNbRf ] QTSkbgHNM�H4FWMVHjO�ª>FWU�ivHjOåFIM}HNfTOubRHNf ��FWMVFIH ] mv� G ] MvbRHNM}mhM�i{º�QT_aHNM�fgF�QTSkbgHNb<mVM�i�FWMHNFIMVHNf<wN�>HNFIbRHNM z S ] O�H0i ] O ��MVMVH4fRHKdan|M{qsrVtuHN_vbRHNM?dan|J pGmV^|HK� ] SVfR^|HNMVn|JLJLHNM?��FWf�i���E ] O�uikH ] UWwNFIHNUjr·H4FvikHNf G�n`MvbRmVf ] M ] U-OhO�H�F�Oub
ikFWH�º]>vbRf ] _kbgFWn|M«dan|MDG�n|MkbgmVfRH4M9ivHNf�FWJ ª>FWUXiGHNMvbRS ] UWbRH4MVHNMqsrVtuHN_vbRHacvikFIH6ç�,�,W¥�fRH ] UWHNM�c�¥W@*ç*§j£�¥Y¨ qsrVtuHN_vbR_an`MvbRmhfRHNM<ikH�O>ª>FWUXikHjO¤c`mVM�iC¨h¡k¦�O�FIHaca��FWHjikH4fR^`H4r·H4M����M½ikHNf�<�HN^`H4UG��HNfTikH4M ] MoikFIH�qGrVtuH4_kbgHNfR_aHNMhMkmVMh^CSVn`SVH��sHjOgQYSv��FWMPikFW^|_aHNFWb�O ] Mv��n`fTivHNfRmVMhy^`H4M�^`HjOubRHNUIUWb4��Z [mhf9ivFWHC¥¤Â^.Ní�îça¨`©v¥¤¦�¢j¥YÁW£�ÁÈ©k¥ 8V:���FXORQTSVHNMvrVFWUXikFWMvbRHNfg��n`U ] bRFIn`MCOuFWM�i0ORQTSVMVH4UWUWH ª>HN�>H4y^`mhMV^aOgORQTS [] bgwNdaHNf�� ] SVfRH4M9HNFIMVH���F�QTSkbgFW^`H Q
n|f ] m�OROuHNbRwNmhMV^VcjmVJ×OuFWH>FIMA�Vf ] _kbgF�ORQTSVHNM�pGMv�>H4M�ikmVMV^|HNMHNFIMVwNm�OuHNbRwNH4M��j�GJ�ikFWH�O�HNM�SVn`SVH4ML�GH�ORQTSk��FIM�ikFW^|_aHNFWb�O ] Mk��n`f�ikHNfRmhMV^`HNM�^`HNfgHjQTSkb�wNm6��HNfTivHNM�cjF�O�b
HjOMVn|b���HNM�ikFI^Vc¶ikFWH�� ] mk��wNHNFIbsikHNf´pGUW^|n`fRFIbRSVJ�HNM8r�HNF ª>HNFIr·H4S ] UIbRmVMV^6FISVfRH4fs��HNF�OubRmVMV^~O � [] SVFW^|_aHNFWb�wNmdaHNfgfRFWMh^`HNfgM��V�GJ ikFIHjO>wNmxHNfRfgHNF�QTSVHNM¬ckOun`UIU�HNFWMKqsrVtuHN_vbRH4fR_aHNMVMvmVMV^~O�daHNfu� ] SVfgHNM<FWMxHNFWMv� ] QTSVHA²�HNFWUIyORQTSVfgFWbRbgH9^|HN^`UIFWHjikH4fRb��>H4fTikHNM¬�$:�m�O [] bRwNUIF�QTSCO�n|UWUIHNMCikFIHjO�H�²�HNFWUXORQTSVfRFIbRbgH«J�FWb>J [n`^`UIF�QTS�O�b�^|HNfRFIMV^`H4J� ] fTik� ] fRH ] mk��� ] M�ixfRH ] UWF�OuFWHNfgr ] fsOuHNFWM¬��sJ wNme^`HN� [] SVfRUIHNF�OubRHNM¬c�i ] �?ikHNf6SVFIHNf6HNMvbu��F�QT_aHNUWbgHLqGrVtuH4_kbgHNfR_aHNMhMkmVMh^aO ] UW^|n`fRFIbRSVJ<m�OG� [mVfdaHNf�ORQTSVFWHjivHNMVH�pGMv�>HNM�ivmVMV^`H4MCMkmVbgwNr ] f�F�OubNc���FIfTiKHNFIMVH9JLnvivmVU ] fRH8�sHjOub ] UWbRmhMV^(ikHjO�pGUI^`n|fRFWbgSVyJ<m�O ] Mh^`HjOubRfRH4rVbNc���n`r�HNF�ikFIH<º �¶HN_vbRFIdkFIb [] b�ikH�O«psUW^`n|fRFIbRSVJ<m�O�FWJ �sFWMvrVUWFXQY_ ] mk�.ikFWH<psr ] fgr·H4FWybRmhMV^aOuwNHNFWb´FWMC�Vf ] _vbRF�OgQYShHNM0pGMv�>HNM�ivmVMV^`H4MCFWJ Q�n`fTivHNfR^|fRmVM�i0O�bgHNSVHNM0Oun`UIU��¶E ] O�z fgn`rVUIHNJ ikHNfqsrVtuHN_vbRHNfg_aHNMVMvmVMV^9FIJ�laFIMVMVHAdan`M(EGH¹¸PMVFWbgFWn`M W ���6��FWfTi(ikmVf�QYSxHNFIMVHA¼NbRn|�Vy�ivn*��M ¾ Q�n`fR^|HNSVHNMPO�y�>H4F�O�H(r�HNS ] MPikHNUWb4c�i�� S¬�
HjO6�>H4fTikHNM ] m�O�^|HNSVHNM�i�dan|M�HNFIMVHNf6^|UWn`r ] UWH4M :�HNfRUIHN^`mVMh^0ikHjO<ª>FWU�ivHjOORQTSVfgFWbRbu��HNF�OuH«UIn`_ ] UIH<�GJL^|HNrVmVMV^|HNMxwNmVf9�sHN��FIMVMvmVMV^Ldan|M�qGrVtuH4_kbgFWMk��n|fRJ ] bRFWn|MVHNMLr�HNbgf ] QYSvbRHNb4��GFIHNf���FWf�i«ivFWH�qsrVtuHN_kbgHNfR_aH4MVMkmhMV^�FWM9J�HNSVfRH4fRH ² HNFIU�OgQYSVfgFWbgbRH
wNHNfRUIHN^`b4cNOun�i ] � �\­¯® ¥R§j£ÆÁ�¨Yí ë ¦¤Â6ç`£�Á ë °¨·¥¤¨vcaikFWH�FWMAHNFIMVHNJ dan|f ] Mh^`HN^ ] MV^|HNMVHNMLlvQTSVfgFWbRb�H4fRJLFIbRbRH4UWb��>n|fTikHNM<OuFWM�i¶cNFWM6ivHNJ M ] QYSk��n|UW^|HNM�ikHNMlvQTSVfRFIbRb�wNmVf�Q�HNfgr·H�ORO�H4fRmVMV^�ikH4f.qsrVtuHN_vbRH4fR_aHNMVMvmVMV^sHNFIMV^`HNrhmVM�ikHNM<�>H4fTikHNM¬�aEGFWH�O�HsORQTSVfgFWbRbu��HNF�OuHº�fR_aHNMhMkmVMh^�r ] O�FIHNfRb ] mk�´ikHNJ���¦¤Á�¨ ä Á .eæk¥¤¦ ��¥gæa¡`§j£ÆÁ ë ¨ dan|M�ª>FIU�ik�hmVMV_vbRHNM�c¬ikFWH9� [mVf�ikFIH T0HNFIybRH4fRdaHNf ] fRr�HNFIbRmVMh^CFWM}ivHNJ ��n`UI^`HNMPikHNM{lÀQYSVfgFWbgb6MVF�QTSkb O�FI^`MVF�¸�_ ] MvbLOuFWM�i��>ï«Á±¥��V¦gça¨À¢�í ë ¦¹Â6ç`£ÆÁ ë ¨¥¤Á�¨·¥g¢CBsÁ-,�æk¥g¢�M�æa¡v¦K340åæaÁ±¥´æaÁ±¥��\¡k¨À§�£�¥�æk¥¤¦G¨�¥¤¡P¥Y¨ Ä�£Æ¦¹¡`§j£Æ¡k¦T¥¤¨xæk¥R¢s£Æ¦Rça¨À¢�í ë ¦¤Â6Á±¥¤¦T£�¥¤¨�BsÁ-,�æk¥R¢�ça¡Ríí î¡v¦6æaÁ±¥�� ¥¤ÁW£u¥¤¦ ê ¥¤¦Rça¦ ­ ¥¤ÁW£Æ¡k¨|©�¢4ÁÈ©a¨VÁ é�§*ça¨k£�¥��\¡v¨À§j£u¥<¦Y¥gæa¡ ä Á±¥¤¦T£ Ã ¥¤¦Ræk¥¤¨�M Ã Á�¦gæS0hÁ±¥Y¦9ç�, ¢�z fgFWMVw4FW�ikHNf <�Hjikmh_kbgFWn`M êNë ¨�ÄP£�¦¤¡~§�£�¡v¦ .¶¡v¨À§j£u¥¤¨ ¥¤Á�¨·¥R¢�B.Á-,�æk¥R¢ ­ ¥ ä ¥¤Á)340h¨�¥T£±� ��M G ] �VFWbgHNU �h� � ��FWf�i�ikHNfº�Mkbu��mVfu��ikHjO6HNMvbu��F�QT_aHNUWbgHNM#_an|MkbgmVfRn|fRFIHNMkbgFWHNfgbRHNM�º�fR_aHNMhMkmVMh^aO�_an|MVwNHN�hbRHjO6^`fgn`r�r�HjOgQYShfRFWH4r·H4M����MLivHNMLi ] f ] mk����n`UI^`HNMPikHNM G ] �VFIbRHNUIM8��HNfTivHNM<ikFWH�H4FWMVwNH4UWMVHNM G�n`JL��n`MhHNMkbgHNM<ikFIHjO�HjO G�n|MVwNHN�hbRHjOM [] SVHNfsHNfRU [] mVbgHNfRb4�
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pGmk��^ ] r�HxikFIHjO�H�O G ] �VFWbgHNU�OGFXO�bAHjO¤c H4FWMVHNMC_vmVfgwNHNM�c�_an|JL� ] _kbgHNM [�Gr�HNfgrVUWFXQY_ [mVr�HNf ikFWH G�n|JL��n`yMVHNMvbRH4MxikHjO¤cÀFIMxikHNM�i ] f ] mv�á��n|UW^`H4M�ikHNMUG ] �VFWbgHNUWM<M [] ShHNf>HNfgU [] mVbRHNfgbRHNM¬ckº�fg_aHNMVMvmVMV^aOudaHNf�� ] SVfRH4M�O
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wNm6^|HNr�HNM��aº�FWM<Z
UWm �~ikF ] ^`f ] JLJ ��FIfTi6i ] MVMLivHNM6º�Mvb���mhf��¬ikFWH�O�HjO
pGUW^|n`fgFWbRShJ8m�O�daH4fTikHNmhbRUWFXQYShHNM��

( )Schwellwertoperation

Objektisolierung

Morphologische

Konturpunktdetektion

Zweipegelbild

Konturpunktbild

Konturenbild

Objektbild

Originalbild
(Grauwertbild)

(Grauwertbild)

(
Konturextraktion

) -schließen und -löschen

Objektrekonstruktion
(

Konturverketten, 

Konturenausfüllen)

pGrVrVFIU�ikmVMh^ �V� & »�ZáUWm �aikF ] ^`f ] JLJ ikHjO>dvFWH4fTO�bgmk¸�^|HNMCqGrVtuH4_kbgHNfR_aHNMhMkmVMh^aO�daH4f�� ] ShfRHNM�O
EsFWHP:�FWHNUXO�HNbgwNmVMV^DikHjO9MVH4mVHNMCQ�HNf�� ] SVfRHNMPO9r·H�O�bRH4Skb<i ] fRFIM�c
FIM?HNfTOubRHNf<��FIMVFWHxivFWHx�>HNMhFW^`H4M�c^`fgn �|HNM qsrVtuHN_vbRHKFIJ ª>FWU�i?wNm}HNfg_aHNMVMVHNM¬�>EGFIHjO�H�qsrVtuHN_vb ] m�O�� ] SVU´HNf���n|UW^`b ] m�OxikHNM}�hS�OhO�FIn`yUWn|^`FXORQTSVHNMPT ] SVfgMVHNSVJ<mVMV^~O�HNFI^`HNM�OgQYS ] ��bRH4M0ikHjOGJLH4M�ORQTSVUWFXQYShHNMxpGmV^|HjO¹c
i ] O�FWM0ikFIH<ª>HN�>HN^|mVMV^O�n|U�QTSVHNfAqsrVtuHN_kbgH�HNFIMk� [] UIUWbNc�i¶� S��VFISVMVHNML��n`UI^`bD;�¼NbRf ] QT_kFIMV^ ¾ =TcVmVMPi � [mVf´ikFWH�O�H6qsrVtuHN_kbgH�i ] MVMCH4FWMHNfgS [n`SvbRHjO�psm�Z [naOumVMV^~O�daHNfgJ [n`^|HNMxr·H�O�FWbgwNbN�E ] O9z�fgFWMVwNFI��ivHjO9pGUI^`n|fRFWbgSVJ<m�O�_ ] MVM���FIHå��n|UW^`b6w4m�O ] JLJLHNMV^|H¹� ] �|b��>H4fTikHNM¬»ápsm�O�HNFWMVH4JqsfRFI^`FWM ] UWrhFWU�i<;Æ� ] UIrVrVFIU�i =sHNFIMVHNf9laH [ mVH4MVwU;�pGrhrVFWUXikmVMV^ �V� � =s��FWf�i�ikmVf�QYS0²�fRH4MVMkmhMV^CikH4f �\­ °® ¥R§j£ .¶¡v¨À§j£u¥«dan|MCikH4M�èAÁ�¨k£u¥¤¦�©a¦¹¡v¨Vær.¶¡v¨À§j£u¥¤¨�;��AÁ)340v£ ë ­¯® ¥R§�£ .¶¡v¨À§j£u¥¤¨�=AwNmVM [] QYSPO�bsHNFWM :��>HNFI�·H4^`HNUIyrVFIU�iX;�psrVrVFWUXikmVMV^ �V� W =
HNfgwNHNmV^|bN�|E ] MVM<��FWf�i9JLFWb
�sFWUµ��H�wNm�O ] JLJLH4MV^`HjOuHNbRw4bRH¤f�JLn|fR�VSVn|UWn|^`F�OgQYShHNf�sfRmVMPikn`��HNf ] bRFIn`MVH4Mxi ] OR:��>HNFI��HN^`HNUIrVFWUXi«FIM6HNFWM G�n`MvbRmhfR�VmVMh_kbgrVFWUXiV;ÆpGrVrVFIU�ikmVMh^%�V����=
bRf ] M�O���n`fRyJLFIHNfRb4c�ikHNfgHNM}z�mVMh_kbgHCFWM}ivfRHNF G�U ] OgO�HNMemVMvbRHNfgbRHNFIUWb<O�FIM�i�»�FWM½ikFWH G�U ] OgO�H0ikHNf�F ë ¨k£Æ¡v¦ .¶¡v¨À§j°£u¥ ; ��­¯® ¥R§�£W©a¦T¥¤¨ ä .¶¡v¨À§j£u¥�=Tc�ikFWHLH4FWMVHNM0dan`fg^`HN^|HNr�HNMVHNMe�Gf ] mv�>HNfgb9HNfgS ] UIbRHNM¬c FIM?ikFIHXG�U ] OROuHxikHNf

��­¯® ¥g§j£�¡v¨k£u¥¤¦±©~¦¹¡v¨Vær.¶¡v¨À§|£�¥D; ��­�® ¥R§j£ÆÁ�¨V¨·¥¤¨ .¶¡v¨À§|£u¥K=smVM�i8FIMxikFWH G�U ] OgO�HAikH4fGè�Á�¨k£�¥Y¦±©a¦¤¡k¨hær.¶¡k¨À§�£�¥
;���Á)340v£ ë ­¯® ¥R§j£ .¶¡v¨À§j£u¥4=��VEGFIHjO�Hsª>FIU�ikbgf ] M�O ��n|fRJ ] bRFWn|MAUWFWH¤��HNfRb�mVM ] rVS
[] MV^`FI^`H_G�n|MkbgmVfRHNUIHNJLHNMvbRH|cNivFWHFWJ ª>FWUXiån|SVMVHAfj[] mVJLUIF�QTSVHsª>HNwNFIHNSkmhMV^�O�bRH4SVHNM��v�GJ�^`UIn`r ] UWHaca�¤[mVf��>HNFIbRHNfgHsº�fR_aHNMVMvmVMV^~OROgQYSVfgFWbgbRH
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MVn|b���HNM�ikFI^`Hac
qGrVtuH4_kbgFWMk��n|fRJ ] bRFWn|MVHNM(wNm#^|HN��FWMhMVHNM�c�J [m�OROuHNM0ikFWH G�n|MkbgmVfRHNUIHNJLHNMvbRHAFIMCHNFWMVH4Jf [] mVJLUIF�QTSVHNM :�mPO ] J�JLHNMVS ] MV^�^|HNrVf ] QYSvb���HNfTikH4M��aEGFIHjO���FWfTi<i ] ikmVfTQTS<HNfRfgHNF�QTSkb4c`i ] �6ivFWHLG�n`MVybRmhfR�VmVMh_kbgH<ikHjOLG�n|MkbgmVfR�hmVMV_vbRrVFIU�ikHjO¤c`tuHN�>H4FWU�O ] m�O�^|HNSVHNMPi dan|MKHNFIMVHNJ G�n`MvbRmhf ] Mv� ] MV^~O��VmVMh_kb4cJLFIbRHNFIM ] M�ivHNfáw4mXG�n`MvbRmhfRHNM6daHNfg_aHNbRbgHNb
�>HNf�ikHNM��aEsFWHjOuHNf]Q�HNfR_aH4bRbRmhMV^aOudan`fR^ ] MV^AUIFWH¹��HNfgbáH4FWM G�n`MVybRmhfRHNMvrVFWUXi!;�psrVrVFWUXikmVMV^ �h����=Tc�ikHjOgO�HNM(z�mVMV_vbRHAFIMKivFWH_G�U ] OROuH9ivHNf�^`UIn`r ] U�JLFWbgHNFWM ] M�ikHNf ê ¥Y¦�§a¥�£±°£u¥T£�¥Y¨ F ë ¨k£Æ¡k¦ .¶¡k¨a§j£�¥�c�FWM?ikFIHXG�U ] OROuHxikHNf ��­�® ¥R§j£Æ¡k¨k£u¥¤¦�©a¦¹¡v¨Vær.¶¡v¨À§j£R¥6mhM�i#FWM�ikFIHUG�U ] OgO�H�ikHNfè�Á�¨k£�¥Y¦±©a¦¤¡k¨hær.¶¡k¨À§�£�¥�mhMkbgHNfRbgHNFWUIb�OuFWM�i��¶ª>HNF ikFWH�O�HNJ Q�HNfg_aHNbRbgmVMV^~O�dan`fg^ ] MV^L�>H4fTikHNMC_vUWH4FWMVHAmVM�i� ] UXORQTSCHNfR_ ] MVMkbgH G�n`MvbRmhfRHNM(HNUWFIJLFWMVFIH¹fgbNchikFWHAMVFXQYSvb�OuFW^|MVFµ¸�_ ] Mkb��¤[mVfAikFIH6ª>HN��HN^`mhMV^aOgORQTS
[] bgwNmVMV^O�FIM�i�c�i�� S¬��HjO9�>HNf�ikHNMeikFIH���HNMVFI^`HNM?mVM�i?^`fgn �`H4M qGrVtuH4_kbg_an`MvbRmVfgHNM�H
>vbRf ] SVFIHNfRb4��EGFIHjO�HjO9MvmVfikmVf�QYSDikFWH G�n`MvbRmVfg�VmVMV_vbRH�mVM�i�FISVfRH�f [] mVJLUWFXQYShHNMLª>H4wNFWHNSvmVMV^|HNM(QYS ] f ] _kbgHNfRFXO�FIHNfRbgH_G�n`MvbRmVfgHNMVyrVFIU�i�FXO�b ] UXO«�sfRmVM�ivU ] ^|H9� [mVf�HNFIMVHAUWHNFXO�bgmVMV^aO�� [] SVFI^`H ë ­¯® ¥R§j£ ­ ç*¢4Á±¥¤¦T£�¥Aª>H4�>HN^|mVMV^aOgORQTS [] bgwNmVMV^hc�ivFWH] mv�6ivFWHK^|HNM ] mVH0� ] ^|HC;�zán~O�FWbgFWn|M$= ] UIUWHNfLqsrVtuHN_vbR�hmVMV_vbRH ] MV^|HN��FWH�O�HNM}FXO�bNc ] UIUWHNFIM?MVF�QTSkb ] m�O�yfRH4F�QTSVHNM�i���EsHjO�S ] UWr0��FWf�i ] mPO«ivHNJ :��>HNFI�·H4^`HNUIrVFWUXi ; G�n`MvbRmVfgHNMkrhFWU�ib=>HNFIM#�sf ] mk��HNfRbgrVFWUXi�;ÆpGrVyrVFIU�ikmVMh^ �h�È��=�fRH4_an`M�OubRfRmhFWHNfgbNc�ikH�ORO�H4M�z�mVMV_vbRH<��FWH�ikHNf�FIM�ikFIH G�U ] OgO�HxivHNf ��­¯® ¥g§j£ .¶¡v¨À§j£u¥6mVM�iFWMDikFWHDG�U ] OROuH6ikHNf�è�Á�¨k£u¥¤¦±©~¦¹¡v¨Vær.¶¡v¨À§j£u¥ ;��AÁ)340v£ ë ­¯® ¥R§�£ .¶¡v¨À§j£u¥K=�mhMkbgHNfRbgHNFWUIb�O�FIM�i�� ��MCivFWHjOuHNJ fgHNy_an`MPO�bRfgmVFWH4fRbRH4MK�sf ] mv�>H4fRbRrhFWU�iH;�pGrVrhFWU�ivmVMV^ �h�È��=�O�FWMPi�ivFWH�FIJ�º FIMV^ ] MV^aOurVFWUXi�;ÆpGrVrVFIU�ikmVMh^ �V� � =HNMvbRS ] UWbgHNMVHNMClabgfRmV_vbRmVfgHNM�F ] U�O�SVn`JLn|^`HNMhH�mVM ] rVS [] Mh^`FW^|HLqsrVtuHN_kbgH��>HNfg_ ] MVMvb��>n`f�ikHNM����J ��n|UW^`H4M�ikHNMxOuFWM�ixikFIHEG�n|JL��n`MVHNMvbRH4MxikHjO�MVHNmVHNM�dkFIHNfTOubRmk¸�^|HNMxpGMPO ] bgwNHjO�wNm�O ] JLJLHNMh^`HNyO�bgHNUWUIbN»

& � � ë §|ç�,�Áµ¢4ç`£ÆÁ ë ¨ êNë ¨ ��­¯® ¥R§�£ .¶¡v¨À§j£u¥¤¨ ] m�OGivHNfs�KHNMV^|H ] UWUIHNf�ª>FIU�ik�VmhMV_kbgH
; G ] �VFWbgHNU��V� W »�lvQTSv�>HNUIUW�>H4fRbRr ] O�FIHNfRbgH�qsrVtuHN_kbgF�Oun`UWFIHNfRmhMV^�=

� ��ï6¥�£�¥R§�£�Á ë ¨ êNë ¨ F ë ¨k£Æ¡k¦ .¶¡k¨a§j£�¥Y¨ ] m�OsikHNfs�KHNMh^`H ] UIUWHNf�qsrVtuHN_vbR�VmhMV_kbgH
; G ] �VFWbgHNU��V���V»��Kn|fR�VSVn|UWn|^`F�OgQYShH G�n|MkbgmVfR�VmhMV_kb�ikHNbgHN_kbgFWn|M$=

W ��� ¡`¢4çaÂ6Â8¥¤¨Yí4ç*¢T¢4¡v¨`©<æk¥¤¦G¥¤¦¤Â6ÁW£±£u¥�,È£u¥¤¨ F ë ¨k£Æ¡v¦ .¶¡v¨À§j£u¥ ä ¡ F ë ¨v£�¡v¦Y¥¤¨vc`mVJ w4m9HNFIMVHNf
^`UWn|r ] yUIHNM6ª>HjOgQYShfRHNFIrVmVMV^sikH4f
qsrVtuHN_vbRH�wNm�^`HNU ] MV^|HNM��|E ] r�HNFv�>HNf�ikHNM�_kUIHNFWMVH~c¹MVFXQYSvb�OuFW^`MhFµ¸�_ ] MvbRH
G�n`MvbRmhfRHNMxHNUIFWJLFIMVFWHNfgbN�
; G ] �VFWbgHNU��V���k»�º�fR_aH4MVMkmhMV^6dan`MCqsrVtuHN_vbR_an`MvbRmhfRHNM$=�V�RQ�HNfg�>HNM�ivmVMV^�ikHjOs¼NpGy��VfRFIn`fRF ¾ y G�n`MvbRmVfg��F�OgO�HNM�OsmVM�iKivHNfG^|UWn|r ] UIHNM ��Mk��n|fRJ ] bRFWn|MVHNM�c�ivFWH] m�OAikHNMCHNfgJLFWbgbRHNUIbRHNMUG�n|MkbgmVfRHNMCw4mC^`HN��FIMVMVHNM0OuFWM�i�c¶wNmVf �´¥R§ ë ¨À¢¤£Æ¦¹¡`§j£ÆÁ ë ¨ êNë ¨ 0 ë Â ë °©k¥Y¨·¥¤¨ �\­¯® ¥R§j£u¥¤¨kc
�>n`r�HNF¶tuHjikHjO«qsrVtuHN_vbsJLFWb�HNFIMVHNJ HNFIMVSVHNFIbRUWFXQYShHNMK�sf ] mk��HNfRb�daH4fTO�H4SVHNM��FIfTi���; G ] �VFWbgHNU �h�È�v»
<�HN_an`MPO�bRfgmV_vbRFWn|MLdan`MxSVn|JLn`^|HNMVHNMCqsrVtuHN_vbRHNMY=

�`HjikH�ikHNf>n|r�HNMx^`HNM ] MVMvbRHNM(º�fR_aHNMhMkmVMh^aO�_an|JL��n`MVH4MkbgHNM6F�Oub>^`fgmVM�iVO [] bgwNUWFXQYS ] mk� HNFWMVHLQ�HNfRH4FWMk� ] yQTSkmVMh^6ikHjO�ª>FIU�ikFIMVS ] UWbRH�O
ivmVfTQTSxº�Mkbu��HNfRMvmVMV^�dan`MLMhF�QTSkb�O�FI^`MVF�¸�_ ] MvbRHNM � Mv��n`fRJ ] bRFIn`MVH4Må� [mVfsivFWH��n`UI^`HNMPikHNM�º fg_aHNMVMvmVMV^~O�_an`J��·n|MVHNMvbRHNMAmVMPi ] mk��HNFIMVH�º]>vbRf ] _vbRFWn|M<ikHNf�O�FI^`MVF�¸�_ ] MvbRHNM<�KH4fR_vJ ] yUWH�ikH4f�daHNfRHNFIMk� ] QTSvbRHNM�ª>FWUXiVO�bgfRmV_vbRmVfgHNM6� [mVf�ivFWHG��n|UW^`H4M�ikH�z�S ] OuH ] Mh^`HN��FIHjO�HNM =j�psrVrVFWUXikmVMV^ �h� & ^`FIrVb>HNFIMVHNMx�sHjO ] J8b [mVr�HNfRrVUIF�QT_ [mVr�HNf\ikFWH G�n`JL��n`MhHNMkbgHNM�ikHjO�pGUW^|n`fgFWbRShJ8m�OO�nj��FIH<ikFWH i ] ikmhfTQTSCHNfRwNH4mV^`bgHNMCª>FIU�ikbgf ] MPO ��n`fgJ ] bgFWn|MVHNM���EGFIH<pGrVrVFIU�ikmhMV^`HNM��V� �
�
�h�È�LdaHNf�ikHNmVbgyUWFXQYShHNMxikFIH9psfRr�HNFWb�O���HNF�OuH�ikFIHjO�H4fLG�n|JL��n`MVH4MkbgHNM ] MhS ] M�ixHNFWMhHjO�pGMv�>HNM�ivmVMV^aOur�HNF�Ou�VFWHNUXO¹�
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pGrVrhFWU�ivmVMV^ �V� � »�º�FWMCqsfRFI^`FIM ] UIrVFWUXi ] m�OsikHNfs¼jQ ] f ¾ y�l~H [ mhHNMVw
;Æº FIM(pGmVbRn6� [] ShfRb�dan`MxfgHjQYSvbTO>M ] QTS�UIFWMV_hO¹cikH4fs�GFWMvbRHNfg^`fgmVM�iLr�HN�>HN^|bsO�FXQYSxdan`MxUIFWMV_hO
M ] QYSxfgHjQYSvbTO
; G ] JLHNf ] ORQTSv�>HNMV_6J�FWb�ivHNJ r�HN��HN^`bgHNM(ZVn`bRn =K=
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pGrVrhFWU�ivmVMV^ �V� W »�E ] OGOgQYSv�>H4UWUW��HNfRbgr ] OuFWHNfgbRHE:���HNFW��HN^|HNUWrVFIU�i8w4mKª>FIU�i �h� � ;�FWMvdaHNfRbgFWHNfgbr=
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pGrVrhFWU�ivmVMV^ �V���V»bG�n`MvbRmhfR�VmVMh_kbgrVFWUXi w4mKª>FIU�i �h� W »E ] O�º�M�ikHNfg^`HNrhMVF�O�ikH�O�EGHNbRH4_kbgn`fTO>M ] QTSKEsH¹¸�MVFIbRFWn|M �V� & ;±FIMkdaH4fRbRFIHNfRb�=



����� � � � �$� 	��L"��
���K	����
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	���� � ������� �#���r� � � &

pGrVrhFWU�ivmVMV^ �V���k»�E ] O.fgHjO�mhUWbRFIHNfRH4M�ikH_G�n`MvbRmhfRHNMvrVFWUXi8wNm(ª>FWUXi �V���!;�FWMvdaHNfRbgFWHNfgbr=
;�HNFWMV�hF->vHNUWrVfgHNFWbgHEG�n|MkbgmVfRHNMY=
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psrVrVFWUXikmVMV^,�V� �k»¶EGFWH�fgHN_an`MPO�bRfgmVFWH4fRbRH4MP;±HNfg_ ] MVMvbRHNMY=�qGrVtuH4_kbgH ] m�Osª>FWUXi �V���V;�FWMvdaHNfRbgFWHNfgbr=
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lvQTSk��HNUWUI�>HNfgbRdaHNfu� ] SVfgHNMC�>H4fTikHNM?FIM�dvFWH4UWHNM0�Vf ] _kbgF�OgQYSVH4M�psMk��HNM�ikmVMh^`HNM?ivHNf ] mVbgn`J ] bRFXORQTSVHNMª>FWUXi ] M ] U-OhO�H´HNFWMV^|HjO�H4bRwNb4�k�KFIb>HNFIMVHNfslvQYSv�>H4UWUW��HNfRbgn`��HNf ] bRFIn`M<��FWf�i�ivmVfTQTSLHNFIMVH�HNFIMk� ] QTSVH , ë §*ç�,W¥º�Mkb�ORQTSVHNFXikmVMV^6HNFIMVH´©�, ë ­ ç�,W¥\ª>FWU�ivmVMkbgHNfRbgHNFWUImVMV^�H4fRfRH4F�QTSkb4�kEsFWH9lvQTSv�>HNUIUW�>H4fRbRd|HNf�� ] SVfRH4M<O�FWMPiLi ] ySVHNf�O�HNSVf´H¹�¶HN_kbgFWdxmVM�iCU ] OROuHNM0O�FXQYSCUIHNF�QTSkb�FIJL�VUIHNJ8H¤MvbRFWH¤fRH4M��VEGFIH6ª>FIU�ik�VmhMV_kbgH9��HNfTikH4M0ikmVfTQTSZVHjO�bgUWHN^|mVMV^�HNFWMVH4f>�sf ] mv�>H4fRbTOgQYSv�>H4UWUWH�FIM8w4�>HNFbG�U ] OROuHNMLmVMvbRH4fRbRH4FWUWb4c`ivFWH G�U ] OgO�HAikH4f>ª>FIU�ik�hmVMV_vybRH~cVikHNfgHNMx�Gf ] mv�>HNfgb>^|f [n �|HNf�nvikHNf�^`UIHNF�QTSLivHNJ ��H�O�bR^|HNUWH4^`bRH4M�lvQTSv�>HNUIUW�>H4fRb
F�O�b4camVM�ixikFWH G�U ] ORO�HikHNf�ª>FWU�iv�VmVMV_vbRHac�ivHNfRHNM��sf ] mv�>HNfgb�mVMvbRHNfgS ] UIr0ikHjO«lvQTSv�>HNUIUW�>H4fRbRH�O
UWFIHN^`b4��E ] r�HNF���FIfTiCi ] dan`M] mPO�^`H4^ ] Mh^`HNM�c´i ] �½ikHNfxª>FIU�ik��HNfRb ] r�Oub ] M�i�wN��F�OgQYShHNM{qsrVtuHN_vbR�VmhMV_kbgHNM}ivHjOxº FIMV^ ] MV^aOurVFWUXikHjOmVM�ie�GFWMvbRH4fR^`fgmVM�ik�hmVMV_vbRHNM?^`fgn ��FXO�bU;ÆO�b ] fR_aHNf G�n|Mkbgf ] Oubr=��>E ] JLFWb�mVJ8� ] �`b<HNFWMVH G�U ] OgO�HCivFWHè�Á�¨k£�¥Y¦±©a¦¤¡k¨hær.¶¡k¨À§�£�¥<mVM�ieikFWH ] M�ikH4fRHHG�U ] OgO�HDikFWH ��­¯® ¥g§j£ .¶¡v¨À§j£u¥¤�sE ] O8H4Mkb�ORQTSVHNF�ivHNM�ikH�z�fRn`yrVUIHNJ�r�HNF�HNFIMVHNf´O�n`UXQYShHNM�ª>FIU�ik�hmVMV_vbR_vU ] OgO�F�¸�wNFWH4fRmVMV^6UIFWHN^|b�FWM�ikHNf�pGm�O�� ] SVU�HNFIMVHjOG^|HNHNFI^`MVHNbgHNMlvQTSk��HNUWUI�>HNfgbRHjO¤���M(ikHNfX<�HN^|HNU���FWf�i�ivFWH ] mVbgn`J ] bRFXORQTSVH9lvQTSk��HNUWUI�>HNfgb ] m�O�� ] SVU¬ikmVfTQTS(ikFWH�pGmPO��>H4fRbRmhMV^<ikHjOª>FWUXikSVFXO�bRn|^`f ] JLJxOVdan|UWUWw4n`^`H4M�»NwNmVM
[] QYSPO�b���FWf�i9ikFIH�Q
H4fRbRH4FWUWmhMV^�ikH4f��Gf ] mv�>HNfgbRH ] UIUWHNf
ª>FIU�ik�hmVMV_vybRH�H4fRJLFIbRbRH4UWbNc¤i ] MVM<��FWfTiAHNFWM<�sf ] mv�>H4fRb ] m�O�ikFWHjOuHNf Q
H4fRbRH4FWUWmhMV^�M ] QTS6HNFIMVHNJ r�HjOubRFWJ�J8bgHNMEG�fgFWybRH4fRFWmhJ ] U�OGlvQTSk��HNUWUIH ] m�O�^|HN��[] ShUWbN��psU�O G�fgFWbRH4fRFWmhJ _ ] MhM�w~�Èª��vi ] Os�KFWMhFWJ<mVJ ;�rVwN�A�Vi ] Os� ] y
>vFWJ<mVJ!=
ikH�OG�Gf ] mv�>HNfgbRSVFXO�bgn`^`f ] JLJ O ^|HN� [] ShUWbs�>HNf�ikHNM�� � M ikHNJ Z ] UIU�chi ] ��i ] O��sF�O�bgn`^|f ] J�JJLHNShfRHNfgH ] m�Ou^`HN�Vf [] ^|bRHA� ] >kFIJ ]�] mv���>HNFXO�bNca��HNfTikH4M8JLH4SVfRHNfgHGlvQTSv�>HNUIUWHNMA� [mVf�ikFWH´�GMvbRHNfgbRHNFIUWmVMV^
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dan`M ª>FWU�iv�VmVMV_vbRHNM�FWM<JLHNSVfgHNfRH G�U ] OgO�HNM Y ; ] U�Oun9MVFXQYSvb�MvmVf�qGrVtuH4_kbgy�mVM�i<�GFWMvbRHNfg^`fgmVM�ik_vU ] ORO�H4M$=��HjOubR^`H4UWHN^|bN� � ª�ª>rkd '�& ��^`FWrhb�HNFWMVH ] mPO � [mVSVfgUWFXQYSVH�ª>HjORQTSVfRH4FWrVmVMh^«dan|MxpGUI^`n`fgFWbgSVJLHNM<wNmVf\ª>HjO�bgFWJLyJ<mVMV^Kdan|M�lvQTSk��HNUWUI�>HNfgbRHNM(mVM�i�wNmVf G�U ] OgO�F�¸�_ ] bRFIn`M?dan`M ª>FWU�iv�VmVMV_vbRHNM ] mv��^`fRmhM�i�JLHNSVfgHNfRHNflvQTSk��HNUWUIHNM��E ] O8qsfRFI^`FWM ] UW^|f ] mk��HNfRbgrVFWUXi ��FIfTi#FIM?ikHNJ SVFIHNf9H4Mkbu��F�QT_aHNUIbRH¤M0º fg_aHNMVMvmVMV^~O�daHNfu� ] SVfgHNM ] U�OHNf�O�bRH4f«lvQTSVfgFWbRb�w4mVf�qsrVtuHN_kbgHNfR_aH4MVMkmhMV^9JLFIbRbgHNU�O�HNFWMVH�O>dan`fR^|HN^`H4r·H4MVHNMClvQTSk��HNUWUI�>HNfgbRHjOR;�l~bRHNmVH4fRy� ] f ] J�HNbRHNf�=�FIMLwN�>H4F$G�U ] OROuHNMLmVMvbRH4fRbRH4FWUWb4» ] mv��ikH4f>HNFIMVHNMKlaH4FWbRH´ikFIH_G�U ] OgO�HAivHNf ��­�® ¥R§j£ .¶¡k¨À§�£�¥¤cikHNfgHNM}�sf ] mv�>H4fRb�ikHNJ�dan|fR^`H4^`HNr�HNMVH4M lÀQYSv�>HNUIUW��HNfRbA^`UIHNF�QTSvb9nvikHNf<FWShM×[mhr·H4fTO�bgHNFW^|bNc�mVMPi ] mv�ikHNf ] M�ikH4fRHNMolaHNFWbgHCikFIHPG�U ] OROuH0ikHNfxèAÁ�¨k£u¥¤¦�©a¦¹¡v¨Vær.¶¡v¨À§j£u¥TcsikHNfgHNM{�sf ] mk��HNfRb�mVMkbgHNfRS ] UWr½ikHjOlvQTSk��HNUWUI�>HNfgbRHjOVUIFWHN^|bN�*l~n`JLFIb���FWf�iAikHNM8qsrVtuHN_vbR�hmVMV_vbRHNM�H4FWMAdan`fg^`HN^|HNr�HNMVHNf��sf ] mk��HNfRb�; ��­¯® ¥R§�£±°©a¦gça¡ Ã ¥Y¦Y£)=
mVM�i6ikHNM<�sFWMvbRHNfg^`fRmhM�ik�VmVMh_kbgHNM6HNFWM<èAÁ�¨v£�¥¤¦�©a¦¤¡k¨VæN©~¦Rça¡ Ã ¥¤¦T£VwNmV^`H4n`fTivMVHNbN�~pGmk�¬ikFWH�O�H
T0HNF�OuH9��FWf�iKikmhfTQTSCikFIH���¥gæa¡`§j£ÆÁ ë ¨ådan|MKMVFXQYSvbsO�FI^`MVF�¸�_ ] MvbRHNM0ª>FIU�ik�VmhMV_kbgHNMLHNFIM � Ã ¥YÁ .·¥�©v¥�, ­ Á-,�æHNfgwNHNmV^|bN�vEGmVf�QYS�ikFWH´pGrVrhFWU�ivmVMV^`H4M �h� � mhM�i �V� W ��FWfTi�i ] O�º fg^`HNrhMVF�O�ikHNf�n`r�HNMLr�HjOgQYShfRFWH4r·H4MVHNMORQTSv�>HNUIUW�>H4fRbRr ] O�FIHNfRbgHNMxqGrVtuH4_kbgF�O�n|UWFIHNfRmVMh^9daHNf�ikHNmVbgUWF�QTSvbN���M(ikHNM(OuHNUWbgHNM�O�bgHNM(Z [] UIUWHNMx_ ] MhMKHjO ] UIUWHNFIM ] mk�
ikHNf��sfRmVMPikU ] ^`H9H4FWMVHjOGlÀQYSv�>HNUIUW��HNfRbgdaHNf�� ] SVyfRH4M�O
HNFIMVH�_an`fgfRHN_vbRH�mVM�i ] m�O�fgHNF�QTSVHNMPikH�qsrVtuHN_kbgbRfgHNMVMvmVMV^�^|HNr�HNM�� ��MXG ] �hFWbRH4U��V���«��FIfTi6HNFWM ] mv�ikHNfsª>H4bRf ] QYSvbRmhMV^<ikHNf�qsrVtuHN_vbR�VmhMV_kbgmVJL^|HNrVmVMV^�r ] OuFWHNfgbRHjO Q�HNfu� ] SVfgHNMLwNmhfRQ
H4fRr�HjOROuHNfRmhMV^<ikHNfrVFXO�SVHNf�H4fRJLFIbRbRH4UWbRH4MLqGrVtuH4_kbgFWMk��n|fRJ ] bRFWn|MVHNM<r�HjORQTSVfRFIHNr�HNM��
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� 02( �C* +.1��J ] UWUW^|HNJLHNFIMVHNM?F�OubxikFIH G�n|MkbgmVfR�hmVMV_vbTikHNbgHN_vbRFWn|M}HNFWMhH0º fg_aHNMVMvmVMV^~O�bRH�QYSVMhFW_¶c�ikFWH ] mk�<ikH4J�GHNf ] m�O�¸�M�ikH4MCdan`M0EGFXO�_an`MvbRFIMkmhFWbj[] bsikHNfAª>FIU�iÀ��mhMV_kbgFWn|M�r ] O�FIHNfRb4��E ] O :�FWHNU�r�HjOubRHNSvb´i ] fgFWM�c�ivFWHª>FWUXik�VmVMh_kbgHacaikFIH ] mk� ikHNf�HNFWMVH4M�laH4FWbRH ] MxikHNfs�sfRHNMVw4HGwN��FXORQTSVHNMxqsrVtuHN_kbgHNM6mVM�i��GFWMvbRHNfg^`fgmVM�imVM�i ] mk� ikH4f ] MPikHNfRH4MKlaHNFIbRH ] M ikHNfG�sfgHNMVwNHswN��F�OgQYShHNMLqsrVtuHN_kbgHNM<mVM�i ] M�ikHNfgHNM�qsrVtuHN_vbRH4M8FIJª>FWUXi8UWFIHN^`H4M�c ] U�O F ë ¨k£�¡v¦ .¶¡k¨À§�£�¥�wNm�_kU ] OROuFµ¸�w4FWHNfgHNM��>mhM�ixikFWH ] M�ikHNfgHNM(ª>FWUXik�VmVMV_vbRHswNmx�sFWMvbRHNfgy^`fgmVM�ik�hmVMV_vbRHNMLw4m8HNfg_kU [] fgHNM��aEGFIHspGMv�>HNM�ivmVMV^Adan`MSG�n`MvbRmVfg�VmVMV_vbTikH4bRHN_vbRn|fRHNM<r�HN��FWfg_kb�Oun`JLFIbMvmVfAHNFWMVH6UIn`_ ] UIHLª>FIU�ikbgf ] M�O ��n|fRJ ] bRFWn|M�c�r·H4F�ikHNfAmVM ] rVS [] MV^`FI^`HUG�n`MvbRmhfRHNUIHNJLHNMvbRHAn`ShMVH8f [] mVJ�yUWFXQYShH9ª>H4wNFWHNSvmVMV^<HNMvbTOubRHNSVH4M���EGFWH�O�HNfLQ�n`fR^ ] MV^(ikH4f^Q�HNfgHNFWMk� ] QYSvmVMV^<ivHjO�ª>FWUXikFWMhS ] UIbRHjO>r ] O�FIHNfRb] mv��ikHNJ z�fgFWMVwNFI�xikHNfX<�Hjikmh_kbgFWn`Mxdan|MKª>FIU�ik�hmVMV_vbRHNM � �Z [mVfAikFIH G�n|M�O�bgfRmV_vbRFIn`M0dan`M G�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgn`fRH4M0O�FWMPi FIM�O�r�HjOun`M�ikH4fRH9��n`UI^`HNMPikHLª>H4yikFIMV^`mVMh^`HNM(wNmxr·H ] QTSkbgHNM�»

� EGFIH�EGHNbRH4_kbgFWn`M(ikH4fLG�n|MkbgmVfR�hmVMV_vbRHAJ8m �9^`H4� [] SVfgUWHNFXO�bRH4b�O�H4FWM��
� EGFIH�EGHNbRH4_kbgFWn`M(ikH4fLG�n|MkbgmVfR�hmVMV_vbRH�O�n|UWU ] M(ikH4f�fRF�QTSvbRFW^|HNMxzán~O�FIbRFWn|MxHNf���n|UW^`H4M��
� EGFIH<ikmVf�QYSDikFWH G�n`MvbRmhfR�VmVMh_kbgH6^`HNrVFIU�ikH4bRHNMHG�n`MvbRmVfgUWFIMVFWHNMDO�n|UWUWH4MCi [mVMhM#mVMPiKHNFWM�ivHNmVbRFI^OuHNFWM��
) ù·ûpn ( ��nÈûuö ��nÈû + ��
j�+�ô4õ¹ö�÷aø ' a¹ö � qjÿ��#uôNõ¤ö�÷��áû��%l�n���n arljûplEij÷9e�f�i*÷ þkj�l|ýEi*÷ q$ ôNõ¤ö�÷�
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EsHNf8ShFWHNf<HNMvb���FXQY_aH4UµbgHXG�n|MkbgmVfR�VmhMV_kb�ikHNbgHN_kbgn`f<r ] OuFWHNfgb ] mv�6ivHNf8J ] bRShHNJ ] bgF�OgQYSVH¤M?�Kn|fRy�VSVn|UWn|^`FWH~� T}FWH6r�HNfgHNFWb�O�^`HNwNH4FW^`b ¿�� c�_ [n|MVMVHNM0JLn|fR�VSVn|UWn|^`F�OgQYShH�qs��HNf ] bRn|fRHNM?OuHNSVfAH*)�wNFWH4MkbswNmVfº]>kbgf ] _kbgFWn`M}dan|M�^|HNn`JLH4bRfRFXORQTSVHNM?qsrVtuHN_kbgJLHNfg_kJ ] UIHNM#��FIHCZVn`fgJCc
�sf [n �`HCnvivHNfXQ�HNfRrhFWM�ikmhMV^HNFIMV^`HjOuHNbRw4b��>HNf�ikHNM�� ��J%��n|UW^`H4M�ikHNM<�>HNf�ikHNM<ikFIH��>HjOuHNMvbRUWFXQYShHNM_Q
n|fRbgHNFWUIH �Y[mhf
H4FWMVHNM<º�FIM�O ] bRw�dan`M] mv�>J ] bRShHNJ ] bgF�OgQYSVH4f>�Kn|fR�VShn`UWn|^`FIH6r ] OuFWHNfgHNM�ikHNMDpGUW^|n`fgFWbRShJLHNMxFWMDikHNf´ikFW^|FWb ] UWHNMDª>FWUXikdaHNf ] fRyr�HNFWbgmVMV^<_kmhfRwAHNfRU [] mVbgHNfRb ¿u¿ »
� º�OCH
>kFXO�bgFWHNfgb�H4FWMVH�fgHjQTSkb(^`mVbCHNMvbu��F�QT_aHNUWbgHac�JLn`fg�VSVn`UIn`^|F�ORQTSVH?psUW^`H4rVf ] c�ikFIH�OuF�QTS ] mv��sfRmhM�ikU ] ^`HNM�ikHNfDª>nan`U�OgQYShHNM×pGUI^`HNrVf ] mVMPi%ivHNfK_vU ] ORO�FXORQTSVHNM×�KH4MV^`HNMhUWHNSVfgH#w4mVf [m�QT_vy� [mVShfRHNM(U [] �|bN���KFIb��GFIUµ��HAikFIHjO�H4fspGUW^|HNrVf ] U ] OgO�HNM(O�FXQYSCqs�VbgFWJLFIHNfRmVMh^`HNM<mVM�ix�>HNFIbRHNfgHC<�HNy�Vf [] OuHNMkb ] bgFWn`MPO�J [n|^`UWFXQYSh_aHNFWbgHNM8ShHNfRUIHNFWbgHNM��
� EGmhfTQTS8HNFIMVH�JLnvikmhU ] fgHLG�n`M�OubRfRmh_kbgFWn`M�dan`M6HNFIMk� ] QTSVHNM�c|JLn`fg�VSVn`UIn`^|F�ORQTSVHNM<�sfRmVM�ivn`��HNf ] ybgFWn`MhHNMxU ] OgO�HNMDO�FXQYSxOuHNUWrPO�b�_an`J��VUWH
>vH´ª>FWU�ivdaHNf ] fRr�HNFWbgmVMV^~O ] mv��^ ] r�HNMxU [naO�H4M��
� Z [mhfxi ] O��GHNf ] m�O ¸PM�ikHNM}dan|M labRfgmV_kbgmVfRH4M ¿ ð ] m�Oxª>FWU�ihi ] bgHNM?HNFW^|MVHNMoO�FXQYS?wNmPO ] J�JLHNMVy^|HjO�HNbgwNbRH~c�JLn`fg�VSVn`UIn`^|F�ORQTSVHCqs��HNf ] bRn`fgHNM�c��>HN^|HNM?FWSVfgHNf<º�FW^|HNM�ORQTS ] ��bNc�r·H�O�bRFIJLJ6bRHxqsrVytuHN_vbRbgHNFWUIH9wNmCH4UWFWJ�FWMVFIH¹fgHNM�c ] r�HNf ] m�QTS ] M�ikHNfgH<² H4FWUWH6ShFWMVwNmhwNmk� [mV^|HNM ¿ 8Nc�Oun(i ] �CqsrVtuHN_vbRHJLFIb>r�HjOun`M�ikH4fRHNM(ZVn`fgJLHNFW^|HNM�OgQYS ] ��bRHNM�mVM�iLJLFWb�� [mVfsikHNM(z�fRn|wNH���ikHNfsª>FIU�i ] M ] U�OVOuH�nvikHNfikH4f9�KmPO�bRH4fRHNfg_aHNMVMvmVMV^<HNfR� [mVMPORQTSkbgHNMC�KHNfg_kJ ] UWH4M�c ] m�OAikH4J ª>FWUXi�H
>vbRf ] SVFIHNfRb´�>HNf�ikHNM_ [n`MVMhHNM��
� �Kn|fR�VSVn|UWn|^`F�OgQYShH�qG��HNf ] bgn`fRH4MLOgQYS [mhbRwNHNM��>HN^|HNM9FISVfRH4f�ª>HjORQTS ] ��H4MVSVHNFIb
ikFWH���HjO�HNMvbRUIF�QTSVHNM^|HNn`JLH4bRfRFXORQTSVHNM�ZVn`fgJLHNM�ikHNf ª>FWUXikn`rVtuHN_vbRH~�Nª>HNFvUWFIMVH ] fgHNM6Z
FWUWbgHNfRMAwa� ª��N��FWf�i9i ] ^`HN^|HNMLivFWHHNFI^`HNMvbRUIF�QTSVHs^`HNn|JLHNbRfgF�OgQYSVH´ZVn`fgJ³dan`MCqsrVtuHN_vbRHNMLH4FWMVHjO�ª>FWUXikHjO
w4HNfTOub [n`fgb ¿ Fj�
� EGFIHxikmVf�QYS�JLn`fg�VSVn`UIn`^|F�ORQTSVHxqs�·H4f ] bgFWn|MVHNM?wNm�O ] JLJLH4MV^`HjOuHNbRw4bRH¤MPQ
H4f�� ] ShfRHNM�O�FIM�i�^`mVb� ] f ] UWUWH4UWF�OuFWHNfgr ] f ¿ �Y�
� ª>HjOun`M�ivHNfTO8� [mVfLH4FWMVHNM}�hf ] _vbRFXORQTSVHNM½º FIM�O ] bRw0HNFWMhHjO ë ­¯® ¥R§�£µr ] O�FIHNfRbgHNM Q�HNfu� ] SVfgHNM�OLOuFWM�iJLn|fR�VShn`UWn|^`FXORQTSVH«qs��HNf ] bRn|fRHNMxdan|f ] UIUWHNJ��>HN^|HNMLFISVfRHNf�H*)�wNFWHNMvbRH4M9mVM�iLHNFIMk� ] QTSVHNMxlanj��bRy� ] fRH4y
mhM�ix� ] f�ik� ] fRHNfgH ] UIF�O�FIHNfRr ] fR_aH4FWb�O�HNShf ] bRbgf ] _kbgFWd¶�

EGFIHApGMv�>HNM�ivmVMV^AHNFWMhHjO�JLn`fg�VSVn`UIn`^|F�ORQTSVHNM�EGHNbgHN_vbRFWn|M�O�daH4f�� ] ShfRHNM�O ] mk�
HNFWMU:��>H4FW��HN^`H4UWrVFIU�i9r�HNy��FWfg_kb�HNFIMVH´ª>FWU�ivbRf ] M�O ��n|fRJ ] bRFIn`M�c`r�HNF¶ikH4f ��n|UW^|HNM�ikH´z�mVMV_vbR_vU ] OgO�HNM�HNMkb�O�bgHNSVHNM�»~ikFWH G�U ] OgO�H´ikHNfF ë ¨k£Æ¡v¦ .¶¡v¨À§j£u¥Tc¶ikFWHLG�U ] OROuHAikHNf ��­¯® ¥g§j£�¡v¨k£u¥¤¦±©~¦¹¡v¨Vær.¶¡v¨À§|£�¥�mVMPi8ikFIHEG�U ] OROuHAikHNf�è�Á�¨k£u¥¤¦±©a¦¤¡v¨Væ`°
.¶¡v¨À§j£u¥Tc��>n|r�HNF
ikHNfs�Gf ] mv�>HNfgbsikHNf�qsrVtuHN_vbRmVMvbRH4fR^`fgmVM�ik�hmVMV_vbRH�mVMPiKikHNf\�GFWMvbRH4fR^`fgmVM�ik�hmVMV_vbRHFWM(ikFIHjO�H4J³Z ] UIU�F�ikH4MkbgF�ORQTS<F�O�b4�ó&%Tø ���TöÈû#q�� �sf`ø &/n � aNþ�e �sfNø.- ��o �|þ�q �ó�ó�ôNõ¤ö�÷aø�&]n � a4þ�e �ó ��ôNõ¤ö�÷��áû��%l�n���n arl i*÷ ÿó)`uôNõ¤ö�÷�

����n��±ûuö ij÷9ió)t¤ø�&]n � a4þ�e �ó 	�ôNõ¤ö�÷aø�&]n � a4þ�e �
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�)!��)!&% � 0�#�/ 8�� 8�0O( *,+.1 0�8 +.0 � � ;�(����.;�/�; 1�8���� �C0A+
� ; +�9�*C(��!*,+ ��9M-,079 0���9 ;�(����J³��n`UW^|HNM�ikH4MK��FWf�iKHNFWM(º�Mvb���mhf���mVMPiCikFWH � J��VUWHNJ<HNMabgFWHNfgmVMV^9H4FWMVHjO>J�n`fR�hSVn`UIn`^`FXORQTSVHNMHG�n`MVybRmhfR�VmVMh_kb�ikHNbRH4_kbgn`fTO�i ] fR^|HjO�bgHNUWUIbN��T}FWH�r�HNfRH4FWbTO�HNfg� [] SVMvb ¿ =4c`r�HjO�bgHNSkb�ikFIHLG�mVM�O�b�r�HNFVH4FWMVHNf G�n`MVyO�bgfRmV_vbRFIn`M<dan`M<JLn`fg�VSVn|UWn`^|F�OgQYS6r ] O�FIHNfRHNMPikHNM<pGUI^`n`fgFWbgSVJLHNM�FWM<ikHNf�pGmPO�� ] SVUVHNFIMVHNf�^|HNHNFI^`MVHNbgHNM

G�n`J<rVFWM ] bRFIn`M ] m�O�JLn`fg�VSVn|UWn`^|F�OgQYSVH4ML�GfgmVM�ikn|��HNf ] bRn`fgHNMxmVM�iLivHNMLi ] wNmV^|HNS [n|fRFW^|HNMKlabgfRmV_vbRmhfRyHNUIHNJLHNMvbRHNM¬c�O�nCi ] �0i ] O«^`H4� [mVM�ORQTSvbRHU:�FWHNU�ivFWHjOuHNf�pGUW^|n`fRFIbRSVJ�HNMKH*)�wNFIHNMkb´HNfRfgHNF�QTSkbs��FWf�i�� ��J��n`UI^`HNMPikHNMC��FWf�i�HNFIMVH6qs�·H4f ] bgFWn|M�O ��n|UW^`H6w4mVfEG�n|M�O�bgfRmV_vbRFIn`MCHNFIMVHjO�JLn`fg�VSVn`UIn`^|F�ORQTSVHNMHG�n`MvbRmhfRy�VmVMh_kb�ikHNbRH4_kbgn`fTOsdan`fR^|HjO�bgHNUWUIbNc�ikFIH ] U�O :�FIHNU
ikFWH º�fR_aHNMVMvmVMV^�dan`MK^|mVb���naOuFWbgFWn`MhFWHNfgbRHNM G�n`MvbRmhfRy�VmVMh_kbgHNM�cjikFIH ] M ikHNfá�sfgHNMVwNH�wN��FXORQTSVHNM9qsrVtuHN_vbRHNM´mVM�iA�GFWMvbRH4fR^`fgmVM�iGmhM�i�wN��F�OgQYSVH4M9qsrVtuHN_kbgHNMmVM�i ] M�ivHNfRHNMCqsrVtuHN_vbRHNM�UWFWH4^`HNM�cvS ] b4�
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a) Diskelement b) Quadratelement

aktueller Bildpunkt

die drei Nachbarpunkte

pGrVrhFWU�ivmVMV^ �V���a»�EGFIH�� [mVfsikFWH <�H ] UIF�OuFWHNfgmVMV^6ivHjOGEsHNbRHN_vbRn|fTO>M ] QYS(EGH¤¸�MVFWbgFWn|M �h� &] m�O�^|HN� [] SVUIbRHNM0labRfgmV_vbRmVfgHNUWHNJ�HNMkbgH��M0ikHNJ º�Mkbu��mVfu��ikHjOsJLn`fg�VSVn`UIn`^|F�ORQTSVHNM G�n`MvbRmVfg�VmVMV_vbTikH4bRHN_vbRn|fTO�M ] QTS0EGH¹¸�MhFWbRFIn`M��V� & ��FWfTi] UXOGHNf�O�bRH�O.HNFIMVH�EGFWU ] b ] bRFIn`MDikHjO ] m�O�ivHNJ�lvQTSk��HNUWUI�>HNfgbRdaHNfu� ] SVfRHNM�fRHjOumVUWbgFWHNfgHNM�ikHNMH:��>HNFI�·H4^`HNUIyrVFIU�ikHjOH;�pGrVrhFWU�ivmVMV^��V� W =<JLFWbgbRHNUXO«HNFIMVHjOLEGFXO�_aHNUIHNJLH¤MkbgHjO9ivHNfK�sfj[n �`H � � � ;ÆpGrVrVFIU�ikmhMV^ �V����=ikmVf�QYSh^`H¹� [mVShfRbN��E ] OLEGF�Ou_aHNUWH4J8HNMvbA��FWf�i [mVr�HNf�i ] O<^`HjO ] J<bRHxª>FIU�i�^`HjOgQYShn`r�HNM��R:�mVf�º fgJLFWbgbRyUWmhMV^?ikHjOX:�m�Oub ] MPikHjO«tuHjivHjO8z�mVMh_kbgHjO!;±^|HjO�H4bRwNbH;±��HNF � =9nvikH4fLMVF�QTSvb6^`HjOuHNbRwNbH;�OgQYSv� ] fRw�=#=�ikHjOikFIU ] bgFWHNfgbRHNM ª>FWU�ivHjO
��FIfTi8��n`UI^`HNM�ivH!<�HN^|HNU ] MV^|HN�>H4M�ikHNb4»
��� ËvÍáÍ�æaç*¢>ï�Áµ¢T§a¥ ,W¥¤Â8¥¤¨k£�?�Î�Í �áËvØ¹ÏjËvÍáØA¥¤Á�¨·¥¤¨�©k¥R¢j¥T£ ä £�¥Y¨ �\¡k¨a§j£�æk¥g¢ * ,W¥¤Â8¥¤¨v£ ­ ¥¤¦T¥¤Á)340�¥R¢Á�Â *\Á�¨`©aça¨`©j¢ ­ Á-,�æ�ÅÆÁ�Â � Ã ¥YÁ .·¥�©v¥�, ­ Á-,�æYÉ?î¡ ­ ¥¤¦gæk¥#3Y§j£)M�� @VÍ
Í Ã ¥Y¦Ræk¥¤¨E@�BsB�Ë ê4ë Â ï«Áµ¢T§a¥�,W¥¤Â8¥Y¨k£î¡ ­ ¥¤¦Ræk¥#3T§j£�¥Y¨5B.Á-,�ær.¶¡v¨À§j£u¥�Á�Â +´¡~¢g©~ça¨`©*¢ ­ Á-,�æ ÅÆæaç*¢0æaÁ-, ç`£�Á±¥¤¦T£u¥ BsÁ-,�æYÉ ©k¥R¢j¥T£ ä £)MGí4ç�,�, ¢�æk¥¤¦ä ¡j©k¥K0�îë ¦¤ÁÈ©k¥_* ,I¥¤Â8¥¤¨k£ .¶¡k¨a§j£>©v¥R¢j¥T£ ä £sÁµ¢¤£�Çó %�ôNõ¤ö�÷�

����n��±ûuö ij÷9i
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pGrVrhFWU�ivmVMV^ �V�'&k»�E ] OGº�fg^`HNrVMhF�O�rhFWU�ixikH4fsEGFWU ] b ] bRFIn`MKdan|M(ª>FWU�i �V� WM ] QYSDEGH¹¸�MhFWbRFIn`M �h� & ;±FIMkdaHNfgbRFIHNfRb�=
\smVMA��FWfTi�i ] O�:��>HNFI�·H4^`HNUIrVFWUXi ;ÆpGrVrVFIU�ikmVMh^ �h� W =¶mVM�i�i ] O ikFWU ] bRFIHNfRbgH�ª>FWUXi ;�psrVrVFWUXikmVMV^ �V�'&N=JLFIbRbRH4U�OGHNFIMVHNf������GyÆZVmVMV_vbRFIn`M�daH4fR_vM [mV�k��b4��E ] O9MhHNmVH!:���FXORQTSVHNMvrVFWUXiKHNMkbgS [] UIb G�n`MvbRmhfRUWFIMVFWH4MO�nj��FIHKHNFIMVH(�KHNMV^`H ] M�ikHNfgHNfNc�MVFXQYSvb<O�FI^`MVF�¸�_ ] MvbRHNf6mhM�i�_vUWHNFIMVHNfgHNf6ª>HNfgHNF�QTSVHa�
EGFIHjO�HHG�n`MvbRmhfRyUWFIMVFWH4MC^`HNr�HNM�FIJ �>HjOuHNMvbRUWFXQYShHNMCikFIHLZVn|fRJ�ikHNfAmVf�O��Vf [mVMV^|UWF�QTSVHNM?qsrVtuHN_vbRH6��FWH�ikHNfNc¬O�FWMPi ] r�HNf� [mVfs�>HNFIbRHNfgHEQ�HNf ] fRr�HNFIbRmVMV^~OROgQYSVfgFWbgbRHAMVF�QTSvb ] mPO�fRH4F�QTSVHNM�ixi [mVMhM����KFIbs�GFWU���H�HNFIMVHNf ] MPORQTSVUWFIH��`HNMhyikHNM�º�fRn~O�FWn|M8��HNfTivHNM<i ] MhM ] m�O�ikFWHjOuHNJ :���F�OgQYSVH4MkrVFIU�iA_kUIHNFWMVH4fRH�ª>HNfRH4F�QTSVH�mVM�i6mVMVHNfg� [mVM�ORQTSvbRH

< [] M�ikH4fAikHNf�fgHjO�mVUIbRFIHNfRHNMPikHNMHG�n`MvbRmVfgUWFWMhFWHNMLH4UWFWJ�FWMVFIH¹fgbNcvO�nxi ] ��i [mVMVMVH�mVM�iKHNFIM�ikHNmhbRFW^|H_G�n`MVybRmhfRUWFIMVFWH4ML^`HNMhHNfRFIHNfRb��>HNf�ikHNM��EsFWHCº�fgnaO�FIn`M���n|UW^`b�JLFWbgbRHNUXO«HNFIMVHjO��Gm ] ikf ] bRH4UWHNJLH4MkbgHjO ;ÆpGrVrVFIU�ikmVMh^ �h����=�c>�>H4U�QTSVHjO [mVr�HNfi ] O ] m�O´ikHNf������GyuqG��HNf ] bgFWn`M�fRHjOumVUWbgFWHNfgHNM�ikH :���FXORQTSVHNMvrVFWUXi!;	�
���Gy�ª>FIU�i =\^`HjOgQYSVn|r�HNMC��FWf�i�cO�nDi ] �Cw4mVf�º fgJLFWbgbRUImVMV^xikH�O :�mPO�b ] M�ikHjO�tuHjikHjOAz�mVMV_vbRH�O«ivHjO«MVH4mVHNM�ª>FWU�ivHjO.��n`UI^`HNMPikH <�HN^|HNU] Mh^`HN��HNM�ikHNbs��FWf�i�»
��� ËvÍáÍ�¨hÁ)340v£R@�BsB±Ë?æa¦T¥¤Á ��ç�340 ­ ça¦ .¶¡v¨À§j£u¥#Å)+ ­4­ Á-,�æa¡v¨`©���Ç�
�ÉDæk¥R¢ ­ ¥T£Æ¦Rç�340v£u¥T£u¥¤¨ �\¡v¨À§j£u¥R¢æk¥R¢D*\Á�¨`©aça¨`©*¢ ­ Á-,�æk¥R¢�Å � � �´°�B.Á-,�æYÉ�MÆæaÁ±¥ ê4ë Â���¡vçaæa¦Rç`£u¥�,W¥¤Â8¥Y¨k£ î¡ ­ ¥¤¦Ræk¥#3Y§�£>¢4Á�¨Væ M�©k¥g¢j¥T£ ä £)M� @VÍ
Í Ã Á�¦gæLæk¥¤¦8¥¤¨v£¯¢p.¶¦T¥#340�¥¤¨Væk¥ �\¡k¨À§�£�Á�Â +´¡`¢g©aça¨`©*¢ ­ Á-, æ½ÅÆÁ�Â�¥¤¦ ë æaÁ±¥Y¦Y£u¥¤¨ BsÁ-, æYÉ(¨VÁ)340v£©k¥g¢j¥T£ ä £uÇ
EsFWH6psrVrVFWUXikmVMV^|HNM �h� W c��V���Vc �h� &LmVM�i �h� ' FIUWUIm�O�bgfRFWH4fRHNM(ikHNM0�KH�QYS ] MVF�OuJ8mPO�ikHjOGM ] QYS0EsH¹¸�yMVFIbRFWn|M �h� & HNMvbu�>n|f���HNMVH4MKEsHNbRHN_vbRn|fTO¤��pGrhrVFWUXikmVMV^ �V� & �8daHNf�ikHNmVbgUWFXQYSvb>MVnvQTSKH4FWMVJ ] U
ikHNMDpGUW^|n`yfRFIbRSVJ<m�O�ikHjO>HNMvbu��F�QT_aHNUWbgHNM6JLn`fg�VSVn|UWn`^|F�OgQYSVH4MUG�n`MvbRmVfg�VmVMV_vbTikH4bRHN_vbRn|fTO¹�
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pGrVrhFWU�ivmVMV^ �V� ' »�E ] OGº�fg^`HNrVMhF�O�rhFWU�ixikH4f��«q.<�y�qs��HNf ] bRFIn`M(ikHNfsª>FIU�ikHNf �V� W mVM�i �h� &M ] QYSDEGH¹¸�MhFWbRFIn`M �h� & ;±FIMkdaHNfgbRFIHNfRb�=
EsFWHjOuHNfRG�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgn`f�S ] b.��n|UW^`H4M�ikH�º�FW^`H4M�ORQTS ] ��bgHNM�»
� EGH4f�EGH4bRHN_vbRn|f>UWFIH¹��HNfgb>^`mhbG��naOuFWbgFWn`MhFWHNfgbRH_G�n`MvbRmhfR�VmVMh_kbgHa�
� EGH4f�EGHNbgHN_kbgn`f���HNF�Oub�HNFIMVH>^|HNM ] mhHLG�n|MkbgmVfR�hmVMV_vbRUWn|_ ] UWFXO ] bRFWn|M ] mk�gc~i�� S��|HNf�UWFIH¹��HNfgb
iá[mVMVMVHmVMPi9HNFWM�ivHNmVbRFI^`H G�n`MvbRmVfgUWFIMVFWHNM¬� ��M6ikH4M9JLHNFXO�bgHNMAZ�[] UWUWH4M9UWFIH¹��HNfgb�HNf
HNFWMhH>��FIMVFWH4MkrVfgHNFWbgH�dan`MHNFIMVHNJ�z�F->vHNU��4EGFWH�O�H�º�FI^`HNM�OgQYS ] ��b�FXO�b
r·H�O�n`MPikHNfTO��¤[mVf�HNFIMVH�_an`MvbRmVfgn`fRFIHNMvbRFWH4fRbRH�º�fR_aH4MVMkmhMV^dan|M#qsrVtuHN_vbRHNM�c ] MCikHNfgHNMC�sfRHNMVw4HAikFWH�ikH4bRHN_vbRFIHNfRbgHNMXG�n|MkbgmVfR�VmhMV_kbgHAUWFWH4^`HNM�cv��F�QTSkbgFW^h�
� º�fs�>HNFXO�b>H4FWMx^`mVbgHjOX< ] m�ORQTSkdaH4fRS ] UWbRH4M ] mk�g�
º�FIMC�>HjOuHNMkbgUWFXQYSVH4fL\ ] QTSkbgHNFWU
HNFIMVHjOGMvmVf ] mk�sikmhfTQTS G�n|MkbgmVfR�hmVMV_vbTikHNbgHN_vbRn`fgHNMCHNfgJLFWbgbRHNUIbRHNM

G�n`MvbRmVfgUWFIMVFWHNMxr ] O�FIHNfRHNMPikHNM(pGUW^|n`fgFWbRShJ8m�O�wNmVf�qsrVtuHN_vbRHNfg_aHNMVMvmVMV^�r·H�O�bRH4SkbsFWM(ikHNf�lÀQYSv��FWHNfgFW^|y_aHNFIbNc ] mPO�ikHNJ ª>FWUXixikFWH�� [mVfAivHNMCº�fR_aH4MVMkmhMV^aOu�VfRn|wNH��<HNf���n|fTikHNfgUWFXQYSVH4ML^`UIn`r ] UWHNM�qsrVtuHN_vbRFIMk��n`fgyJ ] bRFWn|MVHNMCwNmC^|HN��FWMhMVHNM��
EGHNMhMCwNmVM [] QYS�OubAUWFWH4^`HNMCMvmVfAOuHN� ] f ] bgHXG�n`MvbRmhfRUWFIMVFWH4MCdan`f�mVMPi HNf�O�bM ] QYS�HNFWMVH4J}�>HNFIbRHNfgHNMEQ�HNf ] fRr�HNFIbRmVMV^~OROgQYSVfgFWbgb�ikHNf
ivHNbRHN_vbRFIHNfRbgHNM_G�n`MvbRmhfR�VmVMh_kbgH^;sQ�HNfR_vM [mV�k��mhMV^ikHNf G�n`MvbRmVfgUWFIMVFWHNMY=�U ] OROuHNMCOuF�QTS�^|UWn|r ] UIH8qsrVtuHN_vbRJLHNfg_kJ ] UIH�r�HjO�bgFWJLJLH4M��vEGFWHjO>r�HjivHNmVbRH4bNc�i ] �HNFIMVwNHNUIMVHLG�n`MvbRmVfgHNUWHNJ�HNMkbgH>wNm<HNFIMVHNf�E ] f�O�bgHNUWUImVMV^9H4FWMVHNf�^|HjORQTSVUWn~OROuHNMVHNM���FWMVFIH�daHNfg_kM [mh�k��b��>H4fRyikHNM�J�[m�OgO�HNM�c4ikFWH HNFWMVH�OuHNJ ] MvbRFXORQTSVH � MvbRH4fR�VfgHNb ] bRFWn|M�wNmVU [] �|bN����M G ] �hFWbRH4U��V���.��FIfTiAi ] O G�n`MhwNHN�VbHNFIMVHjO ] mv�¶ikHNM ikHNbRH4_kbgFWHNfgbRHNM_G�n|MkbgmVfR�VmhMV_kbgHNMAr ] OuFWHNfgHNM�ikH4M9psUW^`n|fRFIbRSVJ<m�O·w4mVf��sHN��FWMVMvmVMV^sdan`M^`UIn`r ] UWHNM0qsrVtuHN_kbgFWMk��n|fRJ ] bRFIn`MVHNMH; G�n|MkbgmVfRHNMY=�r·H�ORQTSVfRFIHNr�HNM��
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G�n`MvbRmhfR�VmVMh_kb�ikHNbRH4_kbgn`fTO>M ] QTSCEGH¹¸PMVFWbgFWn`M �h� &
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G�n`MvbRmVfg�VmVMV_vbTivHNbRHN_vbRn|fRHNM}r�HN��FIfR_aHNMeMkmhfLHNFWMhHCUWn`_ ] UWH0ª>FWUXikbRf ] M�O���n`fgJ ] bgFWn`M¬c�r·H4FAikHNfLmhM ] rVyS [] MV^`FI^`H G�n|MkbgmVfRHNUIHNJLHNMvbRH�n`SVMhH«f [] mVJ�UWF�QTSVHsª>HNw4FWHNSvmVMV^AHNMvbTOubRHNSVH4M�� � M(ikH4J bgf ] MPO ��n`fgJLFWH4fRbRH4Mª>FWUXi8_ [n`MVMVH4MLMVF�QTSvb>OuFW^|MVFµ¸�_ ] MkbgH G�n|MkbgmVfRHNUIHNJLHNMvbRH|cN� ] U�OgQYS ikHNbRH4_kbgFWHNfgbRH G�n|MkbgmVfRH4UWHNJLH4MkbgH>mVM�i� [m�QT_aHNMxwN��F�OgQYShHNMxikHNMxHNfgJLFWbgbRHNUIbRHNMSG�n`MvbRmVfgHNUWH4JLHNMvbRH¤M ] mk��bRfgHNbRHNM¬� :�mVf´ª>HjO�bgFWJLJ6mhMV^�ikHNf�HNFIy^`H4MkbgUWF�QTSVHNM G�n`MvbRmVfgHNM{dan|M%qsrVtuHN_vbRH4M}F�O�bxHNFIMVH<:�m�O ] JLJLH4MVS ] Mh^ ] M ] U-OhO�HDikHNf(ikHNbgHN_vbRFWH4fRbRH4M
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� Ã Á�¦gæå¢4Á±¥9¥�, Á�Â6Á�¨VÁ±¥¤¦T£±�pGmPOKikFIHjO�HNMoivfRHNF <�HN^`HNUAFXO�b(ikHNf(Z ] UIUAikHjO�F ë ¨k£Æ¡k¦Wíj¥K0 ,W¥¤¦R¢ ] rhUWHjOur ] f4c�i��ñS���i ] O!G�n`MVybgmVfRdaHNfu��n`UI^`mVMV^~O�daHNfu� ] SVfgHNMLS ] b
� ] U�ORQTSVHEQ�HNfg_aHNbRbgmVMV^~O��>H4^`HsikmVf�QYShU ] mv��HNM�� ��MxikFWH�O�HNJ�Z ] UIU��HNfTikH4MLikFIHsi ] ivmVfTQTS8H4M�O�b ] M�ikH4MVHNMUG�n`MvbRmhfRHNM ] UXO � ] U�OgQYS6mVMPi8MVF�QTSvb�O�FI^`MVF�¸�_ ] Mvb � [mhf>ivFWHqsrVtuHN_vbRHNfg_aHNMVMvmVMV^�HNFWMV^|HjO�bgmk��b�mVM�iLFI^`MVn|fRFWH4fRbN��V�E:�m�O ] JLJ�HNMk� ] OgO�mVMh^Ldan`M0JLHNSVfgHNfRH4MPG�n`MvbRmVfgHNUWH4JLHNMvbRHNMxwNm0HNFWMhHNfA©k¥R¢�3�0 , ë ¢T¢j¥¤¨·¥¤¨ F ë ¨k°£Æ¡k¦Tc�ikFIH9ivFWH�n|r·H4MK^`H4M ] MVMvbRH4M � [mhMk� <�HN^`HNUIMLMVFXQYSvb>HNfu� [mVUWUIHNM��

EGFIHjO�HjO_Q�n`fR^|HNSVHNM�fRF�QTSvbRHNbAOuF�QTS#M ] QTS?ikHNJ �\¦¤Á�¨ ä Á .}æk¥Y¦ �´¥gæa¡~§j£ÆÁ ë ¨KikH4f9MVFXQYSvbAO�FI^`MVF�¸�_ ] MvbRHNMª>FWUXik�VmVMh_kbgH
w4mVf Q�HNfgfRFIMV^`HNfgmVMV^´ikHNf G�n`JL�VUIH
>vFWb [] b�ikH�O�pGUW^|n`fgFWbRShJ8m�O¤�0� J��sHN^|HNM�O ] bRw�wNm�dkFIHNUWH4Mr�HN_ ] MVMvbRH4M G�n|MkbgmVf�¸PM�ikmVMV^~O�daHNfu� ] SVfgHNM�c¶ikFWH�_an`JL�hUWH
>vH�J ] bRSVHNJ ] bRFXORQRSVH G�fgFWbgHNfRFIHNMLwNmVf G�n`MVybRmhf�¸�M�ivmVMV^0SVHNf ] MVwNFIHNSVHNM�c
��FWf�i#FWMeikFIHjO�HNf pGfRr�HNFIb9HNFIMVHx�KHNbgSVnvikH(ikHNf G�n`MvbRmVfu¸�M�ikmVMh^#dan|fRy^`H�O�bRH4UWUWb�mVM�i ] Mh^`HN��HNM�ikHNb4c�ikFIHxO�FXQYS ] mk�´HNFWMhH8HNFIMk� ] QTSVHSG�n`MvbRmVfg�VmVMV_vbRdaHNfg_aHNbRbgmVMV^~ORO�bgf ] bRHN^|FWHO�b [mVbRw4bN�
�)!���!&% � ; +�9�*C(M0"!X9M( #$��9�8�;�+
E ] O :�FWHNU
ivFWHjOuHjO^G ] �VFWbgHNU�O>FXO�bsHjO¹cVHNFIM!Q�HNfu� ] SVfgHNMxwNmKHNfgU [] mVbRHNfgM�cVJLFIbRbRH4U�O�ikHNJ ] mPO�ikHNMDikmVfTQTSikFIH�EGH4bRHN_vbRFIn`M�ikHNf G�n`MvbRmVfg�VmVMV_vbRH�FIM!, ë §|ç�,W¥¤¦�ZVn`fRJ�dan`fgUWFIHN^`HNMPikHNM<ª>FWUXiVi ] bRHNM6J0[n|^`UIF�QTS�O�b�dvFWH4yUWH�©�, ë ­ ç�,W¥ ��Mk��n`fgJ ] bgFWn`MhHNM�[mVr�HNfsikFIH�ª>FWU�ivn`rVtuHN_vbRHsSVHNfg^`HNUIHNFWbgHNb��>HNf�ikHNM��h�GFWHNf�J8m �GtuHjiknvQTSxdan`f] UIUWHNJ�ikFWHsZVf ] ^`HsivHNf�º �¶HN_vbRFIdkFIbj[] b�ikHjO Q�HNfu� ] SVfgHNM�Oár�HNf|[m�QT_VOuF�QTSkbgFW^`b
�>H4fTikHNM¬�`ª>HNFPikHNJ ShFWHNf ] MVy^`H4�>HNM�ivHNbRHNM G�n`MvbRmVfgH
>kbgf ] _kbgFWn`MPO�daHNfu� ] SVfgHNMK��FIfTi ] m�O�^|HNSVHNMPiKdan`MCHNFIMVHNJ ] U�OspGMk� ] Mh^aO��hmVMV_vbHNFIMVHjO�qGrVtuH4_kbgHjO>HNfR_ ] MVMkbgHNMCª>FIU�ik�hmVMV_vb_;�qsrVtuHN_vbTO�mPQYSVH%=TcVJLFIbRbRH4U�O
H4FWMVHNf�w4mVM
[] QTS�Oub , ë §*ç�,W¥¤¨�;�FWMikHNf p�QYSvbRH4fRM ] QYSvr ] f�ORQTS ] ��b�=9lamPQYS�OubRf ] bRH4^`FWH(dan`Moz�mVMV_vb<wNmoz�mVMV_vbNc�ikHNf<M [] QTS�O�bgHP\ ] QYSvr ] fRy�VmVMh_kbD; G�n`MvbRmhfR�VmVMh_kb�=�^`HjOum�QYSvbN�hZ ] UWUXO ] r·H4fGFIMKivFWHjOuHNf>UIn`_ ] UIHNM(�GJL^`H4rVmVMV^�_aHNFWM�ZVn`UW^|HN�VmVMh_kb



����� � �K"����2�$	�� � ���
�X���&�&�	�2��� � �4���Y����� ���
�#	��r� � � �
^`H¤��mVM�ikHNMo��FWf�i ;�� [m�QT_aH�=�c ��n|UW^`b(ikH4fKlam�QTSkdan|fR^ ] MV^ei ] MVM OgQYShfRFWbgbu�>HNFXO�HxFWM}HNFIMVHNfx©%, ë ­ ç�,W¥¤¦T¥¤¨
\ ] QYSvr ] f�ORQTS ] ��b_;Æ� [m�QT_aHNM�ORQTSVUIFWH��|HNM$=T�~EGFWH�i ] ikmVfTQTSx^`H¹��mhM�ikHNMVH4MUG�n`MvbRmVfg�VmVMV_vbRHA�>H4fTikHNMxJLFIbRybRH4U�O8HNFIMVHjO � ë æaÁ±¥¤¦¤¡v¨`©*¢4ç�,ú© ë ¦¤ÁW£)0hÂ6¡~¢¤c�ivHNf(ikFWH#<.FXQYSvbRmVMh^?ikHNfL^|H¹��mVM�ivHNMVHNM z�mVMV_vbRH0Q¹nvikFIHNfRb4cmVM�i�ikmVfTQTS�ikFWH�pGMV^ ] r�HxikHNf ] r�Oun`UImVbRHNMeqGfgbTOu_anan`fTivFWM ] bRHNM?ivHNfA^`H¹��mVMPikHNMVHNM�G�n`MvbRmVfg�VmVMV_vbRHwNmxHNFIMVHNfLG�n`MvbRmVf�daH4fR_aHNbgbRHNb�mVM�i(i ] fg^`HjOubRHNUIUWb4�
ß<Ü¶àNËkÚ�Ï�ØNÖ ��	
Ë
E ] O9ikmVf�QYS�ikHNM0JLn|fR�VSVn|UWn|^`F�OgQYShHNM0EGHNbgHN_kbgn`fAHNfgwNHNmV^|bRH G�n`MvbRmVfg�VmVMV_vbRrhFWU�iK��FIfTiCwNHNFIUWHNMv�>HNFXO�H] rh^`HNb ] O�bgHNbNc�rVFXOLHNFWM G�n`MvbRmhfR�VmVMh_kbx^`H¤��mVM�ikHNMo��FWf�i�c�ikH4fxi ] MhM ] U�O!+´¨Yí4ça¨`©*¢p.¶¡v¨À§j£ ikHNfLwNmHNfg_aHNMVMVHNMPikHNM G�n`MvbRmVfxr�HNwNH4F�QTSVMVHNb<��FWf�i���E ] O�Z
FWM�ikH4M{HNFIMVHjOLpsMk� ] MV^~O��VmhMV_kbgHjOLfRHN_vU ] JLFWH4fRbi ] O«Z
FWM�ikH4MCHNFWMVH�O.MVH4mVHNM0ª>FWUXikn`rVtuH4_kbgHjO¹��EGFIHLqsrVtuHN_kb�O�m�QTSVH���FWfTiKM ] QTS0ikHNfEQ�n`UIUWHNMPikmVMV^�ikHNfª>HjOgQYSVfgHNFWrhmVMV^>H4FWMVHNf G�n|MkbgmVf
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EGHNf Q�n|fR^ ] MV^�ikHNf G�n`MvbRmVfgHNfR_aH4MVMkmhMV^K��FIfTi�M ] QTS�HNFIMVHNf�HNf���n|UW^`fgHNF�QTSVHNM?qsrVtuHN_vbTO�mPQYSVH ikmVfTQTSikFIH���n|UW^|HNM�ikHNMClvQTSVfgFWbRbgH�dan`UIUWwNn|^`HNM¬»
JKÐ�Í�ÏjÖáÙ��
ÖáÍ
Ú�Ï � ËvÙ 	 Ð B�Û�ÖáÍ
Û 
�pGmPO�^`H4SVHNM�ixdan`M(ikHNJ�^`H¹��mhM�ikHNMVH4M!G�n|MkbgmVf ] Mk� ] MV^~O��VmhMV_kb��FWf�i9FWM<ikH4f�p�QTSkbgHNfRM ] QYSvr ] fTORQTS ] ��b ¿ Y HNFWMhHjOá^`H¤��mVM�ikHNMhHNM G�n`MvbRmVfg�VmVMV_vbRHjO
M ] QTS<ikHNJ×M [] QYS�OubRHNMZVn`UI^`HN_an|MkbgmVfR�VmhMV_kb´^`HjOum�QYSvbN�¬Z ] UWUXO ] r·H4f«FIM0ikHNf�p�QTSkbgHNfRM ] QTSkr ] fTOgQYS ] ��b�æk¥R¢ +´¨Yí4ça¨`©j¢p.¶¡k¨À§�£�¥R¢_aHNFIM<ZPn|UW^|HN�VmVMV_vb�^`H¹��mhM�ikHNM<��FWf�i�ca��FWfTi<ikHNf�pGMv� ] MV^~O��VmVMh_kb ] U�O�º�FWMhwNHNUW�hmVMV_vb�HNFWMh^`HjOubRmk��b�mVM�iO�n|JLFWb
FW^|MVn`fgFWHNfgb ;�^`HNU [naOgQYSvbr= ; �´¥�©k¥�, � J � ¥Y¨V¨Læk¥¤¦k+´¨Yí4ça¨|©*¢p.¶¡k¨a§j£�¥¤Á�¨·¥¤¦�F ë ¨v£�¡v¦\§~¥¤Á�¨·¥¤¨ ��ç�340v°­ ça¦ .¶¡k¨À§�£�Á�¨�¢j¥¤Á�¨·¥Y¦ +L3�0v£�¥¤¦¤¨Vç�340 ­ ça¦R¢�340hç�í¤£�0hç`£gM�æaça¨h¨ Ã Á�¦gæ ¥Y¦å¥�,�Á�Â6Á�¨hÁ±¥¤¦Y£)=T���J�Z ] UIUWH>H4FWMVHNf
HNfu��n`UW^|fRHNFXQYShHNM6lam�QTSVH>FIM<ikHNf�p�QTSvbRHNfgM ] QTSkr ] fTOgQYS ] ��b���FWf�i6ikFWH�^`UIHNF�QTSVH�lam�QTSVyO�bgf ] bRHN^|FWHAOumV_kw4HjOROuFWd9�Y[mVf�tuHjikH4M8^|H¹��mVM�ikH4MVHNMxz�mVMV_vb ] MV^|HN�>H4M�ikHNb4�VEGFIHjO�HsUWn|_ ] UWHAlam�QTS�O�bgf ] bRHN^|FWHF�Oub9��FIHå��n|UW^`b ikH¹¸�MhFWHNfgbN»�ikH4f9ZVn|UW^`H4�VmVMV_vb�ikHjO ] _kbgmVHNUIUWHNM0z�mVMV_vbRH�O«��FWf�i FIM�ivHNM ] QTSvb :�H4UWUWH4MikHNf p�QYSvbRH4fRM ] QYSvr ] f�ORQTS ] ��b4c ] m�Ou^`HNShHNM�i}dan`M}ivHNf0[] m �`HNf�O�bxfRHjQTSvbRHNM�c�Shn`fRFIwNn`Mvb ] UWHNM :�HNUWUIH<;�FWMpGrVrhFWU�ivmVMV^ �V� &%& :�HNUIUWH_\GmhJLJLHNf ��=.O�mV_vwNHjOgO�FWd<� [mVf
tuH�ikHNM ] _kbgmVHNUIUWHNMxz�mVMh_kb�^|HjO�mPQYSvbNcVrVFXOGivFWHz�mVMV_vbRdaHNfu��n`UI^`mVMV^�ikHNMx^|UWHNFXQYSVH4MxpGMk� ] MV^aOu�VmVMV_vb ;±w4mVf [m�QT_b=�HNfgfRHNFXQYSvb�S ] b4��E ] ikmVf�QYS(��FWfTiLHNFIMVHZVn`UI^`H<dan`M�lvQTSVfgFWbRbgHNMKH4fRwNHNmh^`bNc���n`r�HNF�tuHjikHNf�lvQYShfRFWbgbAHNFWMVH ] m�O ] QYSvb�J [n|^`UIF�QTSVHNM�<�F�QTSvbRmVMV^|HNMfRH4�Vf [] O�HNMvbRFIHNfRb4��EGFWH <�F�QTSvbRmVMV^|HNMCivHNf6lvQYShfRFWbgbRH�_ [n|MVMVHNM�ikmVf�QYS0ikFIHX: ] SVUIHNM0�LrVF�O �~c w~�Èª�����FWHFWM(pGrhrVFWUXikmVMV^ �h� &�& ] Mh^`HN^|HNr�HNMKFXO�bNc�i ] fR^|HjO�bgHNUWUIb>��HNfTikH4M��EsFWH�z�mVMh_kb�O�m�QTSVH���FWf�i8Oun`U ] MV^|H.��n|fRbR^|HjO�H4bRwNb4c`rVF�O ikHNf�pGMv� ] MV^~O��VmVMh_kb�HNfgfRHNFXQYSvb�F�Oub
nvivHNf�i ] O
Q�HNf�� ] SVfRH4M#��HN^`HNMCH4FWMVHjO´ZPH4SVUWHNf�OGr�HNF�ikHNJ ] _vbRmVHNUIU�r�HNbRf ] QTSkbgHNbRH4M G�n|MkbgmVfRH4UWHNJLH4Mkb_;Æ� [m�QY_aH4M$=] rh^`HNrVfgnvQYShHNML��FWf�i��vE ] r�HNF¶��FWf�i�tuHjivHNf�^`H¹��mVMPikHNMVH´z�mVMV_vb ] U�O�^`H¹��mVMPikHNM<J ] fg_kFIHNfRb�mhM�i8Oun`JLFIb� [mVf�ikHNMCQ�n`fg^ ] Mh^?ikHNf G�n`MvbRmhfRHNfg_aHNMVMvmVMV^0¼NmVM�OuF�QTSkbgr ] f ¾ ^`HNJ ] QYSvbN�
pGMPORQTS ] mVUIF�QTS�_ ] MVM½ikHNf
Q�HNf���n|UW^|mVMV^aO ] UI^`n`fgFWbgSVJ8mPOá��FWH>��n|UW^`b�r�HjOgQYSVfgFWHNr�HNMU;�dk^|U��|ª>HNF�Ou�VFWH4UkFIM<pGrVrVFIU�ikmVMh^%�V� &�& =
��HNfTikH4M�»

*\Á�¨ B�¥T£Æ¦Rç�3�0v£�¥¤¦KM�æk¥¤¦Lça¡`¢g©k¥K0�¥¤¨Væ êNë ¨�¥¤Á�¨·¥¤Â�+´¨Yí4ça¨`©*¢p.¶¡v¨À§j£ æaÁ±¥�F ë ¨k£Æ¡k¦ .¶¡k¨a§j£�¥ ê ¥¤¦T°í ë ,ú©|£gM�¢4¡ 340v£ ® ¥ Ã ¥YÁ-, ¢(æk¥¤¨ îça¡ 6 ¥¤¦R¢¤£�¥¤¨e¦Y¥#340v£u¥¤¨NM ê ¥¤¦Wí�î¡j© ­ ça¦Y¥¤¨ F ë ¨v£�¡v¦ .¶¡v¨À§j£ ça¡~¢�M ­ Áµ¢(¥¤¦ó ) ������nÈö ý j�ljõRij÷9h
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Spalte
Zeile

0

1

2

3
4

410 2 3

a) Konturpunktbild b) Richtungen der Suchschritte

Das Konturrechteck

c) Darstellung der Kontur der Länge 10 durch :

 ][ 5677112343

    1) Konturcode

3) Konturrechteck: 
    - minimale Zeile: 0, maximale Zeile: 4, minimale Spalte: 0, maximale Spalte: 4

          

[ (1,0), (2,0), (3,1), (4,2), (3,3), (2,4), (1,4), (0,3), (1,2), (0,1) ]

2) Ortskoordinatenangabe:

 mit dem Anfangspunkt: p(0,1)

pGrhrVFWUXikmVMV^ �h� &�& »�E ] f�O�bgHNUWUImVMV^6HNFIMVHNfLG�n`MvbRmVf4»VHNFWM pGMk��HNM�ikmhMV^aOur·H4F�O��hFWHNU
JKÐ�Í�ÏjÖáÙ��
ÖáÍ
Ú�Ï � ËvÙ*Ú�ËaÏNÏjÖ
ÍáÛ 
 EGFWH�ikmVf�QYSDikHNMHQ
H4f���n`UI^`mVMh^aO�dan|fR^ ] MV^x^`H¤��mVM�ikHNMhHNMPG�n`MvbRmhfRy�VmVMh_kbgH�J�[m�OROuHNM�JLFIbRHNFIM ] M�ivHNfAFWMeª>HNwNFIHNSkmhMV^K^|HNrVf ] QYSvb9��HNfTivHNM�cámhJ�wNm?HNFWMhHNf9wNmPO ] J�JLHNMVyS
[] MV^`HNMPikHNM0z�mVMV_vb���n|UW^`H�wNmx^`HNU ] MV^|HNM�c¶ikFWHAHNFIMVH_G�n`MvbRmhf.��HNShUWHNfu��fRHNF¶mVM�i�H4FWM�ikH4mVbRFI^6fRHN�Vf�[] OuHNMVybRFIHNfRb4��º�FWMhHLHNFWMPikHNmVbgFW^`H ª>HjORQTSVfRH4FWrVmVMh^�H4FWMVHNf<qsrVtuHN_kbg_an`MvbRmVf�_ ] MVM?wa� ª��áivmVfTQTS?ikFIHKpsMV^ ] r·HHNFIMVHNfE: ] ShUWHNMk��n|UW^|H � ¿ 
 � ð 
"!"!"!�
 �

Pvc·J�FWb
�
� ] U�OX<�F�QTSkbgmVMV^<ikHjO�^`H¤��mVM�ikHNMhHNMPG�n`MvbRmhfR�VmVMh_kbgHjO.H4fRy��n`UI^`HNM¬��EGFWHjOuH : ] SVUIHNMk��n`UI^`HAF�Oub���FWHG��n|UW^|bGwNmxr�HjOubRFWJ�JLHNM ¿ � »EsmVfTQTS6ikFIH Q�HNfu��n`UW^|mVMV^AivHNf]G�n|MkbgmVfR�VmhMV_kbgH�FWM ikHNf p�QYSvbRH4fRM ] QYSvr ] f�ORQTS ] ��b4c ] m�Ou^`HNShHNM�i9dan`MHNFIMVHNJ r�HNUWFIHNrVFW^|HNM(pGm�Ou^ ] Mh^aO��hmVMV_vb«rhF�O�wNmVJ ^`UIHNF�QTSVHNM(z�mVMV_vb�wNmVf [m�QT_�cV��FIfTi�H4FWMVH ZPn|UW^|H9dan`MlvQTSVfRFIbRbgHNM6HNfRw4HNmV^`b4c`�>n|r�HNFatuHjikHNf>lÀQYSVfgFWbgb�FWM<HNFWMhH>dan`M ] QTSvb
J [n`^`UIF�QTSVHNM <�F�QTSkbgmVMV^`H4M6wNHNFW^|bN�aEsFWH<�F�QTSkbgmVMV^`H4MKivHNf�lvQTSVfRFIbRbRH´_ [n|MVMVHNM(ikmVf�QYS(ikFIH : ] SVUIHNM(�årVFXO �X;ÆpGrVrVFIU�ikmhMV^ �V� &�& = ] Mh^`HN^|HNr�HNM�>H4fTikHNM¬�aEGFWHsHNfgwNHNmV^|bRHE: ] ShUWHNMk��n|UW^|HG��FIfTi F ë ¨k£Æ¡k¦#3 ë æk¥
^`H4M ] MVMvbN�vEGFIHjO�H�FIMLivHNf���FWbRH4f ] bgmVf��>HNFIbdaHNfgrVfRHNFIbRHNbgH ��nvikFIHNfRmhMV^aOuJLHNbRShnvikH���FWf�iåwNmhf�� [naOumVMV^6dan`M6daH4fTORQTSVFIHjikHNMVH4M9z�fgn`rVUIHNJLHNM�cj��FWHsivFWHZVn`fgJ ] M ] U-OhO�HAnvikHNfsivFWH��KHNfR_vJ ] UWH
>vbRf ] _vbRFWn|M�c`HNFIMV^`H�O�HNbgwNbN�h�KFWb��sFWUµ��H´ikHjOLG�n`MvbRmVf�Q¹nvikHjO�_ ] MVMwa� ª���ikFWH � ] ^`H<HNFIMVHjO�qGrVtuH4_kbgHjOGivmVfTQTSCikFIH6ª>HjOubRFIJLJ6mVMV^�dan`MCº�QT_k�hmVMV_vbRHNMDO���HNwNF�¸�wNFWH4fRb��>H4fRyikHNM¬�áEsmVfTQTSCHNFWMhH6MkmVJ�HNfRFXORQTSVHA� ] MhFW�VmVU ] bgFWn`M�ikFIHjO�HNfD: ] SVUIHNMk��n`UI^`H6_ [n`MVMhHNM�OuHNUWrPO�b�_an|JL�VUWH�>kHó # ôNõ¤ö�÷aø 
áö - �rq�h �
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G�U ] ORO�F�¸�_ ] bgFWn`MPO��Vfgn`rVUIHNJLHacVn|SVMVH6i ] r�HNF ] mk��ivFWH�ª>FWUXiVi ] bgHNMx^`fgHNFµ��HNMxwNm(J [m�OgO�HNM�cvFWM(H¹�¶HN_kbgFWdaHNf
T0HNF�OuH«^|HNU [n~O�b���HNfTikH4M ¿ �N�º�FIMVH ] M�ikH4fRH6�KH4bRSVnvikH�wNmVf�HNFIM�ikHNmhbRFW^|HNM(E ] f�O�bgHNUWUImVMV^<dan`M#qsrVtuHN_vbR_an|MkbgmVfRH4MLF�Oub�ikFIH�pGMVy^ ] r�H0ikHNf ] rPO�n`UImVbRH4M qGfgbTOu_anan`fTivFWM ] bRHNM½ikHNf6^`H¤��mVM�ikHNMhHNM G�n`MvbRmhfR�VmVMh_kbgHa��EGmVf�QYSeikFIHjO�H���MVy��n`fgJ ] bgFWn|MVHNM?_ ] MVM?m�� ] ��ikFIHK� ] ^`H�;�zán~O�FWbgFWn|M$=AHNFWMhHjOåqsrVtuHN_vbRHjO9FIJ�ª>FIU�i#^|HNM ] m}O���HNw4Fµ¸�wNFIHNfRb�>H4fTikHNM¬�kEsFWHjOuH�E ] fTOubRHNUIUWmVMV^~O ] fRb�ivHNfRG�n`MvbRmhfRHNM<��FWf�iåSVFIHNf�r�HNdan`fgwNmV^`b4cVi ] O�FIH.�Y[mVf�ikFIH�Ou�
[] bgHNfRH<�HN_an`M�OubRfgmV_kbgFWn|MCdan`M#�sf ] mv�>HNfgbRn`rVtuH4_kbgHNM ] m�O�ikHNMCH4fRJLFIbRbRH4UWbRH¤MUG�n`MvbRmhfRHNMCH¹�¶HN_vbRFIdLF�OubN�¶EGHNf
G�n`MvbRmVf�Q¹nvikHL��FIfTi ] r�HNf�dan`UWUXO�b�[] M�ikFI^`_aHNFIbTOuS ] UIr·H4f ] UXO�H4FWM�º UIHNJLHNMvb´ikHNf���HjO�bg^`HNUIHN^`bgHNM�E ] bgHNMVyO�bgfRmV_vbRmhfGHNFIMVHNf G�n|MkbgmVf ] Mh^`HN^|HNr�HNM ð � ��sJ�ikFWHA�KH4MV^`HAivHNfsikmVf�QYSxivFWH_G�n`MvbRmhfRr�HjO�bgFWJLJ<mVMV^´HNfR_ ] MhMkbgHNMxª>FWUXiVO�bgfRmV_vbRmhfRHNM ] mk� i ] OHNfu��n`fTivHNfRUIF�QTSVH8w4m�fRHjivmVwNFWH4fRHNM�c���HNfTikH4M?ikFWH�daHNfR_aHNbgbRHNbgHNM G�n`MvbRmVfgHNM�c�ikH4fRHNM?� [] MV^`HxHNFIMVHLdan|fRy^`H4^`HNr�HNMVH<�sf [n �|H6MVF�QTSvb [mVr�HNf�ORQTSVfRHNFIbRHNb4c ] U�O�MVF�QTSkbsOuFW^|MVFµ¸�_ ] Mkb�� [mVfsikHNMx��n`UI^`HNM�ivHNM#lvQTSVfgFWbRb\ikHNfqsrVtuHN_vbRHNfg_aHNMVMvmVMV^<HNFWMV^|HjO�bgmk��bAmVM�i0O�n|JLFWb�FI^`MVn|fRFIHNfRb ;�^`HNU [naOgQYSvbr=_;���¥�©k¥ , � J�æaÁ±¥R¢j¥�F ë ¨k£Æ¡k¦<Áµ¢¤£©k¥R¢�3�0 , ë ¢T¢j¥¤¨NM´ç ­ ¥¤¦ ä ¡L§�,W¥¤Á�¨N=��EGFIHjO�HNf Q
H4fR_aHNbgbRmVMV^~O�dan|fR^ ] MV^<UWFWH¤��HNfRb�HNFIMPG�n`MvbRmhfRHNMvrVFWUXi�;ÆpGrVrVFIU�ikmVMh^ �h���N=�c�ikHNfgHNMCz�mVMh_kbgH9FWMikFIH G�U ] ORO�H�ikH4fG^|UWn`r ] U
JLFWbgHNFWM ] M�ikHNf ê ¥¤¦R§a¥T£�£�¥�£�¥¤¨ F ë ¨v£�¡v¦ .¶¡v¨À§j£u¥Tc�FIM(ikFWH G�U ] OgO�H�ikHNf ��­¯® ¥R§�£±°¡v¨k£�¥Y¦±©a¦¤¡k¨hær.¶¡k¨À§�£�¥smVM�iLFWM(ikFIHDG�U ] OgO�H�ikHNf�è�Á�¨k£u¥¤¦±©a¦¤¡v¨Vær.¶¡k¨a§j£�¥�mhMkbgHNfRbgHNFWUIb�O�FIM�i��
V��Ö �jÚ�ËkÍ
Ø���	 B�Î�Ë��¶ËkÍ

�Z ] UWUXO�FWMAikH4f
p�QYSvbRH4fRM ] QYSvr ] f�ORQTS ] ��b¶ikH�O�ç*§j£�¡V¥�,�,W¥¤¨ F ë ¨k£Æ¡k¦ .¶¡v¨À§j£�HjO _aH4FWM
\ ] QYSk��n|UW^|HN�VmVMV_vb�^`H¤��mVM�ikHNMx��FIfTi�cVFXO�bsikHNfsZ ] UWU�HNFIMVHNf�� [mPQY_aH�H4fR_ ] MVMvbNcVmhM�i�HNFIMVHAª>HNS ] M�ikUImVMV^ikFIHjO�HjO´� [m�QY_aH4MV�VfRn|rVUWH4JxO>��FWf�iKHNf���n|fTikHNfgUWFXQYS�cVmhJ�wNmCHNFIMVHNfswNm�O ] JLJLH4MVS [] Mh^`HNM�ivHNM�cV^`H�ORQTSVUWn~O�yO�H4MVHNM�G�n|MkbgmVfAwNmC^`H4U ] Mh^`HNM��
EGH4f9psUW^`n|fRFIbRSVJ<m�O�wNmVfAª>HNS ] M�ikUImVMV^(ikHjOA� [m�QT_aHNMV�hfRn`rhUWHNJxO>FXO�bFWJ���n`UW^|HNM�ikH4M�w4m�O ] JLJLHNMV^|H¹� ] �|bN»Z ] UWU�O�ikFWH´rVF�OuSVHNf>daH4fR_aHNbgbRHNbgHLG�n|MkbgmVfRUIFWMVFIHacvikFWH�tuHNbRwNb\ikmVf�QYSxHNFIMVH�� [mPQY_aH�r�HNS ] ��bRH4b�F�O�b4ckHNFIMVHdan`fg^`HN^|HNr�HNMVHs�Gf [n �|H>MVFXQYSvb [mVr�HNf�O�bgHNFW^|bNcN��FWf�iAO�FWH ] U�O�wNmA_kUIHNFWM�_vU ] OROuFµ¸�wNFIHNfRb¶mVM�i�i ] JLFIb ] U�O�MVFXQYSvbO�FI^`MVF�¸�_ ] Mvb�� [mVf�ikHNMC��n`UW^|HNM�ikH4M�qsrVtuHN_vbRHNfg_aHNMVMvmVMV^~ORORQTSVfgFWbRb�H4FWMV^|HjO�bgmk��bNc�mhM�i#Oun`JLFIb�FW^|MVn`fgFWHNfgb
;±^|HNU [n~ORQTSkb�=T� Z ] UWUXO ] r�HNf<ivFWHLdaHNfg_aHNbRbgHNbRHSG�n`MvbRmVfg�VmVMV_vbRUIFWMVFIH ] U�O6OuFW^`MhFµ¸�_ ] Mvb9H4FWMV^|HjO�bgmk��b6��FWf�i�c��FWf�i�ikFIH�lamPQYSVH�M ] QTS#H4FWMVHNJ G�n|MkbgmVfR�VmhMV_kb O��VFIf ] Uµ� [n`fgJLFW^xFIM�ikH4M�M [] QTS�OubRHNMoæa¦T¥¤Á ��ç�340 ­ ça¦Y°¢�340hç�í¤£u¥¤¨kc¶ikHNf � �`H4fRy \ ] QTSkr ] fTOgQYS ] ��bNchikHNf � &*H4fRy \ ] QTSkr ] fTOgQYS ] ��b�mVM�i�ikHNf &`�jHNfRy \ ] QYSvr ] f�ORQTS ] ��b4c��FWH´pGrVrhFWU�ivmVMV^%�h� &�� wNHNFI^`bNcN��n`fgbR^|HjO�HNbgwNbN�~E ] r�HNF¶_ ] MVM�ikFWH��sf [n �`HAivHNf�^`UIn`r ] UWHNMxlam�QTSVM ] QYSvr ] fRyORQTS ] ��b6ikmVf�QYS�HNFWMVH4M�labgHNmVHNfg� ] f ] JLH4bRHNfG��H�O�bR^|HNUWH4^`bA�>HNf�ikHNM��
�GFIHNf�O�n|UWU�ikFWH�ºá�¶HN_kbgFWdvFWb [] b ;&<�HNyQTSVHNMVwNH4FWbr= ikHjO>psUW^`n|fRFIbRSVJ<m�OáJLFIbRHNFIMkr�HNw4n`^`H4M9�>H4fTikHNM¬�NT0HNMVM<HNFIMXG�n`MvbRmhfR�VmVMh_kb4ckFWJ���HNFWbgHNfRH4M
+´¨À¢�340 , ¡ 6 .¶¡k¨a§j£�^`HNM ] MVMvbNcvFWM(ikFWH�O�HNf\O��VFIf ] U���[n`fgJLFW^|HNML�sJL^`HNrhmVMV^9^|H¹��mVM�ivHNMx��FWfTi¶cVi ] MVMx��FWfTiikHNfåç*§j£�¡V¥�,�,W¥ F ë ¨v£�¡v¦ .¶¡v¨À§j£L;�ivFWHjOGFXO�bAivHNfAz�mVMV_vbNc·�Y[mhfAikHNMC_aHNFIMCZVn`UI^`HN�hmVMV_vb�FWM0ikH4fAp�QTSkbgHNfRyM ] QYSvr ] f�ORQTS ] ��b<^`H¤��mVM�ikHNM?��mVf�ikH�=AJLFIb�ikHNJ +´¨À¢�3�0 ,�¡ 6 .¶¡v¨À§j£�ivmVfTQTS?HNFWMVH ��FWMVFIH�daH4fRrVmVMPikHNM
; G�n|MkbgmVfG��FIfTiL^`H�ORQTSVUWn~ORO�H4M$=T�Z ] UWU�O ] r�HNf ikFWH�O�H���FWMVFIH�dkFIHNUWH ] M�ivHNfRH G�n|MkbgmVfR�hmVMV_vbRHA[mVr�HNf [ mVHNfgbNc4i ] MVM���FWf�i9ikFIHjO�HNf¬Z ] UWU ] U�OF ë ¨k£Æ¡v¦Xíj¥K0 ,I¥¤¦Ychi�� S¬�ai ] O G�n`MvbRmVfgdaHNf���n|UW^`mhMV^aOudaHNf�� ] SVfRHNM6S ] b
� ] U�OgQYSVHRQ�HNfg_aHNbRbgmVMV^~O��>H4^`H�ivmVfTQTSVyU ] mk��HNM�cVH4fR_ ] MVMvb�mVM�i(i ] J�FWb>��FIfTixikFIHjO�HDG�n`MvbRmVf ] UXO>MVF�QTSvb�O�FI^`MVF�¸�_ ] MvbGH4FWMV^|HjO�bgmk��b�mVM�iLFW^|MVn`yfRFIHNfRb_;���¥�©k¥ ,��QJ�æaÁ±¥CF ë ¨k£�¡v¦9Áµ¢¤£

�
©~¦ ë76 �´¡k¨hæ Ã ¥¤Áµ¢¤£�¥¤Á�¨·¥A§�,W¥¤Á�¨�¥ �<î¡�3T§a¥6ça¡Rí�M\æk¥¤¦Y¥Y¨�ÄY340 ,�Á±¥ 6 ¥¤¨¥¤Á�¨·¥ � Á�¨VÁ±¥E0�¥¤¦ êNë ¦¹¦¤¡Rí¤£gM�æaÁ±¥ ê Á±¥�,W¥ ça¨Væk¥¤¦T¥CF ë ¨k£Æ¡k¦ .¶¡v¨À§j£u¥�î¡ ­ ¥Y¦ �N¡V¥¤¦T£g=��E ] MVM<��FWf�i9�>HNFIbRHNf
JLFWbgbRHNUXO�ikHNf�n|r�HNM8r�HjOgQYShfRFWH4r·H4MVHNM9UIn`_ ] UIHNMLlam�QTS�OubRf ] bRHN^|FWH_;�FWM<ikHNf p�QYShy

ó&$ ��
j�+ �áû ����nÈö (¶ôNõ¹öX÷aø 
áö�- ��qrh �
��%�ôNõ¤ö�÷�

����n��±ûuö �|÷9uj÷9i



����� � �K"����2�$	�� � ���
�X���&�&�	�2��� � �4���Y����� ���
�#	��r� � �|�

aktueller Punkt

ohne Nachbar 

pGrVrVFIU�ikmhMV^ �V� &�� »��sUWn|r ] UIHål~m�QYSPO�bRf ] bgHN^`FIH«w4mVf�lvQTSVUWFIH��`mVMh^9dan`M(� [m�QT_aHNM
bRH4fRM ] QYSvr ] f�ORQTS ] ��b�=>M ] QTSCHNFWMVH4J ZVn`UW^|HN�VmVMh_kb�� [mVf´ikHNMK^|H¹��mVM�ivHNMVHNM +´¨À¢�340 ,�¡ 6 .¶¡v¨À§j£�^`H�O�m�QTSkb4��GM�ixOun`JLFIb>��FWf�iKikH4fRQ
H4f���n`UI^`mVMh^aO�y mVM�iVQ�HNfg_aHNbRbgmVMV^~O�dan`fg^ ] MV^9��n`fgbR^`H�O�HNbgwNbN�Z ] UWU�O ] r�HNf�FIMKivHNM8��HjOubR^`H4UWHN^|bRHNMxivfRHNF�\ ] QTSkr ] fTOgQYS ] ��bRH4ML_aHNFWM ZPn|UW^|HN�VmVMV_vb>^|H¹��mVM�ivHNMx��FWfTi
;�� [mPQY_aH�F�O�bswNmC^|fRn � =Tc���FIfTi(ikHNf<ç*§j£Æ¡V¥�,-,W¥�F ë ¨v£�¡v¦ .¶¡v¨À§j£�JLFIb�ikHNJ +´¨Yí4ça¨|©*¢p.¶¡k¨a§j£>ivmVfTQTSKHNFIMVH��FWMhFWHCdaHNfgrVmVM�ikH4M}mVM�ioO�n`J�FWb<��FWfTi}ivFWH G�n`MvbRmVfx^|HjORQTSVUWn~OROuHNM���Z ] UWUXO ] r�HNf(ikFIHCrVF�OuSVHNfP;�rVF�OwNm½ikHNJ ] _vbRmVHNUIUWHNM z mhMV_kb�=9daH4fR_aHNbgbRHNbgH G�n|MkbgmVfR�hmVMV_vbRUWFIMVFWH�HNFWMVH�dan`fR^|HN^`H4r·H4MVHC�Gf [n �|HKMVFXQYSvb[mVr�HNf�ORQTSVfRHNFIbRHNbS; �´¥�©k¥�, �
J�æaÁ±¥g¢j¥ F ë ¨k£Æ¡v¦ Ã ¥¤Áµ¢¤£6¥¤Á�¨·¥<©a¦ ë76 ¥ � î¡�3Y§~¥(ça¡�í ¡k¨hæ�Áµ¢¤£G§�,W¥YÁ�¨N=Tc�nvikHNf] r�HNf�ikHNf<psr�O�b ] M�i�wN��FXORQTSVHNM?ikH4J ç*§j£Æ¡P¥�,�,W¥¤¨ F ë ¨k£�¡v¦ .¶¡k¨À§�£.mhM�i�ikH4J +´¨Yí4ça¨|©*¢p.¶¡k¨a§j£GHNFIMVHdan`fg^`HN^|HNr�HNMVHK�sf�[n �`He[mVr�HNf�ORQTSVfRH4FWbRH4b ;���¥�©k¥ , � J�æaÁ±¥R¢j¥ F ë ¨k£Æ¡k¦ Ã ¥¤Áµ¢¤£6¥¤Á�¨�¥6©a¦ ë76 ¥ � î¡�3Y§~¥xça¡Rí�Mæk¥¤¦T¥¤¨�ÄY340 ,�Á±¥ 6 ¥¤¨?¥¤Á�¨·¥ ��Á�¨VÁ±¥

�
�N¡V¥¤¦��Aæa¡v¦K3�0(æaç*¢CBsÁ-, æS0�¥Y¦ êNë ¦¤¦¤¡�í¤£)=Tc�i ] MVMK��HNfTivHNM(ikFWHjOuH�wN��HNFZ�[] UWUWH ] UXO�F ë ¨k£Æ¡k¦Wíj¥K0 ,W¥Y¦ ð ¿ ] MV^|HjO�H4SVHNM�c`mhM�i6ikFWH�O�H�daHNfR_aH4bRbRH4bRH�G�n`MvbRmhfR�VmVMh_kbgUWFWMhFWH>��FIfTi�ikHjO�S ] UWrFW^|MVn`fgFWHNfgb_;±^|HNU [n~ORQTSkb�=T�

�)!���!&$ � /�1 ;�(
8:9
� � 8 ��� �.0�� � ��0���9 0 -,0 � �G02(�� # �.(M0�+ ���J³��n`UW^|HNM�ikH4MC�>HNf�ikHNMKH4FWMVFI^`H ] UI^`n`fgFWbgSVJLF�OgQYShHAz�mVMV_vbRH<ikHNfs^`H4� [] SVUIbRHNM0� [n~O�mVMV^~O ] M�O [] bRwNH<wNmVf
G�n`MvbRmVfgHNfR_aH4MVMkmhMV^6r�HNF
ikHNf ��JL�VUIHNJ<HNMkbgF�HNfRmVMh^9ivHjO>FWJ < ] ShJLHNMxikFIHjO�H4f�pGfgr·H4FWb�HNMvbu��F�QT_aHNU�bRHNM§ ë ¨k£Æ¡v¦ ë ¦¤Á±¥¤¨k£ÆÁ±¥¤¦Y£u¥¤¨ ��­¯® ¥R§�£�¥¤¦R§a¥¤¨h¨·¡v¨`©`¢4ç�,ú© ë ¦¤ÁW£)0hÂ6¡~¢´FWM(ikHNJ�l~FWJ<mVU ] bRFWn|M�O��hfRn`^|f ] JLJ  � � ��è � B�� ðuð _vmVfRwAHNfgU [] mVbRHNfgbN»
��ó�ôNõ¤ö�÷ (�û�õ¤ûuö i
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� º�O���FWfTi ] MV^`HNMhn`JLJLH4M�c¤i ] �´ikFWH�^|HjO�m�QTSvbRHNM9qsrVtuHN_vbRH rVwN�A��G�n`MvbRmVfg�VmVMV_vbRH�OuF�QTS�dan`M�ikHNM] M�ikHNfgHNMCz�mVMV_vbRH4MKivmVfTQTSxHNFWMVH4ML_kU ] fgHNM(ª>FWU�iv�>HNfgb
mhMkbgHNfTOgQYSVH4F�ikHNM ;�O�b ] fg_aHNfRG�n`MvbRf ] Oubr=T�
� EGFIHHG�n|MkbgmVfR�hmVMV_vbRdaHNfu��n`UW^|mVMV^CHNfu��n`UI^`b ] mPO�^`H4SVHNM�i�dan`J pGMk� ] Mh^aO��hmVMV_vbNc�wNmVf|[m�QT_#wNmhJpGMv� ] MV^~O��VmVMh_kb�fRHN_vmVfTOuFWd¶���`H�ikHNf�^|H¹��mVM�ikH4MVH G�n`MvbRmVfg�VmVMV_vbA��FWfTiCOunxJ ] fg_kFIHNfRb4c�i ] �xHNf�Y[mVf�ikHNMPQ�n`fg^ ] Mh^KivHNf_G�n`MvbRmVfgHNfR_aH4MVMkmhMV^8mhM�i#ivHNMPQ�n`fR^ ] MV^(ikH4f9qsrVtuHN_kb�O�m�QTSVHAmVMVH4fRy_aHNMhMkr ] f�^`HNJ ] QTSkb���FWf�i��
� Z [mhf�ikFIH�pGMk��HNM�ikmhMV^6dan`MHG�n`MvbRmVfgHNfR_aH4MVMkmhMV^aOuJLHNbRShnvikHNMxOuFWM�ixMVHNr�HNMCivHNMxFWM(ikHNf ¼ � ¾z�fRn|^`f ] JLJLFIHNfTOu�Vf ] QYShH6dan`fTivH¹¸�MVFIHNfRbgHNM0E ] bgHNMvb7Ov��HNM���HNFWbgHNfRH<E ] bRHNMvbpOk��HNM�MVn`bu�>H4M�ikFW^h��sfRmhM�ikUWH4^`HNM�iLFXO�bsikFIH9E ] fTOubRHNUIUWmVMh^6dan`MHG�n`MvbRmVfgHNM��V�sFWHNfu� [mVf>FXO�bsikHNfsE ] bRH4MkbpOv�UG�n`MvbRmVfikH¤¸�MVFWH4fRbN�¶EGFIH<E ] bgHNMVfRH4�Vf [] O�HNMvb ] bRFWn|M � [mhfAikFWH�O�HNM0E ] bRHNMvbpOk�(F�Oub�FWM0ikH4fG��n`UI^`HNM�ivHNM0E ] ybgHNM�O�bgfRmV_vbRmhf>��HjO�bg^`HNUIHN^`b4»º�FWMhH J(Ð�Í·ÏjÖ
Ù9F�Oub�HNFWM���ËkÙjÜ
ÖáÍ ��dan`M�»

��¡kÂ6Â8¥¤¦s» �7\´²
�<îça¨`©k¥�» �p\�²
5s¦Rça¡ Ã ¥¤¦T£á» �p\�²Ä�£Æça¦Y£ .¶¡v¨À§j£�»�z>q%�p\�²Â6Á�¨VÁ�Â6ç�,W¥���¥YÁ-,W¥�» �p\�²Â6ç @|Á�Â6ç�,W¥���¥YÁ-,W¥�» �p\�²Â6Á�¨VÁ�Â6ç�,W¥�Ä .Vç�, £�¥´» �7\´²Â6ç @|Á�Â6ç�,W¥�Ä .Vç�, £�¥´» �7\´²
F ë ¨k£Æ¡v¦K3 ë æk¥s»���Ë�B&� ] mPO �p\�²
F ë ¨k£Æ¡v¦�§ ëjë ¦gæaÁ�¨Vç`£�¥Y¨�»���Ë B&� ] m�O �p\�²

EGFIH ��¡kÂ6Â8¥Y¦\r�HNw4HNF�QTSVMVHNb�H4FWMVH ] mv�ÆO�bRH4FW^`H4M�ikH \smVJLJLHNfgF�HNfRmVMh^6ikHNfsHNfg_ ] MVMvbRHNM G�n|MkbgmVyfgHNM��¶EGFWH � îça¨`©k¥�^`FIrVb´ikFWH pGMVw ] SVU
ikHNfswNmKH4FWMVHNfLG�n|MkbgmVf�daHNfg_aHNbRbgHNbRHNM�z�mVMV_vbRH ] M��¶EGHNf
5s¦Rça¡ Ã ¥¤¦T£¶ikHNf>daH4fR_aHNbgbRHNbgHNM<z�mVMV_vbRH���FIfTiå�Y[mVf�tuH�ikHEG�n|MkbgmVf�MVHNmLr�HNfgHjQTSVMVHNb4�kEsFWH_G�n`J�y��n`MhHNMkbgH�Ä�£Æça¦Y£ .¶¡k¨a§j£Gr�HNwNH4F�QTSVHNMvb6ikHNM½pGMk� ] MV^aOu�VmVMV_vbLHNFIMVHNfSG�n|MkbgmVfN��EGFIH ��n|UW^|HNM�ikHNMdvFWHNf G�n|JL��n`MVHNMvbRH4M ;TÂ6Á�¨VÁ�Â6ç�,I¥ ��¥¤Á-,W¥TcAÂ6ç @*Á�Â6ç�,W¥ ��¥¤Á-,W¥Tc´Â6Á�¨VÁ�Â6ç�,W¥LÄ .Vç�, £�¥�mVM�i Â6ç`°
@|Á�Â6ç�,I¥LÄ�.hç�,È£�¥#=A^`HNr�HNMeikFIHxzánaOuFWbgFWn`MhHNMeikHNf9dvFWH4f6º�QY_v�VmVMh_kbgHLikH4f G�n|MkbgmVf ] M¬��EGmVf�QYSikFIHjO�H6dvFWH4fApGMV^ ] r�HNM�FXO�b�HNFIMVHLqsrVtuHN_vbR_an`MvbRmhfGFIM#HNFIM�<.H�QYSvbRHjQT_P;:F ë ¨k£Æ¡k¦¤¦Y¥#340v£u¥#3Y§
=´F�Oun`yUIFWHNfgbN� ��MLHNFWMhHNJ <.H�QYSvbRHjQT_9_ [n`MhMVHNMUG�n`MvbRmhfRHNMLJ�HNSVfRH4fRHNf>qsrVtuHN_vbRHsHNFIMV^`HjOgQYShUWnaOgO�HNM O�HNFIM�c] m�O�ikFIHjO�HNJ �sfRmVMPi���FWf�iåtuHjivHNfLG�n`MvbRmVf�r�HNF ikHNJ Q�HNfg_aHNbRbgmVMV^|daHNf�� ] SVfRHNM<HNFIM�H4FWM�ikH4mVbRFIy^|HNf6�Gf ] mv�>HNfgbAwNmV^`H4n`fTivMVHNbN�¬EGFWH G�n`J��·n|MVHNMvbRH F ë ¨v£�¡v¦K3 ë æk¥�^`FIrVb�ikFWH <�F�QTSvbRmVMV^ ð 8AikHNfHNfgJLFWbgbRHNUIbRHNM G�n`MvbRmhfR�VmVMh_kbgH ] M���º�FIMVH G�n`MvbRmVfx��FWf�i ] m�QTSoikmVf�QYSoivFWH G�n`JL��n|MVHNMvbRH
F ë ¨v£�¡v¦�§ ë*ë ¦gæaÁ�¨Vç`£u¥¤¨�HNFIM�ikHNmVbgFW^(i ] fR^`H�O�bRH4UWUWb4c�ikFIH<ikFWH ] r�Oun`UImVbRHNMeqGfgbTOu_anan`fTivFWM ] bRHNM�ikHNfdaHNfg_aHNbRbgHNbRH4MXG�n`MvbRmhfR�VmVMh_kbgH ] MV^`FIrVbN�

� �KFIb�ikH4fApGMV^ ] r�H<ikHjO F ë ¨k£�¡v¦¤¦Y¥#340v£u¥#3Y§a¥R¢¤c
ikH4J�F ë ¨k£�¡v¦ .¶¡k¨À§�£W©a¦gça¡ Ã ¥¤¦Y£�mhM�iCikHNf!F ë ¨k°£Æ¡k¦R§ ëjë ¦RæaÁ�¨hç`£�¥¤¨6��FWf�i H4FWMCqsrVtuHN_kb�HNFWMPikHNmVbgFW^9FXO�n|UWFWH4fRb�mVM�i8� [mVf´ikHNMxUIHNbRwNbgHNMKlvQTSVfgFWbRb\ikHNfqsrVtuHN_vbRHNfg_aHNMVMvmVMV^hckivFWHDG�n`MvbRmVfgHNM ] mPO � [mVUIUWmVMV^ ð FjckwNmVfRQ�HNfu� [mV^`mhMV^8^|HjO�bgHNUWUIbN�
��`uôNõ¤ö�÷�������nÈö ý j�ljõ �|÷Èÿ¤ÿ
��t 
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Konturverfolgung

Konturen schließen

Objektsuche

 

Konturpunktbild

Konturenbild

Nichtsignifikante

Konturen löschen

pGrhrVFWUXikmVMV^ �h� &
W »�Z
UWm �~ikF ] ^`f ] JLJ ikHjORG�n`MvbRmVfgHNfR_aH4MVMkmhMV^aOudaHNf�� ] SVfRHNMPO
pGrVrhFWU�ivmVMV^ �V� &
W daHNf�ikHNmVbgUWFXQYSvb�ivFWHL^|fRmVM�ivUWHN^|HNM�ikHClabgfRmV_vbRmVf ikHjO9n|r·H4M�r�HjOgQYShfRFWH4r·H4MVHNM<Q�HNfgy� ] ShfRHNM�OswNmVfLG�n`MvbRmVfgHNfR_aH4MVMVMvmVMV^V��psrVrVFWUXikmVMV^ �h���8w4HNFW^|b�HNFWMHG�n`MvbRmVfgHNMvrVFWUXi�cVi ] OGJLFIbRbRH4U�O�ikHjOdan`fg^`HjOubRHNUIUWbgHNMUG�n`MvbRmVfgHNfR_aH4MVMkmhMV^aOudaHNf�� ] SVfRHNMPO ] mPOGª>FIU�i �h���<bRf ] M�O ��n|fRJLFIHNfRb��>n|fTikHNMxFXO�bN���J³��n`UI^`HNMPikHNM�O�FWMPi#ikFIH Q�n`fgbRHNFIUWH�HNFWMVH�O ] mk� G�n`MvbRmVfg�VmVMV_vbRdaHNfg_aHNbRbgmVMV^Lr ] O�FIHNfRH4M�ikHNMPQ�HNfgy� ] ShfRHNM�O�wNm�O ] JLJ�HNMV^`H�O�bRH4UWUWb4»

� E ] O^Q�HNf�� ] SVfRH4M8� [mVSVfgb�FWJLJLH4f�wNmx^`HjOgQYShUWnaOgO�HNMhHNMCqGrVtuH4_kbg_an`MvbRmVfgHNM��
� EGFIHjO�H´�KHNbgSVnvikHsF�O�b�H¹�¶HN_vbRFId�c~i ] � [mVf�ikFWH´ª>HjORQTSVfgHNFWrVmhMV^�HNFIMVHNf�G�n`MvbRmhf
MvmVf�ikFIHEG�n`MvbRmhfRy�VmhMV_kbgHAmVM�iLFWSVfgH�r�HNM ] QYSvr ] fgbRHNM(ª>FIU�ik�VmhMV_kbgHGw4mVfsZVHjO�bgUWHN^|mVMV^<ikHjO�qsrVtuHN_kbgwNm�O ] JLJLH4MVyS ] MV^`H�OGSVHNf ] MV^|HNwNn`^|HNMx�>HNf�ikHNM��
� EGmhfTQTS6ikHNM�HNfRw4HNmV^`bgHNM G�n|MkbgmVfTQ¹nvivH>mVM�i6ivmVfTQTS6ikFIH G�nan|fTikFIM ] bgHNM ] MV^ ] r·H´U ] OgO�HNM O�FXQYSAFWMHNFIMk� ] QTSVHNf T#HNFXO�H<^`UIn`r ] UWHxqGrVtuH4_kbgJLHNfR_vJ ] UWH~cVFWM�Our·H�O�n`MPikHNfRH�ZVn`fgJLJLHNfg_kJ ] UIH`cVr�HjOubRFWJ�yJLH4M��
� EGFIH�<.H4_an`M�OubRfRmh_kbgFWn`M ikHNf�HNUWFIJLFWMVFIH¹fgbRHNM?FIMVMVHNfgHNM}ª>FIU�iVOubRfRmh_kbgmVfRHNM ;ÆpGm�O�� [mVUWUIHNM$=�_ ] MVM�c] MVS ] MPi�ivHNf�O�n`J�FWb�^|HN�>n|MVMVHNMVH4MUG�n`MvbRmVfgFWMk��n|fRJ ] bRFWn|MVHNM�cjFWM<HNFIMk� ] QTSVHNf]T0HNFXO�HsHNf���n|UW^`H4M��
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:�FWH4UsikHNf6dan`fgUWFIHN^`HNMPikHNM?pGfgr�HNFWb�F�O�b<HjO¤c�HNFWMVH4M�n`rVtuHN_vbRr ] O�FIHNfRbgHNMepGM�O ] bRwxwNmeHNMvb���FXQY_aH4UµM¬c�ikHNf] mv��HNfg_ ] MVMvbRHNM¬c Shn`JLn|^`HNMVH4M�qsrVtuHN_kbgHNMC� [mVf6ikFIHKlvQTS [] bgwNmVMV^DikHNf<qGrVtuH4_kbgr·H4�>HN^|mVMV^Kr ] O�FIHNfRb4�EGFIH«H4fR_ ] MVMvbRH4M ��Mk��n`fgJ ] bgFWn|MVHNM [mVr�HNf´ikFIHåqsrVtuHN_vbR�hmVMV_vbRH���HNfTikH4MKivmVfTQTS(ikFWHjOuHNM(pGM�O ] bRw~cVwNmVyO ] JLJLHNM0JLFIbAikHNM ] mPO9HNFWMVH4J ­ Á-,�ær.¶¡v¨À§j£ ­ ç*¢4Á±¥¤¦Y£u¥¤¨ B�¥ Ã ¥�©a¡k¨|©*¢T¢�340�îç`£ ä ê ¥4¦Xí4ç 0h¦T¥¤¨ ð �8^`H4�>n`MhMVHNyMVHNM ª>HN��HN^`mVMh^aO�daH4_kbgn`fRH4MoikHNfLHNFIMVwNHNUIMVHNM½ª>FWU�iv�VmVMV_vbRHac�daHNfg_kM [mh�k��bNc�mVJ w4m{HNFIMVHNf ­ ¥g¢T¢j¥¤¦Y¥¤¨
B�¥ Ã ¥�©a¡v¨`©*¢T¢�340�îç`£ ä ¡k¨a©?wNm ^`H4U ] Mh^`HNM��RQ�n`f ] m�OgO�HNbgwNmVMV^?� [mVfxHNFWMhH�Oun`U�QTSVH ë ­ ¥ ® ¥R§j£ ­ ç*¢4Á±¥¤¦T£�¥�B´¥T°Ã ¥�©a¡v¨`©*¢T¢�3�0�îç`£ ä ¡v¨`©}F�O�b(HNFWMhH#J [n|^`UIF�QTS�O�bL��HNSVUIHNf���fgHNFWH~c êNë ,�, ¢¤£aîça¨VæaÁÈ©k¥0mVM�i{fgn`rVm�OubRH}qsrVtuHN_vbRHNfgy_aHNMVMvmVMV^h�>EsFWHxFWM½ikHNJ fRHjOumVUWbgFWHNfgHNM�ikH4M G�n|MkbgmVfRHNMvrVFIU�i�c i ] O ] U�OLpsm�O�^ ] MV^~O�rVFIU�i�ivHjO8FWM G ] y�VFIbRHNU	�h���Lr�HjORQTSVfgFWHNr�HNMVH4MPQ
H4f�� ] ShfRHNM�OswNmVfDG�n`MvbRmVfgHNfR_aHNMhMkmVMh^xikFWH4Mkb4c·^|HN�>n|MVMVHNMVH4M ��Mk��n|fRJ ] ybRFIn`MVH4M [mhr·H4f<ikFWHUG�n|MkbgmVfR�VmhMV_kbgHxfRHNFXQYSVH4M#MVFXQYSvb ] m�O¤c
mhJ�ikFIH8� [mVf6HNFIMVHLn|rVtuHN_kbgr ] OuFWHNfgbRHxª>H4y�>H4^`mVMV^~OROgQYS [] bRwNmhMV^KHNfu��n`f�ikHNfRUIF�QTSVHNM���Mk��n`fgJ ] bgFWn|MVHNM [mhr·H4f<ç�,-,W¥�z mhMV_kbgH<ikHNfAª>FIU�ikn|rVtuHN_vbRHAwNmVf
Q�HNf�� [mh^`mVMV^�wNmCOubRHNUIUWHNM���EsHNMVMCivFWH6Ou��HNwNFµ¸PwNFWHNfgbRHNM(z�mVMV_vbRH ikHNfAqsrVtuHN_kbg_an`MvbRmVfgHNMxr�HjORQTSVfRH4FWr�HNMMvmVf�ivFWH6�sfRHNMVw4HAikHNf´ª>FWUXikn`rVtuHN_vbRH~c ] U�Oun8MvmVf�HNFIMVHNMx_kUIHNFWMhHNMx²�HNFWU¬ikHNf�mVfg�Vf [mVMh^`UWFXQYShHNMCqGrVtuH4_kbgy�VmVMh_kbgHa���sJ ] UWUIH8qsrVtuHN_vbR�VmVMh_kbgH«dan|UWUXO�b [] M�ikFI^8wNm(r�HjO�bgFWJLJLH4M�ca�>HNf�ikHNM?æaÁ±¥ Á�¨V¨·¥Y¦Y¥¤¨ �\¡v¨À§j£u¥tuHjikH4f�^`HN��n`MVMhHNMVHNM G�n`MvbRmhf ;�ikFIHjO�H<OuFWM�iCivFWH6JLFIbRbRH4U�O>ivHjO_G�n|MkbgmVfRH�>kbgf ] _vbRFIn`M�OudaHNf�� ] SVfRH4M�O ] U�O
��­¯® ¥g§j£�¡v¨k£u¥¤¦±©~¦¹¡v¨Vær.¶¡v¨À§|£�¥ ð = _vU ] OROuFµ¸�wNFIHNfRbgHNM6z�mVMh_kbgH�=
r·H�O�bRFIJLJ<b�mVM�i6JLFWb
HNFWMhHNJ r�HjOubRFWJ�J6bRHNM�sf ] mk��HNfRb6^|H¹�¤[mVUWUIbN��lan`JLFIb9HNMvbTOubRHNShHNM ] mPO8ikH4M G�n|MkbgmVfRHNM}�sf ] mk��HNfRbgn`rVtuHN_vbRH~cáivHNfRHNMez�mVMV_vybRH(ikmhfTQTS?ikFWH(pGMh^ ] r�HxFWShfRHNf G�nan|fTikFIM ] bgHNM�H4FWM�ikH4mVbRFI^CikH¹¸PMVFWHNfgb6OuFWM�i�� EGFWH�O�HNfDQ
n|fR^ ] MV^�ikHNfqsrVtuHN_vbR_an`MvbRmhf ] mPO �Y[mVUIUWmVMV^6��FIfTiLSVFIHNf ] U�O ��­¯® ¥R§j£Æ¦Y¥g§ ë ¨À¢¤£Æ¦¹¡`§j£ÆÁ ë ¨ r�HNwNH4F�QTSVMVHNb4�
�)!���!&% � ; +�9�*C(M0�+ #�* � ���* / / *,+.1
EGHNfLQ�n`fg^ ] Mh^LikH4fsº fg_aHNMVMvmVMV^<mVM�ixikHNfspsm�O � [mVUIUWmVMh^<ikHNfsFWMVMVH4fRHNMxz�mVMh_kbgH«H4FWMVHNfLG�n|MkbgmVf�wNmVf<�HN_an`M�OubRfgmV_kbgFWn|M9ivHNf�FWJ×º�FIMV^ ] MV^aOurVFWUXi«HNMvbRS ] UWbgHNMVHNM9l~bRfRmh_kbgmVfRHNM ;uqGrVtuH4_kbgH�=V��FIfTi�c ] m�Ou^`HNSVH4M�idan`MeHNFWMhHNJ ^|H¹��mVM�ivHNMVHNM�Á�¨V¨·¥¤¦T¥¤¨ �\¡k¨À§�£±c>fgHN_vmVfTOuFWd#� [mVf ] UWUIH ] M�ikHNfgHNM�FIMVMVHNfgHNMez�mVMV_vbRH(ikHNf
G�n`MvbRmVf�ikmhfTQTSV^`H¹� [mhSVfRb4�a�KFWbgbRHNUXOáikH�O FIJ ��n`UW^|HNM�ikH4M8r�HjOgQYSVfgFWHNr�HNMhHNM6pGMPO ] bgwNHjO���FWf�iGtuHN�>H4FWU�O�� [mVfàNË �áËPJ(Ð�Í·ÏjÖ
Ù«HNFIM�Á�¨V¨·¥¤¦T¥¤¦ ��¡v¨À§j£
r�HjO�bgFWJLJ<bR;±dv^`UÆ�VpGrhrVFWUXikmVMV^ �h� & ��=T�

& �sZáFIM�ikH�FIM<ikHNJ G�n|MkbgmVfRfgHjQYSvbRH�QY_�H4FWMVHNM G�n`MvbRmVfg�VmVMV_vb�JLFIb�ikH4J �sf ] mk��HNfRb�ivHNf�r�HNbRf ] QTSVybgHNbRHNMHG�n`MvbRmhfN�
� ��lamPQYSVH(FWMeikHNf6��n`UI^`HNMPikHNMei ] fgmVMvbRHNf<UWFIHN^`HNMPikHNM :�HNFWUIHLM ] QYSeHNFWMVH4J G�n`MvbRmhfR�VmVMh_kb<JLFWbikH4J³^`UIHNF�QTSVHNMK�sf ] mv�>HNfgbN�
W ��lamPQYSVH´FWM�ikHNf>^|UWHNFXQYShHNMX:�HNFWUIHac ] rxikHNfsla� ] UIbRHsdan`MKlÀQYSVfgFWbgb � ckM ] QYS�HNFWMVH4J ��­¯® ¥g§j£�¡v¨k£u¥¤¦T°©a¦¤¡v¨Vær.¶¡k¨a§j£±��V� [�Gr�HNfg�Vf|[mv��H�M ] QTS�ikHNM8��n|UW^`H4M�ikHNMxivfRHNF�<�HN^`HNUIM!;ÆikfRH4F
<�F�QTSvbRmVMV^|HNM�c`dv^`UÆ�vpGrVrVFIU�ikmVMh^ �h� & �r$=�cVn`rDikFWHjOuHNf>^|H¹��mVM�ivHNMVH6qsrVtuHN_kbgmVMvbRHNfg^`fRmhM�ik�VmVMh_kb�FIJ ��MVMVH4fRHNM(ikHNfLG�n|MkbgmVf�UWFIHN^`b4»
��	�ôNõ¤ö�÷�
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��HNFWMSG�n`MvbRmVfg�VmVMV_vb�JLFWb ikHNJ�^`UWH4F�QTSVHNM G�n`MvbRmVfg^`f ] mv�>HNfgb>OuF�QTS6SVn`fgFWwNn|Mkb ] UfRH�QYSvbTO�dan`M(ikFWH�O�HNJ qsrVtuHN_kbgmVMvbRHNfg^`fRmhM�ik�VmVMh_kb�r�H¹¸�MPikHNbsÖ
Í �
;±rY= � ���
� HNFWM G�n|MkbgmVfR�hmVMV_vb6JLFWb�ikHNJ�^`UIHNF�QTSVHNM G�n|MkbgmVfR^|f ] mk��HNfRb<OuF�QTS�daHNfRbgFW_ ] U[mVr�HNfsikFIHjO�H4J qsrVtuHN_vbRmVMvbRH4fR^`fgmVM�ik�hmVMV_vb�r·H¤¸�M�ikHNbsÖ
Í �
;�Q = � ���
� HNFWM G�n|MkbgmVfR�hmVMV_vb6JLFWb�ikHNJ�^`UIHNF�QTSVHNM G�n|MkbgmVfR^|f ] mk��HNfRb<OuF�QTS�daHNfRbgFW_ ] UmVMvbRHNf\ikFWH�O�HNJ�qsrVtuHN_vbRmhMkbgHNfR^|fRmVM�iv�VmVMV_vb>r�H¹¸�MPikHNbNc
Ê����
� r·H¤¸�M�ikHNb�O�FXQYSeikH4f8^|H¹��mVM�ikH4MVH#qsrVtuHN_vbRmVMvbRH4fR^`fgmVM�ik�hmVMV_vb ] m�O�lÀQYSVfgFWbgb W FIJ��MVMVH4fRHNM(ikHNfLG�n|MkbgmVfN�

psm�O�^|HNSVHNM�i}dan`M�ikFWHjOuHNJ FIMVMVHNfgHNM z mhMV_kb(�>HNf�ikHNM i ] MhM fRHN_vmVf�O�FWdoivFWH0FWM ikHNfUQ�FWH4fRHNfgyM ] QYSvr ] f�ORQTS ] ��bU;�dk^|U�� pGrVrVFIU�ikmVMh^ �V� & �0Q =�UIFWHN^|HNM�ikH4M�ª>FIU�ik�VmhMV_kbgHLJLFIb�HNFWMhHNM�dan`fg^`HN^|HNr�HNMVHNM�sf ] mk��HNfRb<^`H¹� [mhUWUWb4cámVMPi�i ] JLFWb�wNm ��­�® ¥R§j£ .¶¡k¨À§�£�¥¤¨?HNfR_vU [] fRbN��EsFWH(pGm�O�� [mVUWUImVMV^C��FWf�i?O�n`U ] MV^|HikmVf�QYSh^`H¹� [mVShfRbNcarVFXO�ikFWHA�sfRHNMVw4H�ikH4f G�n|MkbgmVf�HNfRfgHNF�QTSkb F�O�b4cai��ñS��arVF�O�ikFIHEG�n`MvbRmhf ¼ dan|UWU ¾ FXO�bN�~pGrVyrVFIU�ikmVMh^ �h� & �8daHNfTivHNmVbRUIF�QTSkbsivHNM�lam�QTSkdan|fR^ ] MV^LM ] QTSCHNFWMVH4J FIMVMVHNfgHNMCz�mVMh_kbAFWM0ivHNf_G�n`MvbRmVf4cO�nj��FIH9ivHNMCZ [mhUWUWdan|fR^ ] MV^h���M?dvFWHNUIHNM�Z [] UWUIHNM?�>HNf�ikHNMeikmVf�QYSeikH4M G�n|MkbgmVfRHNfg_aHNMVMvmVMV^|�VfRn|wNH��0O�FXQYS [mVr�HNfTOgQYSVMhHNF�ikH4M�ikH
G�n`MvbRmVfgHNM0HNfRwNH4mV^`b ;�wa�Èª��¶ikFIH G�n|MkbgmVfRH4M#FIM0pGrVrVFIU�ikmVMh^ �V� & ��=�c
O�nCi ] �(ikFWH<ª>H�O�bRFIJLJ6mVMV^<HNFIyMVHjO�FWMhMVHNfRH4Mxz�mVMV_vbRHjO�M ] QTS(ikHNJ³n|r�HNMxr·H�ORQTSVfRFIHNr�HNMVHNMUQ�HNf�� ] SVfRH4Mxi ] OsZ [mVUIUWdaHNfu� ] SVfgHNMLFIM�H4FWM_vUWHNFIMVHjO��GH4rVFWHNb´ikHNf´^`HjO ] J<bRHNM G�n|MkbgmVf7Z [] QTSVH9� [mVSVfgbN� � M0ivFWHjOuHNJ Z ] UWU
HNfRfgHNF�QTSvbsi ] O�fRH4_kmVf�O�FIdaHZ [mVUIUWdaHNfu� ] SVfgHNMxM ] QTSCHNFIMVHNJ³_vmVfRw4HNMCZ [mhUWU�ivmVfTQTSVU ] mk��ikFIH G�n`MvbRmhfR^`fgHNMVwNH�mVM�iCOun`JLFIbG��FIfTi�MvmVfHNFIM#_vUWHNFIMVHNfA²�HNFIU�ikHNf ZáU [] QYSVH<ivHNf6qGrVtuH4_kbg_an`MvbRmVf�^|H¹� [mVUIUWbN�
EGH�O�S ] UWr0��FWfTi�i ] O�Z [mVUWUIdaHNf�� ] SVfRH4MFWMeOun`U�QTSVHNM�HNfR_ ] MhMkbgHNMeZ [] UIUWHNM�c ] m�Ou^`HNShHNM�i�dan|M�HNFIMVHNJ�MVHNm?wNm?r�HjO�bgFWJLJLH4M�ikHNM�qsrVtuHN_vbRmVMhybRH4fR^`fgmVM�ik�hmVMV_vbNc
O�n|U ] Mh^`HL��FIHjikHNfgSVn`UIbNc�rVF�OAikHNf ¼ ^|f [n �`bRH ² HNFIU ¾ ivHNf_G�n`MvbRmVfpZ [] QTSVH<^`H¹� [mhUWUWb´F�O�b4�
:�mVf´ZVHjO�b�O�bRH4UWUWmhMV^VcVn|rCi ] O^Q�HNf�� ] SVfRHNM(OuF�QTSKFWMxHNFIMx_kUIHNFWMVH�OG�GH4rVFWHNbsivHNfG^|HjO ] J8bgHNM(ZáU [] QYShHAikHNf
G�n`MvbRmVfsdaHNfgU ] mv��HNMLS ] bNcV��FWf�i8��n`UW^|HNM�ikHASVH4mVfRFXO�bRFXORQTSVH,<�HN^`H4U ] Mh^`HN��HNM�ikHNb4»
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ÐbB±Ë0æk¥¤¨ ILî¡�,-, êNë ¦�©aça¨`© M 	 @�B�B�ØC¥¤Á�¨ �\­ °® ¥R§�£�¡v¨k£u¥¤¦±©a¦¤¡v¨Vær.¶¡k¨a§j£åÅÆÁ�¨h¨·¥¤¦Y¥Y¦ F ë ¨k£Æ¡v¦ .¶¡v¨À§j£ÈÉ<©k¥Ií4¡k¨Væk¥Y¨ Ã Á�¦Ræ ð Y
EsFWHjOuH�<�HN^|HNUaF�OubNcNJ ] bRSVHNJ ] bRFXORQTSGdaH4fRHNFIMk� ] QTSkb4cT��FWH���n`UI^`b
wNm9r�HN^|f [mVM�ivHNMU;�pGrhrVFWUXikmVMV^ �h� & � =T»laHNF�� HNFWMVH<OuF�QTS [mVr�HNfTOgQYShMVHNF�ivHNM�ikH G�n`MvbRmhf ;ÆpGrVrVFIU�ikmhMV^ �V� & � ] =T�
ª>HNFIJ�HNf�O�bgHNM0Z [mVUIU�ikmVf�QYShy^ ] MV^9��FIfTi9HNFIM9FIMVMVHNfgHNf�z�mVMh_kb�FWM ikHNf�H4fTO�bgHs� [] U���bRH\ikHNf�G�n`MvbRmhf�^`H¹��mhM�ikHNM��~EGFWHjOuH>HNf�O�bgHs� [] U���bRH

;K;�� !��r= � �VcvJLFWb�� !�� ] UXO>ikFIHAZáU [] QTSVH�ivHjO G�n`MvbRmhfRfRH�QYSvbRHjQT_hO4=���FIfTiLi ] MVMxfRHN_vmVf�O�FWd6^|H¹� [] fgrVbN��EsFWHMVFXQYSvb�^`H¹��[] fRrVbgH,<.H�O�b7Zá[] QTSVH ; W ;�� !	�r= � �hcVpGrVrhFWU�ivmVMV^ �V� & ��=�FXO�b�^`fj[n �`HNf ] UXO�ikFWH´�6[] U���bRH´ikHNf G�n`MVybRmhfRfRH�QYSvbRHjQT_�Z [] QTSVH ;#;
��!���= � � =���EGHjOuS ] UIrC��FWfTiKH4FWMKMhHNmVHNf´EGmVf�QYSVU ] mk�gc ] mPO�^`H4SVHNM�iCdan`M(HNFWMVH4JMVHNm<wNm<r�HjO�bgFWJLJLH4M�ikHNMAFWMhMVHNfRH4M<z mhMV_kb4caikHNf�FIM<ikHNf�wN�>H4FWbRH\�6[] U���bRH�UIFWHN^|b�mVM�i6M ] QTS�ikHNJ�n`r�HNMr�HjORQTSVfgFWHNr�HNMVH4M�Q�HNfu� ] SVfgHNM�c�wNmC¸�M�ivHNM�F�OubNc�^`H�O�b ] fRbgHNbN� \ ] QYS�ikFWH�O�HNJ wN�>HNFIbRHNM0EsmVfTQTSVU ] mk��FXO�bikFIHG^|HjO ] J8bgHLG�n|MkbgmVf�^`H¹��[] fRrVb4�VEGFIHspGm�Ou�>HNfgbRmVMV^ ikHNf <�HN^`HNUhM ] QTSLivFWHjOuHNJ�wN�>H4FWbRH4M6EGmVf�QYShU ] mv�HNfg^`FWrhb>��n`UW^|HNM�ikH�OGº�fR^|HNrVMVFXO¹»�;�� !���= � ��
� ;
��!���= � � c�i��ñS��VikH4fs¼�^|fj[n �`bRH ² H4FWU ¾ ikHNfLG�n`MvbRmhf7Z [] QYSVHF�Oub ¼ dan|UWU ¾ c>ivHjO�S ] UWr}��FIfTi}ikHNf�Z [mVUIUWdan|fR^ ] MV^ ] rV^`HNrhfRnvQTSVHNM�� ��MoikH4J Z ] UWUsM ] QTSopGrVrVFIU�ikmhMV^�V� & �0��FWf�i�ivHNf6Z [mhUWUWdan|fR^ ] MV^ ] rV^`HNrhfRnvQTSVHNM�c ] m�QYS?��HNFWU�O�FXQYS�_aHNFWM�qsrVtuHN_vbRmhMkbgHNfR^|fRmVM�iv�VmVMV_vb
; ��MVMhHNMV�VmVMh_kb�=�FWM(ikHNfLG�n`MvbRmhf>¸�M�ikHNM(U [] �`bN�
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gefärbt

a

Konturrechteck

erster innerer Punkt

zweiter 
innerer
Punkt

Eine Kontura)

b

b/2

a/2

pGrhrVFWUXikmVMV^ �h� & �h»�psm�O � [mVUIUWmVMh^6dan`M(O�FXQYS [mhr·H4fTORQTSVMVH4F�ikHNMPikHNMUG�n`MvbRmhfRHNM
Zs[mVf�ikFIHX<.HN�hfj[] OuHNMvb ] bgFWn|M<ikHNf�E ] bgHNM�caivFWH�HNFIMLqGrVtuH4_kb
_aHNMVMVw4HNF�QTSVMVHNM¬cN��FWfTi«�Y[mhf�ikFWH ��JL�hUWHNyJLHNMvbRFIHNfRmhMV^(ikHjO«H4Mkbu��F�QT_aHNUIbRHNM�§ ë ¨v£�¡v¦ ë ¦¤Á±¥¤¨k£ÆÁ±¥¤¦T£�¥¤¨ ��­¯® ¥R§�£�¥¤¦R§a¥¤¨h¨·¡v¨`©`¢4ç�,ú© ë ¦¤ÁW£)0hÂ6¡~¢<FWMeikH4JlaFIJ8mVU ] bgFWn`MPO��Vfgn`^`f ] JLJ³  � � �
è � B � ��n|UW^|HNM�ikH�E ] bRHNM�OubRfgmV_kbgmVf�^`H4� [] SVUIbN»º�FWM0ß<Ü�àNËvÚ�Ï�FXO�b�HNFIM ��ËkÙjÜ
ÖáÍ ��dan`M�»
� \GmhJLJLHNf�» �p\�²
� �sf ] mk��HNfRbA» �p\�²
� lab ] fgbR�VmVMh_kb�»�z>q%�p\�²
� JLFIMVFWJ ] UWHE:�H4FWUWH�» �p\�²
� J ] >kFIJ ] UIHE:�HNFWUIH6» �p\�²
� JLFIMVFWJ ] UWH�l~� ] UIbRH<» �p\�²
� J ] >kFIJ ] UIH�la� ] UWbRH<» �p\�²
� G�n`MvbRmhfR_anan`f�ikFWM ] bRH4M�»���Ë B � ] m�O �7\´²
� qsrVtuHN_vbR_anan|fTikFIM ] bgHNM0»���Ë�B&� ] mPO �p\�²
EsFWH ��¡vÂ6Â8¥¤¦.r�HNwNH4F�QTSVMVHNb�HNFIMVH ] mk�ÆOubRHNFI^`HNMPikH \GmVJLJ�H¹fgFWHNfgmVMV^6ivHNfGfgHN_an`MPO�bRfgmVFWH4fRbRH4M#qsrVytuHN_vbRHa�
EGH4f!5s¦gça¡ Ã ¥Y¦Y£�fgHN�Vf [] O�HNMvbRFIHNfRb�ikHNM#� [mVf�ikH4M?Z [mVUIUWdan`fg^ ] MV^xHNFWMVH4f G�n|MkbgmVf9r�HjOubRFWJ�J6bRHNM�sf ] mk��HNfRb4cáivHNf�� [mVf�tuHjikHjO9qsrVtuHN_vb�MVHNm0r�HNfRHjQTSVMVH4b«��FIfTi��¬EGFWHSG�n`JL��n`MhHNMkbgHLÄ�£Æça¦Y£ .¶¡k¨a§j£>r�HNywNHNFXQYShMVHNb(ikHNM H4fTO�bgHNMo^`H¹��mVMPikHNMVHNM�qGrVtuH4_kbgmVMkbgHNfR^|fRmVMPik�VmVMV_vbKH4FWMVHjOKqsrVtuHN_vbRHjO¤csikHNfKw4mVHNfTOub^`H¤� [mVUWUIbG��FIfTi���EGFIH«��n|UW^`H4M�ikHNMxdvFWHNfLG�n`J��·n|MVHNMvbRHNM ;�Â6Á�¨VÁ�Â6ç�,W¥ ��¥¤Á-,W¥Tc�Â6ç @*Á�Â6ç�,W¥ ��¥YÁ-,W¥Tc�Â6Á�¨VÁW°Â6ç�,W¥>Ä .Vç�, £�¥�mVMPixÂ6ç @|Á�Â6ç�,W¥�Ä�.hç�,È£�¥#=�^`HNr�HNM<ivFWH�z
naO�FIbRFIn`M6ivHNfádvFWH4f
º
QT_v�VmVMV_vbRH�HNFWMVH�OáqGrVtuH4_kbgHjO] M¬�aEGmVf�QYS ikFWHjOuH�dkFIHNf
pGMV^ ] r�HNM6F�OubáH4FWM6qsrVtuHN_kb�FIM9HNFIMVHNJ <�HjQTSkbgHjQT_ ; ��­¯® ¥R§j£Æ¦Y¥#3�0v£�¥#3Y§�=áFXO�n|UWFWH4fRbN�EGFIH G�n|MkbgmVf
ikHjOáqsrVtuHN_vbRHjO ;�OuHNFWMVH��GfgHNMVwNH%=V��FWf�iAikmVfTQTSAikFIH G�n|JL��n`MVH4MkbgH�F ë ¨k£Æ¡k¦R§ ëjë ¦RæaÁ�¨hç`£�¥¤¨
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 Konturenbilda)

Spalte

Zeile
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410 2 3
gefundener innerer 
Punkt

b)

3
4

0

1

2

410 2 3

Objektunter-
grundpunkt

 Objektuntergrundpunktsuche

c) Rekursives Ausfüllen der  
    Vierernachbarschaftspunkte :

Objektbildd)

pGrhrVFWUXikmVMV^ �h� & �v»�lam�QTSVHAM ] QTSxHNFWMhHNJ FIMVMVHNfgHNMxz�mVMV_vb
i ] fR^`H�O�bRH4UWUWb4c�ikFIHLivFWH ] r�O�n|UWmVbgHNM}qGfgbTOu_anan`fTivFWM ] bRHNM?ivHNf9daHNfg_aHNbRbgHNbRH4M G�n|MkbgmVfR�hmVMV_vbRH ] MV^`FIrVbN�
+L,-,I¥«qsrVtuHN_vbR�VmhMV_kbgHA�>HNf�ikHNM(ikmVf�QYSDikFWH�pGMV^ ] r�H9FISVfRH4f«qsfRb�O�_anan|fTikFIM ] bgHNM<;ÆikFWHDG�n`JL��n|MVHNMvbRH
��­¯® ¥g§j£¯§ ë*ë ¦gæaÁ�¨Vç`£u¥¤¨N=si ] fR^|HjO�bgHNUWUIbN�EsmVfTQTSCikH4M#qsrVtuHN_vbRHNfg_aHNMVMvmVMV^aO ] UI^`n`fgFWbgSVJ8mPO
��FWf�iKOun`JLFIb�HNFWMVH���FXO�bRH<ivHNfGH4fR_ ] MVMvbRH4M#qsrVytuHN_vbRH�HNfRwNH4mV^`b4c�ikFIH ] UXO«�sfRmVM�ivU ] ^|Hå� [mhfAikFWH�FWM G ] �hFWbRH4U
�8dan|fR^|HjO�bgHNUWUIbRH ë ­�® ¥R§j£ ­ ç*¢4Á±¥¤¦Y£u¥!B´¥ Ã ¥T°©a¡v¨`©*¢T¢�340�îç`£ ä ¡v¨`©xikFWHNMvbN�¶EGFIHjO�H ��F�O�bgH<O�bgHNmVHNfgb�^`HNJ�HNFWM�O ] J³J�FWbsikHNMCFIM0ikHNJ qsrVtuHN_vbRrVFIU�iLHNMvbRyS ] UWbRH4MVHNMHG�U ] OgO�F�¸�wNFWH4fRmVMV^~O�FIMk��n`fgJ ] bgFWn`MhHNMxikHNfsª>FIU�ik�hmVMV_vbRH�mVMPi�JLFIb>ivHNMxJLFWbgbRHNUXO H4FWMVHjO ­ Á-,�æ`°
.¶¡v¨À§j£ ­ ç*¢4Á±¥¤¦Y£u¥¤¨ B�¥ Ã ¥�©a¡k¨|©*¢T¢�340�îç`£ ä ¥¤¦.^|HN�>n|MVMVHNMVH4MKª>H4�>HN^|mVMV^aOuFWMk��n|fRJ ] bRFIn`MVHNM ] MhS ] M�ixHNFWMhHjO��n`fgJ8mhUWFWH4fRbRH4M <�HN^`H4U�O ] bRwNH�O�ikFWHAª>H�O�bRFIJLJ6mVMV^�ikH4f�MVHNmVHNMUQ�HNf�ORQTSVFWHNrhmVMV^aOudaHN_vbRn`fgHNM��vEGHNfsn`r�HNM^`H4M ] MVMvbRH.<�HN^`HNUXO ] bRw´O�bRH4UWUWb HNFWMVHspsrk� [] ^`mVMV^�wN��F�OgQYShHNM6ikH4M8HNfgJLFWbgbRHNUIbRHNM�ª>HN��HN^`mhMV^aOuFWMk��n|fRJ ] ybRFIn`MVH4M�mhM�iKikH4M�H4fR_ ] MVMvbRH4M qsrVtuHN_vbRFIMk��n`fgJ ] bgFWn|MVHNM�i ] f4�ª>H4F�O��hFWHNUIHá� [mVf º fg_aHNMVMvmVMV^�dan|M8qsrVtuHN_vbRHNM ] m�O�HNFWMVH4J×� ] UIrVrVFIU�i«H4FWMVHNf�fgH ] UIHNM8l~wNHNMVH\O�FWMPi«FWMikHNM�pGrVrhFWU�ivmVMV^`H4M �V� � rVFXO	�V�È��mVMPiåFIMLikH4MLpGrhrVFWUXikmVMV^|HNM �V� & ��rVF�O	�h� & &�daHNf�ikHNmVbgUWFXQYSvbNcjikFIH�JLFWb�GFIUµ��HxikH�O laFIJ8mhU ] bgFWn|M�O��Vfgn`^|f ] J�JxO9  � � ��è � B �CHNfRwNH4mV^`b6��n`fTivHNM}OuFWM�i���psrVrVFWUXikmVMV^ �h� &�'wNHNFI^`b�HNFWMVH´JLFWb��GFIUµ��H´ikHjO>SVFIHNf�HNMkbu��FXQY_aHNUIbRHNM6n|rVtuHN_vbRr ] O�FWH4fRbRH4MLª>HN��HN^`mhMV^aOgORQTS [] bgwNHNfTO ð ��HNfRJLFIbRybRH4UWbRH ��y G�n`JL��n|MVHNMvbRHxikH4f Q
H4_kbgn`f���H4U�ikHNf�wNmeikHNf<¼NbRmPORO7O ¾ � ª>FWUXiVO�H [ mVHNMhwP;�pGrhrVFWUXikmVMV^ �h� & ��=T��GFIHNf>FXO�b�ivHNmVbRUIF�QTS8w4mKOuHNSVHNM¬cVi ] �<ª>HN�>HN^|mVMV^~O�daHN_vbRn|fRHNM8� [mhfsikFWH�H4fR_ ] MVMvbRH4MKqsrVtuHN_kbgHacvikFWH�O�F�QTSr�HN�>H4^`HNMS;�ikFIH>la�VfgHjQYShHNfRFIM$=Tc¤^`HjOgQYS [] bRwNb���n`f�ikHNM�O�FIM�i�mVM�i9i ] �´i ] O�SVn`J�n`^`H4MVF�OuFWHNfgbRH]Q�HN_vbRn|f���HNUXiikmVf�QYS(ikFIH�ZPn|fRJ ivHNf�HNfR_ ] MVMkbgHNM ;±r�HN��HN^`bgHNM$=�qsrVtuHN_vbRH�^|HN�Vf [] ^`bsF�OubN�
� #uôNõ¤ö�÷�
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pGrVrhFWU�ivmVMV^ �V� & �v»�º�FWMCqsfRFI^`FIM ] UIrVFWUXi ] m�OsikHNfs¼¤bRm�OgO7O ¾ yulaH [ mVHNMVw
;Æº FIMVH6la�VfgHjQYShHNfRFIMLr�HN�>HN^|bsO�FXQYSxdan`f�H4FWMVHNJ�fRmhSVHNM�ikH4MK�sFWMvbRHNfg^`fRmhM�i =

pGrVrhFWU�ivmVMV^ �V� & �~»�ª>FIU�i8dan|MKOuF�QTS?[mVr�HNf�ORQTSVMVHNFXikHNM�ikH4M!G�n|MkbgmVfRHNM ;�wNm(ikHNJ ª>FWU�i �V� & �N=
;�FWMvdaHNfRbgFWHNfgbr=
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pGrVrhFWU�ivmVMV^ �V� & &v»�EGFIH�fRH4_an`M�OubRfRmhFWHNfgbRHNMP;�HNfR_ ] MVMkbgHNM$=�qsrVtuHN_vbRH ] m�OsikHNMHG�n`MvbRmVfgHNMFIMKª>FIU�i �h� & �X;�FWMvdaHNfRbgFWHNfgbr=

psrVrVFWUXikmVMV^,�V� &
' »¶E ] O.SVn|JLn`^|HNMVFXO�FWH4fRbRH Q
H4_kbgn`f���H4U�i6wNmVfsikHNfs¼Nbgm�OROpO ¾ � laH [ mVHNMhw
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º�FWMVH�O�ikHNf´O�� ] MVMVHNMPiVO�bgHNM�c ] r·H4f ] m�QTSCOgQYSv��FWH4fRFW^~O�bgHNMC�GH4rVFWHNbgH6ikH4f�ikFI^`FIb ] UIHNMCª>FIU�iky mVM�i#laFI^`yM ] UWdaHNf ] fRr�HNFIbRmVMh^6F�O�b\ikFWH Q
H4f ] fgr�HNFWbgmVMV^9dan|Mxª>FWUXiVO�H [ mVH4MVwNHNM�c~ikHNfRH4Mxº�FWMVwNH4UWrVFIU�ikHNf ikmVfTQTSLHNFIMVHwNHNFIbRUIF�QTS«��HNfgFWnvikFXORQTSVH_:�HNFWUIHNM�O��hfRmVMV^ ] rVb ] OubRmVMV^�ikH�O¹caikmhfTQTS8HNFIMVHRG ] JLHNf ] �VfRn`tuFIwNFWH4fRbRH4M�cjª>FWUXiVO�FIy^`M ] U�OsHNfRwNH4mV^`b���HNfTikH4M���EGFWH�ª>HjOubRFIJLJ6mVMV^Adan`M(ª>HN��HN^`mhMV^aOudaHN_kbgn`fgHNMxHNfRU ] MV^|b.� [mVfsivFWH_Q�HNf ] fRyr�HNFWbgmVMV^sdan`M ª>FWU�ihO�H [ mVHNMVw4HNMGH4FWMVH�FIJLJLHNfh^`f [n �`HNfgH�ª>HjivHNmVbRmhMV^VcjikH4MVM«� [mVf�dvFWH4UWH�pGMv�>H4M�ikmVMV^|HNMF�OubAHNFWMVH�J [n`^|UWFXQYS�Oub�^`HNM ] mVH�ª>HN�>H4^`mVMV^~OROgQYS [] bRwNmhMV^xMVn`bu�>H4M�ikFW^h��EsFWH��sm ] UIFWb [] bTOudaHNfRr�HjOgO�HNfgmVMV^ikHNf\ª>FWUXik��FWHjivHNfR^ ] r�HGShHNfR_ [n`JLJ�UWF�QRShHNf�ZVHNfgM�O�H4SV^`HNf [] bgH�F�Oub
H4FWMVHAivFWHjOuHNf�pGMk��HNM�ikmhMV^`HNM¬cÀFIMxikHNf4cr�HjO�n|M�ikHNf�O ] mk�¶ivHNf�º�JL�v� [] MV^|HNfTOuHNFWbgHacN_aHNFWMhH ] mk����HNM�ikFI^`HNM<� ] �`M ] SVJLHNMAwNmhf �sm ] UWFWb [] b�O�daHNfgr·H�O�yO�H4fRmVMV^ ;�J [n`^|UWF�QTS�Oub>JLFIb�^`HNfgFWMV^|HNJ � ] f�ik� ] fRH ] mk��� ] M�i =sHNfR� [mhM�ORQTSkb´O�FIM�i��¶º�FWMVH ikFWHjOuHNf´� ] �`yM ] SVJLHNM?F�OubLivFWH(pGmk��� [] fRbTOu_an`MvdaHNfTOuFWn|M�cár�HNFsikH4f8HNFIM �`�`�sw�:�HNFIUWHNM�Ou�VfRmhMV^aOuFW^`M ] UsikmVf�QYS?HNFIMVH
:���F�OgQYShHNMkrhFWU�ivFWMvbRHNfg�·n|U ] bRFWn|M8FIMxHNFWMKl~FW^`M ] U�S [n|SVHNfRH4fsª>FWU�iv��FWHjikH4fR^ ] r�H¹��fRH [ mVHNMhw ;�dan`fRw4mV^aOu�>HNFXO�HFWMxHNFIM & �`�|�Gw :�H4FWUWH4M�O��VfgmVMV^~O�FW^|M ] Us=�mVJ�^`HN� ] M�ikH4UWb>��FIfTi��Z [mVf6ikFIHP:���F�ORQTSVHNMvrVFIU�ikFIMkbgHNfR��n`U ] bgFWn`MCH�>kFXO�bRFIHNfRH4M�daHNfTOgQYShFWHjikH4MVH Q�HNf�� ] SVfRHNM¬c�ikFIHLFWMeO�b ] bgFWyORQTSVHacvr�HN�>HN^|mVMV^~O ] i ] �VbgFWdaHAmVM�iLr�HN�>H4^`mVMV^~O�daHN_vbRn|fR^|HjO�b [mVbRwNbgHEQ�HNf�� ] SVfRH4MLmVMvbRHNfgbRHNFIUWb���HNfTikH4M ¿ �Z [mVfAUIHNF�OubRmVMV^~O � [] SVFW^|H � MvbRH4fR��n`U ] bRFIn`M�OudaHNf�� ] SVfRH4MC�>HNf�ikHNM���Mk��n`fgJ ] bgFWn|MVHNM [mhr·H4f9ivFWH<ª>HN��HN^`mVMhy^`H4M ð ck��HNU�QTSVHsFWMxwN�>H4F�� ] UWrhrVFWUXikHNfRM�O�b ] bgb�¸�M�ivHNM�cVr�HNM [n|bRFW^|bN��Q�HN_vbRn|fRHNM<r�HjORQTSVfRH4FWr�HNM8� [mVf�tuH�ikHNMz�F->vHNUaFWJ×HNf�O�bgHNM6� ] UWrVrhFWU�iAOuHNFWMVH�daHNfgJ8mhbRUWFXQRSVH Q
H4fTORQTSVFIHNrVmVMV^_; <.FXQYSvbRmhMV^�mVM�i6ª>HNbgf ] ^�ikH4f Q�HNfgyORQTSVFIHNrVmVMV^ =�FWM�O>w4�>HNFIbRHA� ] UWrVrhFWU�i¶�VEGFIH«r�HNM [n`bRFI^`bgHNM(ª>HN�>HN^|mVMV^~O�daHN_vbRn|fRHNML��HNfTivHNMxdan`M(ª>HN�>H4y^`mhMV^aOgORQTS [] bgwNHNfRM(r�HjO�bgFWJLJ<bNcaivFWH�FIM ­ Á-,�ær.¶¡k¨a§j£ ­ ç*¢4Á±¥Y¦Y£u¥�mVM�i ë ­¯® ¥R§�£ ­ ç*¢4Á±¥¤¦T£u¥sª>HN�>HN^|mVMV^~ORORQTS [] bRywNHNfsmVMvbRHNfgbRHNFIUWb���HNfTikH4M���ª>HNF
ikHNM(r�HN_ ] MVMvbRHjOubRHNM¬c·rVFIU�ik�hmVMV_vbRr ] O�FWH4fRbRH4MKª>H4�>HN^|mVMV^aOgORQTS [] bgwNdaHNfgy� ] ShfRHNM�;�ª>UWnvQT_vJ ] b�QYSVF�MV^ =
�>HNf�ikHNMxikFIHAª>FWUXikHNf�FWMLfgHjQYSvbRH�QY_vFW^|Hsª>U [naQT_aHsmVMkbgHNfRbgHNFWUIbNcan`ShMVH�i ] r�HNFikFIH6FWJ ª>FIU�ixHNMkbgS ] UIbRHNMhHNM�labRfgmV_vbRmVfgHNMC;�ikFIH8�sf ] mk��HNfRbgdaHNfRbgHNFWUImVMV^ =>wNmCr�HNf [m�QT_VOuF�QTSkbgFW^`H4M���Z [mVftuHjikH4MKivFWHjOuHNfsª>U [n~QY_aH���FIfTixi ] MVMCËvÎ±Í�ª>HN�>HN^|mVMV^~O�daHN_vbRn|f�wN��F�OgQYSVH4M�w4�>HNF ] mk��HNFIM ] MPikHNf���n|UW^|HNMVyikHNMo� ] UWrhrVFWUXikHNfRM?HNfgJLFWbgbRHNUIbN�
EGFIHjO�H(rVUWnvQT_k��HNF�OuH#lvQTS [] bRwNmVMh^�ikH4fxª>HN�>H4^`mVMV^0^`H�ORQTSVFWHNSvb ] mPO�sf|[mVMPikHNMeikHNf�^`HNfgFWMV^|HNM?� ] fTik� ] fRH4fRH ] UWF�OuFWHNfgr ] fg_aHNFWb4��EsFWHjOuHNJ Q�n`fRbgHNFWU�OubRHNSVH4M ] r�HNfA��n`UW^|HNM�ikHó 
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\ ] QYSvbRHNFIUWH
8�^|HN^`HNM [mVr�HNfNc�ikFIHAFWJ��>HjOuHNMkbgUWFXQYSVH4M6HNMkb�O�bgHNSVHNM�cv�>HNFIU�FWMVMVH4fRS ] UWrxHNFWMhHjO>ª>UInvQY_aHjO�HNFIMVHMVFXQYSvb>FIJLJLHNf�dan|fRS ] M�ikHNMhHacV_an`M�Oub ] MkbgH Q�HjOgQYShFWHNrVmhMV^9dan|f ] mPO�^`H�O�HNbgwNb���FWf�i�»

� ��MVMVH4fRS ] UWr�H4FWMVHjO6ª>UInvQY_aH�O9_ [n|MVMVHNM½² HNFIUWHxdaHNf�ORQTSVFWHjivHNM#r�HN��HN^`bgHNfxqGrVtuH4_kbgH ] mk��bRfgHNbRH4M��EGFIH :�mVn`f�ikMkmhMV^<ËkÎ�Í
ËkØ^Q�HN_vbRn|fTO�wNmxikFIHjO�HNJ ª>UWnvQT_9� [mVSVfgb�wNmL� ] UXORQTSVHNMXQ�HNf�ORQTSVFWHNrhmVMV^`H4MikFIHjO�H4f�qGrVtuH4_kbgHa�
� T0HNMVMxFWMxHNFIMVHNJ ª>UWnvQT_�qsrVtuHN_vbRbgHNFWUIH�HNMvbRS ] UWbRH4MKOuFWM�i¶cVikFIH«_aH4FWMVH´ª>HN�>H4^`mVMV^ ] mk���>H4F�O�H4M�ci ] MVM�� [mhSVfRbsFWSVfgHEQ�HNfTOgQYShFWHNrVmhMV^9wNm(OuHNSVfsO�b ] fg_KOub [n|fRHNM�ivHNM(pGfRbgH¹� ] _vbRHNM¬�
� EGmhfTQTS<ikFWH�rVUInvQY_v�>H4F�O�H�Q�HN_vbRn|fRwNmVn|fTikMvmVMV^´�>HNf�ikHNM [mhr·H4fR^`fgHNFµ��H4M�ikHLG�n`fgfRHNU ] bRFIn`MVH4M9JLHNShyfgHNfRHNfsª>U [naQT_aHGMhF�QTSkb ] m�Ou^`HNMvmVbRw4bN�
� EGFIH6rVUWnvQT_v�>HNFXO�H Q�HN_vbRn|fRwNmhn`fTivMkmVMh^LdaHNfRmhfTO ] QYSvb�FIMCHNFWMVFI^`HNMDZ [] UIUWHNMCrhUWnvQT_À� [n|fRJLFI^`H��KmVyOubRHNf_;�rVUWnvQT_kFIMV^6psfRbRH¤� ] _vbRHac`¸b>vHjiL� ] bgbRHNfgMxMVn`FXO�H�=�cVikFIHAO�FXQYSLr�HNF
ivHNMLFWMvbRH4fR��n`UIFWHNfgbRHNM�ª>FWUIyikH4fRM(O�b [n`fRH4M�i ] m�O���FIfR_aHNM��

pGUIUWH�rVFIU�ik�hmVMV_vbRr ] O�FWH4fRbRH4M Q�HNf�� ] SVfRHNM×��HNfTikH4M JLFWb(r�HjO�n|M�ikHNfgHNM�z fgn`rVUIHNJLHNM _an`Mk��fgn`MvbRFWH4fRbNc�>H4MVM<ikFWHsª>H4�>HN^|mVMV^�FIM8�sfRHNMhwNr�HNfRHNFXQYShHNM9wN��FXORQTSVHNM�wN�>HNFvr�HNM ] QYSvr ] fgbRHNM<qsrVtuHN_kbgHNM9^|HjORQTS [] bRwNb�>H4fTikHNM O�n`UIU��
EGFIH�lvQTS [] bRwNmVMh^Kdan`M0SVFIMVfRHNFXQYShHNM�iK^`H4M ] mVH4M?ª>HN�>H4^`mVMV^~O�daHN_vbRn|fRHNM0F�Oub�� [mVf9HNFIMVHr�HN�>H4^`mVMV^~O�daHN_vbRn|fR^|HjO�b [mVbRwNbgH ��MvbRHNfg��n`U ] bRFIn`M}r�HjO�n|M�ikHNf�OL��F�QTSkbgFW^Vc�i ] ikmVf�QYSoivHNmVbRUIF�QTS�� ] U�ORQTS^`H�ORQTS [] bgwNbRHxª>H4�>HN^|mVMV^`H4M?O�HNShf<O�b [n|fRHNMPikH(º �¶HN_vbRH�r·H4F�ikHNM?FIMkbgHNfR��n`UIFWHNfgbRHNM<:���FXORQTSVHNMvrVFWUXikHNfgM] mv��bRfRH4bRHNMx_ [n`MVMVH4M�cV��FWHAwa� ª��Vi ] O._vmVfRw4wNHNFWbgFW^|H :�HNfgfRHNF �`HNM�HNFWMVH�O.qsrVtuHN_vbRHjO¤�Zs[mVf�HNFIMVHNM9J�HNM�ORQTSVUIF�QRSVHNM�ª>HNbRf ] QTSkbgHNf�r�HN^`FIMVMkb ikFWHspGM ] U-OhO�H�HNFWMhHjOáª>FIU�ikFIMVS ] UWbRH�O wNmhM
[] QTS�O�b4cr�HN��m �|b�nvikHNf�mhMkr�HN��m �|bNc¶ikmVf�QYSDikFWH6lam�QTSVHAM ] QYS(r·H4f ] MPikHNbRH4MKmVM�i(O�FXQYS(mVM ] rhS
[] MV^|FW^Lr�HN��HNy^`H4M�ikHNM}qsrVtuHN_vbRHNM0FWJ�ª>FIU�i���EsHNf6ª>FIU�ikFIMVS ] UIbA��FWfTi0SVFWHNfgM ] QTS0r·H4mVfRbgHNFWUIbN�
pGm�O�ikHNM�n|r·H4M�^|HNyM ] MVMkbgHNM��sf|[mVMPikHNMK^|HNSvbGSVH4fRdan`f4c�i ] ��HjOGHNfu��n`UW^|daHNfTOu�VfRH�QYSVH4M�i8F�OubNcVn|rVtuHN_kbgr ] OuFWHNfgbRH G�n|MVwNHN�hbRHwNmVf´ª>HN��HN^`mVMh^aOROgQYS [] bRw4mVMV^LwNmx��n`fgJ8mVUIFWHNfgHNM��v�GFIHNf��>HNf�ikHNM���Mk��n`fgJ ] bgFWn|MVHNM?[mVr�HNfAikFIHAFWJ ª>FIU�iHNMvbRS ] UWbgHNMVHNMClabgfRmV_vbRmVfgHNMxwNmVf�lvQTS [] bRwNmVMh^<ikHNfsª>HN��HN^`mVMh^6JLFWbgHNFWMvr�HNwNn`^|HNM��aEsFWH6qsrVtuHN_kbgH�bRfgHNybRH4Mxi ] MhM ] UXO>O�H4� ] f ] bRH�º�FWMhSVHNFWbgHNM ] MPO�bRH4UWUWHsHNFIMVwNHNUIMVHNf�ª>FIU�ik�VmhMV_kbgH�rVwN�A�afRH�QYSvbRHjQT_vFW^`H4f�ª>U [naQT_aH] mv�g� E ] O � MvbRH4fRHjOgO�H ] MKHNFIMVHNf ] mhbRn`J ] bRFXORQTSVHNMxª>H�O�bRFIJLJ6mVMV^Adan|MKª>H4�>HN^|mVMV^`H4M�c ] mk�
ikHNfsª ] OuF�On`rVtuH4_kbgr ] OuFWHNfgbRHNf ��Mk��n|fRJ ] bRFIn`MVHNM¬cV��m�QYSPOGFWM0ikH4MCUWHNbgwNbRHNMD� ] SVfgHNMCHNfgSVHNrVUIF�QTS���EGFWHL�sfgmVM�ikFXikHNHikHNf ] mPO8ikH4J ��FWbgHNf ] bRmVf�O�bRmPikFWmVJSF6r·H4_ ] MVMvbRHNMen`rVtuHN_vbRr ] O�FIHNfRbgHNMCQ
H4f�� ] ShfRHNM?_ ] MVMe��FWHL��n`UI^`b��n`fgJ8mhUWFWH4fRb��>HNf�ikHNM�»EGmVf�QYS6H4FWMVHslaHN^`J�HNMkbgFWHNfgmVMV^sikH4f Q�HN_vbRn|f���HNUXikHNfNcjivFWH>J�FWbRbgHNU�O�HNFWMhHjO rhFWU�iv�VmVMV_vbRr ] O�FIHNfRbgHNM8lvQTS [] bRywNHNf�O H4fRJLFIbRbRH4UWb��>HNf�ikHNM�cj�>H4fTikHNMAwNmPO ] J�JLHNMVS [] MV^`H4M�ikH�ª>FIU�ikbgHNFWUIH�HNfRw4HNmV^`b4�jpGmk�¶ivHNf
�sfgmVM�ikU ] ^`HikFIHjO�HNfswNm�O ] JLJ�HNMVS [] MV^`HNMPikHNMH;±daHN_vbRn|fRSVn|JLn`^|HNMVHNM$=�ª>FIU�ikbgHNFWUIHG��HNfTivHNM(i ] MVM0ivFWHAmVfTOu�Vf [mhMV^`UIFWyQTSVHNMUQ�HN_kbgn`fu��HNU�ikH4f
daH4fRr�HjOROuHNfRb4�
\ ] QTSkbgHNFWUIH�O�n|U�QTSVHNf Q
H4f�� ] ShfRHNM ��r�HjO�bgHNSVHNMxi ] fRFIM�cVi ] �6wNmVfslvQTS [] bgwNmVMV^<ikH4f�ª>HN��HN^`mVMh^6O�H4^`yJLHNMvbRFIHNfRbgH�SVn|JLn`^|HNMVH�ª>FWUXikbRHNFIUWH�dan|fRS ] M�ikHNMDO�HNFIMKJ [mPORO�H4M�cVmVM�i�� [mVf´ikFIH6º�fRwNH4mV^`mVMh^8dan|MC^`mVbSVn|JLn`^|HNMVF�OuFWHNfgbRHNM½ª>FWUXikbRHNFIUWHNM�J [n`^|UWF�QTS�Oub6^`HNM ] m}^`HjOgQYS [] bRw4bRH0ª>HN��HN^`mVMh^aO�FIMk��n`fgJ ] bgFWn|MVHNM?wNmVf

Q�HNf�� [mh^`mVMV^0OubRHNShHNM#J [m�OROuHNM��
EGFWH�O�HL^|HN^`HNMPO�HNFIbRFW^|HLpsrVS [] Mh^`FW^|_aHNFWb�� [mVShfRb9r�HNF\ZVHNSVUWH4fRM0FWM?ikH4JHNFIMVHNM Q�n|fR^ ] MV^AwNm9H4fRSVHNrhUWF�QTSVHNM´mVM�i9FWfgfRHNdaH4fTO�FIrVUWH4MAZVHNSVUWH4fRMAFWM ikHNJ ] M�ivHNfRHNMDQ�n`fR^ ] MV^h�aEGmVf�QYS
`uôNõ¤ö�÷aø�&]j�(±û#q�h �
tuôNõ¤ö�÷�
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H4_kbgn`f���H4U�ikHNfs�>H4fTikHNM ] UXO9�GfgmVM�ikU ] ^|H8� [mVfAHNFWMhHNM#��HNFWbgHNfRH4M#lvQTS [] bgwNydan`fg^ ] MV^6fRHNU ] bgFWd9_vUWH4FWMVH�SVn|JLn`^|HNMVHA�sHNrVFWH4bRHs^`HNUIFWH¹��HNfgbN�|EGFWH�O�HsfRHNU ] bRFId6_kUIHNFWMhHNML�sHNrVFWH4bRHsO�bgHNUWUIHNM_aHNFIMVHG^ [mVM�OubRFW^|H�ª ] O�FXO
wNmhf�n`rVtuHN_vbRr ] O�FIHNfRbgHNMLª>H4�>HN^|mVMV^aOgORQTS [] bgwNmVMV^<i ] fNchikFWH ] U�O �uikH ] UWw4FWHNU�ivFWHª>HjOubRFWJ�J6mVMV^�ivHNf
ª>HN�>H4^`mVMV^|HNMAdan`M ª>FWU�ivbRHNFIUWHNM�c¤ikFIH�J0[n`^|UWF�QTS�Oub�^`mhbáJLFIb�ikH4M«fgH ] UIHNM6qsrVtuHN_kbgHNMikHNf ] mk��^`H4MVn`JLJ�HNMVHNMxlawNHNMhHx[mhr·H4fRHNFIM�O�bgFWJLJLH¤M = cVS ] bN�

Bewegungsschätzung

Objektbasierte
V

Bewegungsschätzung

1. Halbbild

2. Halbbild

(Grauwertbilder)

Objekterkennung
1. Halbbild

(Grauwertbild)

V

Vektorenbild

(Optimierte Vektorfelder

Objektbild
Liste der 
erkannten Objekte

Vektorfelder

Vektorenbild

  )

pGrVrVFIU�ikmhMV^ �v� & »¶ª>UWnvQT_hikF ] ^`f ] JLJ�ikHjO>n|rVtuHN_vbRr ] O�FWH4fRbRH4Mxª>HN�>H4^`mVMV^~OROgQYS [] bRwNH4fTO
E ] O :�FIHNU�ikH4f>�sMkbgHNfTOum�QYSvmVMV^|HNM9FIJ < ] SVJLHNM<ivFWHjOuHNf�pGfgr·H4FWb�F�Oub
H�O¹c G�n`MVwNH4�VbRH�wNmhf
n|rVtuHN_vbRyr ] O�FWH4fRbRH4Mxª>HN�>H4^`mVMV^~OROgQYS [] bRwNmhMV^AwNmLHNMvbu��F�QT_aHNUWM�cjivFWH´ikFWHsº�fR_aH4MVMkmhMV^9dan|M8r�HNUIFWHNrVFI^Ar·H4f ] MPikHNybRH4M6ª>FWUXikbRH4FWUWH4M ;uqGrVtuH4_kbgHNM$=TcTmVMPi9ikFIH ��MvbRHN^|f ] bRFWn|M�ikHNf i ] ikmhfTQTS«^|HN�>n|MVMVHNMhHNM8qsrVtuHN_vbRFIMk��n`fgJ ] ybRFIn`MVH4M#wNmhf9�sMkbgHNfTOub [mVbgwNmVMV^LmhM�i Q�HNfgr�HjOROuHNfRmVMh^KivHNf�ª>HN�>HN^|mVMV^~O�r�HjO�bgFWJLJ<mVMV^6H4fRJ [n|^`UWFXQYShHNM��EGFIHLº�fR_aH4MVMkmhMV^xdan`M?ª>FIU�ikn|rVtuHN_kbgHNM<;�r�HN�>HN^|bAmVM�i#MVFXQYSvb�r�HN��HN^`b�=�n`fgFWHNMvbRFIHNfRb´O�FXQYS�i ] r·H4F ] MikHNM0FWJ ª>FWUXi�HNMvbRS ] UWbgHNMVHNM0labRfgmV_kbgmVfRH4M�c�H
>vbRf ] SVFIHNfRbgHNM#qsrVtuHN_vbRJLH4fR_vJ ] UWHNM�� ��M G ] �VFWbgHNU ��FXO�bHNFIMCJLHNSVf�O�bRmv¸�^`HjOLG�n`MVw4HN�Vb�wNmhfAº�fR_aHNMVMhMkmVMh^Ldan`M�qsrVtuHN_vbRHNM(FWM0ª>FIU�iVOuH [ mhHNMVwNHNM�dan`fR^|HjO�bgHNUWUIb�>n|fTikH4M�� ��M<ikFWH�O�HNJ G ] �VFWbgHNUhO�n`UIUWHNM<ivFWHsikmVf�QYS i ] O�_an|MkbgmVfRn|fRFWH4MkbgFWHNfgbRH�qsrVtuHN_kbgHNfR_aH4MVMkmhMV^aOudaHNfRy� ] ShfRHNM<^`HN��n`MVMhHNMVHNM ��Mk��n|fRJ ] bRFWn|MVHNM ] U�O�:�m�O ] bRwNFIMk��n`fgJ ] bgFWn`MhHNM9FIM<ikHNf�ª>HN��HN^`mhMV^aOgORQTS [] bgwNmVMV^wNmVf�qs�VbgFWJLFIHNfRmhMV^�ikHNfRQ�HN_vbRn`fu��HNU�ivHNfNcaivFWH�JLFIbRbgHNU�O�HNFIMVHjO>OuHN� ] f ] bgHNM(ª>HN�>H4^`mVMV^~OROgQYS [] bRwNH4fTO>r�HNyfRH�QYSVMhHNb��>n|fTikHNM(OuFWM�i�cVShHNf ] MV^`HNw4n`^`H4M���HNfTivHNM��psU�O ë ­¯® ¥R§�£ ­ ç*¢4Á±¥¤¦T£u¥ B´¥ Ã ¥�©a¡v¨`©*¢T¢�340 îç`£ ä ¡v¨`©���FWfTi�SVFIHNf0¥¤Á�¨ � ë ¦±©~ça¨`© ­ ¥ ä ¥¤Á)340h¨�¥T£gM�Á�¨}æk¥YÂæaÁ±¥�B�¥ Ã ¥�©a¡k¨|© ¥¤Á�¨�¥R¢ ��­¯® ¥g§j£�¥g¢ Y ä Ã Áµ¢�3�0�¥¤¨ ä Ã ¥YÁ.èAç�, ­N­ Á-,�æk¥¤¦¤¨{¥¤Á�¨·¥Y¦ BsÁ-,�æ*¢j¥��4¡P¥¤¨ ä M6ça¡Ríg©a¦¤¡k¨hæ
%�ôNõ¤ö�÷�

����n��±ûuö hj÷9ikj�l|ý �áû��%l�n��sn arl ij÷9u
) ôNõ¤ö�÷��áû��%l�n���n arl i*÷ /
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EGfgHNFV��F�QTSvbRFW^|H�º FI^`HNMPORQTS ] ��bgHNM9dan|MLqGrVtuH4_kbgHNM9FIM6ª>FWUXiVO�H [ mVH4MVwNHNM�O�FIM�i6ikFIH�zán~O�FWbgFWn|MU;�ikFIHGqsfRb�O�y_anan`f�ikFWM ] bRH4MLikH4f>qsrVtuHN_kbg�VmVMV_vbRH%=TcjikFIH�ZVn`fgJ mVM�i<ikFIH�ª>HN��HN^`mVMh^V�|EGmVfTQTS<ikFIHsº fg_aHNMVMvmVMV^´ikHNfzán~O�FWbgFWn|MVHNMCdan`M0qsrVtuHN_kbgHNMxFWM(HNFWMVH4J ª>FWUXi�ck_ ] MhM0ikFWH ª>HN�>HN^|mVMV^�ikFWH�O�HjO�qsrVtuHN_kbgHjO>wN��FXORQTSVHNMwN��HNF ] mk��HNFIM ] MPikHNf���n|UW^|HNM�ikHNM�� ] UWrVrVFIU�ikH4fRMC^`H�ORQTS [] bgwNb9��HNfTikH4M�����M�ivFWHjOuHNJ G ] �VFIbRHNU���FIfTi#^|HNywNHNFI^`b4c*��FIHsikmVfTQTS<º�FWMvr�HNwNFWH4SkmVMh^�ikH4f>qsrVtuHN_kbgFWMk��n|fRJ ] bRFIn`MVHNMAFIM<ikFWH\ª>HN�>HN^|mVMV^~ORORQTS [] bRwNmVMh^9ivFWHª>HjOubRFWJ�J6mVMV^�ikHNfRQ�HNf�ORQTSVFWHNrhmVMV^aOudaHN_vbRn`fu��HNU�ivHNf�daHNfgr·H�ORO�H4fRb��>H4fTikHNMx_ ] MhM��

1. Halbbild     2. Halbbild 3. Halbbild 4. Halbbild

1. Objektbild 2. Objektbild 3. Objektbild 4. Objektbild

Vektorenbild Vektorenbild Vektorenbild

Optimiertes

Vektorenbild

Optimiertes

Vektorenbild
Optimiertes

Vektorenbild

pGrVrVFIU�ikmVMh^ �k� � » ��MkbgHN^`f ] bRFIn`M(ikHNf�qsrVtuHN_vbRFIMk��n`fgJ ] bgFWn|MVHNM<FWM(ikFWH�ª>HN�>HN^|mVMV^~ORORQTS [] bRwNmVMh^
EsFWH6�sfRmVM�ivF�ikHNH ikHjOGShFWHNfsHNMvb���FXQY_aH4UµbgHNM<n`rVtuHN_vbRr ] O�FIHNfRbgHNMCª>HN��HN^`mhMV^aOgORQTS [] bgwNHNfTO�daHNf�ikHNmVbgyUWFXQYSvb�pGrhrVFWUXikmVMV^ �k� � ��:�mVM [] QTS�Oub>�>H4fTikHNM<wN��FXORQTSVHNM<wN�>HNF ] mk��HNFIM ] MPikHNf���n|UW^|HNM�ikHNM � ] UIrVrVFWUXikHNfgMHNFIMVHNf�laH [ mVHNMhwacVJLFWb\�GFWU���H�HNFIMVHjO>r�HNUWFIHNrVFI^`HNMxª>H4�>HN^|mVMV^aOgORQTS [] bgwNHNf�O¹c�ikFIH9ª>H4�>HN^|mVMV^aOudaHN_vbRn`fgHNM] UIUWHNf�ª>FIU�ik�VmhMV_kbgH9HNfgJLFWbgbRHNUIbN��EGFIH<i ] ivmVfTQTS#H4fRwNHNmh^`bRH4M�ª>HN��HN^`mhMV^aOu_an`JL��n`MhHNMkbgHNMKFIM�>vy�mVM�i

Ovy&<�F�QTSkbgmVMV^hcÀ��HNfTivHNMLFWM�ZVn`fgJ HNFIMVHNf�ª>FWUXiVO�H [ mVH4MVw�^`HNbgfRHNMhMkb ] rV^|HNUWHN^|bN�hEGFWHsHNfRw4HNmV^`bgHNMxª>FIU�ikHNf
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;�Q�HN_vbRn|fRHNMvrVFIU�iVOuH [ mhHNMVw�=hO�FIM�iå�sf ] mv�>HNfgbRrVFIU�ikHNf4c¹FIM«��HNU�QTSVHNM´daHNfTOgQYSVFIHjikHNMhH>�sHjORQTSk��FIM�ikFI^`_aHNFIbRHNMdaHNf�ORQTSVFWHjivHNMVHNM��sf ] mV�>H4fRbRH4M#wNmh^`HNn|fTikMVH4b6O�FIM�i��
EGFIHjO�r·H�ikHNmVbgHNbNc
i ] � ] mPO«wN��HNF�� ] UIrVrVFWUXikHNfgMHNFIM��Gf ] mv�>HNfgbRrVFIU�i<;sQ
H4_kbgn`fRH4MkrVFIU�i =�H4fRwNHNmh^`b���FIfTi�c�FWM0ikH4J � [mVf>tuH�ikHNM0z�mVMV_vb�ikFWH ª>HN�>HN^|mVMV^FWM ZPn|fRJ�dan|MK�sf ] mv�>H4fRbTOubRmk��H4M ] rVwNmVUIHjO�HNM<F�OubN�vpGUXO
M
[] QYS�OubRHjO���HNfTikH4M ] m�O>HNFWMhHNJ�� ] UWrVrhFWU�i6HNFIyMVHNfslaH [ mVHNMVw~cÀJ�FWb��GFIUµ��H´ikHjO�FWJ G ] �VFIbRHNU �6dan|fR^`H�O�bRH4UWUWbgHNMLqsrVtuHN_vbRHNfg_aHNMVMvmVMV^aOudaHNf�� ] SVfRH4M�O¹caivFWHlabgfRmV_vbRmVfgHNMU;�qsrVtuHN_vbR�hmVMV_vbRH>mhM�i \sF�QTSkbgn`rVtuHN_vbR�VmhMV_kbgH�=VFIM<ikFWH�O�HNJ�ª>FWUXi«H
>vbRf ] SVFIHNfRb4�`E ] ikmVf�QYS��FWf�i�HNFWM��sf ] mv�>HNfgbRrVFIU�i ;uqGrVtuH4_kbgrVFWUXi =�HNfgwNHNmV^|bNc�ivHjOROuHNMez mhMV_kbgH ] MhS ] M�i?FWSVfgHNf8�sf ] mv�>HNfgbRHHNFIM�ikHNmVbgFW^(HNMkbu��HjikHNf ] U�O8qsrVtuHN_vbR�VmhMV_kbgHac�nvikH4f ] U�O6�sFWMvbRHNfg^`fRmhM�ik�VmVMh_kbgH8wNm�HNfR_aHNMhMVHNM�O�FWMPi��ª>HNF�ivHNf>qsrVtuHN_vbRHNfg_aHNMVMvmVMV^s��FWfTi9H4FWMVHs��FXO�bRHsivHNf�SVFIHNfRr�HNFVH4Mkb�O�b ] M�ikHNMhHNMLqsrVtuHN_kbgH>HNfgwNHNmV^|bNcaivFWH� [mVfstuHjikHjO6qGrVtuH4_kbAm�� ] �
ikFWH zánaOuFWbRFIn`M ;�ikFIH ] rPO�n`UImVbRH4MCG�nan`fTivFWM ] bRHNM$=�c�ikH4M��sf ] mv�>H4fRb6OuHNFWMhHNfz�mVMV_vbRHsmVM�iLOuHNFWMhH��GH�O ] J<b7Z [] QTSVH_;�qsrVtuHN_vb7Z [] QYShH�=�HNMvbRS [] UWb4�aEGFWH�O�Hs��F�OubRH´O�bgHNmVHNfgbNca^`HNJ�HNFWM�O ] JJLFIb6ikHNM?FIM?ikHNJ qsrVtuHN_vbRrhFWU�iCHNMvbRS ] UWbgHNMVHNMCG�U ] OROuFµ¸�w4FWHNfgmVMV^aOuFWMk��n|fRJ ] bRFIn`MVHNM�ikHNf<ª>FIU�ik�hmVMV_vybRH6mhM�i J�FWbsikHNM0FWM0ivHNJ Q
H4_kbgn`fRH4MkrVFIU�iLHNFIMV^`HNbgf ] ^`HNMVH4M0ª>HN�>HN^|mVMV^~O�FWMv��n`fRJ ] bRFIn`MVH4M�c ] MVS ] M�iHNFIMVHjOáí ë ¦¤Â6¡N,�Á±¥Y¦Y£u¥¤¨ ��¥�©v¥�, ¢4ç`£ ä ¥R¢¤c�ikFWH�ª>HjOubRFIJLJ6mVMV^�ikHNf�MhHNmVHNMUQ�HNfTOgQYShFWHNrVmhMV^aOudaHN_kbgn`fgHNM��EsHNf8n|r�HNM}^`HNM ] MVMvbRH#<.HN^|HNU�O ] bgwCO�bgHNUWUIb6HNFWMhHK�sJ8rVUIHNM�ikmhMV^<;ÆpGrk� [] ^`mVMh^�=6wN��FXORQTSVHNMeikHNMHNfgJLFWbgbRHNUIbRHNM<ª>HN��HN^`mhMV^aOuFWMk��n|fRJ ] bRFWn|MVHNMLmhM�iKikH4M�H4fR_ ] MVMvbRH4M qsrVtuHN_vbRFIMk��n`fgJ ] bgFWn|MVHNM�i ] f4�EsFWH�ª>H4�>HN^|mVMV^aOudaHN_vbRn`fgHNM�cjikFIH�wN��F�OgQYShHNMAwN�>HNF ] mv��HNFWM ] M�ikHNfu��n`UI^`HNM�ivHNM<ª>FWUXikHNfRMAHNFIMVHNf4c*JLFIbRybRH4U�O�HNFWMhHNf]G ] JLHNf ]´] mk��^|HNMVn`J�JLHNMVHNM¬cS<.H ] U�OuwNHNMVH�HNfgJLFWbgbRHNUIb���HNfTikH4M6_ [n|MVMVHNM�ca��HNfTikH4M6FWM6wN��HNF
G ] bgHN^`n|fRFWH4MKmVMvbRHNfgbRHNFIUWb4»ÀFIM(ikFWHDG ] bgHN^`n|fRFWH�ikH4fsª>HN�>HN^|mVMV^~O�daHN_vbRn|fRHNM(ikHNfsOuF�QTSxr·H4�>HN^|bRHNMCqsrVytuHN_vbR�VmhMV_kbgHAmVM�iKFWM(ikFIHDG ] bRHN^|n`fgFWH6ivHNf�ª>H4�>HN^|mVMV^aOudaHN_vbRn`fgHNM(ikHNf�fgmVSVHNM�ivHNMCª>HNfgHNF�QTSVH ;Æ�GFWMhybRH4fR^`fgmVM�i =��º�FIMx�GFWMvbRH4fR^`fgmVM�ikdaH4_kbgn`f�FXO�b>H4Mkbu�>H�ikHNf�HNFIMU\GmVUIUWdaHN_vbRn|fNc|ikHNf\ikFWH´¼jª>HN�>HN^|mVMV^ ¾ ikHNf�fRmVShHNMVyikHNM0ª>H4fRHNFXQYSVHsfRH4�Vf [] O�HNMvbRFIHNfRb4cVnvikHNf�HNFIM(ª>HN�>HN^|mVMV^~O�daHN_vbRn|fNc�ikHNf´ikmVf�QYS(r�HjO�bgFWJLJ<bRH´º�FWM�Z [mPORO�H
;±w~�Èª��¶ikmVfTQTSCHNFIMVHNM G ] JLH4f ] OgQYSv�>H4MV_LrVwN�A�¬ikmVfTQTSCHNFIMVH ] m�O ] M�ikHNfgHNM��sf [mVM�ikHNM0daHNfgmVfTO ] QTSkbgH�GFIMkbgHNfR^|fRmVM�ivr·H4�>HN^|mVMV^�=#=�HNMvbTO�b ] M�ivHNMxF�O�b4�$:�mVfsª>HjOubRFWJ�J6mVMV^�ikHjOA¨·¥Y¡P¥¤¨ B�¥ Ã ¥�©a¡v¨`©*¢ ê ¥R§|£ ë ¦�¢ËvÎ±Í
ËkØ��6ÎsB&�"�
ÖáÍ
Ú�ÏjËvØá��FWf�i«wN��FXORQTSVHNM�O�H4FWMVHNf�dan|fRUIFWHN^|HNM�ikHNM�ª>HN�>HN^|mVMV^~O ] Mh^ ] r�H�mVMPi«wN��FXORQTSVHNMO�H4FWMVHNf G�U ] ORO�H4MVwNmV^|HNS [n`fgFW^|_aHNFWb ; \GFXQYSvbRn|rVtuHN_kbgyárhwN�A� qsrVtuHN_vbR�hmVMV_vbNcVivHNfGw4mKHNFIMVHNJ�^`HNM ] mCF�Oun`yUWFIHNfRbgHNMCqsrVtuHN_kbs^`H4S [n`fgbr=�mVJ�^`HNrVUIHNM�ikH4bN�Vª>H4F
ikFWHjOuHNf´pGrk� [] ^`mVMh^LmVM�iKr�HNF ikHNf´º�fTO�bgHNUWUImVMV^�ikHNf<�HN^`HNUIMx�>HNf�ikHNML��n`UI^`HNM�ivH9ZVHjOubRUIHN^`mVMh^`HNMxr�HNMvmVbRwNb4»

��Î�Í ßåÜ�àNËvÚ�Ï��
ÖáÍ
Ú�Ï�F�Oub�HNFWM(z�mVMV_vbNchikHNf�JLFIbRbgHNU�O�ikHjOGqsrVtuHN_vbRH4fR_aHNMVMvmVMV^~O ] UW^`n|fRFIbRSVJ<m�O] U�O�HNFWMx²�HNFIU�HNFWMVH�O.qsrVtuHN_vbRHjO�_kU ] OROuFµ¸�w4FWHNfgb>��FWf�i��
��Î�Í �KÎ&��	·ÏjÐ�Ü¶àNËkÚ�Ï �áÖ
ÍáÚ�ÏAFXO�bsHNFWM(z�mVMV_vbNc�ikH4f ] U�OL\GF�QTSkbgbRHNFIUVHNFIMVHjOGqsrVtuHN_vbRHjO>_vU ] ORO�F�¸�ywNFIHNfRb���FWf�i��
��Î�Í��KÎ�Í·Ï�ËkÙjÛ�ÙjÖáÍ � � ËvÚ�ÏjÐ�ÙGF�Oub�HNFWMUQ�HN_vbRn|f�ikHNf�w4m�daH4fRr�HjOROuHNfRH4M�ikHNMXQ�HN_vbRn|f���HNUXikHNf�F�O�b4cikH4f
H4Mkbu�>H�ikHNf�HNFIM Q
H4_kbgn`f�ikH4f�fRmVShHNM�ikHNM<ª>H4fRHNFXQYSVHL; \GmVUWUIdaHN_vbRn`f�=TcNnvikH4f�HNFWM Q�HN_vbRn|fNc|ikHNfikmhfTQTS�r�HjOubRFIJLJ8bgHsº�FWM�Z [mPORO�H ;�wa�Èª��hikmVfTQTSxHNFWMhHNMUG ] JLH4f ] OgQYSv�>H4MV_ =
daHNfgmVfTO ] QTSkb���FWf�i��
��Î�Í��(Î±Í�ÏjËvÙ*Û�ÙjÖ
Í � �áÖ
Í
Ú�Ï8FXO�b9H4FWM�z mhMV_kb4c�ikH�ORO�H4M?ª>HN�>H4^`mVMV^DikmVf�QYS0HNFWMhHNM��sFWMvbRHNfgy^|fRmVM�ivdaHN_kbgn`f�^|HN^`HNr�HNM(��FWf�i��
ÊxËvÙ�Õ @aàNÐ�ÙjÎ�Ï �@kÏjØ � ËvÚ�ÏjÐ�Ù9HNFWMhHjO�qsrVtuHN_vbRH�O.FXO�b´ikHNfEQ�HN_vbRn|fNc�ikHNf´FWMVMVH4fRS ] UWrKH4FWMVHjO�qsrVytuHN_vbRr�HNfgHNF�QTSVHjO ] J�S
[] mv¸�^aOubRHNM ] mk��bgfRFIbRbN�%T#HNMhM<ikFWHjOuHNf]Q�HN_vbRn|f�MVF�QTSvb�ikH4f�\GmVUIUWdaHN_vbRn|f�F�O�b4ci ] MVML��FIfTi<i ] O�qGrVtuH4_kb ] U�O�r·H4�>HN^|b
H4fR_ ] MVMvbNc ] M�ikH4fRMk� ] UWU�O ] UXO MhF�QTSkb�r�HN��HN^`b4��\GFXQYSvb�r�HNy��HN^`bgH.qsrVtuHN_vbRH~cNikFIHjO�OuFWM�iAHNfR_ ] MhMkbgH>qsrVtuHN_kbgHacNivHNfRHNM�� ] tun|fRFIb [] b�O�daHN_vbRn|f�ikH4f \GmVUWUIdaHN_vbRn`f
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FXO�bNc��>H4fTikHNMx��HNFWbgHNfRSVFIMLFWM(ikH4J MhHNmVHNM(pGUI^`n`fgFWbgSVJ8mPO ] UXO.MhF�QTSkb�r�HN��HN^`bsr�HNS ] MPikHNUWb4� ��J] UWUW^|HNJLHNFIMVHNM6��FIfTiLikH4fs� ] tun`fgFWb [] bTOudaHN_kbgn`f�M ] QTSxikHNM�mVMkbgHNML^|HNM ] MhMkbgHNM�<.HN^|HNUWM ] U�O�ikHNfMVH4mVH_Q
H4_kbgn`f�^`H4� [] SVUIbNc�ikHNf�H4FWMVHNJ�HNfg_ ] MVMvbRHNMCqsrVtuHN_vb>wNmV^|HNn`f�ikMVHNb���FIfTi��
ÊxËvÙV@2B¯ÏjË �6ËaÞ�ËkÛ�Ö
ÍáÛ�Ø � ËvÚ�ÏjÐ�Ù«FXO�bsHNFWMHQ
H4_kbgn`f�HNFIMVHjOsª>FWU�iv�VmVMV_vbRHjO�ivHNfGw4mKdaHNfgr·H�ORO�H4yfgHNM�ikHNMPQ�HN_vbRn|f���HNUXikHNf4c�ikFWH�JLFWb´�GFWU���HAHNFWMVH�O.rVFIU�ik�hmVMV_vbRr ] O�FWH4fRbRH4M0ª>HN�>HN^|mVMV^~ORORQTS [] bRwNHNf�O
;�wa�Èª��vHNFWML� ] f ] UWUIHNUWy��Vf [] ikFW_vbRFIdaHjO>ª>UInvQY_vJ ] bTQTSVFWMV^ =�HNfgJLFWbgbRHNUIb
��HNfTivHNM��
ÊxËvÙGÍ
ËkÖ
Ë �6ËaÞ9ËvÛ�ÖáÍ
Û�Ø � ËkÚ�Ï�Ð·Ù�F�Oub
ikHNf Q
H4_kbgn`f�HNFIMVHjO�ª>FWUXik�VmVMh_kbgHjO¹c4ikHNf
JLFWb¬�GFWU���H�ikHjOSVFIHNf>dan|fR^|HjO�bgHNUWUIbRHNM�ª>HN�>H4^`mVMV^~OROgQYS [] bRwNH4fTO
MhHNmLr�HNfRH�QYSVMhHNb���FWfTi¶ckmVM�ixikH4M ] UIbRHNMXQ�HN_vbRn|fHNf�O�HNbgwNbN�

ª>HNF�ikHNf�pGrv��[] ^|mVMV^CwN��FXORQTSVHNM�qsrVtuHN_vbRFIMk��n`fgJ ] bgFWn`MhHNMCmVM�i�ª>H4�>HN^|mVMV^aOuFWMk��n|fRJ ] bRFIn`MVHNM0OuFWM�i��n`UI^`HNMPikH�z mhMV_kbgHAwNmKr�H ] QYSvbRHNM¬»
& �s�Gn|JLn`^|HNMVFXO�FWH4fRmVMV^ ikHNfsª>HN��HN^`mhMV^6HNFWMhHjO>HNfR_ ] MVMkbgHNMCqsrVtuHN_kbgHjO

;�HNFWMVH�ª>HN��HN^`mhMV^ �|qGrVtuH4_kbgy�ª>HNw4FWHNSvmVMV^ =T�
� �s�Gn|JLn`^|HNMVFXO�FWH4fRmVMV^ ikHNfs�GFIMkbgHNfR^|fRmVMPikr�HN�>HN^|mVMV^

;Æº FIMVH�ª>HN�>H4^`mVMV^ �j�GFIMkbgHNfR^|fRmVMPiky�ª>H4wNFWHNSvmVMV^ =T�
� �sº�fR^ [] MVw4mVMV^�ikHNf�qsrVtuHN_vbR�VmVMh_kbgHAikmVf�QYSxº�FIMkr�HNwNFIHNSvmVMV^6ivHNf ] m�OGivHNMXQ�HN_vbRn`fu��HNU�ivHNfRM ] rVyUIHjO�r ] fRHNM�ª>HN��HN^`mVMh^`HNM�ikHNfD\GFXQYSvbRn|rVtuHN_kbg�VmVMV_vbRH~c�ikFWH6dan|M�ikH4J�º fg_aHNMVMvmVMV^~O ] UI^`n|fRFWbgSVyJ<m�O ] UXO^\sF�QTSkbgn`rVtuHN_vbR�VmhMV_kbgHG_vU ] OROuFµ¸�wNFIHNfRb��>HNf�ikHNM�c ] r�HNfGH4FWMVH ] M�ikHNfgH6ª>HN��HN^`mhMV^ ] mk��y��HNF�OuHNM ] U�O�ivHNfs�GFWMvbRH4fR^`fgmVM�ikdaH4_kbgn`fN��V�s�GH4mVfRFXO�bRFXORQTSVH [�Gr�HNfg�Vf [mv��mVMV^�ikHjO6pGmk��bgfRHNbgHNM�O ] M�ikHNfgHNf<ª>HN�>H4^`mVMV^~O ��n|fRJLHNM�MVHNr�HNMeikHNf²�f ] M�O�U ] bRFIn`M�c���FWH�wa�Èª��hikHNfX<�n`b ] bRFIn`M�c�nvikHNf´ikHjOE:�nan`J O¹cVmVJ OuFWH ikmVfTQTSxHNFWMhH9º]>vbRf ] r�HNyS ] M�ikUImVMV^<wNmxr·H4f [m�QT_VOuF�QTSkbgFW^|HNM��
Zs[mVf>HNFIMVHsHNJL�k��[] MV^`HNf�O�HNFIbRFI^`HspGMv�>HNMPikmVMV^ ORQTSVHNFWMhHNM8� ] f ] UWUIHNUWy��Vfj[] ikFW_vbRFIdaH�ª>UInvQY_vJ ] bTQTSVF�MV^`ydaHNfu� ] SVfgHNM}r�HjO�n|M�ikHNf�O ^|HNHNFI^`MVHNb�wNm OuHNFWM � ��EGH�O�S ] UWro�>HNf�ikHNM}^`H�ORQTS
[] bgwNbRHPQ�HN_vbRn|f���HNUXikHNfNc�ivFWHM ] QYSDikHNJ³FIM � ª>UWmVJ ' � ��dan|fR^`H�O�bRH4UWUWbgHNML� ] f ] UWUWH4UWy��Vf [] ikFW_vbRFIdaHNMLª>UInvQY_vJ ] bTQTSVFWMV^AHNfgJLFWbgbRHNUIb��>H4fRyikHNM¬c ] U�O<pGm�Ou^ ] MV^aOur ] OuF�Oå� [mVf6H4FWMVHKqs�VbgFWJLFIHNfRmhMV^CikH4f<ª>HN�>HN^|mVMV^~ORORQTS [] bRwNmVMh^Vc�ikmVf�QYSeikFIHLFWMikHNM G ] �VFIbRHNUIM �8mhM�i �ådan|fR^`H�O�bRH4UWUWbgHNMx�KHNbgSVnvikHNM¬cVdaHNfR��HNM�ikHNb4�EsHNf�^`HNM ] MVMvbRH´pGUW^|n`fRFIbRSVJ<m�OáUIFWH¹��H4fRb Q
H4_kbgn`f���H4U�ikHNf4c*��HNU�QTSVHsOuF�QTS ] m�O�ª>HN�>HN^|mVMV^~O�daHN_vbRn|fRFWMhy��n`fgJ ] bgFWn|MVHNM6� [mVf�ikFIH �´y G�n`J��·n|MVHNMvbRH�mVMPiLikFWH���y G�n`JL��n`MhHNMkbgH�ivHNf�^`HjOgQYS [] bRwNbgHNM�ª>HN�>HN^|mVMV^wNm�O ] JLJ�HNM�O�H4bRwNb4�á�`H�ikHCª>HN��HN^`mhMV^aOu_an`JL��n`MhHNMkbgHx��FWfTi?FWM½ZPn|fRJ HNFIMVHNf<ª>FWUXiVO�H [ mVH4MVwP;��|�`�Gw

:�HNFIUWHNM�Ou�VfRmhMV^*��n|fRJ ] br= ikmVf�QYS���nvivFWHNfgmVMV^<ikHNf��sHjOgQYSv��FWM�ivFW^`_aH4FWb�FIMK�sf ] mPO�bRmv��HNMx^`HNbgfRHNMVMvb ] rVy^`H4UWHN^|bN��EGFWH(O�n|JLFWb6H4fRwNHNmh^`bRH4M}ª>FWUXikHNfS; �·¥R§�£ ë ¦T¥¤¨ ­ Á-,�æk¥Y¦ =�O�FIM�i{�sf ] mk��HNfRbgrVFWUXikHNfNc
FWMe�>HNUXQYSVH4MikHNM0daHNf�ORQTSVFWHjivHNMVHNMK�sHjOgQYSv��FWMPikFW^|_aHNFWbgHNMxdaHNfTOgQYSVFIHjikHNMhHå�sf ] mV��HNfRbgH6wNmV^`H4n`fTivMVHNbAOuFWM�i�� <.mVShFWy^`H ª>HNfRHNFXQYShH«FIM#H4FWMVHNf�ª>FWU�ihO�H [ mVHNMVw��>HNf�ikHNM0ikmhfTQTS#HNFIMCMVHNmVbgf ] UWHjO9�sf ] m?i ] fg^`HjOubRHNUIUWb4��ª>HN�>H4y^`mhMV^`HNMCFIMx�·n~O�FIbRFWdaH4fX<.FXQYSvbRmVMh^9�>H4fTikHNMxSVH4UWUWH~cVª>HN��HN^`mVMh^`HNMxFWM(MVHN^ ] bRFIdaHNf <�F�QTSvbRmVMV^<ivmVMV_vUWH�sf ] mVb [n|MVH9wNmh^`HNn|fTikMVH4bN�·Ä 340h¨·¥�,�,W¥¤¦Y¥sª>H4�>HN^|mVMV^`H4MLFWMx��naOuFWbRFIdaHNf <.FXQYSvbRmhMV^9��HNfTikH4MxikmVf�QYS!0�¥ ,È°
,W¥¤¦T¥>�sf ] mVb [n|MVHacvØ���	áÍ
Ë B�B�ËkÙjË�ª>HN�>HN^|mVMV^|HNM6FWM<MVHN^ ] bRFIdaHNfA<�F�QTSkbgmVMV^���HNfTivHNMLivmVfTQTS �
Ö
ÍáÚ�B�ËkÙjË�sf ] mVb [n|MVH6FWMxivHNM#�sf ] mk��HNfRbgrVFWUXiVO�H [ mVH4MVwNHNM�i ] fg^`HjOubRHNUIUWb4�

# øúù�ö j�oEq�h �
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��M<ikH4Må��n|UW^`H4M�ikHNM<pGrPORQTSVMVFWbgbRHNM6��HNfTivHNM<ikFWH�n|r�HNM8^|HNM ] MVMkbgHNM�Z [] UIUWH�wNmVf º f�O�bgHNUWUImVMV^AHNFWMhHjO<�HN^`HNUXO ] bRwNHjO¤caikHNf ikFIHsª>HjO�bgFWJLJ6mVMh^sikHNf
MVHNmVHNM Q�HN_vbRn|f���HNUXikHNf O�bgHNmVHNfgbNcjr·H4S ] M�ivHNUWb4�apGrVrVFIU�ikmhMV^

�k� � ^|FWrVb�HNFIMVHNML�sHjO ] J8b [mVr�HNfRrhUWF�QT_�ikHNf�n`rVtuH4_kbgr ] OuFWHNfgbRHNM<�Gn|JLn`^|HNMVFXO�FWH4fRmVMV^�ikHNf]Q�HN_vbRn|f���HNUXikHNfN�

Homogeniserung der 

Hintergrundbewegung

Homogenisierung der

Objektbewegung

Objektinformationen
(Vektorfeld)

Geschätzte Gewonnene
Bewegungsvektoren

Optimiertes Vektorfeld

Ergänzung der Objektpunkte

pGrVrhFWU�ivmVMV^ �k� � »�qsrVtuHN_vbRr ] O�FIHNfRbgH9qs�VbRFIJLFWHNfgmVMV^�ikHNfsª>H4�>HN^|mVMV^aOudaHN_vbRn`fgHNM

��!&%�!&% � ;�� ;�1 0�+,8�� 8�07(
*,+.1 -,02( � ��� 0 ��9 ��0�� 0O1�*,+.1
� ] mV�VbRw4FWHNU�ikHNfAn|rVtuHN_kbgr ] OuFWHNfgbRHNM�ª>HN��HN^`mVMh^aOROgQYS [] bRw4mVMV^KFXO�b�ikFIHX\GmhbRwNmVMh^Kdan`M0^`H4�>n`MhMVHNMVHNM��Mk��n`fgJ ] bgFWn|MVHNM [mhr·H4fKivFWHKFIJ ª>FWU�i?HNMvbRS ] UWbRH4MVHNM{qsrVtuHN_vbRH(wNmVfxº�fgJLFWbgbRUWmhMV^#dan|M}HNFWMhHNfLª>H4y�>H4^`mVMV^ �`qsr`tuHN_vbRyÆª>HNwNFIHNSvmVMV^V��:�mVJ º fgfRHNFXQYShHNM(ikFWHjOuHjO :�FIHNU�O���FWf�iKSVFWHNf�� [mVf>tuH�ikHjO«qsrVtuHN_vbGH4FWM�GFXO�bRn|^`f ] JLJ�ikH4f>FWJ qsrVtuHN_vbRr�HNfRH4F�QTS ] mk��bgfRHNbgHNMVHNMXQ�HN_vbRn|fRHNM<HNf�O�bRH4UWUWb�mVMPi ] m�O�^|HN�>H4fRbRH4bN�vpGm�OikHNJ HNfTOubRHNUIUWbRH4M��GFXO�bgn`^`f ] JLJ���FWf�i?ikHNf<ª>HN��HN^`mVMh^aO�daH4_kbgn`f9r�HjOubRFIJLJ8b4c�ivHNf ] J�S [] mk¸�^~O�bgHNM] mv��bRfRFIbRb ;�  ç ® ë ¦¹ÁW£aîç`£�¢ ê ¥R§j£ ë ¦ =���EGFIH0� [] mk¸P^`_aHNFIbRHNM ] UWUIHNfLFIJ qsrVtuHN_vbRr�HNfgHNF�QTS�dan|fR_an|JLJ8H4M�ikHNM
Q�HN_vbRn`fgHNMC��FWf�i w4m#HNFIMVHNf ��¥R§j£ ë ¦Y¥¤¨ � îç�340�¥AOumVJLJLFIHNfRb4�VEGFIH8^|HjO ] J8bgH ��­¯® ¥g§j£ � îç�340�¥AF�Oub«FIM0ikHNf��F�OubRH�ikHNf(ikmVf�QYS ikFIH�qGrVtuH4_kbgHNfR_aHNMhMkmVMh^�HNMvbTO�b ] M�ivHNMVHNM qsrVtuHN_vbRH � HNMvbRS ] UWbgHNM���Z [mVf�àNË �
ËvÍß<Ü¶àNËkÚ�Ï �áÖ
ÍáÚ�Ï_;�FWJ ��n`UI^`HNMPikHNM ¼ ] _vbRmVH4UWUWH4f�z�mVMV_vb ¾ =���FWf�i6i ] MhMLikH4fs¨·¥¤¡V¥ B�¥ Ã ¥�©~¡k¨`©j¢ ê ¥T§j£ ë ¦TcikmVf�QYS<psrk� [] ^`mVMV^AwN��FXORQTSVHNM ikHNMLqsrVtuHN_vbRFWMv��n`fRJ ] bRFIn`MVH4M«mhM�i6ikHNM6dan|fRUWFIHN^`H4M�ikHNM ª>HN�>HN^|mVMV^~O�y

$�ôNõ¤ö�÷�
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FWMv��n`fRJ ] bRFIn`MVH4M�c ] MVS ] M�i0ikHNfsmVMvbRHNM ] mk��^|HjO�bgHNUWUIbRHNM#<.HN^|HNUWM(r�HjO�bgFWJLJ6b4� ��J³��n`UI^`HNMPikHNMCF�OubGH4FWM
<�HN^`HNUXO ] bRwacVJLFIbRbgHNU�O�ikHNJ ikFIH«n|r�HNMK^|HNM ] MhMkbgH9�sJ8rVUIHNM�ikmhMV^Adan`UWUIwNn`^|HNMx��FWf�i�c ] MV^`HN^|HNr�HNM�»

� <�HN^`H4U & »
� ����� ivHNf�ç�,È£�¥ B�¥ Ã ¥�©a¡k¨|©*¢ ê ¥R§j£ ë ¦6ikHjO ] _vbRmVHNUIUWHNM�qsrVtuHN_vbR�hmVMV_vbRHjO�ivHNfD\GmVUWUIdaHN_vbRn`fFXO�bsÖ
Í �ikFIH_Q
H4_kbgn`fRH4M�Z [] QTSVHA©~¦ ë76¬¿�� ^|HN^`H4M [mVr�HNf´ikHNf�qsrVtuHN_vb7Z [] QYSVH´F�O�b4cÊ����
� HNfgS
[] UIb6ikHNf ] _kbgmVHNUIUWHxz�mVMV_vb ] UXOx¨·¥¤¡V¥¤¨ B�¥ Ã ¥�©~¡k¨`©j¢ ê ¥R§j£ ë ¦LikHNMe� ] tun|fRFWb�[] b�O�ydaHN_vbRn|fN�

� <�HN^`H4U � »
� ����� ivHNf�ç�,È£�¥ B�¥ Ã ¥�©a¡k¨|©*¢ ê ¥R§j£ ë ¦6ikHjO ] _vbRmVHNUIUWHNM�qsrVtuHN_vbR�hmVMV_vbRHjO�ivHNfD\GmVUWUIdaHN_vbRn`fFXO�bsÖ
Í �ikFIH_Q
H4_kbgn`fRH4M�Z [] QTSVH ä ¡8§�,I¥¤Á�¨8^`HN^|HNM [mVr�HNf´ikHNf�qsrVtuHN_vb7Zá[] QTSVH�F�OubNcÊ����
� H4fRS
[] UWb6ivHNf ] _kbgmVHNUWUIHLz�mVMh_kb ikHNM?� ] tun|fRFIbj[] b�O�daHN_vbRn|f ] U�OL¨�¥¤¡P¥Y¨ B�¥ Ã ¥�©~¡k¨`©j¢¤°ê ¥g§j£ ë ¦T�

� <�HN^`H4U � »
� ������ikHNf�ç�,È£u¥!B�¥ Ã ¥�©a¡v¨`©*¢ ê ¥R§|£ ë ¦9ikHjO ] _kbgmVHNUWUIHNM#qsrVtuHN_vbR�hmVMV_vbRHjOGMhF�QTSkb´ikHNf_\smVUWUIydaHN_vbRn|f�F�OubsÖáÍ �ikFIHCEGF��¶HNfRHNMhw�w4��F�ORQTSVHNMeikH4J ] UWbgHNM}ª>HN��HN^`mhMV^aOudaHN_kbgn`f6mVMPi�ikHNJ � ] tun|fRFIbj[] b�O�daHN_vbRn|f§�,I¥¤Á�¨8F�OubNcÊ����
� H4fRS [] UWb6ivHNf ] _kbgmVHNUWUIHLz�mVMh_kb ikHNM?� ] tun|fRFIb [] b�O�daHN_vbRn|f ] U�OL¨�¥¤¡P¥Y¨ B�¥ Ã ¥�©~¡k¨`©j¢¤°ê ¥g§j£ ë ¦T�

� <�HN^`H4U��V»
� ������ikHNf�ç�,È£u¥!B�¥ Ã ¥�©a¡v¨`©*¢ ê ¥R§|£ ë ¦9ikHjO ] _kbgmVHNUWUIHNM#qsrVtuHN_vbR�hmVMV_vbRHjOGMhF�QTSkb´ikHNf_\smVUWUIydaHN_vbRn|f�F�OubsÖáÍ �ikFIHCEGF��¶HNfRHNMhw�w4��F�ORQTSVHNMeikH4J ] UWbgHNM}ª>HN��HN^`mhMV^aOudaHN_kbgn`f6mVMPi�ikHNJ � ] tun|fRFIb [] b�O�daHN_vbRn|f©a¦ ë76 F�OubsØNÐaÞ<Î±ËikFIH0ZáU [] QYShHKivHjO ] UIbRHNMoª>H4�>HN^|mVMV^aOudaHN_vbRn`f�O § ,W¥¤Á�¨�^|HN^`HNM [mVr�HNfxikHNf ZáU [] QYSVHDikHjOL� ] tun`yfgFWb [] bTOudaHN_kbgn`f�O>F�O�b4cÊ����
� H4fRS [] UWb6ivHNf ] _kbgmVHNUWUIHLz�mVMh_kb ikHNM?� ] tun|fRFIb [] b�O�daHN_vbRn|f ] U�OL¨�¥¤¡P¥Y¨ B�¥ Ã ¥�©~¡k¨`©j¢¤°ê ¥g§j£ ë ¦T�

� <�HN^`H4U �k»��M<ikHNM ] M�ikHNfgHNM6J [n|^`UWFXQYShHNM�Z [] UIUWHNM�r·H4S [] UIb>ivHNf ] _vbRmhHNUWUIH>z�mVMh_kbL;�qsrVtuHN_vbR�hmVMV_vbr=¬O�HNFIMVHNMç�,È£u¥¤¨ B�¥ Ã ¥�©a¡k¨|©*¢ ê ¥R§|£ ë ¦Y�
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T0HNMVM ikHNf ] UWbgHAª>HN�>H4^`mVMV^~O�daHN_vbRn|f>HNFIMVHjO>qsrVtuHN_vbR�VmVMh_kbgHjO>ikH4fR\GmVUIUWdaHN_vbRn|f�F�OubNchi ] MVMx^|FWrVbHjO�wN�>H4F�� [n`^|UWFXQYSV_aH4FWbRH4M��
& �sEGFIHjO�H4fsz mhMV_kbs^`H4S [n`fgbGwNmhJ�qsrVtuHN_kb4cVmVM�ixikHjOuS ] UIrCOun`UWUIbRH�O�H4FWM!Q�HN_vbRn|f>MVFXQYSvbsikHNfL\smVUWUIydaHN_vbRn|fsO�HNFIMxnvikHNf
� �sikH4f�qGrVtuH4_kbg�VmVMV_vb ] UXO�O�n`UXQYShHNf�F�Oub>� ] U�OgQYS�HNfR_ ] MhMkbs�>n|fTikHNM¬�

EGFIHjO�H<wN�>H4F>Z [] UWUIH6�>HNf�ikHNM ] MVS ] M�i?ikHNf <�HN^`H4UWM & mVM�i � [mVr�HNfg�Vf [mk��b4� <.HN^|HNU & r�HjO ] ^`b4c�i ] �Vc�>H4MVM0ikFWH�^`HjO ] J<bRH_Q�HN_vbRn`fgHNM�Z [] QYShH9wNm(_kUIHNFWMxF�OubNc�ivHNf«qsrVtuHN_vbRFIMk��n`fgJ ] bgFWn|M�J�HNSVfRQ�HNfRbgf ] mVHNM^`H�ORQTSVHNMV_vb���FWf�i���ª>HNF <.HN^|HNU � F�OubAikFIH Q
H4_kbgn`fRH4M�Z [] QTSVH<Oun�^|fRn �Vc
i ] � ] MV^|HNMVn|JLJLHNM(�>HNf�ikHNM_ ] MVM¬c�i ] �LivHNfE\smVUWUIdaHN_kbgn`f�� ] UXORQTSxHNfRJLFIbRbgHNUWb���n`f�ikHNMKFXO�b4c�i�� S���ivHNf�qsrVtuHN_kbgFWMk��n|fRJ ] bRFIn`M<��FWfTi] mPQYS?FWM�ikFIHjO�HNJ�Z ] UWU>J�HNSVfEQ�HNfgbRf ] mVHNM�^|HjORQTSVHNMh_kbAmVM�i?Oun`JLFIb«��FIfTi�ivHNf6� ] tun|fRFIbj[] b�O�daHN_vbRn|fikHNJ ] _kbgmVHNUWUIHNM(z�mVMV_vbGwNmh^`HNn|fTikMVH4bN� ��M ] UWUWH4M ] M�ikHNfgHNMCZ\[] UWUIHNMx��FWf�iKikFIHåqsrVtuHN_vbRFIMk��n`fgJ ] bgFWn|M] UXO\� ] U�OgQYSxHNFIMV^`HjOubRmk��b�mVM�i(ikHNfsz�mVMV_vb�r�HNS [] UIb�OuHNFWMhHNM ] UIbRHNMUQ�HN_vbRn|fN�
T0HNMVM ikHNf ] UWbgHEQ�HN_kbgn`f\ikHjO.qsrVtuHN_vbR�hmVMV_vbRHjO�MVF�QTSkb�ikH4fR\GmVUIUWdaHN_vbRn|f�F�OubNchi ] MVMx��FIfTi ] MV^`HNyMVn|JLJLHNM�cvi ] �xikFIH T ] ShfTORQTSVHNFIMVUWFXQYSh_aHNFWb�^`fgn �<F�OubNc¶i ] ��ikHNfAqsrVtuHN_kbg�VmVMV_vb ] UXOGOun`UXQYSVH4f�fRF�QTSvbRFW^HNfg_ ] MVMvb>�>n|fTikH4MLF�OubN�V�sMkbgHNf�ikFWHjOuHNf�ª>HjikFIMV^`mVMh^9��FWf�i8FWM <�HN^`HNU � wN��FXORQTSVHNM�ikHNJ ] UWbRH4Mxª>HN�>H4y^`mhMV^aOudaHN_kbgn`f6mVMPi�ivHNJ J [n`^|UWFXQYSVH4MCMVHNmVHNM�Q
H4_kbgn`fX;Æ� ] tun`fgFWb [] bTOudaHN_vbRn`f�= ] rV^|HN�>n|^`HNM��]T0HNMVMikFIHsEGFµ�¶HNfgHNMVw>w4��F�ORQTSVHNM ikHNM Q�HN_vbRn|fRHNM6MVFXQYSvb�^`fgn ��F�O�b4c*��FIfTi9wNmL�smVMPO�bRH4MLikH�O�� ] tun`fgFWb [] bTOudaHN_vybRn|fTO�HNMkb�ORQTSVFWH�ikHNM��
T0HNMVM ] r�HNf�ikFIHsEGFµ�¶HNfgHNMVw�^`fgn ��F�O�b4cai ] MVM8��FIfTi6FWM <�HN^`H4U���ikFWH�wNmPO [] bgwNUWFXQYShH��Mk��n`fgJ ] bgFWn|M [mhr·H4f�r·H4F�ikH_Q�HN_vbRn`fgHNMLJLFIbRHNFIMkr�HNw4n`^`H4M����MG<.H4^`HNU �K��FIfTi0i ] O_Q�HNfRS [] UWbgMVF�O�r�HNF�ivHNf�ZáU [] QYSVH4M�c�ikHNf�ZáU [] QTSVH�ikHjO ] UWbgHNM�Q�HN_vbRn|fTO�mVM�iikHNf�ZáU [] QTSVHxikHjO9MhHNmVHNM Q
H4_kbgn`fTOX;Æ� ] tun`fgFWb [] bTOudaHN_vbRn`f�=Tc ] U�O :�mPO ] bgwNFWMv��n`fRJ ] bRFIn`M?^`H4MVn`JLJ�HNM��

T0HNMVM�ikFWH ZáU [] QYSVH�ikHjO ] UWbgHNM Q�HN_vbRn`f�O�_vUWHNFIM ^`H4^`HNM [mhr·H4f0ikHNfC� ] tun`fRFIb [] bTO Z [] QTSVH�F�OubNcs��FWfTiikHNf ] UWbgHVQ�HN_vbRn|f9JLFIb�ikHNJ � ] tun`fgFWb [] bTOudaHN_kbgn`f [mVr�HNfTOgQYSVfgFWHNr�HNM¬��pGmk�´ivFWHjOuHXT#H4F�O�H���FWfTi�HNFIMVHª>HN��HN^`mVMh^ �`qsrVtuHN_vbRyÆª>HNwNFIHNSvmVMV^AHNfRw4HNmV^`b4ckr�HNF
ikH4f ] UWUIHAz�mVMV_vbRHachikFWH´wNmxHNFWMVH4J qsrVtuHN_vb�HNFWMV^|HNyO�bgmk��b´O�FWMPi�cVHNFWMhHNMLHNFIMVSVHNFIbRUWFXQYShHNM<ª>HN�>H4^`mVMV^~O�daHN_vbRn|f�HNfRS ] UWbgHNM��
��!&%�!&$ � ;�� ;�1 0�+,8�� 8�07(
*,+.1 -,02( � 8 +�9 02(M1�(
*,+C- ��0 � 021 *,+C1
:�mVf<qG�hbRFWJ�FWHNfgmVMV^xikH4f6�GFIMkbgHNfR^|fRmVM�ivr·H4�>HN^|mVMV^K��FIfTi�i ] dan|M ] mPO�^`H4^ ] Mh^`HNM�c�i ] �0ikFWH�ª>HN�>H4y^`mhMV^8H4FWMVHjO��sFWMvbRHNfg^`fRmhM�ikHjO�HNFWMVShHNFWbgUWF�QTS<O�H4FWMxJ8m �V�vEGHjOuS ] UIr���FIfTi�c�ivmVfTQTSxº�FWMvr�HNwNFWH4SkmVMh^9dan`M��Mk��n`fgJ ] bgFWn|MVHNM [mVr�HNf<ivFWHU\GFXQYSvbRn|rVtuHN_vbR�VmVMh_kbgH6mVM�i×[mVr�HNf6FWShfRH ] m�O6ivHNJ w4m�daH4fRr�HjOROuHNfRMPikHNM
Q�HN_vbRn`fu��HNU�i ] rVUIHNFWbgr ] fgHNM�c�wNmV^|HNS
[n|fRFW^|HNM�ª>HN�>H4^`mVMV^~O�daHN_vbRn|fRHNM¬c ] Mh^`HjOubRfRH4rVbNcAHNFWMhHNM HNFIMVwNFW^|HNM
Q�HN_vbRn`f ] U�O �GFWMvbRHNfg^`fgmVM�ikdaHN_vbRn|fáw4m6HNfRJLFIbRbgHNUWM��4EGFWH�O�HjOk:�FIHNUv��FWfTi6ivmVfTQTS<i ] Oá��n|UW^`H4M�ikH�lvQTSVHNJ ]HNfgfRHNFXQYSvbN»Z [mVf ] UIUWHD\GFXQYSvbRn|rVtuHN_kbg�VmVMV_vbRH_;uì¤¨Yí ë ¦¤Â6ç`£ÆÁ ë ¨·¥¤¨0ça¡~¢�æk¥Y¨ ¥¤¦R§|ça¨V¨v£�¥¤¨ � ë ¢4ÁW£�Á ë ¨�¥¤¨#æk¥Y¦ BsÁ-, æ ë ­ °® ¥R§j£u¥K=���HNfTivHNMxikFIH ] J³S [] mk¸�^aOubRHNM ] mk��bgfRHNbgHNM�ikH4MVQ�HN_vbRn|fRHNM ;�� ] tun|fRFWb [] b�O�daHN_vbRn|fRHNM�»VìY¨Yí ë ¦¹Â6ç`°£ÆÁ ë ¨·¥¤¨Kça¡`¢´æk¥¤Â ä ¡ ë .�£�Á�Â6Á±¥Y¦Y¥¤¨Væk¥Y¨ ��¥R§j£ ë ¦Xíj¥�, æ =�ikmVf�QYS<psm�O���HNfRbgmVMV^�ikHjO��sF�O�bgn`^|f ] J�JxO ] UWUIHNf�GFIMkbgHNfR^|fRmVM�ivdaHN_kbgn`fgHNM�caikFIH�FWMhMVHNfRS ] UWr�ikFIHjO�HjO��sHNrVFWH4bRHjOR; \sF�QTSkbgn`rVtuHN_vbR�VmhMV_kbgH�= ] mk��bRfgHNbRHNM¬cÀH4fRyJLFIbRbRH4UWbN�~E ] MVMC��FIfTi ] MhS ] M�iL��n`UI^`HNM�ivHNfX<.H4^`HNU¶wN��F�OgQYSVH4MxikHNJ³H4fTO�bgHNM(� ] tun`fgFWb [] bTOudaHN_vbRn`f\ikHjO�GFIMkbgHNfR^|fRmVM�ivHjOE;±FIMKivHNMKJLH4F�O�bgHNM�Z [] UIUWHNMxF�OubsikFWH�O�HNfsikH4fL\GmVUWUIdaHN_vbRn`f�=�mVMPiKikHNJ wN�>HNFIbRHNM � ] ytun`fgFWb [] bTOudaHN_vbRn`fU;ÆikHNf \GFXQYSvbRMvmVUIUWdaH¤_kbgn`fNc¬ikHNf6wa� ª��áivmVfTQTS?HNFWMVH4M G ] JLHNf ] ORQTSk��HNMV_(daHNfRmVf�O ] QYSvb��FWf�i = ] mPO�^`H4� [] SVUIbN»
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� <�HN^`H4U
�k»
� ����� ikFIH�� [] mk¸P^`_aHNFIbsikHjOL\GmVUWUIdaHN_vbRn`f�O
^|HN^`HNM [mVr�HNfAikHNf´� [] mk¸�^`_aH4FWbsikHjOL\GFXQYSvbRMvmVUWUIydaHN_vbRn|fTO>MVFXQYSvb>Þ�ËvØNËvÍ·Ï�B�Î ��	}Û�ÙjÐ �KF�O�b4cÊ����
� ��FWf�ixikHNfL\GFXQYSvbRMvmVUWUIdaH¹_vbRn|f ] U�O>H4FWMVSVH4FWbRUIF�QTSVHNf��sFWMvbRHNfg^`fRmhM�ikdaHN_vbRn|f>^`H4� [] SVUIbN�

�GFIHNf���FWf�i�i ] dan|M ] m�Ou^`HN^ ] MV^|HNM�c�i ] �LivFWH�ª>FWUXikn`rVtuHN_vbRHsr�HNF�FWShfRHNfsª>HN��HN^`mhMV^<ikmVf�QYS(i ] OGª>FIU�idan`MxdaHNf�ORQTSVFWH�ikHNMVHNM<º�FIM�Z [m�OgO�HNMP;�wa�Èª�� G ] J�HNf ] ORQTSk��HNMV_b=�r�HNHNFWMvbRf [] QTSkbgFW^|b
��HNfTivHNM�cvO�n<i ] �<ikHNf�GFIMkbgHNfR^|fRmVM�ivdaHN_kbgn`fS;�Q�HN_vbRn`f<ivHNf8fgmVSVHNMPikHNMeª>HNfRH4F�QTSVH�=�MhF�QTSkb�FWJLJLH4fAikHNfS\GmVUIUWdaHN_vbRn|f6O�H4FWMJ<m �V��EGmhfTQTSKivFWH9n|r�HNMKHNf�O�bgHNUWUIbRH <.H4^`HNU���FIfTiKivFWH��GFWMvbRH4fR^`fgmVM�ikFIMk��n`fgJ ] bgFWn|MLdaHNfRdan|UWUXO�bj[] M�ikFI^`bN�Zs[mVf ikHNM�pGmPORikfgm�QY_´Þ9ËvØNËvÍ·Ï�B�Î&� 	(Û�Ù*Ð �9��FIfTi�SVFWH4f�wa�Èª��T��n`UW^|HNM�ikH4f�SVHNmVfgF�O�bgF�OgQYSVH4f$T0HNfRb�daHNfg�>HNMhyikHNb4»�T0HNMVM<ikFIH��6[] mk¸�^`_aH4FWb ikHjO]\GFXQYSvbRMvmVUIUWd`H4_kbgn`fTOY??Î±Í �áËvØ¹ÏjËvÍ
Ø�ËkÎ�ÍCÊxÙ*Î�ÏNÏjË BVikH4f��6[] mv¸�^`_aHNFIbikHjOL\GmVUIUWdaHN_vbRn|fTO�F�OubNc�i ] MVMK��FIfTixikHNfL\sF�QTSkbgMkmVUIUWd|HN_kbgn`f ] U�Os�GFWMvbRH4fR^`fgmVM�ikdaH4_kbgn`f�^`HN��[] SVUWb4�
��!&%�!�� � (M1 �#�+ � *,+.1 -,02( ����� 0�� 9��!*,+�� 9M0
Z ] UIU�OLikFIHCª>HN��HN^`mhMV^#H4FWMVHjO ] mPOLikHNfKqsrVtuHN_vbRH4fR_aHNMVMvmVMV^ ] UXOX\GF�QTSvbRn`rVtuH4_kbg�VmVMV_vb9HNfg_ ] MVMvbRHNMª>FWUXik�VmVMh_kbgHjO�MVF�QTSkb�ikH4f>n`r�HNMxHNfgJLFWbgbRHNUIbRH¤M<�GFWMvbRH4fR^`fgmVM�ikr�HN��HN^`mhMV^VcanvikHNfsivHNfR\GmhUWUWr�HN��HN^`mhMV^HNMvbTOu�VfRFXQYSvbNc
i ] MVM���FIfTi�i ] dan|M ] m�O�^|HN^ ] MV^`H4M�c>i ] ��ikFWHjOuHNf ] U�O \GFXQYSvbRn|rVtuHN_vbR�VmVMh_kbAHNfg_ ] MVMvbRHz�mVMV_vb ] U�O�O�n|U�QTSVHNf�� ] UXORQTS8HNfg_ ] MVMvb�F�O�b4�a�GFIHNf�bRfgFWbgb>ivHNf�Z ] UWU ] mk�gckr�HNF¶ikH4J�ikFIH«qsrVtuHN_vbRFIMk��n`fgJ ] ybRFIn`M(mVM�iCikFIH9ª>H4�>HN^|mVMV^aOuFWMk��n|fRJ ] bRFIn`M(O�FXQYSxHNFIM�ikHNmVbgFW^6��FXikHNfTOu�VfRH�QYSVH4M�����MCivFWHjOuHNJ Z ] UIU���FWfTi��n`UI^`HNMPikH <.HN^|HNU ] Mh^`HN��HNM�ikHNb4»

� <�HN^`H4U	�a»
� ����� ikHNfsª>FWUXik�VmVMh_kb ] U�OR\sF�QTSkbgn`rVtuHN_vbR�VmhMV_kb�HNfg_ ] MVMvb���FWf�i�Ö
Í �OuHNFWM ] UIbRHNf<ª>H4�>HN^|mVMV^aOudaHN_vbRn`f��>HjivHNf6JLFWb�ikH4J�MVHNm?HNfgJLFWbgbRHNUIbRHNM0�GFIMkbgHNfR^|fRmVMPikdaHN_vbRn`fMVnvQTSKJ�FWb�ikHNJ \smVUWUIdaHN_kbgn`f�F�ivHNMkbgF�OgQYSLFXO�b4cÊ����
� r�HNS [] UWb�HNfsOuHNFWMVH4M ] UWbgHNM(ª>HN�>HN^|mVMV^~O�daHN_vbRn|fN�

EGFIH<ª>HjikHNmVbgmVMV^xivHjOApGmk��bRfgHNbRH4M�OGHNFIMVHjO�M ] QTS <�HN^|HNU �<J0[n|^`UIF�QTSVHNM(Z ] UWUXOGF�OubNc�i ] �CivHNf_\GFXQYSvbRyn`rVtuH4_kbg�VmVMV_vbNc ] MVS ] M�iCOuHNFWMVH�O ] UWbRH4MKª>H4�>HN^|mVMV^aOudaHN_vbRn`f�O¹c ] U�OGHNFIMCqGrVtuH4_kbg�VmVMV_vb�_kU ] OgO�Fµ¸PwNFWHNfgb��FWf�i�cVmVM�i(O�n|JLFWb���FWfTixikFIHA�KHNMV^|H�ikHNf�qsrVtuHN_vbR�VmVMh_kbgH�HNfR^P[] MVw4bN�
��!&%�!�� � 0 9M( # � ��9�* +.1 #�+.- 0O( 0O( � 0 � 021�*,+.1 � �T;�( � 0�+
EGFIH9n`r�HNM(r�HjORQTSVfRFIHNr�HNMVHNM�<�HN^`H4UWM(O�FIM�i � [mVfsHNFIM�bgf ] M�O�U ] bRn|fRFXORQTSVHjOsª>HN�>HN^|mVMV^~O�JLnvikH4UWU�HNf�O�bRH4UWUWb�>n|fTikH4M���Z [mVf6MVFXQYSvbAbRf ] M�OuU ] bgn`fgF�ORQTSVH(ª>HN��HN^`mVMh^`HNMeO�FIM�i ] M�ivHNfRH�<�HN^|HNUWM?HNfu��n`fTivHNfRUIF�QTS����GFIHNf��FWf�i�c ] MVS ] MPi#SVHNmVfgF�OubRF�OgQYSCH4Mkbu��F�QT_aHNU�bRH4fX<.HN^|HNUWM¬c·daHNf�O�m�QTSvb ] M�ikHNfgHLª>HN��HN^`mhMV^`HNMCw4mCHNfR_aHNMhyMVHNM¬�jZ [mVf
ikFIHjO�HNM :���HjQY_���FIfTiAi ] O Q�HN_vbRn|fRHNMVShF�O�bgn`^|f ] J�J�tuHjivHjO qsrVtuHN_vbRHjO ] m�O�^|HN�>H4fRbRH4bN�rT0HNMVMikFIH^Q�HN_vbRn|fRHNM<FWMVMhHNfRS ] UWr�ikHjO�qGrVtuH4_kbgHjOsÂ�îë ©�,�Á)340a¢¤£
©�,W¥YÁ)340 ê ¥¤¦T£�¥YÁ-,È£�OuFWM�i�cvi ] MVML��FIfTi8HNFIMVH�MVFXQYSvbbRf ] M�OuU ] bRn`fgF�OgQYSVH�ª>HN��HN^`mhMV^VcNwa� ª��T<.n|b ] bgFWn|M9nvikHNf]:�nan|JCc ] MV^`H4MVn`JLJ�HNM ;�dk^|U��jpGrhrVFWUXikmVMV^ �k��� =T�Z [mVf´ikFIHjO�H�MhF�QTSkb�bRf ] M�O�U ] bgn`fRFXORQTSVH�ª>HN�>H4^`mVMV^6��HNfTivHNML��n`UW^|HNM�ikH <�HN^`H4UWM ] mk��^`HjOubRHNUIUWb4»
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a) Rotation

Häufigkeit

Vektor

b) Vektorenhistogramm

pGrVrVFIU�ikmVMh^ �k���h»�ª>HNF�Ou�VFWH4U·H4FWMVHNf <.n|b ] bRFWn|M
� <�HN^`H4U &k»
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(Regel 7)

zu allen Nichtobjektpunkten

Zuordnung des Hintergrundvektors 

NEINJA

Optimiertes Vektorfeld

Bewegungsinformationen

(Vektorfeld) Objektinformationen

Translatorische Bewegung?

Bestimmung des Majoritätsvektors 
des Hintergrundes 
(Hintergrundvektor)

  (Regel 6)

Bestimmung von Ergänzungspunkten 
zu den erkannten Objekten 

Erhalt der alten
Vektoren

( Regel 1-5 ) ( Regel 8-9 )

sierung  

Homogeni-

Hintergrundbewegung

Homogeniserung der 

Ergänzung der Objektpunkte

Homogenisierung der

Objektbewegung

zu diesen Ergänzungspunkten 

 Bestimmung der Majoritätsvek- 
toren innerhalb der Objekte

Zuordnung der alten Bewegungsvektoren

psrVrVFWUXikmVMV^ �v���v»�ZáUWm �~ikF ] ^`f ] JLJ ivHNf�n`rVtuHN_vbRr ] O�FIHNfRbgHNMx�Gn|JLn`^|HNMVFXO�FWH4fRmVMV^ ikHNfRQ�HN_vbRn|f���HNUXikHNf
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