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7KLV� SDSHU� GHDOV� ZLWK� WKH� SUREOHP� RI� VFHQH� WH[W� ORFDOL]DWLRQ�� &RQYROXWLRQDO�

QHXUDO�QHWZRUN�ZDV�XVHG�IRU� WKLV� WDVN��3UHWUDLQHG�PRGHO�EDVHG�RQ�9**����ZDV�XVHG�
IRU�IHDWXUH�H[WUDFWLRQ��'DWDVHWV�IURP�,&'$5�DQG�,&'$5������ZHUH�XVHG�IRU�WUDLQLQJ��

.H\� ZRUGV�� WH[W� ORFDOL]DWLRQ�� LPDJH� SURFHVVLQJ�� FRPSXWHU� YLVLRQ�� QHXUDO�
QHWZRUNV��
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��� 1HXPDQQ�� /��� DQG� 0DWDV�� -�� ������ 5HDO�WLPH� VFHQH� WH[W� ORFDOL]DWLRQ� DQG�
UHFRJQLWLRQ��,Q�3URF��&935������±������

���-DGHUEHUJ��0���6LPRQ\DQ��.���9HGDOGL��$���DQG�=LVVHUPDQ��$��������5HDGLQJ�
WH[W�LQ�WKH�ZLOG�ZLWK�FRQYROXWLRQDO�QHXUDO�QHWZRUNV��,-&9���������±����

���=KDQJ��=��� 6KHQ��:���<DR��&��� DQG�%DL��;��������6\PPHWU\EDVHG� WH[W� OLQH�
GHWHFWLRQ�LQ�QDWXUDO�VFHQHV��,Q�3URF��&935������±�����
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.RUQDJD� <DURVODY� �� DVVRFLDWH� 3URIHVVRU� RI� WKH� 'HSDUWPHQW� RI� 7HFKQLFDO�

&\EHUQHWLFV�� 3K'� RI� WKH� 1DWLRQDO� 7HFKQLFDO� 8QLYHUVLW\� RI� 8NUDLQH� ©,JRU� 6LNRUVN\�
.\LY�3RO\WHFKQLF�,QVWLWXWHª��
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6K\PDQVN\L0\NROD���VWXGHQW�RI�WKH�'HSDUWPHQW�RI�7HFKQLFDO�&\EHUQHWLFV�RI�WKH�

1DWLRQDO�7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�©,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWHª��
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%DUDEDVK�$QGULL� �� VWXGHQW� RI� WKH�'HSDUWPHQW� RI�7HFKQLFDO�&\EHUQHWLFV� RI� WKH�

1DWLRQDO�7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�©,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWHª��
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7DUJHW� VHWWLQJ�� 6FHQH� WH[W� UHFRJQLWLRQ� FDQ� KDYH� PDQ\� XVH� FDVHV� LQ� FRPSXWHU�
YLVLRQ�V\VWHPV�DQG�WH[W�ORFDOL]DWLRQ�LV�D�PDMRU�SDUW�RI�WKLV�SUREOHP�

3UREOHP�VWDWHPHQW��$EVHQFH�RI�HIIHFWLYH�PHWKRG�IRU�WH[W�ORFDOL]DWLRQ�LQ�QDWXUDO�
VFHQH�LPDJHV��

$FWXDO�VFLHQWLILF�UHVHDUFKHV�DQG�LVVXHV�DQDO\VLV��7KHUH�DUH�GLIIHUHQW�VWXGLHV�WKDW�
FRYHU�YDULRXV�DSSURDFKHV� WR� WH[W� ORFDOL]DWLRQ� WDVN�VXFK�DV�XVDJH�RI�PD[LPDOO\�VWDEOH�
H[WUHPDO�UHJLRQV��V\PPHWULF�IHDWXUHV�DQG�RWKHUV��

8QLQYHVWLJDWHG� SDUWV� RI� JHQHUDO�PDWWHUV� GHILQLQJ��7KLV� SDSHU� LV� GHGLFDWHG� WR�
VWXG\�DQG�DQDO\VLV�RI�SRVVLELOLWLHV�RI�GHHS�FRQYROXWLRQDO�QHXUDO�QHWZRUNV� IRU�SULQWHG�
DQG�KDQGZULWWHQ�WH[W�ORFDOL]DWLRQ�DOLNH��

7KH�UHVHDUFK�REMHFWLYH��7KH�WDVN�DW�KDQG�LV�WR�FUHDWH�DQG�WUDLQ�D�QHXUDO�QHWZRUN�
PRGHO�WKDW�FDQ�EH�XVHG�IRU�HIIHFWLYH�WH[W�ORFDOL]DWLRQ�RQ�QDWXUDO�VFHQH�LPDJHV��

7KH�VWDWHPHQW�RI�EDVLF�PDWHULDOV��7KLV�SDSHU�GHVFULEHV�DQ�DUFKLWHFWXUH�RI�D�IXOO\�
FRQYROXWLRQDO� QHXUDO� QHWZRUN� WKDW� LV� SURSRVHG� IRU� WKH� WH[W� ORFDOL]DWLRQ� WDVN�� 7KH�
EHQHILWV�RI�XVLQJ�SUHWUDLQHG�PRGHOV�DV�IHDWXUH�H[WUDFWRUV�ZHUH�GHVFULEHG��([SHULPHQWDO�
UHVXOWV�ZHUH�SUHVHQWHG��

&RQFOXVLRQV��3URSRVHG�PRGHO�SURYLGHV�DQ�HIIHFWLYH�WH[W� ORFDOL]DWLRQ�IRU�QDWXUDO�
VFHQH� LPDJHV�� ,W� FDQ� EH� XVHG�ZLWK� WH[W� UHFRJQLWLRQ� V\VWHPV� IRU� WH[W� H[WUDFWLRQ� IURP�
LPDJHV� DQG� LWV� IXUWKHU� SURFHVVLQJ�� 7KLV� PRGHO� FDQ� EH� WUDLQHG� IRU� ERWK� SULQWHG� DQG�
KDQGZULWWHQ�WH[W�ORFDOL]DWLRQ��

.H\� ZRUGV�� WH[W� ORFDOL]DWLRQ�� LPDJH� SURFHVVLQJ�� FRPSXWHU� YLVLRQ�� QHXUDO�
QHWZRUNV��
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