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,Q� SDSHU�� WKH� EDVLF� PHFKDQLFV� DQG� SULQFLSOH� RI� URERWLFV� RI� WKH� DXWRPRELOH�

WHFKQLFDO� GLDJQRVWLFV� RI� FDUV� DUH� URRWHG�� ,W� VKRZV� WKH� QHHG� IRU� QHZ� WHFKQRORJLHV� IRU�
SODQQLQJ�DQG�LPSOHPHQWDWLRQ�RI�WHFKQRORJ\�SHUIRUPDQFH�LQ�WKH�ILHOG�RI�IRUHQVLF�H[SHUW�
V\VWHPV��7KH�LPSRUWDQFH�RI�ZULWLQJ�DQ�DQFKRU�DQDO\VLV�RI�GLDJQRVWLF�LQIRUPDWLRQ�LQ�WKH�
IRUP�RI�QHXUDO�XQLWV�LQ�WKH�SURJUDP�RI�PDQDJHPHQW�LV�IL[HG��

.H\ZRUGV�� VHOI�SURSHOOHG� ZKHHOHG� YHKLFOH�� G\QDPLF� ORDGV�� V\VWHP� RI�
WHFKQLFDO�GLDJQRVWLFV��DUWLILFLDO�QHXUDO�QHWZRUNV��HOHFWURQLF�FRQWURO�XQLW��
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.RUQDJD� <DURVODY� ,JRURYLFK� ±&DQGLGDWH� RI� 7HFKQLFDO� 6FLHQFHV�� $VVRFLDWH� RI�

SURIHVVRU�7HFKQLFDO�&\EHUQHWLFV�'HSDUWPHQW�RI� WKH�1DWLRQDO�7HFKQLFDO�8QLYHUVLW\�RI�
8NUDLQH���,JRU�6LNRUVN\�.LHY�3RO\WHFKQLF�,QVWLWXWH���

(�PDLO�VORY\DQBN#XNU�QHW�

� ±
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7\OQ\DN� <XUL\� <DURVODYRY\FK� ±� 0DVWHU� RI� WKH� 'HSDUWPHQW� RI� 7HFKQLFDO�

&\EHUQHWLFV� RI� WKH� 1DWLRQDO� 7HFKQLFDO� 8QLYHUVLW\� RI� 8NUDLQH� �,JRU� 6LNRUVN\� .LHY�
3RO\WHFKQLF�,QVWLWXWH��

(�PDLO��JHRUJHWLOQXDN#JPDLO�FRP�
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5HOHYDQFH�RI�UHVHDUFK�WRSLF��,Q�PRGHUQ�FDUV�ZLWKRXW�FRPSXWHU�GLDJQRVWLFV��LW�
LV�LPSRVVLEOH�WR�GHWHUPLQH�WKH�VWDWH�RI�WKH�FDU��(OHFWURQLF�FLUFXLWV�GHVLJQHG�IRU�FRQWURO�
DUH�HTXLSSHG�ZLWK�D�VHOI�GLDJQRVWLF�V\VWHP�WKDW� LV�GHVLJQHG� WR� LQIRUP�WKH�GULYHU�RI�D�
PDOIXQFWLRQ�� ,Q� WKH�SURFHVV�RI�RSHUDWLRQ�RI� WKH� FDU�� LQ�GLIIHUHQW�PRGHV� �HQJLQH� VWDUW��
ZDUP� XS�� DFFHOHUDWLRQ� DQG� LQKLELWLRQ�� LGOH� UXQ��� FRQWLQXRXV� UHDGLQJ� RI� LQGLFDWRUV� RI�
VHYHUDO�GR]HQV�RI�VHQVRUV��

)RUPXODWLRQ�RI�WKH�SUREOHP��$QDO\VLV�RI�WKH�ZRUN�RI�GLDJQRVWLF�V\VWHPV�RI�WKH�
WHFKQLFDO�FRQGLWLRQ�RI� WKH� FDU� UHYHDOHG�D�QXPEHU�RI� VKRUWFRPLQJV�� ILUVWO\�� WKH\�GR�QRW�
WDNH�LQWR�DFFRXQW�WKH�G\QDPLF�ORDG�DFWLQJ�RQ�WKH�ZRUNLQJ�ERGLHV��6HFRQGO\��RQH�RI�WKH�
PDLQ� WDVNV� RI� WHFKQLFDO� GLDJQRVWLFV� LV� QRW� IXOILOOHG� ±� WKH� SUHGLFWLRQ� RI� WKH� WHFKQLFDO�
FRQGLWLRQ�RI�WKH�FDU��7KXV��LW�LV�UHOHYDQW�WR�SUHGLFW�WKH�WHFKQLFDO�FRQGLWLRQ�RI�WKH�FDU�LQ�
WKH�SURFHVV�RI�SHUIRUPLQJ�LWV�WHFKQRORJLFDO�RSHUDWLRQV��WKDW�LV��LQ�WKH�G\QDPLFV�RI�ZRUN��

$QDO\VLV�RI�UHFHQW�UHVHDUFK�DQG�SXEOLFDWLRQV��2YHU� UHFHQW�\HDUV�� WKHUH�DUH�PRUH�
DUWLFOHV�GHYRWHG�WR�WKH�WHFKQLFDO�GLDJQRVLV�RI�VHOI�SURSHOOHG�ZKHHOHG�YHKLFOHV��LQ�SDUWLFXODU��
GXH�WR�WKH�HPHUJHQFH�RI�QHZ�PHWKRGV�IRU�GLDJQRVLQJ�WKH�XVH�RI�QHXUDO�QHWZRUNV��

6HOHFWLRQ�RI�XQH[SORUHG�SDUWV�RI�WKH�JHQHUDO�SUREOHP��7KLV�DUWLFOH�LV�GHYRWHG�
WR� WKH� VWXG\� DQG� DQDO\VLV� RI� WKH� SURSRVHG� DSSURDFK� IRU� GLDJQRVLQJ� WKH� WHFKQLFDO�
FRQGLWLRQ� RI� FDUV�� 7KH� UHVHDUFK� IRFXVHV� RQ� WKH� VWXG\� RI� WKH� XVH� RI� DUWLILFLDO� QHXUDO�
QHWZRUNV�DQG�HOHFWURQLF�FRQWURO�XQLWV�

6HWWLQJ� REMHFWLYHV��([LVWLQJ� V\VWHPV�GR�QRW� UHO\�RQ�PDFKLQH� OHDUQLQJ�DQG�DUH�
RQO\�DEOH�WR�UHSRUW�WKH�SUHVHQFH�RI�HUURUV�LQ�FRQWURO�XQLWV�RU�PHFKDQLFDO�HOHPHQWV��%\�
XVLQJ�DQ�DUWLILFLDO�QHXUDO�QHWZRUN��WKH�VHUYLFH�LV�DEOH�WR�GHWHUPLQH�ZKHQ�WKH�IDXOW�ZLOO�
EHFRPH�FULWLFDO��$W�WKH�VDPH�WLPH��WKH�V\VWHP�ZLOO�EH�DEOH�WR�VSHFLI\�WKH�WLPH�LQWHUYDO�
GXULQJ�ZKLFK�LW�ZLOO�PRVW�OLNHO\�KDSSHQ��

3UHVHQWDWLRQ�RI�WKH�PDLQ�PDWHULDO��7KH�QHFHVVLW\�RI�LQWURGXFLQJ�QHZ�WHFKQRORJLHV�
IRU� SODQQLQJ� DQG� LPSURYLQJ� WKH� HIILFLHQF\� RI� WHFKQLFDO�RSHUDWLRQ�ZLWK� WKH�GHVFULSWLRQ� RI�
FRQVWUXFWLQJ�DQ�H[SHUW�V\VWHP�EDVHG�RQ�WHFKQRORJ\�XVLQJ�WKH�FDSDELOLWLHV�RI�QHXUDO�QHWZRUNV�
LV� VKRZQ��$V�DQ� LQVWUXPHQW� IRU� WKH�SUDFWLFDO� VROXWLRQ�RI�DSSOLHG�SUREOHPV� LQ� WKH� ILHOG�RI�
GLDJQRVLQJ�DQG�IRUHFDVWLQJ�WKH�SHUIRUPDQFH�RI�D�VHOI�SURSHOOHG�YHKLFOH��

&RQFOXVLRQV�7KH�LPSRUWDQFH�RI�LPSURYLQJ�WKH�TXDOLW\�RI�DQDO\VLV�RI�GLDJQRVWLF�
LQIRUPDWLRQ�E\� LQWURGXFLQJ�DUWLILFLDO�QHXUDO�QHWZRUNV� LQWR� WKH�FRQWURO�XQLW�SURJUDP�LV�
VXEVWDQWLDWHG��

.H\ZRUGV�� VHOI�SURSHOOHG�ZKHHOHG�YHKLFOH��G\QDPLF� ORDG��V\VWHP�RI� WHFKQLFDO�
GLDJQRVWLFV��DUWLILFLDO�QHXUDO�QHWZRUNV��HOHFWURQLF�FRQWURO�XQLW��
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