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7KH�DUWLFOH�SURSRVHV� LPSOHPHQWDWLRQ�RI� WKH�PXOWLWUDFNLQJ�V\VWHP�EDVHG�RQ� WKH�
526� IUDPHZRUN�� ,W� LV� VXJJHVWHG� WR� XVH� D� PRGLILFDWLRQ� RI� PHWKRG� RI� WUDFNLQJ� E\�
GHWHFWLRQ��LQ�ZKLFK�WUDFNHUV�EDVHG�RQ�FRUUHODWLRQ�ILOWHUV�DUH�XVHG�WR�FRQVWUXFW�WKH�WDUJHW�
WUDMHFWRU\�EHWZHHQ�WKH�NH\�IUDPHV��

.H\ZRUGV�� &RPSXWHU� YLVLRQ�� YLVXDO� REMHFW� WUDFNLQJ�� FRUUHODWLRQ� ILOWHU��
PXOWLWUDFNLQJ��WUDFNLQJ�E\�GHWHFWLRQ��
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�� %RFKLQVNL� (��� (LVHOHLQ� 9��� 6LNRUD� 7�� +LJK�6SHHG� WUDFNLQJ�E\�GHWHFWLRQ�
ZLWKRXW�XVLQJ�LPDJH�LQIRUPDWLRQ����,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$GYDQFHG�9LGHR�
DQG�6LJQDO�%DVHG�6XUYHLOODQFH�������� �������

�� /XR� :�� 0XOWLSOH� 2EMHFW� 7UDFNLQJ�� $� /LWHUDWXUH� 5HYLHZ�� >
@����DU[LY�RUJ�85/��KWWSV���DU[LY�RUJ�SGI�����������SGI �������������
�� +HQULTXHV� -��� &DVHLUR� 5�� +LJK�VSHHG� WUDFNLQJ� ZLWK� NHUQHOL]HG� FRUUHODWLRQ�

ILOWHUV� ��� ,(((� 7UDQVDFWLRQV� RQ� 3DWWHUQ� $QDO\VLV� DQG� 0DFKLQH� ,QWHOOLJHQFH�� ������
&����±�����

�� 0RUJDQ� 4�� 526�� DQ� RSHQ�VRXUFH� 5RERW� 2SHUDWLQJ� 6\VWHP� ��� ,&5$�
:RUNVKRS�RQ�2SHQ�6RXUFH�6RIWZDUH��������

�� /LX� :�66'�� 6LQJOH� VKRW� PXOWLER[� GHWHFWRU� ��� (XURSHDQ� &RQIHUHQFH� RQ�
&RPSXWHU�9LVLRQ��6SULQJHU��������&���±����

�� 0LODQ� $��027���� $� EHQFKPDUN� IRU� PXOWL�REMHFW� WUDFNLQJ� >
@� ��� DU[LY�RUJ� 85/�� KWWSV���DU[LY�RUJ�SGI������������SGI� ��
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3DQWHOLHLHY�2OHNVDQGU�±VWXGHQW��'HSDUWPHQW�RI�7HFKQLFDO�&\EHUQHWLFV��1DWLRQDO�

7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�³,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH´��
(�PDLO��VSQ���Y#JPDLO�FRP�
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7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�³,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH´��
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2OLLQ\N� 9RORG\P\U� ±� 3K�'��� DVVRFLDWH� SURIHVVRU�� 'HSDUWPHQW� RI� 7HFKQLFDO�
&\EHUQHWLFV�� 1DWLRQDO� 7HFKQLFDO� 8QLYHUVLW\� RI� 8NUDLQH� ³,JRU� 6LNRUVN\� .\LY�
3RO\WHFKQLF�,QVWLWXWH´���

(�PDLO��ROLLQ\N�YRORG\P\U#JPDLO�FRP�

3DQWHOLHLHY�2OHNVDQGU���
3\O\SHQNR�3DYOR���
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7DUJHW�VHWWLQJ��7KH�SUREOHP�RI�YLVXDO�PXOWLSOH�REMHFW�WUDFNLQJ�LV�DQ�LQWHJUDO�SDUW�
RI�PDQ\�DUHDV�RI�FRPSXWHU�YLVLRQ��VXFK�DV�YLGHR�VXUYHLOODQFH�V\VWHPV��WUDIILF�DQDO\VLV��
7KL�WDVN�LV�LPSRUWDQW�IRU�DXWRQRPRXV�URERWLF�DJHQWV��FDSDEOH�RI�DFWLYH�LQWHUDFWLRQ�ZLWK�
WKH�RXWVLGH�ZRUOG�� LQ�SDUWLFXODU� IRU� WKH� DQDO\VLV�RI� WKH� HQYLURQPHQW�E\�DQ�XQPDQQHG�
DHULDO�GURQH��DXWRSLORW�RI�DQ�DXWRQRPRXV�FDU��DQ�LQGXVWULDO�RU�KRPH�URERW��

)RUPXODWLRQ�RI� WKH�SUREOHP��7KH�SUREOHP�RI�PXOWLWUDFNLQJ�FDQ�EH�IRUPXODWHG�
DV� IROORZV��2Q� WKH� YLGHR� VHTXHQFH�� V\VWHP�PXVW� GHWHFW� REMHFWV� EHORQJLQJ� WR� FHUWDLQ�
FODVVHV��DQG�FRQVWUXFW�IRU�HDFK�GHWHFWHG�REMHFW�LWV�WUDMHFWRU\�RQ�D�IUDPH��

7KH�PDLQ�SUREOHP�RI�H[LVWLQJ�V\VWHPV�RSHUDWLQJ�LQ�UHDO�WLPH�LV�WKH�ORZ�DFFXUDF\�
DQG�UHOLDELOLW\�RI�WUDFNLQJ�REMHFWV�WKDW�DUH�PRYH�QRQOLQHDUO\��

$FWXDO� VFLHQWLILF� UHVHDUFKHV�DQG� LVVXHV�DQDO\VLV��&XUUHQWO\� WKH�PRVW� FRPPRQ�
PHWKRG� RI� VROYLQJ� WKH� PXOWLWUDFNLQJ� SUREOHP� LV� WUDFNLQJ� EDVHG� RQ� GHWHFWLRQ�� ZLWK� D�
G\QDPLFDO�PRGHO�DQG�D�.DOPDQ�ILOWHU��7KLV�DSSURDFK�LV�XVHG�EHFDXVH�RI�WKH�KLJK�VSHHG�
RI�FDOFXODWLRQV��+RZHYHU��GXH�WR�WKH�OLPLWDWLRQ�RI�WKH�.DOPDQ�ILOWHU��VXFK�WUDFNHU�GRHV�
QRW�KDQGOH�REMHFWV�WKDW�PRYH�QRQOLQHDUO\��

'HILQLWLRQ� RI� XQLQYHVWLJDWHG� SDUWV� RI� WKH� SUREOHP�� 7KLV� DUWLFOH� VWXGLHV�
SRVVLELOLWLHV�RI�XVLQJ�FRUUHODWLRQ�WUDFNHUV�IRU�VROYLQJ�WKH�PXOWLWUDFNLQJ�SUREOHP�

7KH� UHVHDUFK� REMHFWLYH�� 7KH� REMHFWLYH� LV� WR� FUHDWH� WKH� V\VWHP� WKDW� FDQ�
DXWRPDWLFDOO\�GHWHFW�DQG�WUDFN�REMHFWV�RI�SDUWLFXODU�FODVVHV�RQ�YLGHR��

0DLQ� UHVXOWV�� ,PSURYHGPHWKRG� RI� PXOWLWUDFNHU� WKDW� XVHV� FRUUHODWLRQDO� WUDFNHU�
ZDV�SUHVHQWHG��'LVWULEXWHG�V\VWHP�IRU�YLVXDO�PXOWLWUDFNLQJ�ZDV�GHYHORSHG�XVLQJ�526�
IUDPHZRUN�� 5HFHLYHG� UHVXOWV� ZHUH� DFFXUDWH� HQRXJK� DQG� WKH� VSHHG� ZDV� VXIILFLHQWIRU�
UHDO�WLPH�DSSOLFDWLRQV�

&RQFOXVLRQV�� 7KH� SURSRVHG� PXOWLWUDFNLQJ� PHWKRG� DOORZV� WR� LQFUHDVH� WKH�
DFFXUDF\�DQG�UHOLDELOLW\�RI�WUDFNLQJ�RI�WKH�REMHFWV�PRYLQJ�QRQOLQHDUO\��7KLV�LV�DFKLHYHG�
E\�XVLQJ�WKH�FRUUHODWLRQ�ILOWHU�WR�WUDFN�WKH�WDUJHW�EHWZHHQ�NH\IUDPHV��7KH�PXOWLWUDFNLQJ�
V\VWHP�EDVHG�RQ�WKLV�PHWKRG�V\VWHP�ZDV�LPSOHPHQWHG�XVLQJ�526�IUDPHZRUN��ZKLFK�
DOORZV� LQGHSHQGHQW� FRPSRQHQWV� RI� WKH� V\VWHP� DQG� LPSOHPHQWV� GLVWULEXWHG� GDWD�
SURFHVVLQJ�WKDW�LQFUHDVH�VSHHG�DQG�UHOLDELOLW\�RI�V\VWHP�

.H\� ZRUGV�� &RPSXWHU� YLVLRQ�� YLVXDO� REMHFW� WUDFNLQJ�� FRUUHODWLRQ� ILOWHU��
PXOWLWUDFNLQJ��WUDFNLQJ�E\�GHWHFWLRQ��
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