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(OHFWULFDO�HQHUJ\�LV�D�SULPDU\�QHHG�IRU�WKH�SHRSOH�RI�,QGRQHVLD��7KLV�FDQ�

EH� VHHQ� IURP� WKH� LQFUHDVLQJ�QXPEHU�RI� WRROV� WR� VXSSRUW� DFWLYLWLHV� DQG� KXPDQ�

QHHGV� WKDW� XVH� HOHFWULFLW\� DV� D� VRXUFH� RI� HQHUJ\�� 7KH� FRPPXQLW\
V� ODFN� RI�

DZDUHQHVV� RI� WKH� LPSRUWDQFH� RI� VDYLQJ� HOHFWULFLW\�� UHVXOWLQJ� LQ� WKH� XVH� RI�

HOHFWULFLW\�LQ�HDFK�\HDU�KDV�LQFUHDVHG��7KXV��LW�LV�QHFHVVDU\�WR�PRQLWRU�WKH�WRWDO�

SRZHU�LQ�XVH�VR�WKDW�LW�FDQ�RSWLPL]H�WKH�XVH�RI�HOHFWULFDO�HQHUJ\�

0RQLWRULQJ� E\� XWLOL]LQJ� LQWHUQHW� RI� WKLQJV� �,R7�� WHFKQRORJ\��PRQLWRULQJ�

FDQ�EH�PRQLWRUHG�LQ�UHDO�WLPH�DQG�DFFHVVHG�DQ\ZKHUH��,Q�WKLV�VWXG\��D�PRQLWRULQJ�

V\VWHP�ZDV�PDGH�WR�PRQLWRU�WRWDO�SRZHU�XVDJH�LQ�KRXVHKROGV�E\�XWLOL]LQJ�,R7�

WHFKQRORJ\��7KLV�VWXG\�XVHV���VHQVRUV��QDPHO\�=037���%�YROWDJH�VHQVRU�DQG�

$&6����FXUUHQW�VHQVRU�WR�ILQG�WKH�YDOXH�RI�WKH�SRZHU�JHQHUDWHG�IURP�WKH�XVH�RI�

HOHFWULFDO�ORDGV��0HDQZKLOH��WKH�WHPSHUDWXUH�VHQVRU�'6��%���WR�GHWHUPLQH�WKH�

VWDWH�RI�WKH�WHPSHUDWXUH�RI�WKH�WHPSHUDWXUH�LQ�WKH�V\VWHP�RU�URRP��6HQVRU�UHDGLQJ�

RXWSXW�ZLOO� EH� GLVSOD\HG� RQ� WKH�/&'� DQG� DOVR� VHQW� WR� WKH� ,R7� SODWIRUP�ZLWK�

(63�����1RGH0&8�

7KH� UHVXOWV� RI� WHVWLQJ� WKH� =037���%� YROWDJH� VHQVRU� SURGXFH� DQ� HUURU�

YDOXH�RI��������WKH�$&6����FXUUHQW�VHQVRU�ZLWK�DQ�HUURU�YDOXH�RI������ZKLOH�

WKH�'6��%��� WHPSHUDWXUH� VHQVRU�ZLWK� DQ� HUURU� YDOXH� RI� ������ ,Q� WHVWLQJ� WKH�

ZKROH�V\VWHP�ZLWK�D�IDQ�ORDG��ULFH�FRRNHU��GLVSHQVHU��3&�DQG�ODSWRS�ZLWKLQ����

PLQXWHV�VR�DV�WR�JHW�D�WRWDO�SRZHU�RI�������: ZLWK�D�WRWDO�GHOD\�RI�����PLQXWHV��

7KHQ�FRQYHUWHG�WR��������N:K�ZLWK�DQ�HOHFWULFLW\�FRVW�RI�5S��������������7KH�

WHVW�UHVXOWV�DUH�VHQW�WR�WKH�,R7�SODWIRUP�YLD�EO\QN�

.H\ZRUGV��VPDUW�PHWHU��LQWHUQHW�RI�WKLQJV�


