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6DPRLORYLFK�0� ,���.OHVKFKHYD�6� 0���%HO\DQLQ�$� )���
-LWNRYVN\�9� '���7VYHWNRY�0� <X���'�1DQRFRPSRVLWHV�
%DVHG�RQ�2UGHUHG�3DFNLQJV�RI�6LOLFD�1DQRVSKHUHV ��������������������������

7KH�IDEULFDWLRQ�WHFKQRORJ\�IRU�RUGHUHG�SDFNLQJV�IURP�PRQRGLV�
SHUVH�VLOLFD�QDQRVSKHUHV�KDV�EHHQ�GHYHORSHG��7KLV�DOORZHG�QHZ�W\SHV
RI�PDWHULDOV�WR�EH�FUHDWHG���'�VXSHUODWWLFHV��LQFOXGLQJ�WKH�VR�FDOOHG
SKRWRQLF�FU\VWDOV�RU�SKRWRQLF�EDQG�JDS�PDWHULDOV�

([SHULPHQWV�WR�ILOO�DQ�LQWHUJOREXODU�VSDFH�ZLWK�VHPLFRQGXFWRUV�
VXSHUFRQGXFWRUV��RSWLFDOO\�DPSOLILHG��IHUURPDJQHWLF�DQG�RWKHU�PD�
WHULDOV� KDYH� EHHQ� FDUULHG� RXW� YLD� VSHFLDOO\� GHYLVHG� WHFKQLTXHV�
8QLTXH�WKUHH�GLPHQVLRQDO�QDQRV\VWHPV�WKXV�FUHDWHG�ZHUH�IRXQG�WR
H[KLELW�TXDQWXP�VL]H�DQG�RWKHU�QDQRVFDOH�HIIHFWV�VXFK�DV��IRU�H[�
DPSOH��QRQOLQHDU�LQWHUDFWLRQ�EHWZHHQ�LQGLYLGXDO�QDQRFOXVWHU�HOHF�
WURQ�VXEV\VWHPV�

%REULQHWVNLL�,� ,���1HYROLQ�9� .���&KDSO\JLQ�<X� $��/RJLF�*DWHV
:LWK�6LQJH�:DOO�&DUERQ�1DQRWXEH�%XQGOHV ������������������������������� ��

7KH�HOHFWULFDO�FKDUDFWHULVWLFV�RI�WKH�ORJLF�JDWHV�EDVHG�RQ�VHPLFRQ�
GXFWRU�VLQJOH�ZDOO�FDUERQ�QDQRWXEHV�ZDV�VWXGLHG��,W�ZDV�VKRZQ�WKH
DELOLW\�RI�LQWHJUDWLRQ�ORJLF�FLUFXLWV�RQ�WKH�S�W\SH�FRQGXFWLRQ�QDQR�
WXEHV�EDVH�

%DODQ�1� 1��,QFUHDVH�RI�+RORJUDSKLF�0HDVXUHPHQWV�3UHFLVLRQ�LQ�
0HPV�1HPV�E\�8VH�RI�1RQOLQHDU�(IIHFWV ������������������������������������ ��

,W�LV�GHVFULEHG�WKH�LQFUHDVH�RI�KRORJUDSKLF�PHDVXUHPHQWV�SUHFL�
VLRQ�LQ�0(06�1(06�E\�PHDQV�RI�XVLQJ�WKH�LQWHUIHUHQFH�RI�KLJKHU
KDUPRQLF�ZDYHV�GLIIUDFWHG�E\�D�QRQOLQHDU�KRORJUDP��7KH�H[SHULPHQ�
WDO�VHWXS�LV�SUHVHQWHG��7KH�PHWKRG�RI�PHDVXUHPHQW�RI�<RXQJ�PRG�
XOXV�XVLQJ�HOHFWURVWDWLFDOO\�DFWXDWHG�EHDPV�LV�GLVFXVVHG�

*ULVKLQ�0� 9���'DOLGFKLN�)� ,���.RYDOHYVNLL�6� $���.ROFKHQNR�1� 1���
6DPRLOHQNR�$� $��,QYHVWLJDWLRQ�RI�(OHFWURQ�7UDSV�LQ�7KLQ�'LHOHFWULF�
)LOPV�ZLWK�WKH�0HWKRG�RI�6FDQQLQJ�7XQQHOLQJ�6SHFWURVFRS\ ����������� ��

1HZ�PHWKRG�IRU�LQYHVWLJDWLRQ�RI�HOHFWURQ�WUDSV�LQ�WKLQ�R[LGH�ILOPV
ZLWK�670�LV�GHVFULEHG��,W�JLYHV�WKH�RSSRUWXQLW\�IRU�UHFRYHULQJ�RI�SD�

UDPHWHUV�RI�VSDWLDO�DQG�HQHUJ\�GLVWULEXWLRQV��7KH�SRVVLELOLW\�RI�WKLV
PHWKRG�LV�GHPRQVWUDWHG�IRU�WUDSV�LQ�WKLQ�ILOPV�RI�$O�2��

9HUQHU�9� '���0DOWVHY�3� 3���6DXURY�$� 1���&KDSO\JLQ�<X��$�
6LQHUJHWLFV�RI�0LQLDWXUL]DWLRQ��0LFURHOHFWURQLFV��0LNUR�6\VWHP�

7HFKQLTXH��1DQR�(OHFWURQLFV ������������������������������������������������������

$QDO\VLV�RI�WKH�PLQLDWXUL]DWLRQ�SURFHVVHV�IRU�WHFKQLFDO�IDFLOLWLHV
VKRZV��WKDW�PLFUR�V\VWHPV�RQH�EHFRPHV�PRDW�LPSRUWDQ�LQ�WKH�DUHD�RI
PLQLDWXUL]DWLRQ�RQ�V\VWHP�OHYHO��,QWHJUDWHG�UROH�RI�PLFURV\VWHP�WHFK�
QLTXH�SDUWLFXODUO\�ZLOO�EH�LQFUHDVHV�LQ�IXWKHU�GHYHORSPHQW�RI�QDQR
WHFKQRORJ\�

6KDOREDHY�(� 9���0RQDNKRY�<X� 6���6WDU]KLQVN\�9� (���
6KLOMNR�6� $��0DQXIDFWXUH�7HKQRORJLHV�RI�&RJ�:KHHOV�

DQG�'ULYHV�IRU�0LFURHOHFWURPHFKDQLFDO�6\VWHPV������������������������������

,Q�DUWLFOH�WKH�EDVLF�JURXS�WHFKQRORJLFDO�PHWKRGV�IRU�PDQXIDFWXU�
LQJ�HOHPHQWV�RI�WKH�PLFURHOHFWURPHFKDQLFDO�V\VWHPV�UHSUHVHQWLQJ�YRO�
XPHWULF�WKUHH�GLPHQVLRQDO�VWUXFWXUHV�DUH�FRQVLGHUHG��6WDJHV�RI�PL�
FURSURFHVVLQJ�DUH�VWDWHG�

.RVPRGHP\DQVND\D�*� 1���6RURNLQD�6� ,��7KH�6LPSOLILHG�

0RGHOV�RI�WKH�0RWLRQ�RI�WKH�0LFURFDSVXOH�LQ�7XEHV�RI�6PDOO

'LDPHWHU����������������������������������������������������������������������������������

7KH�PRWLRQ�RI�D�PLFURFDSVXOH�LQ�D�WXEH�RI�VPDOO�GLDPHWHU�ZLWK
D�YLVFRXV�IOXLG�LV�FRQVLGHUHG��&DOFXODWLRQ�RI�YHORFLWLHV�RI�D�VWUHDP�DQG
WKH�UDWH�RI�IOX[�IRU�D�FDVH�RI�D�URWDWLRQDOO\�V\PPHWULF�DUUDQJHPHQW�RI
D�PLFURFDSVXOH� LQ�D� WXEH� LV� \LHOGHG��&DOFXODWLRQ�RI�K\GURG\QDPLF
IRUFHV�DQG�WKH�PRPHQW�IRU�DQ�HFFHQWULF�DUUDQJHPHQW�RI�D�FDSVXOH�LQ
D�WXEH�DOVR�LV�JLYHQ�DQG�GLDJUDPV�IRU�TXDOLW\�VWDQGDUG�RI�LQIOXHQFH�RI
SDUDPHWHUV�RI�D�FDSVXOH�DQG�D�VWUHDP�RQ�WKH�UDWH�RI�IOX[�DQG�D�ILHOG
RI�YHORFLWLHV�DUH�FRQVWUXFWHG�
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