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7KH�'HYHORSPHQW�1DQRWHFKQRORJLHV�LQ�5XVVLD ���������������������������������

7KH�GHYHORSPHQW�QDQRWHFKQRORJLHV�RI�WKH�QHZ�GLUHFWLRQV�WHFK�
QRORJLHV�LQ�5XVVLD�

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�PDWH�
ULDOV�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��QRQ�
OLQHDU�LQWHUDFWLRQ�EHWZHHQ�LQGLYLGXDO�QDQRFOXVWHU�HOHFWURQ�VXEV\VWHPV�

6HURY�,� 1���,RVKW�0� $���.RVKFKH\HY�6� 9���0DUJROLQ�9� ,���
0RVKQLNRY�9� $���&KHVQRNRYD�'� %��7KH�$QDO\VLV�RI�WKH�6WUXFWUXUDO�
&KDUDFWHULVWLFV�RI�1DQR�&U\VWDOOLQH�/D\HUV�RI�3E6H ���������������������� ��

,V�FDUU\�RXLHG�WKH�FRPSDUDWLYH�DQDO\VLV�RI�WKH�VWUXFWXUDO�FKDUDF�
WHULVWLFV�RI�QDQR�FU\VWDOOLQH�LW�LV�OD\HU�3E6H��REWDLQHG�E\�WKH�PHWKRG
RI�WKHUPDO�YDFXXP�GHSRVLWLRQ�ZLWK�WKH�SDUWLFLSDWLRQ�DQG�ZLWKRXW�WKH
SDUWLFLSDWLRQ�RI�IUDNWDO�PDWUL[�VWUXNWXUL]DWRUV�RI��$LUHV���,W�LV�VKRZQ
WKDW�WKH�DSSOLFDWLRQ�RI�VWUXNWXUL]DWRU�OHDGV�WR�WKH�PLQLPL]DWLRQ�RI�WKH
VXUIDFH�HQHUJ\�RI�WKH�QDQR�FU\VWDOOLQH�VUXFWXUH�RI�3E6H��SUHIHUHG�RUL�
HQWDWLRQ�RQ�WKH�SODQHV�RI�FRKHVLRQ��������,W�LV�HVWDEOLVKHG�WKDW�ZLWK
WKH�XVH�RI�VWUXNWXUL]DWRU�WKH�GLVWULEXWLRQ�RI�FU\VWDOOLQHV�LQ�WKH�OD\HU
EHDUV�IUDNWDO�QDWXUH�

/RPD\HYD�6� )���/RPD\HY�,� /��$SSOLFDWLRQ�RI�$)0�DQG�;36�
LQ�0HDVXULQJ�7KLFNQHVV�RI�6XUIDFH�&RDWLQJ�IRU�1DQRVWUXFWXUHG�
0DWHULDOV ������������������������������������������������������������������������������� ��

$�WHFKQLTXH�WR�PHDVXUH�WKH�WKLFNQHVV�RI�VXUIDFH�ILOPV��G��RQ�WRS
RI�QDQRVWUXFWXUHG�PDWHULDOV��XVLQJ�;�UD\�SKRWRHOHFWURQ�VSHFWURVFRS\
DQG�DWRPLF�IRUFH�PLFURVFRS\�ZDV�VXJJHVWHG�LQ�WKH�SDSHU�

6KDOREDHY�(� 9���0RQDKRY�<X� 6���6WDU]KLQVN\�9� (���
6KLOMNR�6� $��0DQXIDFXUH�7HFKQRORJLHV�RI�&RJ�:KHHOV�
DQG�'ULYHV�IRU�0LFURHOHFWURPHFKDQLFDO�6\VWHPV������������������������������

,Q�DUWLFOH�WKH�EDVLF�JURXS�WHFKQRORJLFDO�PHWKRGV�IRU�PDQXIDFWX�
ULQJ� HOHPHQWV� RI� WKH�PLFURHOHFWURPHFKDQLFDO� V\VWHPV� UHSUHVHQWLQJ
YROXPHWULF�WUHH�GLPHQVLRQDO�VWUXFWXUHV�DUH�FRQVLGHUHG��6WDJHV�RI�PL�
FURSURFHVVLQJ�DUH�VWDWHG�

%HULNDVKYLOL�9��6K���*ULJRUMDQW]�9� 9���.O\XFKQLN�1� 7���
.RFKPDUHY�/� <X���6KLORY�,� 3���-DNRYOHY�0��-D��
0LFURZDYH�3ODVPRFKHPLFDO�'HSRVLWLRQ�RQ�WKH�3ODQDU�
:DYHJXLGH�6WUXUWXUHV�RQ�WKH�%DVH�RI�6LOLFD�*ODVV ���������������������������

3HFXOLDULWLHV�RI�WKH�SODQDU�RSWLFDO�ZDYHJXLGH�IRUPDWLRQ�RI�WKH
EDVH�RI�VLOLFD�JODVV�LQ�WKH�ZDYHJXLGH�PLFURZDYH�SODVPRWURQ�RQ�WKH
+���PRGH�DUH�VWXGLHG��7KH�RIIHUHG�GHYLFH�RI�WKH�PLFURZDYH�GLVFKDUJH
H[FLWDWLRQ�LV�WKH�HIIHFWLYH�PHDQV�IRU�RSWLFDO�VWUXFWXUH�IRUPDWLRQ�RI�WKH
6L2��)_6L2�_6L2��)�FRPSRVLWLRQ��2Q�WKH�EDVH�RI�GHVLJQHG�RSWLFDO
ZDYHJXLGHV�WKH�FRXSOHUV�ZLWK��� � ���GHOLYHULQJ�PDWUL[�KDYH�EHHQ
SURGXFHG��7KHVH�FRXSOHUV�DUH�LQWHQGHG�IRU�SRZHU�GLVUWLEXWLRQ�LQ�WKH
FRPPHQLFDWLRQ�RSWLFDO�ILEHU�V\VWHPV�

=YHWNRY�<X� %��/D\HUV�5HJLVWUDWLRQ�$QDO\VLV�LQ�0(06�
3URGXFWLRQ �������������������������������������������������������������������������������

5HJLVWUDWLRQ�PRGHO�IRU�SKRWROLWKRJUDSK\�XVHG�LQ�0(06�IDEULFD�
WLRQ�LV�GHYLVHG�DQG�GHPRQVWUDWHG��2QH�FDQ�XVH�WKLV�PRGHO�IRU�GHFRP�
SRVLRQ�RI�RYHUOD\�HUURUV�DQG�IRU�OLPLWLQJ�IDFWRUV�GHWHUPLQDWLRQ��6SD�
WLDO�GLVWULEXWLRQV�RI�RYHUOD\�HUURUV�FDQ�EH�GLYLGHG�LQWR�WZR�FDWHJRULHV�
LQWUDILHOG�DQG�LQWHUILHOG�V\VWHPDWLF�VRXUFHV��$O�WKHVH�FDQ�EH�GHVFULEHG
E\�UHJUHVVLRQ�SRO\QRPLDOV�ZLWK�OLQHDU�DQG�QRQOLQHDU�WHUPV��6RPH�SRV�
VLEOH�ZD\V�RI�XVLQJ�WKH�PRGHO�IRU�DQDO\VLV�RI�EDFN�WR�IURQW�SKRWROL�
WKRJUDSK\�DUH�FRQVLGHUHG�

0LKD\ORY�3� *��+LJK�7HPSHUDWXUH�6HQVRU�(OHPHQWV�DQG�6WUXFWXUHV�
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+LJK�WHPSHUDWXUH�PLFURHOHFWURQLF�VHQVRU�GHYHORSPHQW�LQYHVWLJD�
WLRQV�DUH�DQDO\]HG��'HVLJQV�DQG�SURFHVVHV�ZKLFK�HQDEOH�WKH�VHQVRU
ZRUNLQJ�WHPSDUDWXUH�UDQJH�LQFUHDVH�DUH�LQWURGXFHG�
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