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!BRAMOV�/��6�

7KH�SUREOHP�RI�V\QWKHVL]LQJ�DQDORJ�HQJLQHHULQJ�V\VWHPV
ZLWK�GHWHUPLQLVWLF�VWUXFWXUH�DQG�UDQGRP�SDUDPHWHUV�LV�FRQ�
VLGHUHG��7KH�H[WHQGHG�FRQFHSW�RI�SDUDPHWULF�V\QWKHVLV�LV�LQ�
WURGXFHG�WKDW�UHVXOWV�LQ�D�SDUDPHWHUV�FRQWURO�VWUDWHJ\�HQVXULQJ
GHVLUDEOH�RU�RSWLPXP�UHOLDELOLW\�FKDUDFWHULVWLFV�RI�WKH�V\QWKH�
VL]HG�V\VWHP��6HYHUDO�DOJRULWKPV�IRU�PXOWLYDULDWH�DQDO\VLV�DQG
RSWLPL]DWLRQ�XVLQJ�SDUDOOHO�DQG�GLVWULEXWHG�SURFHVVLQJ�WHFK�
QLTXHV�DUH�GLVFXVVHG�
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&ILARETOV�6��&�

7KH�SDSHU�H[DPLQHV�WKH�FRQWURO�SUREOHP�RI�FRPSRXQG
QRQOLQHDU�G\QDPLF�REMHFWV�ZLWK�WLPH�YDULDEOHV��XQFHUWDLQ�SD�
UDPHWHUV��DQG�HQYLURQPHQWDO�HIIHFWV��$�XQLILHG�DSSURDFK�DQG
D�VHYHUDO�RULJLQDO�PHWKRGV�DUH�SURSRVHG�IRU�V\QWKHVL]LQJ�PXO�
WLOHYHO�VHOI�WXQLQJ��DGDSWLYH�DQG�UREXVW�FRQWURO�V\VWHPV�WKDW
HQVXUH� KLJK� FRQWURO� SHUIRUPDQFH�� 6LPXODWLRQ� UHVXOWV� KDYH
FRQILUPHG�WKH�RSHUDELOLW\�DQG�KLJK�HIIHFWLYHQHVV�RI�WKH�V\Q�
WKHVL]HG� FRQWURO� V\VWHPV� XQGHU� XQFHUWDLQWLHV� DQG� HVVHQWLDO
YDULDELOLW\�RI�WKH�G\QDPLF�REMHFWV��SDUDPHWHUV�
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$�ORJLF�G\QDPLFDO�DSSURDFK�LV�VXJJHVWHG�DV�D�WRRO�WR�GLDJ�
QRVH�G\QDPLFDO�V\VWHPV�GHVFULEHG�E\�ELOLQHDU�PRGHOV��7KH�DS�
SURDFK� LQFOXGHV� WKH� IROORZLQJ� DFWLRQV�� ELOLQHDU� FRPSRQHQW
WUDQVIRUPDWLRQ�WR�WKH�GHVLUDEOH�IRUP��HOLPLQDWLRQ�RI�WKH�WUDQV�
IRUPHG�ELOLQHDU�FRPSRQHQW��REVHUYHU�GHVLJQ�IRU�WKH�REWDLQHG
OLQHDU�PRGHO�ZLWK�VRPH�DGGLWLRQDO�FRQVWUDLQWV��DQG�WUDQVIRU�
PDWLRQ�RI�WKH�GHULYHG�OLQHDU�REVHUYHU�WR�WKH�ELOLQHDU�RQH�
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$�VHTXHQWLDO�V\QWKHVLV�SURFHGXUH�IRU�GHFHQWUDOL]HG��PXO�
WL�ORRS��3,'�FRQWUROOHUV�EDVHG�RQ�WKH�HVWLPDWLRQ�RI�FRQWURO

ORRSV�LQWHUDFWLRQ�LQ�WKH�IRUP�RI�PXOWLSOLFDWLYH�SODQW�XQFHU�
WDLQW\�LV�SURSRVHG��7KH�SDSHU�VKRZV�WKDW�HDFK�V\QWKHVLV�LWHU�
DWLRQ�LV�DFFRPSDQLHG�E\�WKH�FRUUHFWLRQ�RI�UREXVW�SHUIRUPDQFH
FULWHULD�IRU�WKH�FRXSOHG�6,62�V\VWHPV��7KH�UHVXOWV�RI�LQGXV�
WULDO�DSSOLFDWLRQ�RI�WKH�SURSRVHG�VHTXHQWLDO�GHVLJQ�WR�D�UHDF�
WLYH�GLVWLOODWLRQ�XQLW�DUH�GLVFXVVHG�DQG�WKH�FRPSDUDWLYH�DQDO�
\VLV�ZLWK�RWKHU�WHFKQLTXHV�LV�LQFOXGHG�
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$�PRGHO�RI�PDWKHPDWLFDO�SUDFWLFH�LV�RIIHUHG�IRU�GHYHO�
RSLQJ�LQWHUDFWLYH�V\VWHPV�RI�FRUUHFW�SURRIV�FRQVWUXFWLRQ�IRU
PDWKHPDWLFDO� VWDWHPHQWV� RQ� WKH� EDVLV� RI� PDWKHPDWLFDO
NQRZOHGJH��7KLV�PRGHO�LV�PRUH�DGHTXDWH�WKDQ�PDWKHPDW�
LFDO�ORJLF�PRGHOV��7KH�PRGHO�RI�WKH�PDWKHPDWLFDO�SUDFWLFH
LV�UHSUHVHQWHG�DV�D�FRPELQDWLRQ�RI�WZR�PRGHOV��7KH�ILUVW
RQH�LV�DQ�LQWHUQDO�PRGHO��L�H���D�IRUPDO�V\VWHP��7KH�VHFRQG
RQH�LV�DQ�H[WHUQDO�PRGHO��,Q�WKH�IUDPHZRUN�RI�WKH�H[WHUQDO
PRGHO��D�PDWKHPDWLFLDQ�FDQ�FRQWURO�WKH�SURFHVV�RI�LQWXL�
WLYH�SURRIV�FRQVWUXFWLRQ��5HTXLUHPHQWV�WR�WKH�H[WHUQDO�DQG
LQWHUQDO�PRGHOV�RI�WKH�PDWKHPDWLFDO�SUDFWLFH�DUH�IRUPX�
ODWHG��$�JHQHULF�GHVFULSWLRQ�RI�WKH� LQWHUQDO�PRGHO� LV� LQ�
FOXGHG�
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'RIBOVA�6��6�

7KH�PHWKRG�RI�WH[W�JHQHUDWLRQ�E\�WKH�RXWSXW�GDWD�RI�D
VRIWZDUH�DSSOLFDWLRQ�LV�SUHVHQWHG��7KH�RXWSXW�GDWD�LV�DQ�XQ�
RUGHUHG�VHW�RI�WKH�UHODWLRQ�WXSHORV�RI�D�UHODWLRQDO�GDWDEDVH�
7KH�SDSHU�GHVFULEHV�WKH�NH\�FRQFHSW�RI�WKH�DSSURDFK��WKH�RQ�
WRORJ\�FRQWUROOLQJ�WKH�WH[W�JHQHUDWRU��D�WH[W�JHQHUDWLRQ�D�PRG�
HO��DQG�D�PHWKRG�IRU�WKH�DSSURDFK�LPSOHPHQWDWLRQ�
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7KH�SDSHU�DQDO\]HV�WKH�V\VWHP�RI�H[SHUW�MXGJPHQWV�DERXW
FROOHFWLYH�PRYHPHQW�RI�VKLSV��7KH�DQDO\VLV�LV�EDVHG�RQ�WKH
WHFKQRORJ\�RI�FROOHFWLYH�PRYHPHQW�RI�WKH�VKLSV�VSOLWWLQJ�LQWR
EDVLF�LQIRUPDWLRQ�VWUXFWXUHV�WKDW�KDYH�WKH�JHQHUDOLW\�DQG�UHS�
UHVHQWDWLYHQHVV�RI�FKDUDFWHULVWLFV��7KH�VLWXDWLRQDO�DQDO\VLV�RI
VDIH�QDYLJDWLRQ�GDWDZDUH�SUREOHP�LV�XQGHUWDNHQ�ZLWK�WKH�FDVH
VWXGLHV�RI�WZR�DQG�WKUHH�VKLSV�DQG�VKLS�FDUDYDQV�
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$�PHWKRG�IRU�REVHUYDWLRQ�SUREOHP�VROYDELOLW\�HYDOXDWLRQ
XQGHU� ILQLWH� DFFXUDF\� RI� PRGHO� UHSUHVHQWDWLRQ� FDXVHG� E\
FRPSXWDWLRQDO�HQYLURQPHQW�OLPLWDWLRQV�LV�RIIHUHG��1XPHULFDO
H[SHULPHQW�UHVXOWV�LOOXVWUDWLQJ�WKH�PHWKRG�V�HIIHFWLYHQHVV�DUH
SUHVHQWHG�
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7KH�LPEHGGLQJ�RI�WKH�VSDFH�JUDYLPHWU\�SUREOHP�LQWR�WKH
SUREOHP�RI��'�LQHUWLDO�QDYLJDWLRQ�V\VWHP�DOLJQPHQW�LV�GLV�
FXVVHG��0RGHOV�DQG�UHVXOWV�RI�FRPSXWDWLRQDO�H[SHULPHQWV�DUH
DGGXFHG�
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7KH�SULQFLSOHV�RI�VROYLQJ�QRQOLQHDU�UHFRQVWUXFWLRQ�WRP�
RJUDSK\�SUREOHPV�E\�PHDQV�RI�SHUFHSWURQ�W\SH�QHXUDO�QHW�

ZRUNV�DUH�GLVFXVVHG��7KH�SDSHU�GHVFULEHV�WKH�IHDWXUHV�RI�VXFK
QHXUDO� QHWZRUNV� WKDW� HQDEOH� FRQVLGHUDEOH� LPSURYHPHQW� RI
FRPSXWDWLRQ�HIILFLHQF\�LQ�SK\VLFDO�ILHOGV�UHFRQVWUXFWLRQ�IRU
WHFKQLFDO�DQG�WHFKQRORJLFDO�REMHFWV��1HXUDO�QHWZRUN�LPSOH�
PHQWDWLRQ�WHFKQLTXH�EDVHG�RQ�PXOWLOD\HUHG�SHUFHSWURQ�LV�RI�
IHUHG��DQG�SRVVLEOH�DSSOLFDWLRQV�DUH�UHYLHZHG�
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