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)URP� DERYH�� ZH� NQRZ� WKDW f� /9 �� DQG�
f' � /VD LLLMN �Ö�Ö H ��0RUHRYHU��E\�XVLQJ� ����� LW� FDQ�EH�REWDLQHG� f� /HL �� WKXV� f� /[L �� %\� ����� DQG�¦  1

L L99 � �� LW� LV� NQRZQ� WKDW� 9 LV� GHFUHDVHG�PRQRWRQRXVO\ DQG� LQIHULRU ERXQGHG�� 6R�����OLP f fo 9W9W H[LVWV�
,QWHJUDWLQJ������\LHOGV� ��������� �f�d³f 99GWW9�
7KH� DERYH� LQHTXDWLRQ� PHDQV� �/VL �' �� 6LQFH�

f' � /VL� �� DQG� E\� %DUEDOHW� OHPPD�� L�H��� LW� FDQ� EH�REWDLQHG�WKDW� �OLP  'fo LW V ��PRUHRYHU��LW�FDQ�EH�

GHGXFHG� LLV Md �� L�H��� ��WHL FRQYHUJHV� WR� D�QHLJKERUKRRG�RI�]HUR��%\�XVLQJ������LW¶V�HDV\�WR�SURYH�WKDW� LX LV�ERXQGHG��
���&21&/86,21,Q�WKLV�SDSHU��D�QHZ�IRUP�RI�WKH�VHFRQG�FODVV�RI�IX]]\GLUHFW� VOLGLQJ� PRGH� FRQWUROOHU� LV� SURYLGHG�� 7KH�FRQWUROOHU� KDV� WKH� IROORZLQJ� SURSHUWLHV�� ���� 7KHUH¶V�QR� QHHG� WR� NQRZ� WKH� VSHFLILF� PDWKHPDWLF� PRGHO� RI�WKH�FRQWURO�REMHFWLYH�� ���� WKH�IX]]\�FRQWURO� UXOHV�FDQ�EH�GLUHFWO\�XWLOL]HG������,Q�WKH�PHDQLQJ�WKDW�DOO�VLJQDOV�DUH� ERXQGHG�� WKH� FORVH�ORRS� V\VWHP� LV� JXDUDQWHHG� WR�EH� JOREDOO\� VWDEOH�� $W� WKH� VDPH� WLPH�� WKLV� SDSHU�SURYLGHV� D� QHZ� PHWKRG� WR� GHDO� ZLWK� XQNQRZQ�LQWHUFRQQHFWLRQV�� 7KH� XVLQJ� RI� IX]]\� VOLGLQJ� PRGH�FRQWURO� UHSODFHV� WKH� ³VXSHUYLVRU� FRQWURO´� �:DQJ���������)URP�WKH�GHVLJQLQJ�SURFHVV�RI�WKH�FRQWUROOHUV��LW� FDQ� EH� VHHQ� WKDW� WKH� GHFHQWUDOL]HG� FRQWUROOHU�VFKHPH� LV� HDV\� WR�EH� UHDOL]H� LQ�HQJLQHHULQJ��+RZ� WR�XWLOL]H� QRW� RQO\� WKH� IX]]\� FRQWURO� UXOHV� EXW� DOVR� WKH�IX]]\� GHVFULSWLRQ� LQIRUPDWLRQ� WR� GHVLJQ� D� PRUH�³LQWHOOLJHQFH´� DGDSWLYH� FRQWUROOHU� LV� WKH� QH[W� WDVN� WR�EH�IRFXVHG�RQ� 5()(5(1&(

:DQJ� /�� ;�� ������� $GDSWLYH� IX]]\� V\VWHPV� DQG�FRQWURO�GHVLJQ� DQG� VWDELOLW\� DQDO\VLV��(QJOHZRRG�&OLIIV��1-�3UHQWLFH�+DOO�7RQJ� 6� &�� &KDL� 7� <�� �������� 6WDEOH� IX]]\� GLUHFW�DGDSWLYH� FRQWURO� IRU� QRQOLQHDU� V\VWHPV��,QWHUQDWLRQDO� -RXUQDO� RI� &RQWURO� IRU� $GYDQFH�6\VWHP�6FLHQFH�DQG�$SSOLFDWLRQ�:DQJ�/�;�� ��������6WDEOH�DGDSWLYH� IX]]\�FRQWURO�RI�QRQOLQHDU�V\VWHPV��,(((�7UDQV�RQ�)X]]\�6\VWHP��9RO������������0RRUH� &� *�� +DUULV� &� -� �������� � ,QGLUHFW� DGDSWLYH�IX]]\�FRQWURO��,QWHUQDWLRQDO�-RXUQDO�RI�&RQWURO��9RO��������������.LP� 6�:�� �������� )X]]\� ORJLF� EDVHG� VOLGLQJ� PRGH�FRQWURO��)X]]\�6HWV�DQG�6\VWHPV��9RO����������


