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7KH�XVHU�FDQ�WUHDW�WKH�GULYH�DV�D�IXQFWLRQDO�XQLW�ZLWK�RQO\�D�IHZ�DQG�ZHOOGHILQHG�LQWHUIDFHV��L�H�
Y PHFKDQLFDO�FRQQHFWLRQ�WR�WKH�GULYHQ�ORDG
Y K\GUDXOLF�DQG�HOHFWULF�VXSSO\�OLQHV
Y ILHOG EXV��H�J��&$1��FRQQHFWLRQ�IRU�LQIRUPDWLRQ�WUDQVIHU

)LHOG� EXV� GDWD� WUDQVIHU� YLD� &$1��ZKLFK� DOUHDG\� ILQGV�ZLGHVSUHDG� XVH� LQDXWRPRWLYH� DSSOLFDWLRQV�� EHFRPHV� PRUH� DQG� PRUH� SRSXODU� LQ� LQGXVWULDODSSOLFDWLRQV� DV�ZHOO�� 7KHUH� DUH� VHYHUDO� HIIRUWV� WR� VWDQGDUGLVH� WKLV� PHGLXP�� DQGGHYLFH�SURILOHV�IRU�K\GUDXOLF�DSSOLFDWLRQV�DUH�XQGHU�GHYHORSPHQW��VHH�H�J��>�@���,WIHDWXUHV�WKH�IROORZLQJ�DGYDQWDJHRXV�SURSHUWLHV�
Y FRPPXQLFDWLRQ�KDUGZDUH�DQG�SURWRFROV�DUH�VWDQGDUGLVHG�DQG�ZHOO�VXSSRUWHG

E\�RWKHU�FRPSRQHQWV��H�J��H[WHUQDO�VHQVRUV��HWF����GXH�WR�WKH�ZLGHVSUHDG�XVH�RI&$1�GHYLFHV�LQ�FDUV�WKH\�DUH�ZLGHO\�DYDLODEOH�DW�ORZ�FRVW
Y KLJK�VSHHG�DOORZV�UHDO�WLPH�GDWD�PRQLWRULQJ
Y UREXVW�EXV�KDUGZDUH�SURYLGHV�KLJK�LPPXQLW\�WR�HQYLURQPHQWDO�LQIOXHQFHV

7KH� FRQWURO� LPSOHPHQWDWLRQ� FDQ� EH� VSOLW� XS� LQWR� WZR�PDLQ� WDVNV�� L�H�� WKHFRQWURO� RI� WKH� SURSRUWLRQDO� VROHQRLG� YDOYH� DQG� WKH� K\GUDXOLF� GULYH� LWVHOI�� $QLPSRUWDQW�UHVWULFWLRQ�ZDV�WKDW�WKH�RYHUDOO�FRQWURO�FRQFHSW�QHHGHG�WR�EH�IHDVLEOH�WRLPSOHPHQW�LQ�D�PHGLXP�FRVW����ELW�PLFURFRQWUROOHU�

���9DOYH�&RQWURO
$ FRPPHUFLDOO\�DYDLODEOH�GLUHFWO\�GULYHQ�SURSRUWLRQDO�VROHQRLG�YDOYH�ZDVXVHG��7KHVH�YDOYHV�IHDWXUH�JRRG�FRQWURO�SURSHUWLHV�DW�UHDVRQDEOH�FRVW��>�@�DQG�>�@GLVFXVV�PRGHOOLQJ�DQG�FRQWURO�RI�VXFK�D�YDOYH�W\SH��2XU�JRDO�ZDV�WR�XVH�WKH�YDOYHZLWKRXW�DQ\�KDUGZDUH�PRGLILFDWLRQV�VXFK�DV�DGGLWLRQDO�VHQVRUV��HWF�7R� GLJLWDOO\� FRQWURO� WKH� YDOYH� VSRRO� SRVLWLRQ�� D� VWDWH� IHHGEDFN� FRQWUROOHUZDV� LPSOHPHQWHG�� $� VDPSOLQJ� WLPH� RI� ���� PV� ZDV� XVHG�� 7R� RYHUFRPH� WKHQRQ�OLQHDU� FKDUDFWHULVWLFV� RI� WKH� YDOYH¶V� VROHQRLG� �VDWXUDWLRQ� HIIHFWV� LQ� WKHPDJQHWLF�ORRS���LW�ZDV�QHFHVVDU\�WR�LPSOHPHQW�JDLQ�VFKHGXOLQJ�WR�DFKLHYH�HTXDOO\JRRG�UHVSRQVH�DW�DOO�YDOYH�SRVLWLRQV�
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���'ULYH�&RQWURO
)RU� ORDG� SRVLWLRQ� FRQWURO�� D� VLPSOH� 3�W\SH� FRQWUROOHU� ZLWK� YHORFLW\� IHHGIRUZDUG�ZDV�LPSOHPHQWHG��2I�FRXUVH��RQH�LV�QRZ�DEOH�WR�LPSOHPHQW�RWKHU�FRQWUROFRQFHSWV�� DV� ORQJ� DV� WKH\� GR� QRW� RYHUORDG� WKH� FRPSXWDWLRQDO� FDSDFLWLHV� RI� WKHPLFURFRQWUROOHU�

���5HVXOWV�DQG�&RQFOXVLRQ
$ EHQFKPDUN� H[SHULPHQW� ZDV� FDUULHG� RXW� WR� FRPSDUH� FRQYHQWLRQDO� DQGLQWHJUDWHG�FRQWURO��$�PDVV�RI�����NJ�ZDV�SRVLWLRQHG�DORQJ�D�ZRUNLQJ� VWURNH�RIDSSUR[�� ����PP��7KH� LQWHJUDWHG� FRQWURO� FRQFHSW� SURYHG� WR� EH�ZHOO� VXLWHG�� DQGH[SHULPHQWDO�UHVXOWV�ZHUH�YHU\�VLPLODU�EHWZHHQ�ERWK�FDVHV�,QWHJUDWLQJ�F\OLQGHU��YDOYH�DQG�FRQWUROOHU�RI�D�K\GUDXOLF�GULYH�\LHOGV�D�PRUHXVHU� IULHQGO\� V\VWHP� WKDW� IRUPV� D� FRPSDFW� IXQFWLRQDO� XQLW�� &RPPLVVLRQLQJ� DQGPDLQWHQDQFH�FDQ�EH�DOOHYLDWHG�GUDVWLFDOO\�

/LWHUDWXUH�	�5HIHUHQFHV
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�� %DOG\�� 0�� �������� *HUlWHSURILO� I�U� HOHNWURK\GUDXOLVFKH� =\OLQGHUDQWULHEH� DP� ,QWHU%XV�6�gOK\GUDXOLN XQG�3QHXPDWLN��-DKUJDQJ�����1U�����,661�����������
�� *DPEOH�� -�� %��� 9DXJKDQ�� 1�� '�� �������� &RPSDULVRQ� RI� 6OLGLQJ� 0RGH� &RQWURO� :LWK� 6WDWH)HHGEDFN� DQG� 3,'� &RQWURO� $SSOLHG� WR� D� 3URSRUWLRQDO� 6ROHQRLG� 9DOYH�� -RXUQDO� RI� '\QDPLF6\VWHPV��0HDVXUHPHQW��DQG�&RQWURO��9RO�������6HSWHPEHU�������,661�����������
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