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7KH�PDLQ�LVVXH�RI�WKLV�UHVHDUFK�ZDV�WR�FUHDWH�D�ODERUDWRU\�FRPSXWHU�V\VWHPIRU� K\GUDXOLF� FRQWURO� V\VWHP� FDSDEOH� WR� SHUIRUP� DOO� QHFHVVDU\� WHVWV� DQGPHDVXUHPHQWV� LQFOXGHG� LQ� D� UHVHDUFK� SURJUDP�� 7KH� SURJUDP� DSSOLHV� WR� DOOK\GUDXOLF� DQG� FRQWURO� HOHPHQWV� �XQLWV�� RI� D� ODERUDWRU\� WHVW� VWDQG�� GHVLJQHG� IRUUHVHDUFK�RQ�FRPSXWHU�DLGHG�FRQWURO�RI�K\GUDXOLF�V\VWHPV��$�GHWDLOHG�VSHFLILFDWLRQRI DFWXDWRUV�� VHQVRUV� DQG� RWKHU� UHOHYDQW� XQLWV� LQYROYHG�� DV� ZHOO� DV� WKH� ZKROHSURMHFW� RI� WKH� WHVW� VWDQG� DQG�0U�� -DURVáDZ�.X PLHUF]\N� KDV� SUHSDUHG� UHVHDUFKSURJUDP�7KH�IROORZLQJ�UHTXLUHPHQWV�IRU�WKH�V\VWHP�KDYH�EHHQ�PHW���WKH�V\VWHP�VKRXOG�EH�EXLOW�EDVLQJ�RQ�LQGXVWU\�HTXLSPHQW�DQG�WHFKQRORJLHV���WKH�V\VWHP�VKRXOG�IXOILO�DOO� UHTXLUHPHQWV� LPSRVHG�E\� � WKH� UHVHDUFK�SURJUDP�RIWKH�WHVW�VWDQG��L�H����DW�OHDVW���DQDORJXH�LQSXW�VLJQDOV���DW�OHDVW���DQDORJXH�RXWSXW�VLJQDOV���UHJLVWUDWLRQ�RI�GDWD��FROOHFWHG�GXULQJ�WKH�HQWLUH�PHDVXUHPHQW�F\FOH���SRVVLEOH�FR�H[LVWHQFH�RI�PDQXDO�DQG�FRPSXWHU�DLGHG�FRQWURO�RQ�VHSDUDWH�VLJQDOV���IXUWKHU�HQODUJHPHQW�RI� WKH� V\VWHP�VKRXOG�EH�SRVVLEO\�HDV\� �EHFDXVH� DXWRPDWLFFRQWURO�KDYH�EHHQ�SODQQHG��&RQVLGHULQJ�DOO� WKHVH�SRLQWV� WKH�SURMHFW�RI� WKH� V\VWHP�KDV�EHHQ�SURSRVHG�7KH�SURSRVHG�V\VWHP�KDV�EHHQ�FUHDWHG�EDVLQJ�RQ�D�3/&�FRQWUROOHU�60$57�,�2GHOLYHUHG� E\� 3HS� 0RGXODU� &RPSXWHUV�� ,W� LV� D� ZHOO�NQRZQ� PRGXODU� FRQWUROOHU�EDVHG� RQ� D� 0RWRUROD� ������ SURFHVVRU�� XVHG� DQG� YHULILHG� LQ� PDQ\� LQGXVWULDODSSOLFDWLRQV��7KLV�XQLW�ZRUNV�XQGHU�FRQWURO�RI�D�UHDO�WLPH�RSHUDWLQJ�V\VWHP��26���7KHVH� IHDWXUHV� JXDUDQW\� WKDW� DOO� WDVNV� UHJDUGLQJ� FRQWURO� RI� WKH� WHVW� VWDQG�JHQHUDWLQJ� VLJQDOV� IRU� DFWXDWRUV� DQG� VFDQQLQJ� VHQVRUV�� DQG� GDWD� WUDQVPLVVLRQ�ZKLFK�DUH�DVVLJQHG�WR�WKH�FRQWUROOHU��ZLOO�EH�SHUIRUPHG�LQ�D�SUHGLFWDEOH�RUGHU�DQGWLPH�SHULRG��7KH�3&�KDV�DQ�DX[LOLDU\�IXQFWLRQ�LQ�WKLV�V\VWHP�DQG�SURYLGHV�D�8VHU,QWHUIDFH��QHFHVVDU\�IRU�LQWHUDFWLRQ�EHWZHHQ�D�XVHU��RSHUDWRU��DQG�WKH�FRQWUROOHU�DQG�GDWD�VWRUDJH�IRU�WKH�GDWD�FROOHFWHG�IURP�WKH�VHQVRUV�
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,Q� FRPSOLDQFH� ZLWK� WKH� UHTXLUHPHQWV� RI� QHHGHG� ,�2� VLJQDOV� DQG� GDWDWUDQVPLVVLRQ�WR�WKH�3&�WKH�FRQWUROOHU�KDV�EHHQ�HTXLSSHG�ZLWK�IROORZLQJ�PRGXOHV���60�'$&��GLJLWDO�DQDORJXH�FRQYHUWHU����YROWDJH�RXWSXWV�����60�$'&��DQDORJXH�GLJLWDO�FRQYHUWHU����FXUUHQW�LQSXWV�����60�56����VHULDO�GDWD�WUDQVPLVVLRQ�PRGXOH�&RPPXQLFDWLRQ� EHWZHHQ� 3/&� FRQWUROOHU� DQG� 3&� KDV� EHHQ� HVWDEOLVKHGWKURXJK�D� VHULDO� OLQN��EDVHG�RQ�56���� VWDQGDUG��$� VLPSOH� DQG� IOH[LEOH�SURWRFROKDV� EHHQ� LQYHQWHG� DQG� LPSOHPHQWHG� IRU� FRPPXQLFDWLRQ� SXUSRVHV�� FDSDEOH� WRWUDQVIHU� GDWD� LQ� IUDPHV� RI� GLIIHUHQW� OHQJWK� DQG� SURYLGLQJ� D� EDVLF� UHGXQGDQF\FKHFN��$OO�SURJUDPPHV�IRU�WKH�3/&�FRQWUROOHU�ZHUH�ZULWWHQ�XVLQJ�,6D*5$)�E\�&-,QWHUQDWLRQDO��D�SURIHVVLRQDO�HQJLQHHULQJ�WRRO�NLW�SURYLGLQJ�DOO�V\PEROLF�ODQJXDJHVIRU�3/&�FRQWUROOHUV� �6)&��/'�� ,/��67��)%'��� ,W� LV� D� FRPSOHWH� HQYLURQPHQW� IRUZULWLQJ�� JHQHUDWLQJ� DQG� GHEXJJLQJ� D� FRGH� IRU� 3/&� FRQWUROOHUV�� 7R� PHHW� WKHUHTXLUHPHQWV� IRU� SRVVLEO\� KLJKHVW� VSHHG� RI� WKH� FRQWURO� E\� GLIIHUHQW� QXPEHU� RIUHTXLUHG� LQSXWV�RXWSXWV� GHSHQGLQJ� RQ� WKH� SDUWLFXODU� WHVW�� D� ZLGH� VHW� RISURJUDPPHV� KDV� EHHQ� FUHDWHG� IRU� WKH� FRQWUROOHU�� ZKHUH� HDFK� SURJUDPPH� ZDVGHGLFDWHG� WR� D� VLQJOH�PHDVXUHPHQW�� 2Q� WKH� RWKHU� KDQG�� IRU� 3&� WKHUH� KDV� EHHQFUHDWHG�RQH�XQLYHUVDO�SURJUDP���63&+�6HUZHU���FDSDEOH�WR�VHQG�UHTXLUHG�VHWWLQJVWR�WKH�FRQWUROOHU�DQG�UHWULHYH�WKH�PHDVXUHPHQW�UHVXOWV���%HFDXVH� RI� KLJK� FRPSOH[LW\� RI� WKH� WHVW� VWDQG� D� QHHG� WR� YHULI\� HDFK� XQLWVHSDUDWHO\� DSSHDUHG�� )RU� WKLV� SXUSRVHV� ZHUH� GHYHORSHG� WZR� DGGLWLRQDOSURJUDPPHV��RQH�IRU�WKH�3/&�FRQWUROOHU���WHVWBFRP��DQG�RQH�IRU�3&���7HVWHU���
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7KH� 7HVWHU� LV� D� XQLYHUVDO� DQG� HDV\� WR� XVH� 8VHU� ,QWHUIDFH� SURYLGLQJ� DFRPSOHWH�FRQWURO�RI�WKH�EDVLF�XQLWV�RI�WKH�WHVW�VWDQG�DQG�UHJLVWUDWLRQ�RI�PHDVXUHGVLJQDOV�� 7KH� 7HVWHU� SURJUDPPH�� H[DFWO\� OLNH� 63&+�� 6HUZHU�� KDV� EHHQ� FUHDWHGXVLQJ� WKH� 9LVXDO� %DVLF� �� FRPSLOHU�� JLYLQJ� D� XVHU� DOO� JUDSKLFDO� EHQHILWV� RI:LQGRZV�RSHUDWLQJ�V\VWHP�DQG�WR�D�SURJUDPPHU�D�TXLFN�UHVXOW�EHFDXVH�RI�DQ�HDV\DFFHVV�WR�WKH�ZLGH�UDQJH�RI�:LQGRZV
�VWDQGDUG�FRQWUROV�7KH�8VHU�,QWHUIDFH�KDV�EHHQ�GHVLJQHG�WR�SURYLGH�HDV\�DQG�VHOI�H[SODQDWRU\VHW�RI�FRQWUROV�IRU�HDFK�RI�PDLQWDLQHG�VLJQDOV���FRPPDQG�YDOXH�RI�WKH�SURSRUWLRQDO�SUHVVXUH�FRQWURO�YDOYH���FRPPDQG�YDOXH�RI�WKH�SURSRUWLRQDO�SUHVVXUH�UHOLHI�YDOYH���FRPPDQG�YDOXH�RI�WKH�VZLYHO�DQJHO���FRPPDQG�YDOXH�RI�WKH�PD[LPDO�SUHVVXUH�RQ�WKH�SXPS�RXWSXW�7KHUHIRUH��WR�HDFK�RI�WKHP�WKHUH�DUH�DVVLJQHG�WKH�IROORZLQJ�FRQWUROV����D�VOLGHU��VFDOHG�WR�WKH�DSSOLFDEOH�UDQJH�RI�WKH�VLJQDO���D�WH[W�ER[��VKRZLQJ�FXUUHQW�RU�WDNLQJ�D�QHZ�YDOXH�RI�WKH�VLJQDO���FKHFN�ER[��GHWHUPLQLQJ�LI�YDOXH�RI�WKLV�VLJQDO�VKRXOG�EH�VHQW�WR�WKH�FRQWUROOHU�7KDQNV� WR� WKH� FKHFN� ER[HV�� ZKLOH� FRQWUROOLQJ� HDFK� VLJQDO� VHSDUDWHO\� WKHRSHUDWRU�FDQ�HDVLO\�VZLWFK�EHWZHHQ�PDQXDO�DQG�FRPSXWHU�DLGHG�FRQWURO�IRU�HDFKRI� WKHP�� � $GGLWLRQDOO\�� WKH� SURJUDPPH� SURYLGHV� D� YLVXDOLVDWLRQ� RI� PRPHQWDU\YDOXHV� RI� PHDVXUHG� VLJQDOV� LQ� GLJLWDO� �GLVFUHWH�� YDOXHV� DQG� UHFDOFXODWHG� WR� WKHDQDORJXH�XQLWV��*HQHUDOO\��WKH�EXLOW�V\VWHP�WXUQHG�RXW�WR�EH�XVHIXO�GXULQJ�WKH�WHVW�SURJUDP�$OWKRXJK�� PHDVXUHPHQWV� FRXOG� EH� SHUIRUPHG� ZLWK� F\FOH� WLPH� DURXQG� ��� PV�([FHSW�WHVWLQJ�RI�WKH�K\GUDXOLF�HOHPHQWV���WKH�V\VWHP�FDQ�EH�XVHG�DV�D�ODERUDWRU\VXEMHFW�IRU�VWXGHQWV�
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