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7KH� LPSURYHPHQW� RI� ZRUNLQJ� FRQGLWLRQV�� VDIHW\� RI� WKH� PDFKLQH� DQGPDFKLQH�SHUIRUPDQFH�WKURXJK�WKH�RSWLPL]DWLRQ�DQG�DXWRPDWLRQ�RI�WKH�RSHUDWLRQDOVHTXHQFHV� DUH� WKH� PDMRU� UHTXLUHPHQWV� IRU� KHDY\� PDFKLQHV� IRXQGHG� LQFRQVWUXFWLRQ�� DJULFXOWXUH�� IRUHVWU\� DQG� PLQLQJ�� (OHFWURQLF� V\VWHPV� DUH� QRZSOD\LQJ�D�PDUNHGO\�LQFUHDVLQJ�UROH�LQ�DFFRPSOLVKLQJ�WKH�GHYHORSPHQW�REMHFWLYHVDERYH�� DQG�KDYH� WR�EH�SODQQHG�DQG� LPSOHPHQWHG�ZLWK�FDUH� DQG� IRUHVLJKW��6LQFH����� LQ� ,QVWLWXWH� RI� +HDY\� 0DFKLQHU\� (QJLQHHULQJ� DW� :DUVDZ� 8QLYHUVLW\� RI7HFKQRORJ\� KDG� VXSHUYLVHG� VHYHUDO� SURMHFWV� FRQFHUQLQJ� KHDY\� PDFKLQH
VDXWRPDWLRQ��$�EDFNKRH�H[FDYDWRU�ZDV�GHYHORSHG��7KH�IRXQGDWLRQV�RI�GHVLJQ�ZHUH�RI�WZR�NLQGV���LQYHVWLJDWLQJ�DQG�WHVWLQJ�VHYHUDO�FRQFHSWV�RI�V\VWHP
V�DUFKLWHFWXUH��L�H��KDUGZDUHDQG� VRIWZDUH� VROXWLRQV�� LQ� RUGHU� WR� FKRRVH� WKH� ULJKW� RQH� EHLQJ� VXLWDEOH� IRUPRELOH�PDFKLQH�DSSOLFDWLRQV���GHYHORSLQJ� � D� WRRO� WR� PHDVXUH� DQG� FROOHFW� G\QDPLFDO� GDWD� RI� WLPH� YDULDQWSDUDPHWHUV�RI�KHDY\�PDFKLQH�IRU�UHVHDUFK�SXUSRVH V�7KH�PDLQ�JRDOV�ZHUH�GLYLGHG�LQWR�WKH�IROORZLQJ�FDWHJRULHV���GLDJQRVWLFV� RI� D� PDFKLQH�� LQFOXGLQJ� PRQLWRULQJ� RI� UHODWLYHO\� ZLGH� VHW� RISDUDPHWHUV�DQG�SUHYHQWLQJ�GDPDJHV�XVLQJ�ZDUQLQJ�DQG�DODUPV���LQWURGXFLQJ� DQ� LQWHOOLJHQW� XVHU� LQWHUIDFH� IRU� PDFKLQH
V� RSHUDWRU�� HQDEOLQJ� WKHFKRLFH� DPRQJ� VHYHUDO� RSWLRQV� ZKLOH� UHGXFLQJ� WKH� QXPEHU� RI� GDWD� EHLQJGLVSOD\HG�VLPXOWDQHRXVO\�DQG�DLGLQJ�WKH�RSHUDWRU�LQ�SUHFLVH�RU�EOLQG�RSHUDWLRQ���FROOHFWLQJ� RI� GDWD� PHDVXUHG� E\� WKH� V\VWHP� IRU� IUHH� FKRVHQ� VHW� RI� VLJQDOV�IUHTXHQF\�DQG�LQWHUYDO�RI�UHFRUGLQJ���SURYLGLQJ� D� IUDPHZRUN� IRU� LPSOHPHQWDWLRQ� YDULRXV� FRQWURO� DOJRULWKPV� VWDUWLQJIURP�PRYHPHQW�SULPLWLYHV�XS�WR�VRSKLVWLFDWHG�VHTXHQFHV�RSWLPLVHG�IRU�VHYHUDOFULWHULD�$V�IDU�DV�SRVVLEOH�V\VWHPV�ZHUH�EXLOW�XVLQJ�IDFWRU\�PDGH�PRGXOHV�WR�UHGXFHWKH�FRVW�RI�KDUGZDUH�GHVLJQ�DQG�WHVWLQJ�7KH� WHVW� VWDQG� DQG�EORFN�GLDJUDP�RI� V\VWHP�DUFKLWHFWXUH� DUH� SUHVHQWHG� LQ)LJ����DQG�)LJ����
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)LJ�����0LFURFRPSXWHU�FRQWUROOHG�WHVW�VWDQG
5HFHQW� GHYHORSPHQWV� RI� HDUWK� PRYLQJ�� PLQLQJ�� DJULFXOWXUDO�� IRUHVW� DQGFRQVWUXFWLRQ� PDFKLQHU\� KDV� EHHQ� FKDUDFWHULVHG� E\� FRQWLQXRXVO\� LQFUHDVLQJFRQWULEXWLRQ�RI�HOHFWURQLF�FRQWURO� V\VWHP� LQWHJUDWHG� LQWR� WKH�PDFKLQHV��0DFKLQHPDQXIDFWXUHV� PXVW� PHHW� WKH� QHZ� UHTXLUHPHQWV� LQFOXGLQJ� KLJK� SHUIRUPDQFH�YHUVDWLOLW\�� RSWLRQDO� XVH� RI� WKH� HQJLQH�� JUHDWHU� RSHUDWRU� FRPIRUW�� IXQFWLRQDOFRPSOH[LW\�� DXWRPDWLRQ�� 7KH� LQFUHDVLQJ� DSSOLFDWLRQ� RI� HOHFWURQLFV� KDV� WKH� VLGHHIIHFW�ZKLFK� LV�YHU\�H[SHQVLYH�DQG�FRPSOLFDWHG�ZLULQJ��7KHUH� LV� WKH�VROXWLRQ� WRWKH� LVVXHV� RI� LQFUHDVHG� V\VWHPV� LQWHJUDWLRQ� DQG� ZLULQJ� KDUGQHVV� FRPSOH[LW\�GDWD�EXV� V\VWHPV�XVLQJ�&$1�EXV�GDWD� WUDQVIHU��7KH� FRQFHSW�RI� WKH�QHZ�FRQWUROV\VWHP�RI�WKH�VWDQG�EDVHG�RQ�&$1�EXV�LV�VKRZQ�LQ�)LJ�����3RVLWLRQ�DQG�SUHVVXUHVHQVRUV� ZLWK� &$1� LQWHUIDFH� ZHUH� LPSOHPHQWHG�� $OVR� WKH� MR\VWLFNV� DQGSURSRUWLRQDO�YDOYHV�PDGH�E\�'DQIRVV��KDV�WKH�&DQ�EXV�LQWHUIDFH�7KH� PDLQ� WDVN� RI� WKH� SUHVHQW� UHVHDUFK� SURJUDP� LV� WR� GHYHORSHG� WKHDSSOLFDWLRQ�VRIWZDUH�LQ�LQSXW�RXWSXW�VHUYLFH�OD\HU �
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)LJ�����%ORFN�GLDJUDP�RI�V\VWHP�DUFKLWHFWXUH
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