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$TXDSRQLFV�LV�D�IRRG�SURGXFWLRQ�V\VWHP�WKDW�LQWHJUDWHV�DTXDFXOWXUH�DQG�K\GURSRQLFV�WR�JURZ�SODQWV�
WKDW�XWLOL]H�ILVK�ZDVWH�DQG�ILVK�IHHG�UHPDLQV�LQ�DTXDFXOWXUH�ZDWHU�LQWR�SODQW�QXWULHQWV�ZLWK�WKH�KHOS�
RI�QLWULI\LQJ�EDFWHULD��$�JHQHUDO�DTXDSRQLFV�V\VWHP�FRQVLVWV�RI�D�ILVK�UHDULQJ�WDQN��D�ELRILOWHU�DQG�D�
K\GURSRQLF�V\VWHP�ZKHUH�ELRILOWHU�SOD\V�D�FUXFLDO�UROH�LQ�PDLQWDLQLQJ�ZDWHU�TXDOLW\�E\�IDFLOLWDWLQJ�
WKH� JURZWK� RI� EHQHILFLDO� EDFWHULD�� 7KRXJK� WKH� DTXDSRQLFV� V\VWHP� LV� D� VXVWDLQDEOH� DJULFXOWXUDO�
DSSURDFK�� ODFN� RI� NQRZOHGJH� LQ� LPSOHPHQWLQJ� DQG� PDLQWHQDQFH� ZLWK� WKH� FRVW� DUH� WKH� PDLQ�
FRQVWUDLQWV�LQ�SRSXODUL]LQJ�WKHVH�V\VWHPV��7KHUHIRUH��WKH�SUHVHQW�VWXG\�ZDV�DLPHG�DW�GHVLJQLQJ�DQG�
GHYHORSLQJ DQ�DXWRPDWHG�DTXDSRQLFV�V\VWHP�ZLWK�D�FRVW HIIHFWLYH�VPDUW�ILOWHU��,Q�WKLV�VWXG\�MXYHQLOH�
VWDJH�7LODSLD��2UHRFKURPLV�PRVVDPELFXV��ZHUH�XVHG�LQ�WKH�DTXDFXOWXUH�V\VWHP�ZKLOH�1XWULHQW�)LOP�
WHFKQLTXH��1)7��ZDV�XVHG�LQ�WKH�K\GURSRQLF�V\VWHP��7KH�ELRILOWHU�ZDV�GHVLJQHG�XVLQJ�ZLUH�PHVK��
ILEHU�IRDP�FRWWRQ��ILOWHU�VSRQJH��DOWHUQDWLYH�ELR�EDOOV�DQG�VHDVKHOOV�OD\HUV�UHVSHFWLYHO\�DORQJ�ZLWK�
DQ�DHUDWRU��$XWRPDWLRQ�DQG�UHDO�WLPH�PRQLWRULQJ�RI�WKH�ZDWHU�FLUFXODWLRQ�DQG�ELRILOWHU�PRQLWRULQJ�
ZDV�GRQH�XVLQJ�VHQVRUV�DQG�$UGXLQR�WHFKQRORJ\��7KH�SHUIRUPDQFH�RI�WKH�ELRILOWHU�ZDV�HYDOXDWHG�
PHDVXULQJ�WKH�DPPRQLD�DQG�QLWUDWH�OHYHOV�RI�WKH�FLUFXODWHG�ZDWHU�E\�WDNLQJ�VDPSOHV�DW�WKUHH�SRLQWV�
RI�WKH�V\VWHPV��DW�ILVK�WDQN��ELRILOWHU�DQG�DW�WKH�WUDQVLW�SRLQW�RI�WKH�K\GURSRQLF�V\VWHP��UHVSHFWLYHO\��
7KH� V\VWHP� GHPRQVWUDWHG� D� VLJQLILFDQW� DPPRQLD� UHPRYDO� HIILFLHQF\� RI� �������� HIIHFWLYHO\�
UHGXFLQJ� WR[LF� DPPRQLD� OHYHOV� ZKHUH� LW� HQDEOHG� PDLQWDLQLQJ� DPPRQLD� OHYHO� EHORZ� �� SSP��
$GGLWLRQDOO\�� WKH� ELRILOWHU� IDFLOLWDWHG� WKH� IRUPDWLRQ� RI� QLWUDWHV� DW� D� UDWH� RI� �������� LQGLFDWLQJ�
HIILFLHQW�QLWULILFDWLRQ��7KLV�SURFHVV� LV�EHQHILFLDO�DV�LW�FRQYHUWV�KDUPIXO�DPPRQLD� LQWR�D�YDOXDEOH�
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