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7HODK� GLODNXNDQ� SHQHOLWLDQ� NHDQGDODQ� SDGD� VLVWHP� NHQGDOL� NDWXS� PDVXN�
XWDPD��0DLQ�,QOHW�9DOYH� GL�3/7$�3%�6RHGLUPDQ � 37�,QGRQHVLD�3RZHU�8S�0ULFD��
GHQJDQ� LQWHUSUHVWDVL� GDWD� \DQJ� PHQJDFX� SDGD� ,62�,(&� ����������� ³6WDQGDU�
2SHUDVLRQDO�3HUV\DUDWDQ�8PXP�GDQ�.DOLEUDVL´��3HQJRODKDQ�GDWD SHQWLQJ�GLODNXNDQ�
XQWXN PHQJHWDKXL�NHPDPSXDQ�VLVWHP�GDODP�EHNHUMD��VHPHQWDUD�RSHUDVL�SDGD�3/7$�
39�6RHGLUPDQ�GLODNXNDQ� VHFDUD� WHUXV�PHQHUXV� VHUWD�PDPSX�PHQJKDVLONDQ�GD\D�
�����0:��DJDU�VLVWHP�GDSDW�RSWLPDO� WHQWX�GLSHUOXNDQ�NHDQGDODQ�JXQD�PHQFHJDK�
NHUXVDNDQ�PDXSXQ�NHUXJLDQ�SDGD�XQLW�SURVHV�SHPEDQJNLWDQ�WHUVHEXW�

.DWXS�PDVXN�XWDPD�PHUXSDNDQ�EXND�WXWXS�DLU�VHEHOXP�PHQXMX�SDGD�WXUELQ�
XQWXN� GLSURVHV� PHQJKDVLONDQ� OLVWULN� PHODOXL� JHQHUDWRU�� 3HQJHQGDOLDQ� NDWXS� LQL�
SHQWLQJ�JXQD�PHQJDWXU�GDQ�PHQMDJD�DJDU�PHVLQ�PDXSXQ�SHUDODWDQ� ODLQQ\D� WLGDN�
UXVDN�DNLEDW�ODMX�DOLUDQ�\DQJ�WLQJJL�GDUL�SLSD�SHVDW��XQWXN�LWX�ODMX�DOLUDQ�LQL�GLDWXU�
GHQJDQ�GLODNXNDQQ\D�NHVHWLPEDQJDQ WHNDQDQ�DLU�GDUL�SLSD�SHVDW�GHQJDQ�NRPSRQHQ�
WXUELQ�\DLWX�VSLUDO�FDVLQJPHODOXL�NDWXS�E\�SDVV�DUUDQJHPHQW �.DWXS�3HQJKXEXQJ���

+DVLO�\DQJ�GLSHUROHK�GDUL�LQWHUSUHVWDVL�GDWD�\DQJ�GLODNXNDQ�\DLWX�EDJLDQ�GDUL�
NDWXS� PDVXN� XWDPD� LQL� \DNQL� WDQJNL� SHQDPSXQJ� PLQ\DN� �6XPS7DQN� PHPLOLNL�
WLQJNDW�NHDNXUDVLDQ������SDGD� OHYHO� IOXLGD�GDQ� WDQJNL�SHQHULPD PLQ\DN� �$LU�2LO�
5HFHLYHU��PHPLOLNL� WLQJNDW�NHDNXUDVLDQ�������SDGD� OHYHO� IOXLGD� VHUWD�����SDGD�
WHNDQDQ� XGDUD�� DGDSXQ� NHVHWLPEDQJDQ� WHNDQDQ� DLU� GHQJDQ� GHVDLQ� ����PHPLOLNL�
NHDNXUDVLDQ�VHEHVDU�����SDGD�VSLUDO�FDVLQJ��DGDSXQ�UDWD�UDWD�GDUL�VHPXD�GDWD�\DQJ�
GLDQDOLVD� VHEHVDU� ��� �� �� KDO� LQL� PHPEHULNDQ� NHWHUDQJDQ� EHUGDVDUNDQ� ,62�,(&�
�����������GHQJDQ�QLODL�SHQJXNXUDQ�SDGD�VLVWHP�VHEXDK�XQLW�\DQJ�PHQFDSDL�QLODL�
�����PDND�VLVWHP�WHUVHEXW�VHPDNLQ�KDQGDO�

.DWD�NXQFL ��NDWXS�PDVXN�XWDPD��NHDQGDODQ��LQWHUSUHVWDVL�GDWD
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7KH�UHVHDUFK�KDV�GRQH�DERXW��UHOLDELOLW\�RQ�FRQWURO�V\VWHP�PDLQ�LQOHW�YDOYH�
WR 3/7$�3%�6XGLUPDQ�� 37�,QGRQHVLD�3RZHU�8S�0ULFD��ZLWK�LQWHUSUHWDWLRQ�RI�GDWD�
EDVHG� � ,62� �� ,(&� ������� ����� �6WDQGDUG�2SHUDWLRQDO� 7HVWLQJ� DQG�&DOLEUDWLRQ�
&RPSHWLRQ���7KH�SURFHVVLQJ�GDWD�ZDV� LPSRUWDQW� WR�NQRZ�KRZ�DERXW� WKDW�V\VWHP�
ZRUNLQJ��ZKLOH�RSHUDWLQJ�RQ�3/7$�3%�6XGLUPDQ�ZDV�SHUIRUPHG�FRQWLQXRXVO\�DQG�
JHQHUDWHG� FDSDFLW\� RI� ����� 0:� SRZHU�� WKH� V\VWHP� WR� RSWLPDO� UHOLDELOLW\� ZDV�
FHUWDLQO\�QHFHVVDU\�WR�SUHYHQW�GDPDJH�RU�ORVV�LQ�WKH�JHQHUDWLRQ�SURFHVV�XQLW�

7KH�PDLQ�LQWDNH�YDOYH�LV�RSHQLQJ�DQG�FORVLQJ�RI�WKH�ZDWHU�EHIRUH�KHDGLQJ�WR�
WKH�WXUELQH�WR�EH�SURFHVVHG�WR�SURGXFH�HOHFWULFLW\�WKURXJK�D�JHQHUDWRU��&RQWURO�RI�
WKH�YDOYH�LV� LPSRUWDQW�WR�UHJXODWH�DQG�NHHS�PDFKLQHU\�DQG�RWKHU�HTXLSPHQW� LVQ
W�
GDPDJHG�E\�WKH�KLJK�IORZ�UDWH�RI�WKH�SLSHOLQH�UDSLGO\��WR�WKH�IORZ�UDWH LV�UHJXODWHG�
E\� WKH� EDODQFLQJ� GLG� WKH� ZDWHU� SUHVVXUH� RI� WKH� SLSH� UDSLGO\� ZLWK� WXUELQH�
FRPSRQHQWV��QDPHO\�RI�VSLUDO�FDVLQJ�WKURXJK�WKH�E\�SDVV�YDOYH�DUUDQJHPHQW��YDOYHV�
FRQQHFWRU��

WKH�ILQDO�UHVXOWV�IURP�WKH�LQWHUSUHWDWLRQ�RI�GDWD�WKDW�ZDV�GRQH�LV�SDUW�RI PDLQ�
LQOHW�YDOYH�ZDV�WKH�RLO�VWRUDJH�WDQN��6XPS7DQN��KDV�D�����DFFXUDF\�UDWH�DW� WKH�
OHYHO�RI��IOXLG�DQG�WKH�RLO�UHFHLYLQJ�WDQN��$LU���2LO�5HFHLYHU��KDV�D�������DFFXUDF\�
UDWH�DW�WKH�OHYHO�RI�WKH�DQG�����LQ�DLU�SUHVVXUH��ZKLOH�WKH�ZDWHU�SUHVVXUH�EDODQFLQJ�
ZLWK�GHVLJQ�RI�����KDV�WKH�DFFXUDF\�RI�����RQ�D�VSLUDO�FDVLQJ��ZKLOH�WKH�DYHUDJH�
RI�DOO�GDWD�ZHUH�DQDO\]HG�E\������WKLV�LV�WHVWLILHG�E\�,62���,(&�������������ZLWK�
WKH� YDOXH� RI� D� XQLW� PHDVXUHPHQW� V\VWHP� WKDW� UHDFKHV� ������ WKH� V\VWHP� PRUH�
UHOLDEOH�

.H\ZRUGV ��7KH�PDLQ�LQOHW�YDOYH��UHOLDELOLW\��LQWHUSUHWDWLRQ�RI�GDWD


