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6XKX� GDQ� NHOHPEDEDQ� PHUXSDNDQ� SDUDPHWHU� OLQJNXQJDQ� \DQJ� VDQJDW��
EHUSHQJDUXK�SDGD�SHUWXPEXKDQ�MDPXU WLUDP��3OHXURWXV�RVWUHDWXV���'LVWULEXVL�VXKX�
GDQ� NHOHPEDEDQ� GDODP� NXPEXQJ� MDPXU� WLGDN� PHUDWD� VHKLQJJD� GLSHUOXNDQ�
SHQJHPEDQJDQ VLVWHP� \DQJ� GDSDW� PHPDQWDX� GDQ� PHQJHQGDOLNDQ� NRQGLVL
OLQJNXQJDQ� \DQJ� GDSDW� PHQFDSDL� VHWLDS� WLWLN� GL� NXPEXQJ� MDPXU� 7XMXDQ� GDUL�
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHUDQFDQJ� VLVWHP� NRQWURO� NHOHPEDEDQ EHUGDVDUNDQ�
0HVK� 6HQVRU� 1HWZRUN GDQ� PHQJHYDOXDVL� NLQHUMD� VLVWHP WHUVHEXW��0HVK� 6HQVRU�
1HWZRUN \DQJ�GLUDQFDQJ�WHUGLUL�GDUL���1RGH PRQLWRU GDQ���1RGH NRQWURO��

1RGH PRQLWRU WHODK� EHUKDVLO XQWXN� PHPEDFD� VXKX� GDQ� NHOHPEDEDQ�
NHPXGLDQ�PHQJLULP�GDWD�WHUEDFD�NH�1RGH ODLQ�GDQ�PHQHUXVNDQQ\D�NH�&ORXG��1RGH
NRQWURO� GLJXQDNDQ� XQWXN� PHPLVDKNDQ� GDQ� PHQJRQYHUVL� GDWD� \DQJ� PDVXN��
PHQ\LPSDQ� VHPHQWDUD�� PHPEDFD� GDWD� \DQJ� GLVLPSDQ�� PHUDWD�UDWD� GDQ�
PHPEDQGLQJNDQ�QLODL� UDWD�UDWD�GHQJDQ�VHW SRLQW� 1LODL� VHW�SRLQW�DGDODK�����GDQ�
�����'HQJDQ�PHQJKLWXQJ�HILVLHQVL�\DQJ�GL�GHILQLVLNDQ�VHEDJDL�SHUEDQGLQJDQ�GDWD�
REVHUYDVL�GDQ�SUHGLNVL�GLGDSDWNDQ�QLODL�HILVLHQVL��������1RGH ������������1RGH ����
������ �1RGH ���� ������ �1RGH ���� GDQ� ������ �1RGH ���� (ILVLHQVL� \DQJ� WLQJJL�
PHQXQMXNNDQ� EDKZD� 0HVK� 6HQVRU� 1HWZRUN \DQJ� GLUDQFDQJ� WHODK� EHUKDVLO�
PHPDQWDX� VXKX�GDQ�NHOHPEDEDQ�GL� GDODP�NXEXQJ� MDPXU��3HUKLWXQJDQ�QLODL� HURU
VLVWHP� NRQWURO� EHUEDVLV�PHVK GHQJDQ�PHWRGH�0$3( PHQJKDVLONDQ� QLODL VHEHVDU�
������GDQ���� GHQJDQ�PHWRGH�506(��3HUKLWXQJDQ�HURU VLVWHP�NRQWURO�WDQSD�PHVK
EHUQLODL�������GHQJDQ�PHWRGH�0$3( GDQ����� GHQJDQ�PHWRGH�506(� %HUGDVDUNDQ�
QLODL�HURU��SHUODNXDQ�GHQJDQ�PHVK PHPLOLNL�HURU�OHELK�UHQGDK�GLEDQGLQJNDQ�WDQSD�
PHVK��VHKLQJJD�GDSDW�GLVLPSXONDQ�EDKZD�0HVK�6HQVRU�1HWZRUN GDSDW�PHQJRQWURO�
VHUWD� PHQGLVWULEXVLNDQ� NHOHPEDEDQ� NH� VHWLDS� EDJLDQ� NXPEXQJ� MDPXU� GHQJDQ�
HIHNWLI�

.DWD�NXQFL���PRQLWRULQJ GDQ�NRQWURO��0HVK�6HQVRU�1HWZRUN��PXOWL�1RGH :61��
VXKX�GDQ�5+�NXPEXQJ�MDPXU
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7HPSHUDWXUH�DQG�KXPLGLW\�DUH�HQYLURQPHQWDO�SDUDPHWHUV�WKDW�JUHDWO\�DIIHFW�
WKH� JURZWK� RI� R\VWHU� PXVKURRPV� �3OHXURWXV� RVWUHDWXV��� 7KH� WHPSHUDWXUH� DQG�
KXPLGLW\�GLVWULEXWLRQ�LQ�PXVKURRP�FXOWLYDWLRQ�KRXVH�DUH�XQHYHQ�VR�LW�LV�QHFHVVDU\�
WR�GHYHORS�D�V\VWHP�WKDW�FDQ�PRQLWRU�DQG�FRQWURO�HQYLURQPHQWDO�FRQGLWLRQV�WKDW�FDQ�
UHDFK�HYHU\�SRLQW�LQ�WKH�PXVKURRP�FXOWLYDWLRQ�KRXVH��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�
WR�GHVLJQ�D�KXPLGLW\�FRQWURO�V\VWHP�EDVHG�RQ�D�PHVK�VHQVRU�QHWZRUN�DQG�HYDOXDWH�
WKH�SHUIRUPDQFH�RI� WKH�V\VWHP��7KH�GHVLJQHG�VHQVRU�PHVK�QHWZRUN�FRQVLVWV�RI���
PRQLWRU�QRGHV�DQG���FRQWURO�QRGH��

7KH�PRQLWRU�QRGH KDV�PDQDJHG�WR�UHDG�WKH�WHPSHUDWXUH�DQG�KXPLGLW\�WKHQ�
VHQG�WKH�UHDG�GDWD�WR�DQRWKHU�QRGH DQG�IRUZDUG�LW�WR�WKH�FORXG��&RQWURO�QRGHV�DUH�
XVHG� WR� VHSDUDWH� DQG�FRQYHUW� LQFRPLQJ�GDWD�� WHPSRUDULO\� VWRUH�� UHDG� VWRUHG�GDWD��
DYHUDJH�DQG�FRPSDUH�DYHUDJH�YDOXHV�ZLWK�VHW SRLQWV��6HW SRLQW�YDOXHV�DUH�����DQG�
����� %\� FDOFXODWLQJ� WKH� HIILFLHQF\� WKDW� LV� GHILQHG� DV� WKH� FRPSDULVRQ� RI�
REVHUYDWLRQDO� DQG� SUHGLFWLYH� GDWD�� WKH� HIILFLHQF\� YDOXH� RI� ������ �1RGH ��� LV�
REWDLQHG����������1RGH �����������1RGH �����������1RGH ����DQG��������1RGH
����+LJK�HIILFLHQF\�LQGLFDWHV�WKDW�WKH�PHVK�VHQVRU�QHWZRUN�WKDW�KDV�EHHQ�GHVLJQHG�
KDV�VXFFHVVIXOO\�PRQLWRUHG�WHPSHUDWXUH�DQG�KXPLGLW\�LQ�WKH�PXVKURRP�FXOWLYDWLRQ�
KRXVH��&DOFXODWLRQ�RI� WKH�HUURU�YDOXH�RI� WKH�PHVK�EDVHG�FRQWURO� V\VWHP�ZLWK� WKH�
0$3(�PHWKRG�SURGXFHV�D�YDOXH�RI�������DQG ����ZLWK�WKH�506(�PHWKRG��7KH�
FDOFXODWLRQ�RI�FRQWURO�V\VWHP�HUURU�ZLWKRXW�PHVK�LV�ZRUWK�������ZLWK�WKH�0$3(�
PHWKRG�DQG������ZLWK�WKH�506(�PHWKRG��%DVHG�RQ�WKH�HUURU�YDOXH��WUHDWPHQW�ZLWK�
PHVK�KDV�D�ORZHU�HUURU� WKDQ�ZLWKRXW�PHVK��VR�LW�FDQ�EH�FRQFOXGHG�WKDW� WKH�PHVK�
VHQVRU�QHWZRUN�FDQ FRQWURO�DQG�GLVWULEXWH�KXPLGLW\ WR�HDFK�SDUW�RI�WKH�PXVKURRP�
FXOWLYDWLRQ�KRXVH�HIIHFWLYHO\�

.H\ZRUGV�� PRQLWRULQJ� DQG� FRQWURO�� 0HVK� 6HQVRU� 1HWZRUN�� 0XOWL�1RGH :61��
0XVKURRP�FXOWLYDWLRQ�KRXVHV�WHPSHUDWXUH�DQG�5+
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