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7KHUH� LV� D� SODQ� IURP� ,QGRQHVLDQ� JRYHUQPHQW� WR� FKDQJH� WKH� VXEVLG\� IRU� IHUWLOL]HU�
IURP� LQGLUHFW� WR� EHFRPH� D� GLUHFW� VXEVLG\� V\VWHP� LQ� ������ 7KLV� SODQ� WULJJHUHG� VRPH
UHVHDUFK�TXHVWLRQV� ZKDW�WKH�VXSSO\�FKDLQ�VWUDWHJ\ WKDW�ILWWHG�WR�WKLV�QHZ�V\VWHP��ZKHWKHU�
WKH� FXUUHQW� QHWZRUN� GHVLJQ� ZDV� VWLOO� VXLWDEOH� DQG� ZKDW� LPSURYHPHQW� WR� WKH� GHVLJQ� ZDV�
QHHGHG�DQG�KRZ�LW�ZRXOG�EH�LPSOHPHQWHG��$QVZHULQJ�WR�WKRVH�TXHVWLRQV� D�IUDPHZRUN�IRU�
QHWZRUN�GHVLJQ�GHFLVLRQV�GHYHORSHG�E\�&KRSUD� DQG�0HLQGO� �������ZDV� XVHG�ZLWK� VRPH�
PRGLILFDWLRQV�WR� WDLORU�ZLWK� ORFDO�VLWXDWLRQV��7KH�UHVXOW�VKRZHG�WKH VWUDWHJ\� WKDW�ILWV�ZLWK�
GLUHFW�VXEVLG\�V\VWHP�LV�HIILFLHQW�VXSSO\�FKDLQ��E\�IRFXVLQJ�RQ�DYDLODELOLW\�RI�XUHD�VWRFN�LQ�
OLQL�� �UHJHQFLHV� DQG�FRQWUROOLQJ WKH�GLVWULEXWLRQ�FRVWV�HIILFLHQWO\��7KH�IUDPHZRUN�GHVLJQ�
GHFLVLRQV�ZHUH� FRPSDUHG� WR� WKH� H[LVWLQJ�GLVWULEXWLRQ�QHWZRUN�GHVLJQ DQG� VRPH�SRWHQWLDO�
VLJQLILFDQW VDYLQJV�ZHUH� LGHQWLILHG��7KH�JDS�DQDO\VLV�UHVXOWV� WZR�W\SHV�RI�VDYLQJ��RQFH LV�
WKH�UHVXOW�IURP�UHJLRQDO�IDFLOLW\�FRQILJXUDWLRQ WKDW FDQ GLUHFWO\�EH�LPSOHPHQWHG�ZKLOVW�WKH�
RWKHU� LV WKH� UHVXOW� IURP� *UDYLW\� 0RGHOV WKDW� QHHG PRUH� WLPH DQG� HIIRUWV� WR� JHW� WKHP�
LPSOHPHQWHG�EHFDXVH� WKH\�QHHG�FROODERUDWLRQ�ZLWK�PDQ\�SDUWLHV� WKDW�DUH� LQYROYHG� LQ� WKH�
VXSSO\�FKDLQ�RI�XUHD�IHUWLOL]HU�����

.H\�ZRUGV� VXSSO\� FKDLQ� VWUDWHJ\�� HIILFLHQW� VXSSO\� FKDLQ�� IDFLOLW\� FRQILJXUDWLRQ��*UDYLW\�
0RGHO��FROODERUDWLRQ�
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3HPHULQWDK�,QGRQHVLD�EHUHQFDQD�XQWXN�PHUXEDK�VLVWHP�VXEVLGL�SXSXN�GDUL�VXEVLGL�
ODQJVXQJ� PHQMDGL� VXEVLGL� WLGDN� ODQJVXQJ� GL� ������ 5HQFDQD� LQL� PHPXQFXONDQ� EHEHUDSD�
SHUWDQ\DDQ�SHQHOLWLDQ��DSD�VXSSO\�FKDLQ�VWUDWHJ\ \DQJ�VHVXDL�GHQJDQ�VLVWLP�\DQJ�EDUX�LQL��
DSDNDK� GLVDLQ� MDULQJDQ� \DQJ� DGD� VDDW� LQL� PDVLK� VHVXDL� GDQ� DSD� SHUEDLNDQ� \DQJ� SHUOX�
GLODNXNDQ� GDQ� EDJDLPDQD� LPSOHPHQWDVLQ\D�� 0HQMDZDE� SHUWDQ\DDQ�SHUWDQ\DDQ� WHUVHEXW��
IUDPHZRUN NHSXWXVDQ�GLVDLQ�MDULQJDQ�\DQJ�GLNHPEDQJNDQ�ROHK�&KRSUD�GDQ�0HLQGO��������
GLSHUJXQDNDQ�GHQJDQ�SHQ\HVXDLDQ�GHQJDQ�NRQGLVL�VHWHPSDW��+DVLOQ\D��VWUDWHJL�\DQJ�VHVXDL�
GHQJDQ� VXEVLGL� ODQJVXQJ� DGDODK� HIILFLHQW� VXSSO\� FKDLQ GHQJDQ� IRNXV� SDGD� NHWHUVHGLDDQ�
VWRFN XUHD�GL�OLQL����NDEXSDWHQ��GDQ�GHQJDQ�PHQJRQWURO�ELD\D�GLVWULEXVL�WHWDS�HILVLHQ��+DVLO
GDUL� NHSXWXVDQ� IUDPHZRUN GLVDLQ GLEDQGLQJNDQ� GHQJDQ� MDULQJDQ� GLVWULEXVL� \DQJ� DGD� GDQ�
WHULGHQWLILNDVL� EHEHUDSD� SRWHQVL� SHQJKHPDWDQ� \DQJ� FXNXS� EHUDUWL�� *DS DQDO\VLV
PHQJKDVLONDQ�GXD�PDFDP�WLSH�SHQJKHPDWDQ��VDWX�EHUDVDO�GDUL�NRQILJXUDVL�IDVLOLWDV�ZLOD\DK�
\DQJ�GDSDW�ODQJVXQJ�GLPSOHPHQWDVLNDQ��VHGDQJNDQ�\DQJ�ODLQ�EHUDVDO�GDUL�*UDYLW\�0RGHO��
GLEXWXKNDQ�ZDNWX�GDQ�XVDKD�XQWXN�LPSOHPHQWDVLQ\D�NDUHQD�PHOLEDWNDQ�NRODERUDVL�GHQJDQ�
EDQ\DN�SLKDN�\DQJ�WHUOLEDW�GDODP�VXSSO\�FKDLQ SXSXN�XUHD��

.DWD� NXQFL� VXSSO\� FKDLQ� VWUDWHJ\�� HILVLHQ� VXSSO\� FKDLQ�� NRQILJXUDVL� IDVLOLWDV� ZLOD\DK��
*UDYLW\�0RGHO��NRODERUDVL�


