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$EVWUDFW��

7KH�FRQFHSW�RI�FRPSXWHU�EDVHG�GHFLVLRQ�PDNLQJ�VXSSRUW�V\VWHPV�LV�FXUUHQWO\�GHYHORSLQJ�YHU\�UDSLGO\��

0DQ\� PHWKRGV� DUH� XVHG� WR� DVVLVW� LQ� WKH� GHFLVLRQ� PDNLQJ� SURFHVV�� 'HFLVLRQ� PDNLQJ� LV� GRQH� E\�

FRQVLGHULQJ�WKH�FRPSOH[LW\�WKURXJK�WKH�SURFHVV�RI�FROOHFWLQJ�GDWD�LQWR�LQIRUPDWLRQ�DQG�FRXSOHG�ZLWK�

IDFWRUV�WKDW�QHHG�WR�EH�LPSURYHG�LQ�GHFLVLRQ�PDNLQJ��7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�PDNH�D�GHFLVLRQ�

VXSSRUW�V\VWHP�IRU�JUDQWLQJ�VWXGHQWV�LQ�VWDWH����VHFRQGDU\�VFKRRO�%HQJNXOX�XVLQJ�WKH�VLPSOH�DGGLWLYH�

ZHLJKWLQJ�PHWKRG��7KH�UHVHDUFK�PHWKRG�WKDW�WKH�DXWKRU�XVHV�LQ�PDNLQJ�WKLV�DSSOLFDWLRQ�LV�IURP�D�PDQXDO�

RU�FRQYHQWLRQDO�V\VWHP�WRZDUGV� WKH�GHYHORSPHQW�RI�D� V\VWHP��HOHFWURQLF�V\VWHP��XVLQJ� WKH�ZDWHUIDOO�

PRGHO��:DWHUIDOO�V\VWHP�GHYHORSPHQW�PHWKRG� LV�D�VHULHV�RI�DFWLYLWLHV�RU�DFWLYLWLHV�FDUULHG�RXW� LQ�WKH�

GHYHORSPHQW� V\VWHP� VWDUWLQJ� IURP� SUREOHP� DQDO\VLV�� DFWXDO� V\VWHP� DQDO\VLV�� QHZ� V\VWHP� DQDO\VLV��

GHVLJQ��V\VWHP�LPSOHPHQWDWLRQ�DQG�WHVWLQJ�7KH�VRIWZDUH�XVHG�LQ�PDNLQJ�WKLV�DSSOLFDWLRQ�XVHV�WKH�9LVXD�

%DVLF�������DSSOLFDWLRQ�DQG�LV�VXSSRUWHG�ZLWK�WKH�0LFURVRIW�$FFHVV������GDWDEDVH�DQG�&U\VWDO�5HSRUW�

DV�WKH�SUHSDUDWLRQ�RI�WKH�UHSRUW��

.H\ZRUG��SXQLVKPHQW�GHFLVLRQ�VXSSRUW�V\VWHP�6LPSOH�DGGLWLYH�ZHLJKWLQJ�PHWKRG��

�

$EVWUDN��

.RQVHS�VLVWHP�SHQGXNXQJ�PHQJDPELO�NHSXWXVDQ�\DQJ�EHUEDVLV�NRPSXWHU�VDDW�LQL�EHUNHPEDQJ�VDQJDW�

SHVDW�� %DQ\DN� PHWRGH� \DQJ� GLJXQDNDQ� XQWXN� PHPEDQWX� GDODP� SURVHV� SHQJDPELODQ� NHSXWXVDQ��

3HQJDPELODQ�NHSXWXVDQ�GLODNXNDQ�GHQJDQ�PHPSHUWLPEDQJNDQ�NHUXPLWDQ�PHODOXL�SURVHV�SHQJXPSXODQ�

GDWD�PHQMDGL�LQIRUPDVL�VHUWD�GLWDPEDK�GHQJDQ�IDNWRU�IDNWRU�\DQJ�SHUOX�GLSHUEDLNL�GDODP�SHQJDPELODQ�

NHSXWXVDQ�7XMXDQ� SHQHOWLDQ� LQL� DGDODK� 8QWXN� 0HPEXDW� 6LVWHP� 3HQGXNXQJ� .HSXWXVDQ� SHPEHULDQ�

NHSDGD�VLVZD�VPN�QHJHUL����NRWD�EHQJNXOX�0HQJJXQDNDQ�0HWRGH�VLPSOH�DGGLWLYH�ZHLJKWQJ��0HWRGH�

SHQHOLWLDQ� \DQJ� SHQXOLV� JXQDNDQ� SDGD� SHPEXDWDQ� $SOLNDVL� LQL� DGDODK� GDUL� VLVWHP� PDQXDO� DWDX�

NRQYHQVLRQDO�PHQXMX�SHQJHPEDQJDQ�VLVWHP��VLVWHP�HOHNWURQLN��GHQJDQ�PHQJJXQDNDQ�PRGHO�ZDWHUIDOO��

0HWRGH�SHQJHPEDQJDQ�VLVWHP�DLU�WHUMXQ�PHUXSDNDQ�UDQJNDLDQ�NHJLDWDQ�DWDX�NHJLDWDQ�\DQJ�GLODNXNDQ�

GDODP�VLVWHP�SHQJHPEDQJDQ�PXODL�GDUL�DQDOLVLV�PDVDODK��DQDOLVLV�VLVWHP�DNWXDO��DQDOLVLV�VLVWHP�EDUX��

SHUDQFDQJDQ�� LPSOHPHQWDVL� VLVWHP� GDQ� XML� FRED�3HUDQJNDW� OXQDN� \DQJ� GLJXQDNDQ� GDODP� SHPEXDWDQ�

DSOLNDVL�LQL�PHQJJXQDNDQ�DSOLNDVL�9LVXD�%DVLF�������GDQ�GLGXNXQJ�GHQJDQ�GDWDEDVH�PLFURVRIW�DFFHV�

�����GDQ�FU\VWDO�UHSRUW�VHEDJDL�SHPEXDWDQ�ODSRUDQQ\D�

.DWD�.XQFL��VDQNVL�VLVZD��VLVWHP�SHQGXNXQJ�NHSXWXVDQ��0HWRGH�VLPSOH�DGGLWLYH�ZHLJKWLQJ��

�

�
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3HQGDKXOXDQ��

6HLULQJ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL�

LQIRUPDVL�� WHODK�PHPEDZD� GDPSDN� SRVLWLI� \DQJ�
VDQJDW� EHUSHQJDUXK� GDODP� EHUEDJDL� ELGDQJ�

WHUPDVXN� MXJD� GDODP� ELGDQJ� SHQGLGLNDQ��

%HUNHPEDQJQ\D� WHNQRORJL� EHUEDVLV� NRPSXWHU��

PHPEXDW�SHNHUMDDQ�\DQJ�GLKDVLONDQ�DNDQ�PHQMDGL�

OHELK� HIHNWLI� GDQ� HILVLHQ�� GDQ� PHPSHUPXGDK�

SHNHUMDDQ�GDODP�SHPEXDWDQ�ODSRUDQ��

3HQGLGLNDQ� WLGDN� KDQ\D� EHUODQJVXQJ� GL�

OLQJNXQJDQ�VHNRODK�WHWDSL�MXJD�GL�OXDU�OLQJNXQJDQ�

VHNRODK�� 3HQGLGLNDQ�PHUXSDNDQ� WDQJJXQJ� MDZDE�
EHUVDPD� DQWDUD� RUDQJ� WXD�� SHPHULQWDK� GDQ�

PDV\DUDNDW�� )XQJVL� NHOXDUJD� DGDODK� EDJDLPDQD�

PHQJHPEDQJNDQ� SHUDQDQQ\D� GDODP� XSD\D�
PHPEHQWXN� NHSULEDGLDQ� GDQ� NHPDPSXDQ� DQDN���

.HQ\DWDDQ�\DQJ�WHUMDGL�SDGD�VDDW�LQL�GLODSDQJDQ��

VHEDJLDQ� DQDN� NXUDQJ� GLVLSOLQ� GDQ� NXUDQJ�

PHPLOLNL� UDVD� WDQJJXQJ� MDZDE� GL� VHNRODK�� WLGDN�

PHPEXDW� SHNHUMDDQ� UXPDK�� PHQFRUHW� FRUHW�

EDQJNX�� WLGDN� ELDVD� DQWUL�� SDGD� VDDW� XSDFDUD�

EHQGHUD�WLGDN�WHUWLE��WLGDN�EHUSDNLDQ�GHQJDQ�UDSL��

VHULQJ�GDWDQJ�WHUODPEDW��PHQ\HUDKNDQ�WXJDV�WLGDN�

WHSDW� ZDNWX�� GL� GDODP� NHODV� VHODOX� PHQJJDQJJX�
WHPDQ��VHULQJ�EHUNHODKL��NXUDQJ�KRUPDW�SDGD�JXUX��

+DO� LQL� PHUXSDNDQ� GDVDU� GDODP� SHPEHQWXNDQ�

ZDWDN�GDQ�NHSULEDGLDQ�VLVZD���
.DODX� NHELDVDDQ� LQL� WLGDN� PHQHPXNDQ�

SHPHFDKDQ�PDVDODKQ\D�PDND� WXMXDQ� SHQGLGLNDQ�

QDVLRQDO�DNDQ�VXOLW�WHUZXMXG��$GD�EHEHUDSD�IDNWRU�
\DQJ� PHPSHQJDUXKL� SHQHUDSDQ� VDQNVL� WHUKDGDS�

SHODQJJDUDQ� NHGLVLSOLQDQ� VHNRODK� GL� 60.1� ���

0XNRPXNR�� QDPXQ� VHFDUD� XPXP� GDSDW� GLEDJL�

PHQMDGL� GXD�� \DLWX� IDNWRU� LQWHUQDO� GDQ� IDNWRU�

HNVWHUQDO��)DNWRU�LQWHUQDO�DGDODK�IDNWRU�GDUL�GDODP�

VHNRODK�LWX�VHQGLUL��\DNQL�ELVD�GDUL�GLUL�VLVZD�GDQ�

OLQJNXQJDQ� GDODP� VHNRODK�� 6HPHQWDUD� IDNWRU�

HNVWHUQDO� DGDODK� IDNWRU� GDUL� OXDU� VHNRODK� LWX�

VHQGLUL�� EDLN� NHOXDUJD� VLVZD�VLVZL�� OLQJNXQJDQ�

VLVZD�VLVZL�WLQJJDO���

(NVLVWHQVL� SHPEHULDQ� VDQNVL� EHUMHQMDQJ� GL�

VHNRODK� SDGD� VLVZD� GLKDUDSNDQ� GDSDW� PHUXEDK�

VLNDS�GDUL�NXUDQJ�GLVLSOLQ�GDQ�NXUDQJ�EHUWDQJJXQJ�

MDZDE� PHQMDGL� DQDN� \DQJ� EHUGLVLSOLQ� GDQ�

EHUWDQJJXQJ�MDZDE��

'DUL� XUDLDQ� GL� DWDV� PDND� SHQXOLV� WHUWDULN�
XQWXN� PHQJRODK� GDWD� SHPLOLKDQ� MXUXVDQ� GHQJDQ�

MXGXO�³�6LVWHP�3HQGXNXQJ�.HSXWXVDQ�3HQHQWXDQ�

6DQNVL� 3HODQJJDUDQ� 6LVZD� GL� 60.� 1HJHUL� ���
.RWD� %HQJNXOX� 0HQJJXQDNDQ� 0HWRGH� 6LPSOH�

$GGLWLYH�:HLJKWLQJ�´��

0HWRGH�3HQHOLWLDQ�

0HWRGH� \DQJ� GLJXQDNDQ� GDODP�

SHQJHPEDQJDQ� VLVWHP� LQL� DGDODK� PHWRGH�

ZDWHUIDOO��$ODVDQ�PHQJJXQDNDQ�PHWRGH�LQL�DGDODK�

NDUHQD� PHWRGH� ZDWHUIDOO� PHODNXNDQ� SHQGHNDWDQ�

VHFDUD� VLVWHPDWLV� GDQ� EHUXUXWDQ� GDODP�

PHPEDQJXQ� VXDWX� VLVWHP�� 3URVHV� PHWRGH�
ZDWHUIDOO�\DLWX�SDGD�SHQJHUMDDQ�GDUL�VXDWX�VLVWHP�

GLODNXNDQ� VHFDUD� EHUXUXWDQ�� 6LVWHP� \DQJ�

GLKDVLONDQ� DNDQ� EHUNXDOLWDV� EDLN�� GLNDUHQDNDQ�
SHODNVDQDDQQ\D� VHFDUD� EHUWDKDS� VHKLQJJD� WLGDN�

WHUIRNXV�SDGD�WDKDSDQ�WHUWHQWX��

�

+DVLO�3HQHOLWLDQ�

D�� )RUP�/RJ�,Q�

3DGD� VDDW� NLWD� DNDQ� PHQMDODQNDQ� VLVWHP��

PDND� NLWD� KDUXV� PHQJLQSXWNDQ� XVHUQDPH� GDQ�
SDVVZRUG� SDGD� IRUP� ORJLQ� \DQJ� VHVXDL� GHQJDQ�

GDWD�XVHU�\DQJ�WHUVLPSDQ�GDODP�GDWDEDVH�VHSHUWL�

JDPEDU�EHULNXW��

�

E��7DPSLODQ�0HQX�LQSXW�'DWD�VLVZD�
� 3DGD�VXE�PHQX�LQL�EHUIXQJVL�XQWXN�LQSXW�

GDWD� VLVZD�� \DQJ� WHUGLUL� GDUL� WRPERO� SURVHV�

WDPEDK��VLPSDQ��HGLW�GDQ�KDSXV��EDWDO��GDQ�WXWXS��
�

��

F�� ,QSXW�'DWD�$GPLQ�
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���3DGD� VXE� PHQX� LQL� EHUIXQJVL� XQWXN�

PHQJLQSXW� GDWD� DGPLQ� VHVXDL�GHQJDQ� \DQJ� DNDQ�

PHQJJXQDNDQ� SURJUDP� DSOLNDVL� LQL� \DQJ�

GLWHWDSNDQ� ROHK� VHNRODK�� GHQJDQ� PHQJLQSXWNDQ�

XVHUQDPH�� NHPXGLD�PHPDVXNDQ� SDVVZRUG�� SDGD�

IRUP� SHQLODLDQ� WHUGLUL� GDUL� WRPERO� SURVHV� VDYH��

KDSXV��GDQ�EDWDO��

�

F�� 3URVHV�3HQLODLDQ��
������3DGD� VXE� PHQX� LQL� EHUIXQJVL� XQWXN�

PHQJLQSXW� GDWD� SHQLODLDQ� VLVZD� VHVXDL� GHQJDQ�

FULWHULD� \DQJ� WHODK� GLWHWDSNDQ� ROHK� VHNRODK��

GHQJDQ� PHQJLQSXWNDQ� WDKXQ� SHQLODLDQ�� NHPXGLD�

PHPLOLK� GDWD� VLVZD� \DQJ� GLQLODL� GDQ�

PHQJLQSXWNDQ�QLODL�NLUWHULD�SHQLODLDQ��SDGD�IRUP�

SHQLODLDQ� WHUGLUL� GDUL� WRPERO� SURVHV� WDPEDK��

VLPSDQ��HGLW�GDQ�KDSXV��EDWDO��GDQ�WXWXS��

�
3DGD� VXE� PHQX� LQL� PHUXSDNDQ� SURVHV�

SHQJRODKDQ� GDWD� XQWXN� PHQJKDVLONDQ� QLODL�

QRUPDOLVDVL�GDQ�SHUDQNLQJDQ�GDUL�VHWLDS�DOWHUQDWLI��

3DGD� SURVHV� QRUPDOLVDVL� GDQ� SHUDQJNLQJDQ� \DQJ�

WHUGLUL� GDUL� WRPERO� SURVHV� QRUPDOLVDVL�� SURVHV�

SHQ\LPSDQDQ�KDVLO�QRUPDOLVDVL�GDQ�NHOXDU��'DODP�

SURVHV� LQL� IRUP� SHQLODLDQ� PHPLOLNL� KXEXQJDQ�

GHQJDQ� IRUP�SHQLODLDQ� VLVZD� \DQJ� WHODK� � GLRODK�

NHPXGLDQ�GLVLPSDQ�XQWXN�PHPSHUROHK�GDWD�KDVLO�

QRUPDOLVDVL��

�
��������������

�

�

�

D�� /DSRUDQ�SHODQJJDUDQ�VLVZD�
� 0HQX� LQL� DGDODK� PHQX� ODSRUDQ�

SHODQJJDUDQ� VLVZD� \DQJ� WHODK� GLLQSXWNDQ�

VHEHOXPQ\D�� NHPXGLDQ� GLSURVHV� � VHKLQJJD�
PHQJKDVLONDQ� ODSRUDQ� \DQJ� GLWDPSLONDQ� SDGD�

RXWSXW�EHUXSD�ODSRUDQ�GDWD�EHULNXW��

�
�

E�� /DSRUDQ�GDWD�UHNDS�GDWD�VLVZD�

� 0HQX�LQL�DGDODK�PHQX�ODSRUDQ�GDWD�GDWD�
VLVZD� \DQJ� WHODK� GLLQSXWNDQ� SDGD� LQSXW� GDWD�

SHQLODLDQ� VLVZD� GDQ� WHODK� PHODOXL� SURVHV�

QRUPDOLVDVL�GDQ�SHUDQNLQJDQ��NHPXGLDQ�GLSURVHV��

VHKLQJJD�PHQJKDVLONDQ�ODSRUDQ�\DQJ�GLWDPSLONDQ�

SDGD�RXWSXW�EHUXSD�ODSRUDQ�UHNDS�SHQLODLDQ�VLVZD��

VHSHUWL�SDGD�JDPEDU�GLEDZDK�LQL��

� �

�
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F�� /DSRUDQ�SHQLODLDQ�SHU�VLVZD�
� 0HQX�LQL�DGDODK�PHQX�ODSRUDQ�\DQJ�WHODK�

GLLQSXWNDQ� SDGD� LQSXW� GDWD� VLVZD� SHODQJJDUD��

NHPXGLDQ� GLSURVHV� � VHKLQJJD� PHQJKDVLONDQ�

ODSRUDQ� \DQJ� GLWDPSLONDQ� SDGD� RXWSXW� EHUXSD�

ODSRUDQ� GDWD� VLVZD�� 'DQ� VHEHOXP� PHQDPSLONDQ�

ODSRUDQ��NLWD�LQSXWNDQ�WHUOHELK�GDKXOX�QDPD�VLVZD�

\DQJ� DNDQ� GLFHWDN� KDVLO� SHQLODLDQQ\D� SDGD� IRUP�

LQWHUIDFH�SHPLOLKDQ� QDPD� VLVZD�� VHSHUWL� JDPEDU�

\DQJ�WHUOLKDW�GLEDZDK�LQL�
�

�

�
3HQGDKXOXDQ� KHQGDNQ\D� PHQJDQGXQJ� ODWDU�

EHODNDQJ�PDVDODK��UXPXVDQ�PDVDODK��UDQJNXPDQ�
NDMLDQ� WHRULWLN� \DQJ� EHUNDLWDQ� GHQJDQ�

SHUPDVDODKDQ�\DQJ�GLWHOLWL��GDQ�WXMXDQ�SHQHOLWLDQ��

3DQMDQJ� EDJLDQ� SHQGDKXOXDQ� PDNVLPDO� ��
KDODPDQ��

�

3HPEDKDVDQ�

3HQJXMLDQ� PHUXSDNDQ� EDJLDQ� \DQJ� SHQWLQJ�

GDODP� VLNOXV� SHPEDQJXQDQ� SHUDQJNDW� � OXQDN���

3HQJXMLDQ�GLODNXNDQ� �XQWXN� �PHQMDPLQ� �NXDOLWDV��

GDQ��MXJD�PHQJHWDKXL��NHOHPDKDQ��GDUL��SHUDQJNDW��

OXQDN���7XMXDQ��GDUL��SHQJXMLDQ��LQL�DGDODK�XQWXN�
PHQMDPLQ�EDKZD�SHUDQJNDW�OXQDN�\DQJ�GLEDQJXQ�

PHPLOLNL� NXDOLWDV� \DQJ� KDQGDO�� � \DLWX� PDPSX�

PHUHSUHVHQWDVLNDQ�NDMLDQ�SRNRN���GDUL�VSHVLILNDVL��
DQDOLVLV� GDQ� � WDPSLODQ� GDUL� SHUDQJNDW� OXQDN� LWX�

VHQGLUL��

� 'DODP� SHQJXMLDQ� SHUDQJNDW� OXQDN�
GLJXQDNDQ� VXDWX� PHWRGH� � SHQJXMLDQ� � \DQJ��

EHUIRNXV��SDGD��SHUV\DUDWDQ��IXQJVLRQDO��SHUDQJNDW�

OXQDN� \DQJ� GLEDQJXQ�� 0HWRGH� \DQJ� GLDPELO�

DGDODK�PHWRGH�SHQJXMLDQ� �%ODFN�%R[��3HQJXMLDQ�

%ODFN�%R[�DGDODK�SHQJXMLDQ�\DQJ�VLVWHPQ\D�WDQSD�

PHPSHUKDWLNDQ� � � VWUXNWXU� � � ORJLND� � � LQWHUQDO���

SHUDQJNDW���OXQDN����0HWRGH���LQL�GLJXQDNDQ��XQWXN��

PHQJHWDKXL��DSDNDK��SHUDQJNDW��OXQDN��EHUIXQJVL��

GHQJDQ�EHQDU�� � �
8ML� NHOD\DNDQ� VLVWHP�PHQJJXQDNDQ� DQJNHW�

\DQJ� GLEHULNDQ� NHSDGD� VDPSHO� \DQJ� WHODK�

GLWHQWXNDQ��.DWHJRUL� SHQLODLDQ� GLEDJL�PHQMDGL� ��
�OLPD�� DVSHN�� \DLWX� SHQLODLDQ� WHUKDGDS� WDPSLODQ��

NHPXGDKDQ�SHQJJXQD��NLQHUMD� VLVWHP��NHDPDQDQ�

GDQ� NHWHOLWLDQ� GDQ� LVL� GDUL� DSOLNDVL� 6LVWHP�

3HQGXNXQJ�.HSXWXVDQ�LQL��

�

�

'DIWDU�3XVWDND�

.DVPLU������%DQN� GDQ� /HPEDJD� .HXDQJDQ�
ODLQQ\D�(GLVL� 5HYLVL� ���� -DNDUWD��

5DMDZDOL�3HUV����KO�

.XVXPDGHZL��6��HW�DO��������)X]]\�0XOWL�$WWULEXWH�
'HFLVLRQ� 0DNLQJ� �)8==<� 0$'0���

<RJ\DNDUWD�*UDKD�,OPX�����KDO��

.XVULQL�� ������ .RQVHS� GDQ� $SOLNDVL� 6LVWHP�

3HQGXNXQJ� .HSXWXVDQ�� (GLVL� ,��

<RJ\DNDUWD��$QGL������KDO��

1RIUL\DQVDK��'LFN\�� ������.RQVHS�'DWD�PLQLQJ�

6LVWHP� 3HQGXNXQJ� .HSXWXVDQ��

'HSXEOLVK��<RJ\DNDUWD��

<DNXE��������3HQJDQWDU�6LVWHP�,QIRUPDVL�*UDKD�

,OPX��<RJ\DNDUWD�

�

�

�


