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$EVWUDN� ±� 6LVWHP� SHQJHQDODQ� GLUL� �SHUVRQDO� UHFRJQLWLRQ�� DGDODK� VHEXDK� VLVWHP� XQWXN� PHQJHQDOL� LGHQWLWDV�

VHVHRUDQJ� VHFDUD� RWRPDWLV� GHQJDQ�PHQJJXQDNDQ� NRPSXWHU� GHQJDQ� NDWD� VDQGL� �SDVVZRUG��� ,'� FDUG�� DWDX� 3,1�

XQWXN�PHQJLGHQWLILNDVL�VHVHRUDQJ��1DPXQ�SHQJHQDODQ�GLUL�GHQJDQ�VLVWHP�WHUVHEXW�PHPLOLNL�EHEHUDSD�NHOHPDKDQ�

\DLWX�GDSDW�GLFXUL�GDQ�PXGDK�GLGXSOLNDVL��PHPLOLNL�NHPXQJNLQDQ�VHVHRUDQJ�XQWXN�OXSD�GDQ�EHEHUDSD�SDVVZRUG�

GDSDW�GLSHUNLUDNDQ� VHKLQJJD� GDSDW�GLPDQIDDWNDQ� ROHK� RUDQJ�RUDQJ� \DQJ� WLGDN� EHUWDQJJXQJMDZDE��8QWXN� GDSDW�

PHQJHQDOL� VHVHRUDQJ� VHFDUD� RWRPDWLV� GDSDW� GLODNXNDQ� VHFDUD� NRPSXWDVL�� \DLWX� GHQJDQ�PHQJJXQDNDQ� MDULQJDQ�

V\DUDI�WLUXDQ��3HQHOLWLDQ�LQL�PHQJLPSOHPHQWDVLNDQ�PHWRGH� MDULQJDQ�V\DUDI� WLUXDQ�/HDUQLQJ�9HFWRU�4XDQWL]DWLRQ�

GHQJDQ� REMHN� SHQJHQDODQ� \DLWX� WHODSDN� WDQJDQ�� 'DODP� SHQHOLWLDQ� LQL� PRGHO� SURVHV� SHQJHPEDQJDQ� SHUDQJNDW�

OXQDN� \DQJ� GLJXQDNDQ� DGDODK�:DWHUIDOO�� VHGDQJNDQ� EDKDVD� SHPURJUDPDQ� \DQJ� GLJXQDNDQ� DGDODK�0DWODE�� GDQ�

VLVWHP�PDQDMHPHQ� EDVLV� GDWDQ\D� DGDODK�0LFURVRIW� $FFHVV�� .HOXDUDQ� GDUL� DSOLNDVL� \DQJ� GLNHPEDQJNDQ� DGDODK�

LGHQWLILNDVL� WHODSDN� WDQJDQ� XVHU�� 'DUL� KDVLO� SHQJXMLDQ�� WLQJNDW� DNXUDVL� GDUL� DSOLNDVL� LQL� VHEHVDU� ������� GDODP�

PHPEHGDNDQ�DQWDU�XVHU�\DQJ�VDWX�GHQJDQ�\DQJ�ODLQ��

.DWD�NXQFL�±�-DULQJDQ�6\DUDI�7LUXDQ��7HODSDN�7DQJDQ��/HDUQLQJ�9HFWRU�4XDQWL]DWLRQ�

$EVWUDFW�7KH� V\VWHP� RI� VHOI�NQRZOHGJH� �SHUVRQDO� UHFRJQLWLRQ�� LV� D� V\VWHP� WR� UHFRJQL]H� D� SHUVRQ
V� LGHQWLW\� DXWRPDWLFDOO\�
XVLQJ�D�FRPSXWHU�ZLWK�D�SDVVZRUG��SDVVZRUG���,'�FDUG��RU�3,1�WR�LGHQWLI\�D�SHUVRQ��+RZHYHU��LQWURGXFLQJ� WKHPVHOYHV�ZLWK�

WKH�V\VWHP�KDV�VRPH�IODZV�WKDW�FDQ�EH�VWROHQ�DQG�HDVLO\�GXSOLFDWHG��KDYH�WKH�SRVVLELOLW\�WKDW�VRPHRQH�ZLOO�IRUJHW�DQG�VRPH�

SDVVZRUGV�FDQ�EH�H[SHFWHG�VR�WKDW�LW�FDQ�EH�XVHG�E\�SHRSOH�ZKR�DUH�QRW�UHVSRQVLEOH��7R�EH�DEOH�WR�DXWRPDWLFDOO\�LGHQWLI\�D�

SHUVRQ� FDQ� EH� GRQH� FRPSXWDWLRQDOO\�� E\� XVLQJ� DUWLILFLDO� QHXUDO� QHWZRUNV�� 7KLV� VWXG\� LPSOHPHQWV� WKH� PHWKRG� RI� DUWLILFLDO�

QHXUDO�QHWZRUN�OHDUQLQJ�YHFWRU�TXDQWL]DWLRQ�ZLWK�WKH�REMHFW�UHFRJQLWLRQ��QDPHO\�SDOP��,Q�WKLV�VWXG\�WKH�PRGHO�RI�WKH�VRIWZDUH�

GHYHORSPHQW�SURFHVV�XVHG�LV�:DWHUIDOO��ZKLOH�WKH�SURJUDPPLQJ�ODQJXDJH�XVHG�LV�0DWODE��DQG�D�GDWD�EDVH�PDQDJHPHQW�V\VWHP�

LV�0LFURVRIW�$FFHVV��7KH�RXWSXW�RI�WKH�GHYHORSHG�DSSOLFDWLRQ�LV�XVHU�LGHQWLILFDWLRQ�IRU�DXWKHQWLFDWLRQ�3UHVHQFH��)URP�WKH�WHVW�

UHVXOWV��WKH�DFFXUDF\�RI�WKHVH�DSSOLFDWLRQV�DPRXQWHG�WR��������LQ�GLIIHUHQWLDWLQJ�EHWZHHQ�XVHUV�ZLWK�HDFK�RWKHU��

.H\ZRUGV���1HXUDO�1HWZRUN��3DOPV��/HDUQLQJ�9HFWRU�4XDQWL]DWLRQ����

�

,�� 3(1'$+8/8$1�

6LVWHP�SHQJHQDODQ�GLUL�DGDODK�VHEXDK�VLVWHP�XQWXN�

PHQJHQDOL� LGHQWLWDV�VHVHRUDQJ�VHFDUD�RWRPDWLV�GHQJDQ�

PHQJJXQDNDQ� NRPSXWHU�� .HEDQ\DNDQ� VLVWHP�

SHQJHQDODQ�GLUL� �PHQJJXQDNDQ�NDWD�VDQGL��SDVVZRUG���

,'� FDUG�� DWDX� 3,1� XQWXN�PHQJLGHQWLILNDVL� VHVHRUDQJ��

1DPXQ� SHQJHQDODQ� GLUL� GHQJDQ� VLVWHP� WHUVHEXW�

PHPLOLNL� EHEHUDSD� NHOHPDKDQ�� 3HQJJXQDDQ� ,'� FDUG�

PHPLOLNL� NHOHPDKDQ� \DLWX� GDSDW� GLFXUL� GDQ� PXGDK�

GLGXSOLNDVL�� VHGDQJNDQ� NHOHPDKDQ� SHQJJXQDDQ�

SDVVZRUG� PDXSXQ� 3,1� \DLWX� PHPLOLNL� NHPXQJNLQDQ�

VHVHRUDQJ� XQWXN� OXSD� GDQ� EHEHUDSD� SDVVZRUG� GDSDW�

GLSHUNLUDNDQ�VHKLQJJD�GDSDW�GLPDQIDDWNDQ�ROHK�RUDQJ�

RUDQJ�\DQJ�WLGDN�EHUWDQJJXQJMDZDE��0HOLKDW�EHEHUDSD�

NHOHPDKDQ�NHOHPDKDQ� \DQJ� DGD� SDGD� VLVWHP�

VHEHOXPQ\D� PDND� GLEXWXKNDQ� VHEXDK� VLVWHP� \DQJ�

GDSDW�PHPEHULNDQ� NHDPDQDQ� VHUWD� NHKDQGDODQ� GDODP�

PHODNXNDQ� LGHQWLILNDVL� PDQXVLD� \DLWX� VLVWHP�

ELRPHWULND��

6LVWHP� ELRPHWULND� PHUXSDNDQ� WHNQRORJL�

SHQJHQDODQ� GLUL� GHQJDQ� PHQJJXQDNDQ� EDJLDQ� WXEXK�

DWDX� SHULODNX� PDQXVLD�� 6LGLN� MDUL� GDQ� WDQGD� WDQJDQ�

PHUXSDNDQ� FRQWRK� ELRPHWULND� EHUGDVDUNDQ� EDJLDQ�

WXEXK� GDQ� WLQJNDK� ODNX� PDQXVLD�� 3HQJJXQDDQ�

WHNQRORJL� ELRPHWULND� LQL� PDPSX� PHPEHULNDQ� UDVD�

NHDPDQDQ��7HNQRORJL�ELRPHWULND�WLGDN�PXQJNLQ�GDSDW�

GLGXSOLNDVL� DWDX� WHUOXSD� NDUHQD� SURVHV� GDUL� WHNQRORJL�

WHUVHEXW� PHQJJXQDNDQ� EDJLDQ� WXEXK� XQWXN� GLNHQDOL�

LGHQWLWDVQ\D�GDQ�PHQJKDUXVNDQ�VHVHRUDQJ�XQWXN�KDGLU�

DWDX�WLGDN�GDSDW�GLZDNLONDQ�>�@��

3HQHOLWLDQ� ELRPHWULND� WHODK� EDQ\DN� GLDSOLNDVLNDQ�

SDGD� EHEHUDSD� MXUQDO� LOPLDK� GLDQWDUDQ\D� \DLWX� VLVWHP�

LGHQWLILNDVL� ELRPHWULND� ZDMDK� PHQJJXQDNDQ� PHWRGH�
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NRPELQDVL�1HXUDO�1HWZRUN�GDQ�3DWWHUQ�0DWFKLQJ�VHUWD�

$GDSWLYH� 0XOWLSOH� ([SHUWV� 6\VWHP� >�@>�@�� 6HODLQ� LWX�

SHQHOLWLDQ� ELRPHWULND� GLDSOLNDVLNDQ� SDGD� SHQJHQDODQ�

VXDUD� �9RLFH� 5HFRJQLWLRQ�� GLDQWDUDQ\D� \DLWX�

SHQJHQDODQ� VXDUD� EDKDVD� $UDE�� SHQJHQDODQ� VXDUD�

GHQJDQ�0HO� )UHTXHQF\� &HSVWUDO� &RHIILFLHQW� �0)&&��

GDQ� 'HHS� /HDUQLQJ�� SHQJHQDODQ� VXDUD� GHQJDQ� .�

1HDUHVW� 1HLJKERU� GDQ� 'RXEOH� 'LVWDQFH� VHUWD�

SHQJHQDODQ� VXDUD� XQWXN� DEVHQVL� NDU\DZDQ� GHQJDQ�

PHQJJXQDNDQ�PHWRGH�'\QDPLF�7LPH�:DUSLQJ��'7:��

>�@>�@>�@>�@�� 6HGDQJNDQ� SHQHOLWLDQ� \DQJ� PHPEDKDV�

WHQWDQJ� SHQJHQDODQ� DWDX� LGHQWLILNDVL� WHODSDN� WDQJDQ�

GLDQWDUDQ\D� \DLWX� GHQJDQ� PHQJJXQDNDQ� WHNQLN�

/LYHQHVV� 'HWHFWLRQ�� +RXJKW� 7UDQVIRUP� 'DQ� 7H[WXUH�

+LVWRJUDP� � >�@>�@>��@�� 7HNQLN� ODLQ� \DQJ� GL� JXQDNDQ�

XQWXN� LGHQWLILNDVL� WHODSDN� WDQJDQ� \DLWX�

PHQJJDEXQJNDQ� DQWDUD� SHPURVHVQ� FLWUD� GDQ� MDULQJDQ�

V\DUDI� WLUXDQ� >��@�� 3HQJRODKDQ� FLWUD� DGDODK� VXDWX�

VLVWHP� SHPURVHV� NKXVXV� GHQJDQ�PHQJJXQDNDQ�PHGLD�

NRPSXWHU�\DQJ�PDVXNNDQQ\D�EHUXSD�FLWUD�GLJLWDO��DJDU�

PHQMDGL� NHOXDUDQ� FLWUD� \DQJ� NXDOLWDVQ\D� OHELK� EDLN�

>��@�� 6HGDQJNDQ� MDULQJDQ� V\DUDI� WLUXDQ� PHUXSDNDQ�

PRGHO� MDULQJDQ� QHXUDO� \DQJ�PHQLUX� SULQVLS� NHUMD� GDUL�

QHXURQ� RWDN� PDQXVLD� �QHXURQ� ELRORJLV�� >��@�� 3DGD�

DUWLNHO� LQL� PHQGLVNXVLNDQ� LGHQWLILNDVL� WHODSDN� WDQJDQ�

GHQJDQ� PHQJJXQDNDQ� WHNQLN� SHQJRODKDQ� FLWUD� GDQ�

MDULQJDQ� V\DUDI� WLUXDQ� /HDUQLQJ� 9HFWRU� 4XDQWL]DWLRQ�

�/94��� 3URVHV� SHQJRODKDQ� FLWUD� WHUGLUL� GDUL� SURVHV�

JUD\VFDOLQJ��UHVL]H��WKUHVKROGLQJ�GDQ�GHWHNVL�WHSL��

,,�� 0(72'2/2*,�3(1(/,7,$1�

$�� 3HUDQFDQJDQ�$SOLNDVL�

*DPEDUDQ�XPXP�SURVHV�LGHQWLILNDVL�WHODSDN�WDQJDQ�

GLJDPEDUNDQ� VHSHUWL� SDGD� *DPEDU� ��� 3URVHV� GLPXODL�

GHQJDQ� PHPDVXNNDQ� FLWUD� SHODWLKDQ�� 3DGD� FLWUD�

SHODWLKDQ�DNDQ�GLODNXNDQ�SURVHV�SHQJRODKDQ�FLWUD�\DQJ�

WXMXDQQ\D�XQWXN�PHPXGDKNDQ�GDODP�SURVHV�SHODWLKDQ�

MDULQJDQ� V\DUDI� WLUXDQ��+DVLO� GDUL� SHQJRODKDQ� FLWUD� LQL�

EHUXSD� FLWUD� ELQHU� \DQJ� NHPXGLDQ� GLVLPSDQ�� 3URVHV�

SHODWLKDQ�PHQJJXQDNDQ�FLWUD�ELQHU�SHODWLKDQ�GDQ�ERERW�

DZDO� \DQJ� VXGDK� GLLQLVLDOLVDVL�� +DVLO� GDUL� SURVHV�

SHODWLKDQ� EHUXSD� ERERW� EDUX� NHPXGLDQ� GLVLPSDQ� GL�

EDVLV� GDWD�� 3DGD� SURVHV� SHQJHQDODQ�LGHQWLILNDVL� -67��

FLWUD� SHQJHQDODQ� GLRODK� WHUOHELK� GDKXOX� XQWXN�

PHQGDSDWNDQ� FLWUD� ELQHU�� 3URVHV� SHQJHQDODQ� VHQGLUL�

PHQJJXQDNDQ� ERERW� EDUX� GDQ� FLWUD� ELQHU� SHQJHQDODQ��

+DVLO� GDUL� SHQJHQDODQ� \DLWX� DSDNDK� FLWUD� SHQJHQDODQ�

WHULGHQWLILNDVL�EHQDU�DWDX�VDODK����

�
*DPEDU����)ORZFKDUW�,GHQWLILNDVL�7HODSDN�7DQJDQ�

%�� 7HODSDN�7DQJDQ�

7HODSDN�WDQJDQ��SDOPSULQW��PHUXSDNDQ�ELRPHWULND�

\DQJ� GLJXQDNDQ� XQWXN� VLVWHP� SHQJHQDODQ�� 7HODSDN�

WDQJDQ� GLNHPEDQJNDQ� VHEDJDL� ELRPHWULND� NDUHQD�

PHPLOLNL� FLUL� \DQJ� OHELK� EDQ\DN� GLEDQGLQJNDQ� VLGLN�

MDUL�� 3HUPXNDDQ� WHODSDN� WDQJDQ� \DQJ� OXDV� GLKDUDSNDQ�

GDSDW� PHQJKDVLONDQ� FLUL� \DQJ� PHPLOLNL� NHPDPSXDQ�

SHPEHGD�\DQJ�OHELK�KDQGDO�>�@��&RQWRK�*DPEDU�&LWUD�

7HODSDN�7DQJDQ�GDSDW�GLWXQMXNNDQ�SDGD�*DPEDU����
�

*DPEDU����7HODSDN�7DQJDQ�

&LUL� \DQJ� GLPLOLNL� ROHK� WHODSDN� WDQJDQ� DGDODK�

VHEDJDL�EHULNXW��

�
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D�� &LUL�JHRPHWUL��JHRPHWU\�IHDWXUHV���
&LUL� JHRPHWUL� LQL� PHQ\DQJNXW� EHQWXN�

JHRPHWUL�WHODSDN�WDQJDQ�VHSHUWL�SDQMDQJ��OHEDU��

GDQ� OXDV� DUHD� WDQJDQ�� &LUL� LQL� MXPODKQ\D�

VHGLNLW�� PXGDK� GLSHUROHK�� GDQ� PXGDK�

GLSDOVXNDQ��

E�� &LUL�JDULV�JDULV�XWDPD��SULQFLSDO�OLQH�IHDWXUHV��
*DULV�JDULV� XWDPD� GDSDW� GLJXQDNDQ� XQWXN�

PHPEHGDNDQ� DQWDUD� VDWX� RUDQJ� GHQJDQ� RUDQJ�

ODLQ�� *DULV�JDULV� LQL� EHUVLIDW� XQLN�VWDELO�� GDQ�

VHGLNLW�PHQJDODPL�SHUXEDKDQ�GDODP�VDWX�NXUXQ�

ZDNWX� \DQJ� FXNXS� ODPD�� 7HUGDSDW� WLJD� MHQLV�

JDULV�XWDPD�� \DLWX�JDULV�KDWL� �KHDUW� OLQH���JDULV�

NHSDOD� �KHDGOLQH��� GDQ� JDULV� NHKLGXSDQ� �OLIH�

OLQH���

F�� &LUL�JDULV�JDULV�NXVXW��ZULQNOH�IHDWXUHV���
7HODSDN� WDQJDQ� EDQ\DN� PHQJDQGXQJ� JDULV�

NKXVXV�DWDX�WLSLV�\DQJ�VLIDWQ\D�EHUEHGD�GHQJDQ�

JDULV� XWDPD�� *DULV�JDULV� LQL� PDPSX�

PHQJKDVLONDQ�FLUL�\DQJ�OHELK�ULQFL��

G�� &LUL�WLWLN�GHOWD��GHOWD�SRLQW�IHDWXUHV���
7HUGDSDW� OLPD� GDHUDK� GHOWD�� VHSHUWL� GDHUDK�

SDGD� DNDU� MDUL�MDUL� GDQ� GL� OXDU� GDHUDK� MDUL�MDUL��

7LWLN� LQL� EHUVLIDW� VWDELO�� QDPXQ� VXOLW� XQWXN�

PHPSHUROHK� FLUL� LQL� GDUL� FLWUD� WHODSDN� WDQJDQ�

UHVROXVL�UHQGDK��

,,,�� +$6,/�'$1�3(0%$+$6$1�

$�� 3HUDQFDQJDQ�SURVHV�

$SOLNDVL� LGHQWLILNDVL� WHODSDN� WDQJDQ� LQL� WHUGDSDW�

EHEHUDSD�SURVHV�XWDPD�\DLWX�JUD\VFDOLQJ��GHWHNVL�WHSL��

WKUHVKROGLQJ�GDQ�SHODWLKDQ�MDULQJDQ�V\DUDI�WLUXDQ�/94��

D�� *UD\VFDOLQJ�
3URVHV� JUD\VFDOLQJ� PHUXSDNDQ� WDKDS� DZDO�

GDUL� SUHSURFHVVLQJ�� � ,QSXW� GDUL� � SURVHV� LQL�

DGDODK� FLWUD� EHUZDUQD� GDQ� PHQJKDVLONDQ� FLWUD�

NHDEXDQ� \DQJ�PHPSXQ\DL� LQWHQVLWDV� �� VDPSDL�

GHQJDQ� ����� 3HUXEDKDQ� VHEHOXP� GDQ� VHVXGDK�

SURVHV� JUD\VFDOLQJ� LQL� \DLWX� VHSHUWL� SDGD�

*DPEDU����3URVHV�SHUXEDKDQ�FLWUD�EHUZDUQD�NH�

FLWUD� NHDEXDQ� GLODNXNDQ� GHQJDQ� FDUD�

PHQJDPELO� QLODL� UDWD�UDWD� NRPSRQHQ� UHG��

JUHHQ�� GDQ� EOXH� SDGD� VHWLDS� SLNVHO� FLWUD� LQSXW��

3URVHV�LQL�GLODNXNDQ�GL�VHWLDS�SLNVHO�GDUL�SRMRN�

NLUL� DWDV� KLQJJD� NDQDQ� EDZDK� FLWUD� LQSXW��

*DPEDU� ��PHQXQMXNNDQ� IORZFKDUW� GDUL� SURVHV�

JUD\VFDOLQJ���

�

� �

�D�� �E��

*DPEDU�����D��&LWUD�7HODSDN�7DQJDQ��E��+DVLO�3URVHV�*UD\VFDOLQJ��

�

*DPEDU����)ORZFKDUW�3URVHV�*UD\VFDOLQJ�

E�� 7KUHVKROGLQJ�
,QSXW� GDUL� SURVHV� WKUHVKROGLQJ� \DLWX� FLWUD�

NHDEXDQ� GDQ� PHQJKDVLONDQ� FLWUD� ELQHU�� &LWUD�

ELQHU� \DLWX� FLWUD� \DQJ� KDQ\D� WHUGLUL� GXD�ZDUQD�

\DLWX� KLWDP� GDQ� SXWLK�� &RQWRK� SHUXEDKDQ�

SURVHV� WKUHVKROGLQJ� LQL� \DLWX� VHSHUWL� SDGD�

*DPEDU� �� GDQ� )ORZFKDUW� GDUL� SURVHV�

WKUHVKROGLQJ�GDSDW�GLOLKDW�SDGD�*DPEDU����

� �

�D�� �E��

*DPEDU�����D��&LWUD�7HODSDN�7DQJDQ�6HEHOXP�3URVHV�7KUHVKROGLQJ�

��E��+DVLO�3URVHV�7KUHVKROGLQJ�
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�

*DPEDU����)ORZFKDUW�3URVHV�7KUHVKROGLQJ�

F�� 'HWHNVL�7HSL�
&LWUD� \DQJ� WHODK� GLODNXNDQ� SURVHV�

WKUHVKROGLQJ�DNDQ�GLODNXNDQ�SURVHV�VHODQMXWQ\D�

\DLWX� GHWHNVL� WHSL� �HGJH� GHWHFWLRQ��� 2SHUDWRU�

\DQJ�GLJXQDNDQ�GDODP�SURVHV�LQL�\DLWX�RSHUDWRU�

VREHO�� ,QSXW� GDUL� SURVHV�GHWHNVL� WHSL� \DLWX�FLWUD�

ELQHU� GDQ� PHQJKDVLONDQ� FLWUD� GHQJDQ�

SHQDPSDNNDQ�JDULV�EDWDV�VXDWX�REMHN�FLWUD�OHELK�

MHODV��&RQWRK�GDUL�KDVLO�SURVHV�GHWHNVL�WHSL�\DLWX�

VHSHUWL� SDGD� *DPEDU� �� GDQ� )ORZFKDUW� SURVHV�

LQL�GDSDW�GLOLKDW�SDGD�*DPEDU����

� �

�D�� �E��

*DPEDU�����D��&LWUD�WHODSDN�7DQJDQ�6HEHOXP�3URVHV�'HWHNVL�7HSL��

�E��+DVLO�3URVHV��'HWHNVL�7HSL�

�

*DPEDU����)ORZFKDUW�3URVHV�'HWHNVL�7HSL�

G�� 3HODWLKDQ�MDULQJDQ�V\DUDI�WLUXDQ�/94�
6HWHODK� GLODNXNDQ� SURVHV� SUHSURFHVVLQJ�

SDGD� FLWUD�� ODQJNDK� VHODQMXWQ\D� \DLWX�

PHODNXNDQ� SHODWLKDQ� GHQJDQ� PHQJJXQDNDQ�

MDULQJDQ� V\DUDI� WLUXDQ� /HDUQLQJ� 9HFWRU�

4XDQWL]DWLRQ� �/94��� +DVLO� GDUL� SURVHV�

SHODWLKDQ� LQL� \DLWX� ERERW�ERERW� MDULQJDQ� \DQJ�

DNDQ� GLJXQDNDQ� GDODP� SURVHV� SHQJXMLDQ��

3URVHV� SHODWLKDQ� GDUL� MDULQJDQ� V\DUDI� WLUXDQ�

/94��VHSHUWL�SDGD�*DPEDU����

�

*DPEDU�����)ORZFKDUW�3URVHV�3HODWLKDQ�-DULQJDQ�/94�
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%�� ,PSOHPHQWDVL�$QWDUPXND�

$SOLNDVL�LQL�WHUGLUL�GDUL�GXD�DQWDUPXND�XWDPD�\DLWX�

DQWDUPXND�SHODWLKDQ�GDQ�DQWDUPXND�SHQJHQDODQ�

D�� $QWDUPXND�3HODWLKDQ�

$QWDUPXND� SHODWLKDQ� GLEDJL� PHQMDGL� GXD�

EDJLDQ� \DLWX� SURVHV� SHQJRODKDQ� FLWUD� SHODWLKDQ�

GDQ�SURVHV�SHODWLKDQ�\DLWX�VHSHUWL�SDGD�*DPEDU�

���� 3DGD� EDJLDQ� FLWUD� SHODWLKDQ� GLJXQDNDQ�

XQWXN�PHQJRODK�FLWUD�SHODWLKDQ�GDQ�PHPDVXNDQ�

GDWD�XVHU���

�

*DPEDU�����$QWDUPXND�)RUP�3HODWLKDQ�%DJLDQ�3HQJRODKDQ�&LWUD�

3HODWLKDQ�

E�� $QWDUPXND�3HQJHQDODQ�

$QWDUPXND� SHQJHQDODQ� EHUIXQJVL� XQWXN�

SHQJXMLDQ� FLWUD� WHODSDN� WDQJDQ�� *DPEDU� ���

PHQXQMXNNDQ� WDPSLODQ� DZDO� DQWDUPXND�

SHQJHQDODQ��

&��3HQJXMLDQ�

3HQJXMLDQ� EHUWXMXDQ� XQWXN� PHQJHWDKXL� VHEHUDSD�

EHVDU� WLQJNDW� DNXUDVL� GDUL� SURVHV� SHQJHQDODQ� WHODSDN�

WDQJDQ�\DQJ�WHODK�GLEXDW��3DGD�SHUHQFDQDDQ�SHQJXMLDQ�

LQL�� WHUOHELK� GDKXOX� GLODNXNDQQ\D� SHQHWDSDQ�

SDUDPHWHU�SDUDPHWHU� \DQJ� GLEXWXKNDQ� SDGD� MDULQJDQ�

/94��3DGD�SURVHV�SHODWLKDQ�DNDQ�GLODNXNDQ�NRPELQDVL�

YDULDEOH� /94� \DLWX� LQLVLDOLVDVL� ERERW� DZDO�� OHDUQLQJ�

UDWH��PDNVLPDO�HSRFK��GDQ�QLODL�PLQLPDO�HUURU��HSV����

�

*DPEDU�����$QWDUPXND�)RUP�3HQJHQDODQ�

$GDSXQ� QLODL� OHDUQLQJ� UDWH� \DQJ� DNDQ� GLJXQDNDQ�

SDGD�SURVHV�SHODWLKDQ�\DLWX� ����������GDQ�����GHQJDQ�

PDNVLPDO� HSRFK� ��� GDQ� ����� VHGDQJNDQ� XQWXN� QLODL�

PLQLPDO� HUURU� �HSV�� PHQJJXQDNDQ� �������� ��������

GDQ� ���������� 'HQJDQ� DGDQ\D� NRPELQDVL� WHUVHEXW�

PDND�DNDQ�WHUMDGL����HNVSHULPHQ��'LPDQD��GDSDW���WLSH�

OHDUQLQJ�UDWH����PDNVLPDO�HSRFK�VHUWD���QLODL�PLQLPDO�

HUURU��HSV���6HWHODK�SURVHV�SHODWLKDQ�VHOHVDL�PDND�DNDQ�

GLKDVLONDQ� ERERW� DNKLU� GDUL� WLDS�WLDS� HNVSHULPHQQ\D��

%RERW� DNKLU� \DQJ� GLKDVLONDQ� LQL� DNDQ� GLXML� GHQJDQ� ��

EXDK� GDWD� VHW� GHQJDQ� GDWD� VHSHUWL� SDGD� 7DEHO� ���

6HOXUXK� FLWUD� SHQJHQDODQ� \DQJ� GLJXQDNDQ� SDGD� WDKDS�

SHQJXMLDQ��GLWXQMXNNDQ�SDGD�7DEHO�����

7DEHO����'DWD�3HQJXMLDQ�

12�
&LWUD�%RERW�

$ZDO�

68%6(7�

�� �� �� �� ��

��

� �

��

�

��

�

��

� �
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7DEHO����+DVLO�3HQJXMLDQ�$NXUDVL�,GHQWLILNDVL�7HODSDN�7DQJDQ�

1R�
/HDUQLQJ�

UDWH��D��

0D[�

(SRFK�

0LQLPXP�

HUURU��(SV��
'DWD�8ML��� 'DWD�8ML��� 'DWD�8ML��� 'DWD�8ML��� 'DWD�8ML���

$NXUDVL�

5DWD��UDWD�

�� ���� ��� ������� ������� ������� ������� ������� ������� �������

�� ���� ��� �������� ������� ������� ������� ������� ������� �������

�� ���� ��� ��������� ������� ������� ������� ������� ������� �������

�� ���� ���� ������� ������� ������� ������� ������� ������� �������

�� ���� ���� �������� ������� ������� ������� ������� ������� �������

�� ���� ���� ��������� ������� ������� ������� ������� ������� �������

�� ���� ��� ������� ������� ������� ������� ������� ������� �������
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1R�
/HDUQLQJ�

UDWH��D��

0D[�

(SRFK�

0LQLPXP�

HUURU��(SV��
'DWD�8ML��� 'DWD�8ML��� 'DWD�8ML��� 'DWD�8ML��� 'DWD�8ML���

$NXUDVL�

5DWD��UDWD�

�� ���� ��� �������� ������� ������� ������� ������� ������� �������

�� ���� ��� ��������� ������� ������� ������� ������� ������� �������

��� ���� ���� ������� ������� ������� ������� ������� ������� �������

��� ���� ���� �������� ������� ������� ������� ������� ������� �������

��� ���� ���� ��������� ������� ������� ������� ������� ������� �������

��� ���� ��� ������� ������� ������� ������� ������� ������� �������

��� ���� ��� �������� ������� ������� ������� ������� ������� �������

��� ���� ��� ��������� ������� ������� ������� ������� ������� �������

��� ���� ���� ������� ������� ������� ������� ������� ������� �������

��� ���� ���� �������� ������� ������� ������� ������� ������� �������

��� ���� ���� ��������� ������� ������� ������� ������� ������� �������

�

%HUGDVDUNDQ� SHQJXMLDQ� \DQJ� WHODK� GLODNXNDQ�

VHSHUWL� SDGD�7DEHO���EDKZD�SHPEHULDQ�YDULDEHO� LQSXW�

PLQLPXP� HUURU� �HSV�� �������� �������� GDQ� ���������

SDGD�PD[LPXP�HSRFK�\DQJ�VDPD�PHQJKDVLONDQ�WLQJNDW�

DNXUDVL�\DQJ�KDPSLU�VDPD��+DO�LQL�GL�VHEDENDQ�NDUHQD�

SURVHV�SHODWLKDQ�EHUKHQWL�SDGD�EDWDV�HSRFK�\DQJ�WHODK�

GLWHQWXNDQ�VHEHOXP�PHQFDSDL�QLODL�PD[LPXP�HUURU���

'DUL� KDVLO� SHQJXMLDQ� \DLWX� SHPEHULDQ� YDULDVL� QLODL�

PD[LPXP� HSRFK� SDGD� PLQLPXP� HUURU� GDQ� OHDUQLQJ�

UDWH� \DQJ� VDPD� EHUSHQJDUXK� SDGD� KDVLO� DNXUDVLQ\D��

6HPDNLQ� EHVDU� QLODL�PD[LPXP� HSRFK� \DQJ� GLEHULNDQ�

PHPEHULNDQ�WLQJNDW�DNXUDVL�\DQJ�VHPDNLQ�EHVDU�MXJD��

+DO� LQL� GLVHEDENDQ� NDUHQD� VHPDNLQ�EHVDU�HSRFK� \DQJ�

GLEHULNDQ�DNDQ�PHPSHUNHFLO�HUURU�SDGD�VDDW�SHODWLKDQ��

VHKLQJJD�KDVLO�DNXUDVLQ\D�DNDQ�VHPDNLQ�EHVDU��

'DUL� VHOXUXK� NRPELQDVL� SHPEHULDQ� QLODL� YDULDVL�

OHDUQLQJ� UDWH�� PLQLPXP� HUURU� GDQ� PD[LPXP� HSRFK�

\DQJ�GLEHULNDQ�PDND�WLQJNDW�DNXUDVL�WHUWLQJJL�WHUGDSDW�

SDGD� QLODL� OHDUQLQJ� UDWH� ����� HSRFK� ���� GDQ� QLODL�

PLQLPXP� HUURU� �HSV�� ������� GHQJDQ� WLQJNDW� DNXUDVL�

�������� %HUGDVDUNDQ� KDVLO� SHQJXMLDQ� GDSDW�

GLVLPSXONDQ��DGD�EHEHUDSD�IDNWRU�\DQJ�PHPSHQJDUXKL�

WLQJNDW� DNXUDVL� GDODP�PHQJHQDOL� WHODSDN� WDQJDQ� \DLWX�

PHQDLNDQ� QLODL� PLQLPXQ� HUURU� WLGDN� PHPEHULNDQ�

SHUXEDKDQ� QLODL� DNXUDVL�� 1LODL� OHDUQLQJ� UDWH� VHUWD�

HSRFK� \DQJ� OHELK� EHVDU� PHPEHULNDQ� NHQDLNDQ�

ZDODXSXQ� QLODL� DNXUDVLQ\D� VDQJDW� NHFLO�� .HPXGLDQ�

DVXPVL� ODLQ� \DLWX�� SHUEHGDDQ� LQWHQVLWDV� FDKD\D� GDODP�

SHQJDPELODQ� FLWUD� VHUWD� MDUDN� GDQ� WDWD� OHWDN�

SHQJDPELODQ� FLWUD� WHODSDN� WDQJDQ� \DQJ� EHUEHGD�EHGD�

PHPEHULNDQ� SHQJDUXK� \DQJ� FXNXS� EHVDU� SDGD� MDUDN�

DQWDUD�WLWLN�WLWLN�SLNVHO�SDGD�FLWUD�DVOL�GHQJDQ�FLWUD�KDVLO�

UHVWRUDVL�� VHKLQJJD� SDGD� SURVHV� SHQJHQDODQ� DNDQ�

PHPEHULNDQ�KDVLO�\DQJ�EHUEHGD��

,9�� 3(18783�

$�� .HVLPSXODQ�

,GHQWLILNDVL� WHODSDN� WDQJDQ� GHQJDQ� PHQJJXQDNDQ�

SHQJRODKDQ� FLWUD� GLJLWDO� GDQ� MDULQJDQ� V\DUDI� WLUXDQ�

/HDUQLQJ� 9HFWRU� 4XDQWL]DWLRQ� �/94�� PHPEHULNDQ�

UDWD�UDWD� WLQJNDW� DNXUDVL� WHUEDLN� � ��������+DVLO� LQL� GL�

FDSDL� NHWLND� PHQJJXQDNDQ� /HDUQLQJ� 5DWH� ����� EDWDV�

HSRFK�����GDQ�EDWDV�HUURU�����������

%�� 6DUDQ�

6DUDQ�VDUDQ� \DQJ� GDSDW� GLEHULNDQ� SDGD� SHQHOLWLDQ�

LQL� DQWDUD� ODLQ� SURVHV� SUHSURVVHVLQJ� \DQJ� GLJXQDNDQ�

ELVD� OHELK� EHUDJDP�� NKXVXVQ\D� SDGD� EDJLDQ� HNVWUDNVL�

FLUL��GLPDQD�SHQJDPELODQ�FLUL�WLGDN�KDQ\D�EHUGDVDUNDQ�

EHQWXN�� WDSL� ELVD� GLNHPEDQJNDQ� GHQJDQ� SHQJDPELODQ�

FLUL�EHUGDVDUNDQ�FLUL�ZDUQD�DWDXSXQ�WHNVWXU��6HODLQ�LWX��

SDGD� WDKDS� DNXLVLVL�� FLWUD� WHODSDN� WDQJDQ� GLDPELO�

GHQJDQ� NHWHQWXDQ� MDUDN� \DQJ� WHWDS� VHUWD� LQWHQVLWDV�

FDKD\D�\DQJ�FXNXS��

'$)7$5�3867$.$�

>�@�� '��3XWUD��6LVWHP�%LRPHWULND��-RJMD��$QGL�2IIVHW��������

>�@�� (OL]DEHWK�� 3HQJHPEDQJDQ� 6LVWHP� ,GHQWLILNDVL�

%LRPHWULND� :DMDK� 0HQJJXQDNDQ� 0HWRGH� 1HXUDO�

1HWZRUN�GDQ�3DWWHUQ�0DWFKLQJ��8QLYHUVLWDV�,QGRQHVLD��

������

>�@�� 3��7VD�� HW� DO��� ³$GDSWLYH�PXOWLSOH� H[SHUWV� V\VWHP� IRU�

SHUVRQDO� LGHQWLILFDWLRQ� XVLQJ� IDFLDO� EHKDYLRXU�

ELRPHWULFV�´� ����� ,(((� ��WK� :RUNVKRS� RQ�

0XOWLPHGLD� 6LJQDO� 3URFHVVLQJ��0063� ������ &DLUQV��

4/'��$XVWUDOLD��SS�����������2FWREHU��������

>�@�� $�� 0DKPRRG�� HW� DO��� ³$UWLILFLDOO\�

LQWHOOLJHQW�UHFRJQLWLRQ�RI� $UDELF� VSHDNHU�

XVLQJ�YRLFH�SULQW�EDVHG� ORFDO� IHDWXUHV�´� -RXUQDO� RI�

([SHULPHQWDO� DQG� 7KHRUHWLFDO� $UWLILFLDO� ,QWHOOLJHQFH��
9RO������,VVXH����SS�������������������
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>�@�� +�6��%DH��+�-��/HH�DQG�6�*��/HH��³9RLFH�UHFRJQLWLRQ�

EDVHG� RQ� DGDSWLI� 0)&&� DQG� GHHS� OHDUQLQJ� IRU�

HPEHGGHG� V\VWHP�´� -RXUQDO� RI� ,QVWLWXWH� RI� &RQWURO��

5RERWLF� DQG�6\VWHP��9RO������ ,VVXH�����SS�����������

������

>�@�� 5DQQ\�� ³9RLFH� UHFRJQLWLRQ� XVLQJ� N� QHDUHVW� QHLJKERU�

DQG� GRXEOH� GLVWDQFH� PHWKRG�´� �UG� ,QWHUQDWLRQDO�

&RQIHUHQFH� RQ� ,QGXVWULDO� (QJLQHHULQJ�� 0DQDJHPHQW�

6FLHQFH�DQG�$SSOLFDWLRQV��,&,06$�������-HMX�,VODQG��

6RXWK�.RUHD��0D\�������

>�@�� -��5LDQWR��3HUDQJNDW�/XQDN�3HQJHQDODQ�6XDUD� �9RLFH�

5RFRJQLWLRQ�� XQWXN� $EVHQVL� .DU\DZDQ� GHQJDQ�

0HQJJXQDNDQ� 0HWRGH� '\QDPLF� 7LPH� :DUSLQJ��

8QLYHUVLWDV�.RPSXWHU�,QGRQHVLD��������

>�@�� '�� $LVKZDU\D�� 0�� *RZUL�� DQG� 5�.� 6DUDQ\D��

³3DOP�SULQW�UHFRJQLWLRQ�XVLQJ� OLYHQHVV� GHWHFWLRQ�

WHFKQLTXH�´� �QG� ,QWHUQDWLRQDO�&RQIHUHQFH� RQ�6FLHQFH�

7HFKQRORJ\� (QJLQHHULQJ� DQG� 0DQDJHPHQW��

,&2167(0� ������ &KHQQDL� ,QGLD�� SS�� ���������

6HSWHPEHU������

>�@�� .�%�� 5D\� DQG� 5�� 0LVUD��

³3DOP�3ULQW�5HFRJQLWLRQ�8VLQJ� +RXJK� 7UDQVIRUPV�´�

�WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RPSXWDWLRQDO�

,QWHOOLJHQFH� DQG� &RPPXQLFDWLRQ� 1HWZRUNV�� &,&1�

������-DEDOSXU�,QGLD��SS�����������'HVHPEHU�������

>��@��/�$�3��1HYHV�� HW� DO��� ³+DQG�UHFRJQLWLRQ�XVLQJ� WH[WXUH�

KLVWRJUDPV�� $� SURSRVHG� WHFKQLTXH� IRU� LPDJH�

DFTXLVLWLRQ� DQG�UHFRJQLWLRQRI� WKH� KXPDQ�SDOP�´� �WK�

,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�9LVLRQ�7KHRU\�

DQG� $SSOLFDWLRQV�� 9,6$33� ������ /LVERQ�� 3RUWXJDO��

9RO�����SS�����������-DQXDUL�������

>��@�� 3�$�� :LEDZD�� %�:�7�� $JXQJ� DQG� )�� 6WKHYDQLH��

³3DOP�SULQW�UHFRJQLWLRQ�XVLQJ�FRPSHWLWLYH�KDQG�YDOOH\�

GHWHFWLRQ�� ORFDO� ELQDU\� SDWWHUQ� DQG�

SUREDELOLVWLF�QHXUDO�QHWZRUN�³� ����� ,QWHUQDWLRQDO�

&RQIHUHQFH� RQ� ,QIRUPDWLRQ�7HFKQRORJ\� 6\VWHPV� DQG�

,QQRYDWLRQ��,&,76,�������%DQGXQJ�±�%DOL��,QGRQHVLD��

SS��������������1RYHPEHU�������

>��@��5�� 0XQLU�� 3HQJRODKDQ� &LWUD� 'LJLWDO� GHQJDQ�

3HQGHNDWDQ� $OJRULWPLN�� %DQGXQJ�� 3HQHUELW�

,QIRUPDWLND��������

>��@��-�-�� 6LDQJ�� -DULQJDQ� 6\DUDI� 7LUXDQ� GDQ�

3HPURJUDPDQQ\D�0HQJJXQDNDQ�0DWODE��<RJ\DNDUWD��

3HQHUELW� $1',�� �����

�


