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,�0DGH�*HGH�6XQDU\D���0DGH�:LQGX�$QWDUD�.HVLPDQ���,GD�$\X�3XWX�3XUQDPL��
���-XUXVDQ�3HQGLGLNDQ�7HNQLN�,QIRUPDWLND���-XUXVDQ�3HQGLGLNDQ�%DKDVD�%DOL�

8QLYHUVLWDV�3HQGLGLNDQ�*DQHVKD�

-O��8GD\DQD��.DPSXV�7HQJDK�8QGLNVKD��6LQJDUDMD�

�

$EVWUDN��

6DODK� VDWX� NHND\DDQ� EXGD\D� NLWD� \DQJ� KDPSLU� SXQDK� DGDODK� DNVDUD�%DOL�.HDGDDQQ\D�

PHPDQJ� VDQJDW� VXOLW�3HQJJXQDQ\D� VHPDNLQ� MDUDQJ� GDQ� OLQJNXS� SHPDNDLDQQ\D� VHPDNLQ�

VHPSLW�3DGD� WLQJNDWDQ�GDVDU��SHQJHQDODQ�DNVDUD�%DOL�GDODP�NXULNXOXP�VHNRODK�PHUXSDNDQ�

SRQGDVL� EDJL� SHOHVWDULDQQ\D�� 'XQLD� SHQGLGLNDQ� PHPHUOXNDQ� DODW� EDQWX� GDODP� SHQHUELWDQ�

OLWHUDWXU� \DQJ� EHUPXWX�� 3DGD� WLQJNDW� VHODQMXWQ\D�� SDUD� SDNDU� EXGD\D� GDQ� EDKDVD�

PHPHUOXNDQ� DODW� EDQWX� XQWXN� PHQJNRPXQLNDVLNDQ� KDVLO� NDMLDQQ\D�� 6HPDNLQ� FDQJJLK� DODW�

EDQWXQ\D�� VHPDNLQ� WHUMDPLQ� NHODQFDUDQ� GDQ� NHUXQWXWDQ� URGD� SHQGLGLNDQ� GDQ� SHQGDODPDQ�

EXGD\D� %DOL� NH� PDVD� GHSDQ�� $ODW� EDQWX� \DQJ� GLPDNVXG� DGDODK� NRPSXWHU� GDQ� GHQJDQ�

NRPSXWHU� ELVD� GLODNXNDQ� DQDOLVLV� WHUKDGDS� DNVDUD� %DOL�� 7XMXDQ� SHQHOLWLDQ� SDGD� WDKDS� LQL�

DGDODK�PHODNXNDQ�VHJPHQWDVL�SDGD�FLWUD�GRNXPHQ� WXOLVDQ� WDQJDQ�DNVDUD�%DOL�0HWRGH�\DQJ�

GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHWRGH� SHQJHPEDQJDQ� SHUDQJNDW� OXQDN� 6'/&�

�6\VWHP� 'HYHORSPHQW� /LIH� &\FOH�� SHQGHNDWDQ� :DWHUIDOO�� +DVLO� GDUL� SHQHOLWLDQ� LQL� GDSDW�

GLVLPSXONDQ� EDKZD� SURVHV� VHJPHQWDVL� WHODK� EHUKDVLO� PHODNXNDQ� VHJPHQWDVL� WHUKDGDS� FLWUD�

GRNXPHQ� WXOLVDQ� DNVDUD� %DOL�� +DVLO� EHUXSD� NDUDNWHU�NDUDNWHU� �FRPSRXQG� FKDUDFWHU��

SHQ\XVXQ�GRNXPHQ�FLWUD�DNVDUD�%DOL��

�

.DWD�.XQFL ���6HJPHQWDVL��'RNXPHQ�FLWUD�DNVDUD�%DOL��3UR\HNVL�YHUWLNDO�GDQ�KRULVRQWDO�

�

���3(1'$+8/8$1�

�

$NVDUD�%DOL�PHUXSDNDQ� VDUDQD� \DQJ�YLWDO�XQWXN�GDSDW� OHELK�PHQJHQDO�EXGD\D�%DOL�

VHFDUD�PHQGDODP��NDUHQD�DNVDUD�%DOL�EHUIXQJVL�VHEDJDL�VDUDQD�XQWXN�PHQXOLVNDQ�EHUEDJDL�

PDFDP� PDVDODK� NHDJDPDDQ�� DGDW�LVWLDGDW�� VDVWUD� GDQ� VHEDJDLQ\D�� 7DQSD� PHQJHQDO� GDQ�

PDPSX� PHPEDFD� VHUWD� PHQXOLV� DNVDUD� %DOL�� VXOLW� GLKDUDSNDQ� VHVHRUDQJ� DNDQ� PDPSX�

PHPDKDPL� LQIRUPDVL� \DQJ� WHUVLPSDQ� GDODP� QDVNDK�QDVNDK� \DQJ� EHUKXUXI�%DOL�� %DQ\DN�

WHUGDSDW� GRNXPHQ� VHMDUDK�� NHVXVDVWUDDQ� NXQR� GDQ� GRNXPHQ� ODLQQ\D� \DQJ� GLWXOLV� GHQJDQ�

DNVDUD�%DOL�>�@��0HQXOLV�GDODP�DNVDUD�%DOL�PHPHUOXNDQ�NHDKOLDQ�NKXVXV�NDUHQD�NHELDVDDQ�

NLWD�\DQJ�PHQJJXQDNDQ�GDQ�PHQXOLV�GDODP�KXUXI�ODWLQ��$NVDUD�%DOL�\DQJ�PHUXSDNDQ�MHQLV�

DNVDUD� DOIDVLODELV� \DLWX� DNVDUD� VHJPHQWDO� \DQJ� GLGDVDUNDQ� SDGD� NRQVRQDQ� GHQJDQ� QRWDVL�

YRNDO� \DQJ� GLZDMLENDQ� WDSL� EHUVLIDW� VHNXQGHU� MXJD� PHQMDGL� NHQGDOD� GDODP� SHQJJXQDDQ�

DNVDUD�%DOL��

6DODK�VDWX�NHND\DDQ�EXGD\D�NLWD�\DQJ�KDPSLU�SXQDK�DGDODK�DNVDUD�%DOL�.HDGDDQQ\D�

PHPDQJ� VDQJDW� VXOLW�3HQJJXQDQ\D� VHPDNLQ� MDUDQJ� GDQ� OLQJNXS� SHPDNDLDQQ\D� VHPDNLQ�

VHPSLW�.LWD� VHPXD� WDKX�� EDQ\DN� IDNWRU� \DQJ� PHQ\HEDENDQQ\D�3XVWDND� OHOXKXU� VHPDNLQ�

GLWLQJJDONDQ�$NVDUD� %DOL� PHQMDGL� NLDQ� PLVNLQ� GDQ� UDSXK�� NDUHQD� WLGDN� VHPSDW�

EHUNHPEDQJ�$NLEDWQ\D� PHQMDGL� VXOLW� PHQJDNRPRGDVLNDQ� SHPLNLUDQ�� SHPLNLUDQ� EDUX�

PHQJJXQDNDQ�DNVDUD�%DOL�3DGD�WLQJNDWDQ�GDVDU��SHQJHQDODQ�DNVDUD�%DOL�GDODP�NXULNXOXP�
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VHNRODK�PHUXSDNDQ�SRQGDVL�EDJL�SHOHVWDULDQQ\D��'XQLD�SHQGLGLNDQ�PHPHUOXNDQ�DODW�EDQWX�

GDODP�SHQHUELWDQ�OLWHUDWXU�\DQJ�EHUPXWX��3DGD�WLQJNDW�VHODQMXWQ\D��SDUD�SDNDU�EXGD\D�GDQ�

EDKDVD� PHPHUOXNDQ� DODW� EDQWX� XQWXN� PHQJNRPXQLNDVLNDQ� KDVLO� NDMLDQQ\D�� 6HPDNLQ�

FDQJJLK�DODW�EDQWXQ\D��VHPDNLQ� WHUMDPLQ�NHODQFDUDQ�GDQ�NHUXQWXWDQ�URGD�SHQGLGLNDQ�GDQ�

SHQGDODPDQ�EXGD\D�%DOL�NH�PDVD�GHSDQ�>�@��$ODW�EDQWX�\DQJ�GLPDNVXG�DGDODK�NRPSXWHU��

6DODK�VDWX�XVDKD�\DQJ�GLODNXNDQ�XQWXN�PHOHVWDULNDQ�DNVDUD�%DOL�DGDODK�PHQJDGDNDQ�

ORPED�ORPED�PHQXOLV� DNVDUD�%DOL��'LQDV� 3HQGLGLNDQ�� 3HPXGD� GDQ�2ODKUDJD� 3HPHULQWDK�

.DEXSDWHQ� *LDQ\DU�� %DOL�� PHQJJHQFDUNDQ� ORPED� PHQ\DOLQ� KXUXI� ODWLQ� NH� DNVDUD� %DOL�

GHQJDQ�WXMXDQ�XQWXN�PHOHVWDULNDQ�NHND\DDQ�EXGD\D�EDQJVD�\DQJ�VDDW�LQL�NLDQ�GLMDXKL�ROHK�

DQDN�DQDN� PXGD�� .HSDOD� 'LQDV�� 3HQGLGLNDQ�� 3HPXGD� GDQ� 2ODKUDJD� *LDQ\DU�� ,� *XVWL�

1JXUDK� :LMDQD� PHQJXQJNDSNDQ� EDKZD� PHUHND� VDDW� LQL� WHUXV� PHQJJHQFDUNDQ� ORPED�

PHQ\DOLQ� KXUXI� ODWLQ� GHQJDQ� DNVDUD� %DOL� >�@�� %HOLDX� MXJD� � PHQ\HEXWNDQ� EDKZD� ORPED�

PHQ\DOLQ�KXUXI�ODWLQ�NH�DNVDUD�%DOL�VHULQJ�GLODNXNDQ�XQWXN�PHUDQJVDQJ�DQDN�DQDN�VHNRODK�

PHQFLQWDL�EDKDVD� LEXQ\D��\DNQL�EDKDVD�%DOL�� �3DGD� WLQJNDW�6'��603��60$�VDPSDL�SDGD�

3HUJXUXDQ�7LQJJL��.KXVXVQ\D�-XUXVDQ�%DKDVD�%DOL��PHQGDSDWNDQ�PDWHUL�SHODMDUDQ�WHQWDQJ�

PHQXOLV� DNVDUD� %DOL�� 'DODP� PHODNXNDQ� DVHVHPHQ� WHUKDGDS� KDVLO� WXOLVDQ� DNVDUD� %DOL��

SHQLODL� VHULQJ� PHQJJXQDNDQ� SHQLODLDQ� VXEMHNWLI�� NDUHQD� WLGDN� GLSXQJNLUL� EDKZD� WXOLVDQ�

DNVDUD�%DOL�PHQJDQGXQJ�QLODL�QLODL�HVWHWLND�3HQLODLDQ�\DQJ�VXEMHNWLI�LQL�GDSDW�PHPEHULNDQ�

SHQLODLDQ�\DQJ�EHUEHGD�WHUKDGDS�VXDWX�KDVLO�WXOLVDQ�$NVDUD�%DOL��

.RPSXWHU� VHEDJDL� VXDWX� DODW� \DQJ�EDQ\DN�PHPLOLNL� SHQJDUXK�GDODP�EHUEDJDL� VHJL�

NHKLGXSDQ�� NDUHQD� NRPSXWHU� PHPLOLNL� NHFHSDWDQ� GDQ� VLIDW� \DQJ� EDNX� �REMHNWLI��� 3DGD�

ELGDQJ�NRPSXWHU�NKXVXVQ\D�ELGDQJ�FLWUD�GLJLWDO��SHQJRODKDQ�VXDWX�GRNXPHQ�WHNV�GLVHEXW�

GHQJDQ�2&5��2SWLFDO�&KDUDFWHU�5HFRJQLWLRQ���%LGDQJ�2&5�LQL�GDSDW�GLPDQIDDWNDQ�XQWXN�

PHQJRODK� KDVLO� WXOLVDQ� DNVDUD� %DOL� GDQ� NHPXGLDQ� PHPEHULNDQ� SHQLODLDQ� \DQJ� EDNX�

EHUGDVDUNDQ� GDWD� DNVDUD� %DOL� \DQJ� GLSDNDL� DFXDQ�� XQWXN� GDSDW� PHPEHULNDQ� SHQLODLDQ�

WHUKDGDS�KDVLO�WXOLVDQ�WHUVHEXW��SHUOX�GLODNXNDQ�SHQJHQDODQ�WHUKDGDS�GRNXPHQ�DNVDUD�%DOL�

WHUVHEXW�� 'DODP� PHODNXNDQ� SHQJHQDODQ� GRNXPHQ� WHUVHEXW� GLSHUOXNDQ� VHJPHQWDVL� DWDX�

SHPLVDKDQ� DQWDU� NDUDNWHU� GDODP� GRNXPHQ� WHUVHEXW�%HUGDVDUNDQ� SHUPDVDODKDQ� WHUVHEXW�

GLODNXNDQ�SHQHOLWLDQ�WHQWDQJ�VHJPHQWDVL�SDGD�FLWUD�GRNXPHQ�WXOLVDQ�WDQJDQ�DNVDUD�%DOL��

�

���.$-,$1�3867$.$�

�

�����$QDOLVLV�&LWUD�'RNXPHQ�

%DQ\DN� GRNXPHQ� \DQJ� PHPLOLNL� IRUPDW� NDUDNWHU� \DQJ� EHUEHGD� GHQJDQ� IRUPDW�

NDUDNWHU� NDUDNWHU� ODWLQ�� PLVDO� GRNXPHQ� \DQJ� GLWXOLV� GDODP� IRUPDW� NDUDNWHU� &LQD�� ,QGLD��

7KDLODQG�� -DZD� GDQ� VHEDJDLQ\D�� $NLEDWQ\D� GRNXPHQ� WHUVHEXW� KDQ\D� GDSDW� GLEDFD� ROHK�

RUDQJ� \DQJ�PHPDKDPL� IRUPDW� NDUDNWHU� WHUVHEXW�8QWXN� NHSHQWLQJDQ� WHUVHEXW�� GLEXWXKNDQ�

VLVWHP� DQDOLVLV� FLWUD� GRNXPHQ� XQWXN� PHQHUMHPDKNDQ� GRNXPHQ� GHQJDQ� EHQWXN� NDUDNWHU�

WHUWHQWX�DJDU�PHQJKDVLONDQ�VHEXDK�GHVNULSVL� \DQJ�GDSDW�GLSDKDPL�ROHK�SHPEDFD��6LVWHP�

DQDOLVLV� FLWUD� GRNXPHQ� MXJD� GDSDW� GLJXQDNDQ� XQWXN� NHSHQWLQJDQ� ODLQ�� PLVDO� XQWXN�

PHPEDFD� NDUDNWHU� GDODP� DPSORS� VXUDW� VHKLQJJD� VXUDW� GDSDW� GLSLODK�SLODK�� DWDX� XQWXN�

PHQJXEDK�NROHNVL�EXNX�GL�SHUSXVWDNDDQ�WUDGLVLRQDO�NH�GDODP�IRUPDW�GLJLWDO��

7XMXDQ� XWDPD� GDUL� NHJLDWDQ� DQDOLVLV� FLWUD� GRNXPHQ� DGDODK� XQWXN� PHQJHQDOL�

NRPSRQHQ�NRPSRQHQ� WHNV� DWDXSXQ� JDPEDU� GL� GDODP� VXDWX� GRNXPHQ�$QDOLVLV� FLWUD�

GRNXPHQ�VHFDUD�JDULV�EHVDU�GLEDJL�PHQMDGL�GXD�NDWHJRUL�DQDOLVLV��\DLWX�DQDOLVLV�XQWXN�WHNV�

GDQ�JDPEDU��VHSHUWL�WHUOLKDW�GDODP�*DPEDU����2¶*RUPDQ�GDQ�.DVWXUL�GDODP�>�@���

�
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*DPEDU����+LUDUNL�3HPURVHVDQ�'RNXPDQ�

�

3HQJRODKDQ�WHNV�EHUNDLW�GHQJDQ�EDJLDQ�WHNV�GDUL�FLWUD�GRNXPHQ�%HEHUDSD�WXJDV�\DQJ�

WHUNDLW�GHQJDQ�SHQJRODKDQ�WHNV�DGDODK�PHQHQWXNDQ�NHFRQGRQJDQ�WHNV��PHQHPXNDQ�NRORP�

NRORP��SDUDJUDI�SDUDJUDI��EDULV�EDULV� WHNV��GDQ�NDWD��GDQ�DNKLUQ\D�PHQJHQDOL� WHNV�EHVHUWD�

DWULEXWQ\D��PLVDOQ\D� XNXUDQ� GDQ� IRQW� GDUL� WHNV� VHSHUWL� \DQJ� GDSDW� GLODNXNDQ� ROHK�PHVLQ�

SHQJHQDO� NDUDNWHU� �2&5��6HPHQWDUD� SHQJRODKDQ� JUDILN� EHUNDLW� GHQJDQ� NRPSRQHQ� JDULV�

GDQ�VLPERO�VLPERO�\DQJ�PHPEHQWXN�GLDJUDP��ORJR��GDQ�ODLQ�VHEDJDLQ\D��'DQ�OHELK�ODQMXW�

2¶*RUPDQ�GDQ�.DVWXUL�PHPEHULNDQ�WDKDSDQ�WDKDSDQ�SURVHV�DQDOLVLV�FLWUD�GRNXPHQ�VHSHUWL�

WHUOLKDW�GDODP�*DPEDU����

Lembar Dokumen

Data Capture

Pengolahan 
Tingkat Piksel

Analisis
Tingkat Fitur

Pengenalan dan 
Analisis Teks

Pengenalan dan 
Analisis Grafis

Dokumen Hasil

�

*DPEDU����/DQJNDK�ODQJNDK�SURVHV�DQDOLVLV�GRNXPHQ�

�

�����3UHSURVHVVLQJ�&LWUD�'LJLWDO�

������Grayscaling�
&LWUD�JUD\VFDOH�PHUXSDNDQ�FLWUD�GLJLWDO�\DQJ�KDQ\D�PHPLOLNL�VDWX�QLODL�NDQDO�SDGD�VHWLDS�

SLNVHOQ\D��GHQJDQ�NDWD�ODLQ�QLODL�EDJLDQ�5HG� �*UHHQ� �%OXH��1LODL�WHUVHEXW�GLJXQDNDQ�XQWXN�

PHQXQMXNNDQ� WLQJNDW� LQWHQVLWDV�:DUQD� \DQJ�GLPLOLNL� DGDODK�ZDUQD�GDUL�KLWDP��NHDEXDQ�GDQ�

SXWLK�7LQJNDWDQ�NHDEXDQ�GL�VLQL�PHUXSDNDQ�ZDUQD�DEX�GHQJDQ�EHUEDJDL�WLQJNDWDQ�GDUL�KLWDP�

KLQJJD�SXWLK��
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1LODL�,��[�\��DGDODK�OHYHO�NHDEXDQ�SDGD�VXDWX�NRSRUGLQDW�\DQJ�GLSHUROHK�GHQJDQ�PHPEDJL�

NRPSRQHQ�ZDUQD�5��PHUDK���*��KLMDX���%��ELUX��>�@��

�

������%LQHULVDVL�

%LQDUL]DWLRQ�DGDODK�ODQJNDK�DZDO�GDUL�NHEDQ\DNDQ�SURVHV�GDODP�VLVWHP�DQDOLVLV�GRNXPHQ�

FLWUD� � GDQ� PHQJDFX� SDGD� NRQYHUVL� GDULJDPEDUJUD\VFDOHPHQMDGL� JDPEDU� ELQHU�� 'DODP�

OLWHUDWXU��ELQDUL]DWLRQ�ELDVDQ\D�GLODSRUNDQGLODNXNDQ�EDLN�VHFDUD�JOREDO�PDXSXQ�ORNDO��0HWRGH�

JOREDO� �WKUHVKROGLQJ� JOREDO�� PHQJJXQDNDQ� QLODL� DPEDQJ� WXQJJDO� XQWXNPHQJNODVLILNDVLNDQ�

SLNVHO�JDPEDU�NH�NHODV�REMHN�DWDX�ODWDU�EHODNDQJ�VHGDQJNDQ�VNHPDORNDO��DGDSWLIWKUHVKROGLQJ��

GDSDW� PHQJJXQDNDQ� EHEHUDSD� QLODL� \DQJ� GLSLOLK� VHVXDL� GHQJDQ� LQIRUPDVL� GDHUDK� VHWHPSDW��

6HEDJLDQ� EHVDUDOJRULWPD� \DQJ� GLXVXONDQ� XQWXN� ELQHULVDVL� JDPEDU� \DQJ� RSWLPDO� EHUJDQWXQJ�

SDGD�PHWRGH�VWDWLVWLN��WDQSD�PHPSHUKLWXQJNDQVLIDW�NKXVXV�GDUL�GRNXPHQ�JDPEDU�>�@�

&LWUD�ELQHU�DGDODK�FLWUD�\DQJ�KDQ\D�PHPSXQ\DL�GXD�QLODL�GHUDMDW�NHDEXDQ�\DLWX�KLWDP�����

GDQ�SXWLK�����&LWUD�ELQHU�PHUXSDNDQ�FLWUD�\DQJ�EDQ\DN�GLPDQIDDWNDQ�XQWXN�NHSHUOXDQ�SDWWHUQ�

UHFRJQLWLRQ�VHSHUWL�SHQJHQDODQ�DQJND��KXUXI�PDXSXQ�WDQGDWDQJDQ�3LNVHO�SLNVHO�REMHN�EHUQLODL�

��GDQ�SLNVHO�SLNVHO�ODWDU�EHODNDQJ�EHUQLODL����

3HQJNRQYHUVLDQ� FLWUD� JUD\VFDOH� PHQMDGL� FLWUD� ELQHU� GLODNXNDQ� XQWXN� DODVDQ�DODVDQ�

VHEDJDL�EHULNXW��

�� 8QWXN� PHQJLGHQWLILNDVL� NHEHUDGDDQ� REMHN�� \DQJ� GLUHSUHVHQWDVLNDQ� VHEDJDL� GDHUDK�
�UHJLRQ��GL�GDODP�FLWUD��0LVDOQ\D�LQJLQ�PHPLVDKNDQ�REMHN�GHQJDQ�ODWDU�EHODNDQJQ\D��

3LNVHO�SLNVHO�REMHN�GLQ\DWDNDQ�GHQJDQ�QLODL���VHGDQJNDQ�SLNVHO�ODLQQ\D�GHQJDQ����

�� 8QWXN�PHPIRNXVNDQ�SDGD�DQDOLVLV�EHQWXN�PRUIRORJL��\DQJ�GDODP�KDO�LQL�SLNVHO�WLGDN�
WHUODOX�SHQWLQJ�GLEDQGLQJNDQ�EHQWXNQ\D��

�� 8QWXN�PHQDPSLONDQ�FLWUD�SDGD�SLUDQWL�NHOXDUDQ�\DQJ�KDQ\D�PHPSXQ\DL�UHVROXVL�VDWX�
ELW��\DLWX�SLUDQWL�SHQDPSLO�ELQHU�VHSHUWL�SHQFHWDN��SULQWHU���

�� 0HQJNRQYHUVL�FLWUD�\DQJ�WHODK�GLWLQJNDWNDQ�NXDOLWDV�WHSLQ\D�NH�SHQJJDPEDUDQ�JDULV�

JDULV�WHSL��>�@��

�

�������3HQJXUDQJDQnoise�

3HQJXUDQJDQ�QRLVH�PHUXSDNDQ�VXDWX�SURVHV�XQWXN�PHUHGXNVL�DWDX�PHQJXUDQJL�QRLVH�SDGD�

VHEXDK� FLWUD� GLJLWDO��1RLVH� DWDX� GDODP� EDKDVD� ,QGRQHVLD� VHULQJ� GLVHEXW� GHUDX� GDODP� GXQLD�

IRWRJUDIL�GDQ�LPDJH�SURFHVVLQJ�PHUXSDNDQ�JDQJJXDQ�\DQJ�GLVHEDENDQ�ROHK�PHQ\LPSDQJQ\D�

GDWD� GLJLWDO� \DQJ� GLWHULPD� ROHK� DODW� SHQHULPD� GDWD� JDPEDU��$ODW� SHQHULPD� JDPEDU� LQL� ELVD�

EHUEHQWXN� EHUEDJDL� PDFDP�� PXODL� GDUL� NDPHUD�� EDLN� LWX� MHQLV� NDPHUD� DQDORJPDXSXQ� MHQLV�

NDPHUD� GLJLWDO� GDQ� MXJD� VFDQQHU�0HGLDQ� ILOWHU� GDSDW� GLJXQDNDQ� XQWXN� PHQJXUDQJL�

QRLVH�0HGLDQ�ILOWHU�PHQJKLWXQJ�QLODL�GDUL�VHWLDS�SLNVHO�EDUX��\DLWX�QLODL�SDGD�SLNVHO�SDGD�SXVDW�

NRRUGLQDW�VOLGLQJ�ZLQGRZ�1LODL� WHQJDK�GDUL�SLNVHO�GL�GDODP�ZLQGRZ� WHUJDQWXQJ�SDGD�XNXUDQ�

VOLGLQJ� ZLQGRZ�8QWXN� XNXUDQ�ZLQGRZP� EDULV� GDQ� Q� NRORP�PDND� EDQ\DNQ\D� SLNVHO� GDODP�

ZLQGRZ�DGDODK��P�[�Q��$NDQ�OHELK�EDLN�XNXUDQ�ZLQGRZ�DGDODK�ELODQJDQ�JDQMLO�NDUHQD�SLNVHO�

SDGD� SRVLVL� WHQJDKQ\D� OHELK� SDVWL� GLSHUROHK�� \DLWX� SLNVHO� SDGD� SRVLVL� �P� [� Q� ������6HPXD�

SLNVHO�WHWDQJJD�KDUXV�GLXUXW�VHEHOXP�PHQHQWXNDQ�SLNVHO�SDGD�SRVLVL�WHQJDK�>�@��

�

�������3HUDQJNDDQ�Thinning�
7KLQQLQJ� PHUXSDNDQ� VXDWX� RSHUDVL� PRUSKRORJL�7KLQQLQJ� PHQJXEDK� EHQWXN� DVOL� FLWUD�

ELQHU� PHQMDGL� FLWUD� \DQJ� PHQDPSLONDQ� EDWDV�EDWDV� REMHN�IRUHJURXQG� � KDQ\D� VHWHEDO� VDWX�

SLNVHO�� 6HSLQWDV�� WKLQQLQJ�PHPSXQ\DL� NHPLULSDQ� GHQJDQ� GHWHNVL� WHSL� GDODP� KDO� RXWSXW� GDUL�

FLWUD�\DQJ�GLKDVLONDQ��'HWHNVL�WHSL�PHUXEDK�JUD\�OHYHO�DWDX�LQWHQVLWDV�FLWUD�PHQMDGL�FLWUD�\DQJ�

PHQDPSLONDQ� EDWDV�EDWDV� RE\HN� EHUGDVDUNDQ� NHNRQWUDVDQ� ZDUQD� DQWDU� SLNVHO� VHGDQJNDQ�

WKLQQLQJ�PHUHGXNVL�SLNVHO�SDGD�RE\HN�ELQHU�PHQMDGL�SLNVHO�\DQJ�EHUQLODL�VDPD�GHQJDQ�QLODL�

SLNVHO� SDGD� EDFNJURXQG�� .HOXDUDQ� EHUXSD� FLWUD� ELQHU� GHQJDQ� LQIRUPDVL� EHUXSD� EDWDV�EDWDV�
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RE\HN� EHUGDVDUNDQ� SLNVHO� GHQJDQ� NHWHEDODQ� VDWX� SLNVHO�7XMXDQ� WKLQQLQJ� DGDODK� XQWXN�

PHQJKLODQJNDQ�SLNVHO�REMHN�SDGD�FLWUD�ELQHU�>�@��

7KLQQLQJ� PHUXSDNDQ� SURVHV� SHQJXUDQJDQ� NRPSRQHQJDPEDU� GDODP� UDQJND� XQWXN�

PHPSHUROHK� LQIRUPDVL� \DQJ� SDOLQJ� GDVDU� WHQWDQJ� JDPEDU�SHPEHQWXNDQ� DWDX� XQWXN�

PHQGDSDWNDQ�JDPEDU�WDQSD�PHUXVDN�NHUDQJND�LQIRUPDVL�GDUL�EHQWXN�DVOLQ\D�+DVLO�GDUL�SURVHV�

SHQLSLVDQ� GLVHEXW� NHUDQJND�%HEHUDSD� PDQIDDW� \DQJ� DNDQ� GLSHUROHK� MLND� SURVHV� WKLQQLQJ�

GLNHOROD�GHQJDQ�EDLN��

�� 8NXUDQ� PHQMDGL� OHELK� NHFLO� NDUHQD� GDWD� DNDQ� PHQJKDVLONDQ� LQIRUPDVL� SHQWLQJ�
VDMD��GDQ�MXJD�PHQJXUDQJL�SHQJJXQDDQ�PHPRUL��

�� 0HPIDVLOLWDVL�DQDOLVLV�VWUXNWXUDO�GDUL�VXDWX�RE\HN��

�� .HUDQJND� \DQJ� GLKDVLONDQ� GDSDW� GLJXQDNDQ� XQWXN� NODVLILNDVL� GDODP� SURVHV�
SHQJHQDODQ�SROD��

�

������6HJPHQWDVL�

6HJPHQWDVL�FLWUD�PHUXSDNDQ�VXDWX�SURVHV�\DQJ�PHPEDJL�FLWUD�NH�GDODP�EHEHUDSD�EDJLDQ��

\DLWX�EDJLDQ�\DQJ�GLSHUOXNDQ�GDQ�EDJLDQ�\DQJ�WLGDN�GLSHUOXNDQ�ROHK�VLVWHP�>�@��6HJPHQWDVL�

NDUDNWHU� SHUOX� GLODNXNDQ� VHEHOXP� SURVHV� SHQJHQDODQ� NDUDNWHU�� %LDVDQ\D� FLWUD� \DQJ� DNDQ�

GLVHJPHQWDVL�VXGDK�EHUXSD�FLWUD�ELQHU��KLWDP�SXWLK��XQWXN�PHPXGDKNDQ�SHPLVDKDQ�NDUDNWHU���

8QWXN� PHQVHJPHQWDVL� DNVDUD� %DOL� DNDQ� GLJXQDNDQ� PHWRGH� 3URMHFWLRQ� 3URILOH�%DVHG�

+LVWRJUDP� GHQJDQ� PHQMDGLNDQ� KXUXI� DWDX� REMHN� NHGDODP� EHQWXN� JDULV�JDULV� KLVWRJUDP�

YHUWLNDO� GDQ� KRULVRQWDO� >��@�� 0HWRGH� 3URMHFWLRQ� 3URILOH� +LVWRJUDP� LQL� EHUGDVDUNDQ� SDGD�

SHQJJXQDDQ�SURILO�KLVWRJUDP�\DQJ�WHODK�WHUFLSWD�GDQ�GLSURSRUVLNDQ�ROHK�VXDWX�FLWUD��3URILO�GDUL�

SUR\HNVL�PHUXSDNDQ�VHEXDK�VWUXNWXU�GDWD�\DQJ�GLJXQDNDQ�XQWXN�PHQ\LPSDQ�VHMXPODK�SLNVHO�

KLWDP� \DQJ� PHUXSDNDQ� REMHN� NHWLND� VXDWX� FLWUD� GLSUR\HNVLNDQ� PHODOXL� VXPEX� [� PDXSXQ�

VXPEX� \�� 3HUKLWXQJDQ� GLODNXNDQ� GHQJDQ� FDUD� PHQJKLWXQJ� MXPODK� SLNVHO� KLWDP� SDGD� VXDWX�

FLWUD� VHFDUD� PHQGDWDU� � �KRULVRQWDO�� GDQ� MXJD� VHFDUD� PHQXUXQ� �YHUWLNDO��� 0HWRGH� LQL� GDSDW�

GLJXQDNDQ�GDODP�VHJPHQWDVL�NDUDNWHU�SDGD�WXOLVDQ�ODWLQ��%HULNXW�LQL�GLWXQMXNNDQ��SHUVDPDDQ��

\DQJ�GLJXQDNDQ�XQWXN�PHODNXNDQ�SUR\HNVL�KLVWRJUDP�GHQJDQ�PHQJDPELO�MXPODK�SLNVHO�\DQJ�

WHUNDLW�>��@��

�

������1RUPDOLVDVL�

1RUPDOLVDVL� SDGD� SHQJRODKDQ� FLWUD� EHUDUWL� PHQWUDQVIRUPDVLNDQ� FLWUD� NH� EHQWXN� FLWUD�

QRUPDO� \DQJ� VHVXDL� GHQJDQ�NHEXWXKDQ��%HVDU�GDQ�NHFLO� XNXUDQ�SDGD�FLWUD�QRUPDOLVDVL� WLGDN�

VHVXDL� XNXUDQ� \DQJ� GLDPELO� GDUL� FLWUD� VHPXOD�� 3HQXOLV� PHQJJXQDNDQ� SHQVNDODDQ� GDUL� FLWUD�

VHPXOD� NH� EHQWXN� FLWUD� QRUPDOLVDVL�� 3HQVNDODDQ� LQL� WHUJDQWXQJ�EHVDU� GDQ� NHFLO� XNXUDQ� SDGD�

FLWUD� VHPXOD� DUWLQ\D� WLGDN� EHUDUWL� DSDNDK� FLWUD�PHPEHVDU� DWDX�PHQJHFLO� WHUJDQWXQJ� XNXUDQ�

FLWUD�VHPXOD��

�

������2SHUDVL�Closing�

2SHUDVL� FORVLQJ� PHUXSDNDQ� SHQJJDEXQJDQ� DQWDUD� GXD� RSHUDVL�� \DLWX� HURVL� GDQ�

GLODVL�2SHUDVL� GLODVL� GLODNXNDQ� WHUOHELK� GDKXOX� NHPXGLDQ� GLODQMXWNDQ� GHQJDQ� RSHUDVL� HURVL��

+DVLO� RSHUDVL� FORVLQJ� DGDODK� PHPSHUEHVDU� EDWDV� OXDU� GDUL� REMHFN� IRUHJURXQG� � GDQ� MXJD�

PHQXWXS�OXEDQJ�NHFLO�\DQJ�WHUOHWDN�GL�WHQJDK�REMHN���

�

�����3HQJHQDODQ�3ROD�

6HFDUD� XPXP�� SHQJHQDODQ� SROD� �SDWWHUQUHFRJQLWLRQ�� DGDODK� VXDWX� LOPX� XQWXN�

PHQJNODVLILNDVLNDQ� DWDX� PHQJJDPEDUNDQ� VHVXDWX� EHUGDVDUNDQ� SHQJXNXUDQ� NXDQWLWDWLI� ILWXU�

�FLUL��DWDX�VLIDW�XWDPD�GDUL�VXDWX�REMHN��3ROD�VHQGLUL�DGDODK�VXDWX�HQWLWDV�\DQJ�WHUGHILQLVL�GDQ�

GDSDW�GLLGHQWLILNDVLNDQ� VHUWD�GLEHUL� QDPD��3ROD�ELVD�PHUXSDNDQ�NXPSXODQ�KDVLO� SHQJXNXUDQ�

DWDX�SHPDQWDXDQ�GDQ�ELVD�GLQ\DWDNDQ�GDODP�QRWDVL�YHNWRU�DWDX�PDWULNV�)LWXU��IHDWXUH��DGDODK�
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VHPXD� KDVLO� SHQJXNXUDQ� \DQJ� ELVD� GLSHUROHK� GDQ� PHUXSDNDQ� NDUDNWHULVWLN� SHPEHGD� GDUL�

REMHN�)LWXU� GDSDW� EHUXSD� VLPERO� VHSHUWL� ZDUQD�� QXPHULN� VHSHUWL� EHUDW�� DWDX� JDEXQJDQ�

NHGXDQ\D�9HNWRU� ILWXU� �IHDWXUHV�YHFWRU��DGDODK�JDEXQJDQ�DWDX�NRPELQDVL�GDUL�EHEHUDSD�ILWXU�

GDQ�GLQ\DWDNDQ�VHEDJDL�YHNWRU�NRORP�%DQ\DNQ\D�ILWXU�SHPEHQWXN�YHNWRU�ILWXU�GLVHEXW�GHQJDQ�

GLPHQVL�GDUL�YHNWRU�ILWXU�>�@��

�

�����$NVDUD�%DOL�
�

$NVDUD�%DOL�PHPLOLNL�EHQWXN�XPXP�$QDFDUDND�EHUMXPODK����EXDK�NRQVRQDQ��DNVDUD�

ZLDQMDQD���

�

*DPEDU���$NVDUD�%DOL��VXPEHU���6DZDEL��������

�

$NVDUD�%DOL�EHUEHGD�EHQWXN�VHVXDL�GHQJDQ�EXQ\LQ\D�GDQ�SRVLVLQ\D��$NVDUD�%DOL�\DQJ�

GLOHWDNNDQ�VHFDUD�QRUPDO��VHEDJDL�SHQJDZDN��DNDQ�EHUEHGD�MLND�GLOHWDNNDQ�GL�EDZDK��VHEDJDL�

JDQWXQJDQ���'L�VDPSLQJ�LWX�SHUEHGDD�PHQGDVDU�DQWDUD�DNVDUD�%DOL�GHQJDQ�DNVDUD�/DWLQ�DGDODK�

DNVDUD� /DWLQ�PHODPEDQJNDQ� VDWX� SKRQHP� VHGDQJNDQ� DNVDUD�%DOL�PHODPEDQJNDQ� VDWX� EXDK�

VXNX�NDWD�DWDX�GLNHQDO�VHEDJDL�KXUXI�V\ODELV��3DGD�SHQXOLVDQQ\D��VDWX�NDWD�DWDX�NDOLPDW�\DQJ�

PHQJJXQDNDQ�DNVDUD�EDOL�GDSDW�PHQHPSDWL�WLJD�EDULV��\DLWX�>��@��

�

%DULV�,� �� %LDVDQ\D� GLWHPSDWL� ROHK� SHQJDQJJH�VDQGDQJ� VDVWUD� \DLWX� SDNDLDQ� \DQJ�

GLNHQDNDQ�SDGD� VHEXDK� DNVDUD� \DQJ�PHQ\HEDENDQ�SHUXEDKDQ�EXQ\L� GDUL�

DNVDUD�\DQJ�PHPDNDL��8QWXN�VHODQMXWQ\D�EDULV�SHUWDPD�LQL�GLVHEXW�GHQJDQ�

EDULV�SRVLVL�VDQGDQJ�VDVWUD��

%DULV�,,� �� 0HUXSDNDQ� WHPSDW� PHQXOLVNDQ� SHQJDZDN� �EDGDQ�� GDUL� DNVDUD� WHUVHEXW���

\DQJ�GDODP�DEMDG�MDZD�GLNHQDO�VHEDJDL�DNVDUD�SRNRN��6HODQMXWQ\D�SRVLVL�

LQL�NLWD�VHEXW�VHEDJDL�SRVLVL�SHQJDZDN��

%DULV�,,,� �0HUXSDNDQ� WHPSDW� PHPDVDQJNDQ� JDQWXQJDQ�� \DLWX� DNVDUD� \DQJ�

GLJDQWXQJNDQ�SDGD�DNVDUD�SHQJDZDN� WDGL��*DQWXQJDQ� LQL� JXQDQ\D�XQWXN�

PHPEXDW� DNVDUD� \DQJ� GLJDQWXQJL�PDWL� �PHQMDGL� NRQVRQDQ��� 6HODQMXWQ\D�

SRVLVL� LQL� GLVHEXW� GHQJDQ� SRVLVL� JDQWXQJDQ�� 3RVLVL� JDQWXQJDQ� LQL� DGD�

NDODQ\D� GLEDJL� PHQMDGL� GXD� EDJLDQ� MLND� WHUSDNVD� KDUXV� PHQXOLVNDQ� WLJD�

EXDK� NRQVRQDQ� �DNVDUD� ZLDQMDQD�� VHFDUD� EHUMDMDU�EHUXUXWDQ�� %LDVDQ\D�

JDQWXQJDQ� \DQJ� SHUWDPD� GLEXDW� OHELK� EHVDU� GDQ� SRVLVLQ\D� DJDN� NH� DWDV�

VHGDQJNDQ�JDQWXQJDQ�NHGXD�GLEXDW�OHELK�NHFLO�GDQ�DJDN�NH�EDZDK��8QWXN�

PHPXGDKNDQ�SHPDQJJLODQ�PDND�JDQWXQJDQ�\DQJ�SHUWDPD�GLVHEXW�GHQJDQ�

LVWLODK� JDQWXQJDQ� WHJHK� \DQJ� DUWLQ\D� SRVLVLQ\D� DJDN� NH� DWDV� VHGDQJNDQ�

\DQJ�NHGXD�GLVHEXW�VHEDJDL�JDQWXQJDQ�HQGHS�\DQJ�DUWLQ\D�SRVLVLQ\D�DJDN�

NH� EDZDK�� GDQ� JDQWXQJDQ� \DQJ� PHQHPSDWL� SRVLVLQ\D� VHQGLULDQ� VDMD�

GLVHEXW�VHEDJDL�JDQWXQJDQ�VDMD��

�

�



-851$/�,1)250$7,.$�9RO�����1R�����-DQ������
 

 

����
 

���0(72'2/2*,�3(1(/,7,$1�

��

%DJDQ�XPXP�SHQHOLWLDQ�GDSDW�GLOLKDW�SDGD�*DPEDU����

�

mulai

Thresholding

Closing

Selesai

Grayscaling

Citra Dokumen 
aksara Bali

Filling

Thinning

Segmentasi

�

*DPEDU����%DJDQ�XPXP�SURVHV�

�

%HUGDVDUNDQ� *DPEDU� ��� SURVHV� GLDZDOL� GHQJDQ� LQSXW� FLWUD� GRNXPHQ� $NVDUD� %DOL�� &LWUD�

GRNXPHQ� $NVDUD� %DOL� GLSHUROHK� GDUL� SURVHV� SHPLQGDLDQ� �VFDQ�� GDUL� GRNXPHQ� DNVDUD� %DOL��

6HWHODK� GLODNXNDQ� SURVHV� LQSXW� FLWUD� NHPXGLDQ� GLODNXNDQ� SURVHV� JUD\VFDOLQJ�� WKUHVKROGLQJ�

PHQJJXQDNDQ� PHWRGH� 2WVX�� SURVHV� &ORVLQJ�� )LOOLQJ�� 7KLQQLQJ� NHPXGLDQ� GLODNXNDQ�

VHJPHQWDVL� PHQJJXQDNDQ� SUR\HNVL� YHUWLNDO� GDQ� SUR\HNVL� KRULVRQWDO�� +DVLO� GDUL� SURVHV�

VHJPHQWDVL�DGDODK�FLWUD�NDUDNWHU�SHQ\XVXQ�GDUL�GRNXPHQ�$NVDUD�%DOL��

3DGD� SURVHV� VHJPHQWDVL�� GLODNXNDQ� SURVHV� SUR\HNVL� VHFDUD� KRULVRQWDO� NHPXGLDQ� GLODQMXNDQ�

GHQJDQ�SURVHV�SUR\HNVL�VHFDUD�KRULVRQWDO��
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Proyeksi horizontal

Proyeksi Vertikal

Citra Aksara Bali 
Tersegmen

Menghasilkan batas baris

Menghasilkan batas 
karakater pada masing-
masing baris

�

*DPEDU����%DJDQ�3URVHV�6HJPHQWDVL�

�

3URVHV� VHJPHQWDVL� GLODNXNDQ�PHODOXL� �� WDKDS� \DLWX� SUR\HNVL� VHFDUD� KRULVRQWDO� GDQ� SUR\HNVL�

VHFDUD�YHUWLNDO��3UR\HNVL�VHFDUD�KRULVRQWDO�DNDQ�PHQJKDVLONDQ�EDWDV�EDULV�GDQ�SUR\HNVL�VHFDUD�

YHUWLNDO� DNDQ� PHQJKDVLONDQ� EDWDV� NDUDNWHU� SDGD� PDVLQJ�PDVLQJ� EDULV� GDUL� FLWUD� GRNXPHQ�

$NVDUD�%DOL�

�

���+$6,/�'$1�3(0%$+$6$1�

� 6HFDUD�XPXP��SURVHV�\DQJ�GLNHPEDQJNDQ�PHQHULPD�LQSXW�FLWUD�GRNXPHQ�$NVDUD�%DOL�

\DQJ� GLSHUROHK� PHODOXL� SURVHV� SHPLQGDLDQ� �VFDQ�� GRNXPHQ�� &LWUD� \DQJ� GLLQSXW� GLSURVHV�

GHQJDQ� SUHSURVHVVLQJ� JUD\VFDOLQJ�� WKUHVKROGLQJ�� FORVLQJ�� ILOOLQJ�� WKLQQLQJ�� &LWUD� LQSXW�

PHUXSDNDQ�PHUXSDNDQ�WXOLVDQ�WDQJDQ�$NVDUD�%DOL�\DQJ�WHUGLUL�GDUL�YDULDVL�JDEXQJDQ�NDUDNWHU�

�SHQJDQJJH�� SHQJDZDN�� JDQWXQJDQ��� +DVLO� GDUL� SURVHV� SUHSURVHVVLQJ� NHPXGLDQ� GLODNXNDQ�

VHJPHQWDVL�VHFDUD�KRULVRQWDO�GDQ�VHFDUD�YHULNDO��

+DVLO�HNVHNXVL�PRGXO�GLWXQMXNNDQ�VHEDJDL�EHULNXW��

3URVHV�,QSXW�&LWUD�

�
3URVHV�*UD\VFDOLQJ�

�
�
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�

3URVHV�7KUHVKROGLQJ�

�
3URVHV�&ORVLQJ�

�
3URVHV�7KLQQLQJ�

�
3URVHV�6HJPHQWDVL��

�
�

+DVLO�VHJPHQWDVL�XQWXN�PDVLQJ�PDVLQJ�NDUDNWHU�WHULQFL�VHEDJDL�EHULNXW��

�

,QIR�6(*0(17$6,�

MXPODK�EDULV� ���

MPO�NDUDNWHU�EDULV�NH��� ���

MPO�NDUDNWHU�EDULV�NH��� ���

MPO�NDUDNWHU�EDULV�NH��� ���

MPO�NDUDNWHU�EDULV�NH��� ���

MXPODK�WRWDO�NDUDNWHU� ����

�
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+DVLO�GDUL�SURVHV�VHJPHQWDVL�PHQJKDVLONDQ�FLWUD�WHUVHJPHQ�GDUL�FLWUD�GRNXPHQ�$NVDUD�

%DOL��%HULNXW�KDVLO�GDUL�FLWUD�WHUVHJPHQ�GDUL�FLWUD�LQSXW��

�

7DEHO���&LWUD�7HUVHJPHQ�

%DULV��

.RORP�

�� �� �� �� �� �� �� ��

��

� � � � � � � �
��

� � � � � � � �
��

� � � � � � � �
��

� � � � � � � �
�

�

���.(6,038/$1�

%HUGDVDUNDQ�KDVLO�GDQ�SHPEDKDVDQ��GDSDW�GLWDULN�NHVLPSXODQ�EDKZD���

�� 3URVHV�SUHSURVHVLQJ� WHUGLUL�GDUL�SURVHV�SURVHV�JUD\VFDOLQJ�� WKUHVKROGLQJ��FORVLQJ�� ILOOLQJ��
WKLQQLQJ�

�� 3URVHV� VHJPHQWDVL� WHODK� EHUKDVLO�PHODNXNDQ� VHJPHQWDVL� WHUKDGDS� FLWUD� GRNXPHQ� WXOLVDQ�
DNVDUD� %DOL�� +DVLO� EHUXSD� NDUDNWHU�NDUDNWHU� �FRPSRXQG� FKDUDFWHU�� SHQ\XVXQ� GRNXPHQ�

FLWUD�DNVDUD�%DOL��

�

3HQJHPEDQJDQ�VHODQMXW\D�GDSDW�GLODNXNDQ�SHUEDQGLQJDQ�EHEHUDSD�PHWRGH�VHJPHQWDVL�

NKXVXVQ\D� GDODP� VHJPHQWDVL� NDUDNWHU� �VFULSW��0HWRGH� SUR\HNVL� YHUWLNDO� GDQ� KRULVRQWDO�

PHPLOLNL�NHWHUEDWDVDQ�SDGD�SRVLVL�WXOLVDQ�UHODWLI�OXUXV��WLGDN�PLULQJ���

�

�

'$)7$5�3867$.$�

�

>�@�� :HQGUD�� ,�:��� ������ 6WUDWHJL�*XUX�'DODP� 3HPEHODMDUDQ�0HPEDFD� 7HNV�%DKDVD� %DOL�

%HUKXUXI�%DOL�'L�6HNRODK�'DVDU�/DERUDWRULXP�,NLS�1HJHUL�6LQJDUDMD��-XUQDO�3HQGLGLNDQ�

GDQ�3HQJDMDUDQ�81',.6+$��1R����7+��;;;;��2NWREHU�������,661������±������

>�@�� <D\DVDQ� %DOL� *DODQJ�� ������ 3HOHVWDULDQ� $NVDUD� %DOL�� KWWS���ZZZ�EDEDGEDOL�FRP��

DNVDUDEDOL�DNVDUDBEDOL�KWP��GLDNVHV�WDQJJDO���$SULO�������

>�@�� ,$11�� ������ 'LNQDV� *LDQ\DU� *HQFDUNDQ� /RPED� $NVDUD� %DOL��

KWWS���ZZZ�EDEDGEDOL�FRP�DNVDUDEDOL�DNVDUDBEDOL�KWP��GLDNVHV�WDQJJDO���$SULO�������

>�@�� :LGLDUWL�� $�5��� ������ 3HQJHQDODQ� &LWUD� 'RNXPHQ� 6DVWUD� -DZD� .RQVHS� GDQ�

,PSOHPHQWDVLQ\D��7HVLV��6��,OPX�.RPSXWHU��)DNXOWDV�0,3$��8QLYHUVLWDV�*DGMDK�0DGD��

<RJ\DNDUWD�

>�@�� 3XWUD�� '�,�.�*�� GDQ� 6XDUMDQD�� ,�*��� ������ 6HJPHQWDVL� &LWUD� 5HWLQD�'LJLWDO� 5HWLQRSDWL�

'LDEHWHV�8QWXN�0HPEDQWX�3HQGHWHNVLDQ�0LNURDQHXULVPD��7HNQRORJL�(OHNWUR�9RO�������

1R���-DQXDUL�±�-XQL�������

>�@�� 3HUDQWRQLV�� 6��� *DWRV�� %��� 1W]LRV�� .��� 3UDWLNDNLV�� /��9UHWWDURV�� /��� 'ULJDV�� $���

(PPDQRXLOLGLV�� &��� .HVLGLV�� $��� .DORPLUDNLV�� '��� WW�� 'LJLWLVDWLRQ� � 3URFHVVLQJ� $QG�

5HFRJQLWLRQ� 2I� 2OG� *UHHN�0DQXVFLSWV� �7KH� '�6FULEH� 3URMHFW��� ,QWHUQDWLRQDO� -RXUQDO�

�,QIRUPDWLRQ�7KHRULHV�	�$SSOLFDWLRQV��9RO�������������

�
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>�@�� :DUGR\R�� 6��� ������ ,GHQWLILNDVL� 7DQGDWDQJDQ� 0HQJJXQDNDQ� -DULQJDQ� 6\DUDI� 7LUXDQ��

7HVLV��3URJUDP�6WXGL�7HNQLN�(OHNWUR��8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD�� �

>�@�� 3XWUD��'���������3HQJRODKDQ�&LWUD�'LJLWDO��3HQHUELW�$QGL��<RJ\DNDUWD�

>�@�� 0XQLU�� 5LQDOGL��� ������3HQJRODKDQ� &LWUD� 'LJLWDO� GHQJDQ� 3HQGHNDWDQ� $OJRULWPLN��

,QIRUPDWLND��%DQGXQJ��

>��@��5RGULJXHV��5���7KRPH��*���&DUORV��$��������&XUVLYH�FKDUDFWHU�UHFRFQLWLRQ�±�D�FKDUDFWHU�

VHJPHQWDWLRQ�PHWKRG�XVLQJ�SURMHFWLRQ�SURILOH�EDVHG�WHFKQLTXH��%UDVLO�

>��@��6DZDEL�� ,*1�� ������ 3HQJHPEDQJDQ� $NVDUD� %DOL� .HEXWXKDQ� 0HQGHVDN��

KWWS���HGXNDVL�NRPSDV�FRP�UHDG���������������������3HQJHPEDQJDQ�$NVDUD�%DOL�.HE

XWXKDQ�0HQGHVDN��GLDNVHV�WDQJJDO����-XQL������

>��@��:LGLDUWKD�,�%�.��� ������ 3HPEXDWDQ� 3HUDQJNDW� /XQDN� 7UDQVOLWHUDWRU� $NVDUD� /DWLQ� .H�
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