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3UR\HN� DNKLU� LQL� EHUWXMXDQ� XQWXN� PHUDQFDQJ� GDQ� PHQ\XVXQ� VXDWX� VLVWHP� DODW�
SHQJKLWXQJ� PDKDVLVZD� \DQJ� DGD� GL GDODP� UXDQJDQ�� $ODW� LQL� EHUEDVLV� PLNURNRQWUROHU�
$UGXLQR�8QR�5��GHQJDQ�PHQJJXQDNDQ�VHQVRU�,5�VHEDJDL�SHQGHWHNVL�REMHNQ\D��6LVWHP�
GLKDUDSNDQ� PDPSX� PHPSHUPXGDK� NHUMD� WHQDJD� SHQJDMDU� GDODP� PHODNXNDQ� NHJLDWDQ�
SUHVHQVL�GL�GDODP�NHODV�\DQJ�WLGDN�DNDQ�PHPRWRQJ�ZDNWX�EHODMDU�PHQJDMDU� 7XMXDQ�XWDPD�
GDUL�DODW�LQL�LDODK�PHPEDQWX�SHQJKLWXQJDQ�PDKDVLVZD�GL GDODP�UXDQJDQ�VHFDUD�RWRPDWLV�

6LVWHP DODW�SHQJKLWXQJ�PDKDVLVZD�RWRPDWLV�\DQJ�PHQJJXQDNDQ�PLNURNRQWUROHU�
GDQ�VHQVRU�,5�GLUDQFDQJ�GDQ�GLEDQJXQ�PHODOXL�EHEHUDSD�WDKDSDQ��\DLWX������DQDOLVLV GDQ�
LGHQWLILNDVL� NHEXWXKDQ� DODW� GDQ� NRPSRQHQ� VHUWD� DODW� EDQWX� ODLQ� \DQJ� PHQXQMDQJ�
NHEHUKDVLODQ� SHUDNLWDQ� VLVWHP�� ���� SHUDQFDQJDQ� NRPSRQHQ� GDQ� SHUDQFDQJDQ� PHNDQLN�
VHEDJDL�ZDGDK�DODW�GDQ�SHQ\DQJJDQ\D������LPSOHPHQWDVL�VLVWHP������SHQJXMLDQ�VLVWHP�GDQ�
HYDOXDVL�NHVHOXUXKDQ�DODW�

3HQJXMLDQ�VLVWHP DODW�SHQJKLWXQJ�PDKDVLVZD�RWRPDWLV�LQL�PHPSHUOLKDWNDQ�KDVLO�
EHUXSD�WDEHO�\DQJ�GL�GDODP�WDEHO�WHUGDSDW�QRPRU�SHUFREDDQ��MDUDN�GHWHNVL�VHQVRU�,5��GDQ�
NHDGDDQ� ODPSX� GDQ� NHDGDDQ� OLQJNXQJDQ� WHUKDGDS� LQWHQVLWDV� FDKD\D�� 6HQVRU� PDPSX�
PHQGHWHNVL�MDUDN�KLQJJD�� FP�DSDELOD�SDGD�NRQGLVL�LQWHQVLWDV�FDKD\D�\DQJ�EDLN��1DPXQ�
SDGD�NRQGLVL�LQWHVLWDV�FDKD\D NXUDQJ�EDLN�VHQVRU�KDQ\D�PDPSX�PHQGHWHNVL�KLQJJD�� FP��
$ODW� LQL� EHOXP� GLOHQJNDSL� GHQJDQ� ,R7� VHKLQJJD� EHOXP� ELVD� GLDNVHV�PHODOXL�ZHE� DWDX�
LQWHUQHW�VHKLQJJD�NHGHSDQQ\D�OHELK�EDLN�ODJL�GLOHQJNDSL�GHQJDQ�VLVWHP�,R7��$ODW�LQL�MXJD�
EHOXP� PHQJJXQDNDQ� VHQVRU� \DQJ� VDQJDW� VHQVLWLI� VHKLQJJD� NH GHSDQQ\D� VHQVRU� SHUOX�
GLJDQWL�PHQJJXQDNDQ�VHQVRU�\DQJ�OHERK�VHQVLWLI�GHQJDQ�MDUDN�GHWHNVL�KLQJJD��P��

.DWD�.XQFL���$UGXLQR�8QR��6HQVRU�,5��3UHVHQVL
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7KLV�ILQDO�SURMHFW�LV�WLWOHG�� $WWHQGDQFH &RXUVH�6\VWHP�8VLQJ�,QIUDUHG�6HQVRUV��
7KLV� WRRO� LV� EDVHG� RQ� WKH� $UGXLQR� 8QR� 5�� PLFURFRQWUROOHU� XVLQJ� DQ� ,5� VHQVRU� DV� D�
GHWHFWLRQ�REMHFW��7KLV�V\VWHP�LV�H[SHFWHG�WR�IDFLOLWDWH�WKH�ZRUN�RI�WHDFKHUV�LQ�FRQGXFWLQJ�
DWWHQGDQFH�DFWLYLWLHV�LQ�WKH�FODVVURRP�WKDW�ZLOO�QRW�UHGXFH�WHDFKLQJ�DQG�OHDUQLQJ�WLPH��
7KH�PDLQ�SXUSRVH�RI�WKLV�WRRO�LV�WR�KHOS�FRXQWLQJ�VWXGHQWV�LQ�WKH�URRP�DXWRPDWLFDOO\�

7KH�DXWRPDWHG�VWXGHQW�FRXQWLQJ�V\VWHP�WKDW�XVHV�D�PLFURFRQWUROOHU�DQG�,5�VHQVRU�
LV�GHVLJQHG�DQG�EXLOW�WKURXJK�VHYHUDO�VWDJHV��QDPHO\������DQDO\VLV�DQG�LGHQWLILFDWLRQ�RI�
WKH�QHHGV�RI� WRROV�DQG�FRPSRQHQWV�DQG�RWKHU� WRROV� WKDW� VXSSRUW� WKH�VXFFHVV�RI� V\VWHP�
DVVHPEO\�� ���� GHVLJQLQJ� FRPSRQHQWV� DQG� PHFKDQLFDO� GHVLJQ� DV� WRRO� FRQWDLQHUV� DQG�
VXSSRUWV������V\VWHP�LPSOHPHQWDWLRQ������V\VWHP�WHVWLQJ�DQG�HYDOXDWLRQ�RI�WKH�HQWLUH�WRRO�

7HVWLQJ�WKH�V\VWHP�RI�DXWRPDWLF�VWXGHQW�FDOFXODWRUV�VKRZV�WKH�UHVXOWV�LQ�WKH�IRUP�
RI�WDEOHV�LQ�WKH�WDEOH�WKHUH�DUH�H[SHULPHQWDO�QXPEHUV��,5�VHQVRU�GHWHFWLRQ�GLVWDQFH��DQG�
WKH�VWDWH�RI�WKH�OLJKWV�DQG HQYLURQPHQWDO�FRQGLWLRQV�RI�WKH�OLJKW�LQWHQVLW\��7KH�VHQVRU�LV�
DEOH�WR�GHWHFW�GLVWDQFHV�RI�XS�WR�� FP�LI�LQ�JRRG�OLJKW�LQWHQVLW\�FRQGLWLRQV��%XW�LQ�FRQGLWLRQV�
RI�ORZ�OLJKW�LQWHQVLW\�WKH�VHQVRU�FDQ�RQO\�GHWHFW�XS�WR���FP��7KLV�WRRO�LV�QRW�HTXLSSHG�ZLWK�
,R7 VR�LW�FDQQRW�EH�DFFHVVHG�YLD�WKH�ZHE�RU�WKH�LQWHUQHW�VR�WKDW�LQ�WKH�IXWXUH�LW�LV�EHWWHU�
HTXLSSHG�ZLWK�DQ�,R7�V\VWHP��7KLV�WRRO�DOVR�GRHV�QRW�XVH�D�KLJKO\�VHQVLWLYH�VHQVRU�VR�WKDW�
LQ�WKH�IXWXUH�WKH�VHQVRU�QHHGV�WR�EH�UHSODFHG�XVLQJ�D�PRUH�VHQVLWLYH�VHQVRU�ZLWK�D�GHWHFWLRQ�
GLVWDQFH�RI�XS�WR��P��

.H\ZRUGV��$UGXLQR�8QR��,5�6HQVRU��3UHVHQFH
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'HQJDQ�SHQXK�UDVD�V\XNXU�NHSDGD�7XKDQ�<DQJ�0DKD�(VD��/DSRUDQ�3UR\HN�$NKLU�LQL�

SHQXOLV�SHUVHPEDKNDQ�NHSDGD�

�� %DSDN�NDQGXQJ� VD\D� EDSDN�$JXV�3UDZRWR� \DQJ� VDQJDW� VD\D� EDQJJDNDQ� GDQ� VD\D�

VD\DQJL��\DQJ�WHODK�EHUMXDQJ�GDQ�EHNHUMD�NHUDV�XQWXN�PHQDINDKL�NHOXDUJD�GDQ EDQ\DN�

PHUQJDMDUNDQ�VD\D�LOPX�NHKLGXSDQ�GDQ�SHUMXDQJDQ�

�� ,EX�NDQGXQJ�VD\D�LEX�8OYD�1XU�$]L]DK�\DQJ�MXJD�VDQJDW�VD\D�FLQWDL�GDQ�VD\D�VD\DQJL��

\DQJ�WHODK�PHPEHUL�VHPDQJDW�VHSHQXK�KDWL�NHSDGD VD\D�GDODP�PHQJHUMDNDQ�SUR\HN�

DNKLU�LQL�

�� .HOXDUJD�EHVDU�VD\D�NHOXDUJD�:DUGDQL�\DQJ�VDQJDW�VD\D�EDQJJDNDQ�GDQ�VD\D�VD\DQJL��

\DQJ�WHODK�PHPEHULNDQ�VHPDQJDW�GDQ�PRWLYDVL�NHSDGD�VD\D�GDODP�SURVHV�SHQJHUMDDQ�

SUR\HN�DNKLU�LQL�
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'HQJDQ�PHQJXFDS�SXML�V\XNXU�DWDV�QLNPDW�GDQ�NDUXQLD�7XKDQ�<DQJ�0DKD�(VD�

\DQJ�WHODK�PHOLPSDKNDQ�NDVLK�GDQ�UDKPDW�Q\D�VHKLQJJD�ODSRUDQ LQL�GDSDW�WHUVHOHVDLNDQ�

ZDODXSXQ�PDVLK�MDXK�GDUL�NDWD�VHPSXUQD��1DPXQ�GHPLNLDQ�SHQXOLV�VXGDK�EHUXVDKD�XQWXN�

PHQXOLV�VHPXD�\DQJ�WHODK�GLUHQFDQDNDQ�VHVXDL�GHQJDQ�DODW�\DQJ�WHODK�GLEXDW�

%HUNDW�EDQWXDQ�GDQ�SHUWRORQJDQ�$OODK�VXEKDQDKX�ZD�WD¶DOD��\DQJ�WHODK�PHPEHUL�

NHODQFDUDQ�GDQ�NHVXNVHVDQ�VHODPD�LQL��DOKDPGXOLOODK�SHQXOLV�WHODK�PHQ\HOHVDLNDQ�SUR\HN�

DNKLU�GHQJDQ�MXGXO�³6LVWHP�SUHVHQVL�NXOLDK�PHQJJXQDNDQ�VHQVRU�LQIUDUHG´�GHQJDQ�EDLN��

/DSRUDQ� GDSDW� WHUVHOHVDLNDQ� DWDV� GXNXQJDQ� GDUL� EDQ\DN� SLKDN�� 2OHK� NDUHQD� LWX� SDGD�

NHVHPSDWDQ�NDOL�LQL�SHQXOLV�DNDQ�PHQJXFDSNDQ�WHULPDNDVLK�NHSDGD�

�� %DSDN� 'U�� :LGDUWR�� 0�3G� VHODNX� 'HNDQ� )DNXOWDV� 7HNQLN� 8QLYHUVLWDV� 1HJHUL�

<RJ\DNDUWD��

�� %DSDN�7RWRN�+HUX�7UL�0DU\DGL��0�3G�VHODNX�.HWXD�-XUXVDQ�3HQGLGLNDQ�7HNQLN�

(OHNWUR�)DNXOWDV�7HNQLN�8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD�

�� %DSDN�7RWR�6XNLVQR��0�3G�VHODNX�GRVHQ�3HQDVHKDW�$NDGHPLN��.HSDOD�3URJUDP�

6WXGL� 7HNQLN� (OHNWUR� '�� \DQJ� VHODOX� PHPEHULNDQ� DUDKDQ�� QDVHKDW�� GDQ�

ELPELQJDQQ\D

�� ,EX� 0XKIL]DKWXUUDKPDK�� 67��� 0�(QJ�� VHODNX� 3HQDVHKDW� $NDGHPLN� 3URGL� '��

7HNQLN�(OHNWUR�NHODV�%�������)DNXOWDV�7HNQLN�8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD�

�� %DSDN� ,U�� 0RK�� .KDLUXGLQ�� 0�7��3K�' VHODNX� 'RVHQ� 3HPELPELQJ� GDODP�

SHPEXDWDQ�3UR\HN�$NKLU�

�� %DSDN�,EX�'RVHQ��7HNQLVL��GDQ�6WDI�-XUXVDQ�3HQGLGLNDQ�7HNQLN�(OHNWUR�\DQJ�WHODK�

EDQ\DN�PHPEHULNDQ�LOPX�SHQJHWDKXDQ�GDQ�IDVLOLWDV�

�� .HGXD�2UDQJWXD��WHULPDNDVLK�DWDV�GXNXQJDQ��PRWLYDVL��GDQ�GRDQ\D

�� 3DUWQHU� � SUR\HN� DNKLU� VD\D�� 'KL\\D� <XPQD� 6\DULI� \DQJ� MXJD� PHPEHULNDQ�

VHPDQJDW�GDODP�PHQJHUMDNDQ�SUR\HN�DNKLU�LQL�

�� 7HPDQ�WHPDQ� VHSHUMXDQJDQ� VD\D� 7UL� *XVWLDQ�� 3XSXQJ� 3DPXML�� 0RNKDPDG�

=DKURQL�� GDQ� )DMDU� 6XZDUGL� $QJJRUR� \DQJ� VXGDK� PHPEDQWX� EDQ\DN� GDODP�

SHQJHUMDDQ�SUR\HN�DNKLU�VD\D�

��� 7HPDQ�WHPDQ�VHDQJNDWDQ�GDQ�VHSHUMXDQJDQ��WHULPDNDVLK�DWDV EDQWXDQ��PDVXNDQ�

NHUMDVDPD�GDQ�GXNXQJDQQ\D GDODP�SHQJHUMDDQ�SUR\HN DNKLU�
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