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6HQ\DZD�IHQRO�GLNHQDO�VHEDJDL�VHQ\DZD�NLPLD�\DQJ�EDQ\DN�GLSDNDL�GDODP�
SURVHV� LQGXVWUL� GDQ� PHQLPEXONDQ� HIHN� \DQJ� EXUXN� GDODP� NRQVHQWUDVL�
WHUWHQWX�� 'DODP�PHQJDWDVL� OLPEDK� IHQRO� LQL� GLJXQDNDQ�PHWRGH� IRWROLVLV�
PHQJJXQDNDQ�ODPSX�89�GDQ�ODPSX�VLQDU�WDPSDN�GHQJDQ�SHQDPEDKDQ�
NDWDOLV� 7L2��&�� )HQRO� GLGHJUDGDVL� PHQJJXQDNDQ� PHWRGH� IRWROLVLV�
PHQJJXQDNDQ� VLQDU� ODPSX�89����ZDWW� �Ȝ ����� QP��� GDQ� VLQDU� WDPSDN�
�ODPSX�SKLOLSV�/('����ZDWW������OX[��Ȝ ���������QP���WDQSD�GDQ�GHQJDQ�
SHQDPEDKDQ� NDWDOLV� 7L2��&�� +DVLO� SHQHOLWLDQ� LQL� GLXNXU� GHQJDQ�
6SHNWURIRWRPHWHU� 89�9LV� SDGD Ȝ �������� QP�� /DUXWDQ� IHQRO� GHQJDQ
NRQVHQWUDVL� �� PJ�/� WDQSD� SHQDPEDKDQ� NDWDOLV� PHPLOLNL� SHUVHQWDVH�
GHJUDGDVL�VHEHVDU� �������GHQJDQ�VLQDU�89�GDQ��������GHQJDQ�VLQDU�
WDPSDN� VHWHODK� SHQ\LQDUQ� �� MDP�� 3HUVHQWDVH� GHJUDGDVL� IHQRO� �� PJ�/�
VHFDUD� IRWRNDWDOLVLV�PHQJJXQDNDQ�VLQDU�89�GHQJDQ�SHQDPEDKDQ���PJ�
NDWDOLV�7L2��& VHEHVDU���������GDQ�PHQJJXQDNDQ�VLQDU�WDPSDN�VHEHVDU�
�������� VHWHODK� SHQ\LQDUDQ� �� MDP� .DWDOLV� 7L2��&�PHQLQJNDWNDQ� NHUMD�
GHJUDGDVL�VHEHVDU����[�NHUMD�GDUL�NDWDOLV�7L2���+DVLO�NDUDNWHULVDVL�NDWDOLV�
PHQJJXQDNDQ� ;5'� PHQXQMXNNDQ� NDWDOLV� 7L2��& PHPLOLNL� IDVD� NULVWDO�
DQDWDVH GDQ�NDUDNWHULVDVL�'56�89�9LV�GLSHUROHK�EDKZD�NDWDOLV�GDSDW�DNWLI�
PHQ\HUDS�SDGD�GDHUDK�VLQDU�WDPSDN��

.DWD�NXQFL � 7L2��&��GHJUDGDVL��IHQRO��IRWROLVLV
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3KHQRO� DUH�NQRZQ�DV�FKHPLFDO�FRPSRXQGV� WKDW�ZLGHO\� XVHG� LQ� LQGXVWULDO�
SURFHVVHV� DQG� LW� FDXVH� DGYHUVH� HIIHFWV� LQ� FHUWDLQ� FRQFHQWUDWLRQV�� 7R�
RYHUFRPH SKHQRO�ZDVWH��LW LV�XVHG�SKRWRO\VLV�PHWKRG�XVLQJ�89�ODPS�DQG�
YLVLEOH� OLJKW� DGGLWLRQ� E\ 7L2��& FDWDO\VW�� 3KHQROV� ZHUH� GHJUDGHG� XVLQJ�
SKRWRO\VLV�PHWKRG�ZLWK ���ZDWW�89�OLJKW ODPS �Ȝ� �����QP���DQG�YLVLEOH�OLJKW�
ODPS��SKLOLSV�/('�OLJKW����ZDWW������OX[��Ȝ ���������QP���ZLWKRXW�DQG�ZLWK�
WKH�DGGLWLRQ�RI�7L2��&�FDWDO\VW��7KH�UHVXOWV�RI�WKLV�VWXG\�ZHUH�PHDVXUHG�E\�
89�9LV�6SHFWURSKRWRPHWHU�DW�Ȝ� ��������QP��$�VROXWLRQ�RI�SKHQRO�ZLWK�D�
FRQFHQWUDWLRQ�RI� ��PJ� �� /�ZLWKRXW� DGGLWLRQ�RI� FDWDO\VW� KDV�D�GHJUDGDWLRQ�
SHUFHQWDJH�RI��������DQG��������E\ 89�OLJKW DQG YLVLEOH�OLJKW��UHVSHFWLYHO\�
DIWHU���KRXU�LUUDGLDWLRQ��7KH�SHUFHQWDJH�RI�SKHQRO�GHJUDGDWLRQ�RI���PJ���/�
ZDV� SKRWRFDWDO\]HG� XVLQJ� 89� OLJKW� ZLWK� WKH� DGGLWLRQ� RI� �� PJ� RI� 7L2��&�
FDWDO\VW�LV��������DQG XVLQJ�YLVLEOH�OLJKW�LV �������DIWHU ��KRXUV�LUUDGLDWLRQ��
&DWDO\VW�7L2��&�LQFUHDVH�WKH�ZRUN�RI�GHJUDGDWLRQ�DV�PXFK�DV����[�RI�7L2�

ZRUNV�� 7KH FKDUDFWHUL]DWLRQ� UHVXOWV� RI� FDWDO\VW� XVLQJ� ;5'� VKRZHG� WKDW�
7L2��&� FDWDO\VW� KDV� DQDWDVH� FU\VWDOOLQH� SKDVH� DQG� '56� 89�9LV�
FKDUDFWHUL]DWLRQ�REWDLQHG�WKDW�FDWDO\VW DFWLYHO\�DEVRUE�LQ�YLVLEOH�OLJKW�UHJLRQ�

.H\ZRUGV��7L2��&��GHJUDGDWLRQ��SKHQRO��SKRWRO\VLV


