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(YDOXDWLRQ�RI�WKH�DQWLYLUDO�DFWLYLW\�RI�D�3&2��3KRWRFDWDO\WLF�2[LGDWLRQ��ILOWHU��
�
�

$LP�RI�WKH�VWXG\�
�

7KH�SXUSRVH�RI� WKH�VWXG\� LV� WR�GHWHUPLQH� WKH�DQWLYLUDO�DFWLYLW\�RI�D�SKRWRFDWDO\WLF� �3&2�� ILOWHU�
SURYLGHG�E\�WKH�&XVWRPHU��7KH�SURYLGHG�3&2�ILOWHU�LV�D�FHUDPLF�IRDP��RSHQ�IRDP��FRDWHG�ZLWK�D�
QDQRVWUXFWXUHG�DQG�SKRWRFDWDO\WLF�FRDWLQJ�EDVHG�RQ�WXQJVWHQ�WULR[LGH��:2����
7KH�V\VWHP�XQGHU�DQDO\VLV�FRQVLVWV�RI�WKH�SKRWRFDWDO\WLF�ILOWHU�DQG�YLVLEOH�OLJKW�/('V�SODFHG�DW�D�
GLVWDQFH�IURP�WKH�ILOWHU�VXFK�DV�WR�SURYLGH�DQ�LOOXPLQDQFH�RI�DW�OHDVW�����OX[�RQ�LW��
7KH�YLUXV�LV�SODFHG�RQ�WKH�VDPSOH�ILOWHUV�DQG�LUUDGLDWHG�ZLWK�DW�OHDVW�����OX[�RI�YLVLEOH�OLJKW�IURP�
WKH�/('V�SODFHG�DW�WKH�SURSHU�GLVWDQFH��GXULQJ�DOO�WKH�FRQWDFW�WLPH��

�
0HWKRG��
�
��ǋ/� RI� YLUDO� VXVSHQVLRQ� DUH� LQRFXODWHG� RQ� WKH� VDPSOHV� �LQ� WULSOLFDWH�� DQG� WKH� VDPSOHV� DUH�
SRVLWLRQHG�XQGHU�WKH�YLVLEOH�OLJKW�/('V��DW�WKH�SURSHU�GLVWDQFH����
$IWHU� WKH� LQGLFDWHG� FRQWDFW� WLPHV� RI� ��� PLQXWHV�� �� KRXU� DQG� �� KRXUV�� WKH� VXVSHQVLRQV� DUH�
UHFRYHUHG�DQG�WKH� UHVLGXDO�DFWLYLW\�RI� WKH�YLUXV� LV�GHWHFWHG��VHH�7&,'���PHWKRG�UHIHUUHG�WR� LQ�
VWDQGDUG� ,62� �������� 7KH� DFWLYLW\� RI� WKH� YLUXV� LV� GHWHFWHG� RQ� DSSURSULDWH� W\SH� RI� FHOOV��
H[SUHVVLQJ�LW�LQ�WHUPV�RI�7&,'����UHIHUHQFH�YDOXH�IRU�WKH�GHILQLWLRQ�RI�YLUDO�FRQFHQWUDWLRQV���
�

�
�

6\VWHP�LGHQWLILFDWLRQ� 3KRWRFDWDO\WLF��3&2��:2��ILOWHUV�VXEMHFWHG�WR�DW�
OHDVW�����OX[�WKURXJK�YLVLEOH�OLJKW�/('V�

,GHQWLILFDWLRQ�RI�WKH�YLUDO�VWUDLQ�� 6$56�&R9��B&29�����,7$/<�,10,��
7HVW�WHPSHUDWXUH�� ���&�����&�

&RQWDFW�WLPHV��
���PLQXWHV� ��UHSHWLWLRQV��
��KRXU� ��UHSHWLWLRQV��
��KRXUV� ��UHSHWLWLRQV��

,QFXEDWLRQ�WHPSHUDWXUH� ���&�����&�
3HUPLVVLYH�KRVW�FHOO�OLQH� 9(52�(��&������$7&&�&5/���������

�
�
�
�



� �

�������� �
�

�
�
�
�
�
�

�

�

���������������������������������������������������������������������������������������������������������������������������������������������������������3DJH���RI���
�

�

5HVXOWV��
�

�

�
&RQWURO�WHVW�

&\WRWR[LFLW\�RQ�SHUPLVVLYH�KRVW�FHOO�OLQH� 1R�F\WRWR[LFLW\�GHWHFWHG��
�
�
,QRFXODWHG�YLUDO�VXVSHQVLRQ���������7&,'���P/��
�
,QRFXODWHG�YLUDO�VXVSHQVLRQ�H[SUHVVHG�LQ�/RJ�7&,'���P/�������
�
9DOXH�RI�/RJ�7&',���P/�LQGLFDWLQJ�WKH�WRWDO�LQDFWLYDWLRQ�RI�WKH�YLUXV��������
�
�

�
�
�
�

� &RQWDFW�WLPH� $YHUDJH�/RJ�7&',���P/�������������
���UHSHWLWLRQV�SHU�FRQWDFW�WLPH��

��UHGXFWLRQ�YV�7��

7(67�RQ�
V\VWHP�XQGHU�

DQDO\VLV�

���PLQXWHV� ����� �������
��KRXU� ����� �������
��KRXUV� ����� �������
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�

�

3HUFHQWDJH�UHGXFWLRQ�RI�YLUDO�ORDG�ZLWK�
UHVSHFW�WR�LQLWLDO�GHWHFWLRQ��7���
�
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� &RQWDFW�WLPH� $YHUDJH�/RJ�7&',���P/������������������������������
���UHSHWLWLRQV�SHU�FRQWDFW�WLPH��

�
�

7(67�RQ�FRQWURO�
VDPSOH��QR�

FRDWLQJ�DQG�/('V��

�

7���GHWHFWLRQ�LPPHGLDWHO\�DIWHU�LQLWLDO�LQRFXODWLRQ�

�

�����
�

���PLQXWHV� �����
��KRXU� �����
��KRXUV� �����
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&RQFOXVLRQV�
�

�
7KH�DLP�RI� WKH�VWXG\�ZDV� WR�GHWHUPLQH� WKH�DQWLYLUDO�HIILFDF\��DJDLQVW�6$56�&R9��B&29�����
,7$/<�,10,���RI� WKH� V\VWHP�SURYLGHG�E\� WKH�&XVWRPHU�� FRQVLVWLQJ�RI�D�SKRWRFDWDO\WLF� �3&2��
ILOWHU�ZLWK�QDQRVWUXFWXUHG�FRDWLQJ�EDVHG�RQ�WXQJVWHQ� WULR[LGH��:2���� LUUDGLDWHG�E\�YLVLEOH� OLJKW�
/('V�SODFHG�DW�D�GLVWDQFH�IURP�WKH�ILOWHU�VXFK�DV�WR�SURYLGH�DQ�LOOXPLQDQFH�RI�DW�OHDVW�����OX[�RQ�
LW��DW� URRP� WHPSHUDWXUH�� DQG� DIWHU� ���PLQXWHV�� �� KRXU� DQG� �� KRXUV� RI� FRQWDFW�ZLWK� WKH� YLUDO�
VXVSHQVLRQ�LQRFXODWHG�RQ�WKH�ILOWHU�LWVHOI��
�
7KH�YLUDO�WLWHU�RI�WKH�VXVSHQVLRQ�UHFRYHUHG�DW�WLPH�7���LPPHGLDWHO\�DIWHU�WKH�ILUVW�LQRFXODWLRQ�RQ�
WKH� FRQWURO� VDPSOH�� UHSUHVHQWV� WKH� LQLWLDO� WHUP� RI� FRPSDULVRQ�� DQG� FRUUHVSRQGV� WR� ����� /RJ�
7&',���P/��
�
7KH�V\VWHP�XQGHU�DQDO\VLV�GHPRQVWUDWHG��
�� DQ�DYHUDJH�UHGXFWLRQ�RI������/RJ�RI�WKH�YLUDO�WLWHU������������DIWHU�DQ�H[SRVXUH�RI����PLQXWHV��
�� DQ�DYHUDJH�UHGXFWLRQ�RI������/RJ�RI�WKH�YLUDO�WLWHU������������DIWHU�DQ�H[SRVXUH�RI���KRXU��
�� DQ�DYHUDJH�UHGXFWLRQ�RI������/RJ�RI�WKH�YLUDO�WLWHU������������DIWHU�DQ�H[SRVXUH�RI���KRXUV��
�
1R�WR[LF�VXEVWDQFHV�IRU�WKH�FHOOV�XVHG�ZHUH�GHWHFWHG��
�

�
�
�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
7KLV�7HVW�5HSRUW�UHIHUV�RQO\�WR�WKH�VDPSOH�WHVWHG��WKH�QDPH�DQG�GHVFULSWLRQ�RI�WKH�VDPSOH�DUH�GHFODUHG�E\�WKH�&XVWRPHU���
7KLV�WHVW�UHSRUW�PD\�RQO\�EH�UHSURGXFHG�LQ�IXOO��SDUWLDO�UHSURGXFWLRQ�PXVW�EH�DXWKRUL]HG�ZLWK�ZULWWHQ�DSSURYDO�E\�WKH�/DERUDWRU\��
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