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� ORRVHO\�EDVHG�RQ�D�GHVLJQ�E\�+HUPDQ� �������� FRQVLVWHG�RI�D�
GHHS�F\FOH�EDWWHU\��HOHFWULFDO� LQYHUWHU�� WZR�GLJLWDO�PXOWL�PHWHUV�
�'00��� FRSSHU� JURXQGLQJ� URGV�� DQG� D� VLPSOH� FRQWURO� ER[�
�)LJXUH�����
�
7KH�EDVLF�SULQFLSOH�RI�RSHUDWLRQ�LV�WR�SODFH�D�FXUUHQW�DFURVV�WZR�
HOHFWURGHV�DQG�PHDVXUH�WKH�SRWHQWLDO�GLIIHUHQFH�DFURVV�WKH�SDLU�
RI�HOHFWURGHV��:KLOH�WKH�JHRPHWU\�RI�WKH�HOHFWURGH�VSDFLQJ�FDQ�
YDU\�� WKH� JHQHUDO� LGHD� LV� WKDW� LQFUHDVLQJ� HOHFWURGH� VSDFLQJ�
V\VWHPDWLFDOO\� REWDLQV� D� YHUWLFDO� VRXQGLQJ� RI� DSSDUHQW� HDUWK�
UHVLVWLYLW\���&RPPHUFLDO�XQLWV�XVH�ODUJH�DUUD\V�RI�HOHFWURGHV�DQG�
FRPSXWHUL]HG� VZLWFKLQJ� WR� FROOHFW� D� JUHDWHU� QXPEHU� RI� GDWD�
SRLQWV� ZLWK� JUHDW� VSHHG�� EXW� WKLV� PHWKRG� ZDV� PXFK� PRUH�
KDQGV�RQ��
�
6WXGHQWV�VHW�XS� WKH�HOHFWURGHV�DQG� WKHQ� WRRN�UHDGLQJV�RI�FXU�
UHQW� DQG� YROWDJH� LQ� YDULRXV� DUUD\� FRQILJXUDWLRQV� E\� PDQXDOO\�
SOXJJLQJ�HOHFWURGHV�LQWR�GLIIHUHQW�PHWHULQJ�SRUWV�RQ�WKH�FRQWURO�
ER[�� � 7KHQ� WKH� SRZHU� ZDV� WXUQHG� RII�� WKH� HOHFWURGHV� ZHUH�
PRYHG�� DQG� WKH�SURFHVV� UHSHDWHG�� � 7KLV�ZDV�GRQH� LQ� WKH� WZR�
DUHDV� OLNHO\� WR� FRQWDLQ� WKH� JUDYH�� � ,Q� RQH� RI� WKH� DUHDV�� WZR�
GLIIHU�
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GLIIHUHQW� HOHFWURGH� FRQILJXUDWLRQV� ZHUH� WULHG�� LQFOXGLQJ� D�
VTXDUH�� ZKLFK� DOORZV� WKH� HOHFWULFDO� DQLVRWURS\� RI� WKH� PDWHULDO�
EHORZ�WR�EH�H[DPLQHG����
�
�
�
�
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�
�
�

7LWOH� 3KRWR�� 6WXGHQWV� FROOHFW� GDWD� DW� WKH� ,22)� FHPHWHU\� ORFDWHG� RII� 5RFN�
&UHHN� 5RDG� LQ� 1RUPDQ� �OHIW� WR� ULJKW�� $KPHG� $ZDPL�� %ULWWDQ\� 3ULWFKHWW�� -RKQ�
/HHPDQ��DQG�%UDQGRQ�*XWWHU\���3KRWR��-��&KDQJ��
�

7KH�ZRUVW� ILUH� LQ�1RUPDQ�KLVWRU\�RFFXUUHG�RQ�$SULO������������
,W� LV� EHOLHYHG� DQ� HOHFWULFDO� IDXOW� VWDUWHG� D� ILUH� LQ� WKH� HDUO\�
PRUQLQJ� KRXUV� DW� WKH� 2NODKRPD� 6WDWH� +RVSLWDO� IRU� PHQWDO�
SDWLHQWV�� $V� SDWLHQWV� ZHUH� HYDFXDWHG� WKH� ILUHILJKWHUV� UXVKHG�
LQWR� WKH� VWUXFWXUH� WR� DWWHPSW� PRUH� UHVFXHV�� 7ZR� EXLOGLQJV�
ZHUH� GHVWUR\HG� DQG� RWKHUV� GDPDJHG�� � 7KH� ILUVW� IORRU� ZDUG��
ZKLFK�FRQWDLQHG����PDOH� UHVLGHQWV�������\HDUV�ROG��UHSRUWHG�
���GHDWKV���6RPH�RI�WKH�GHDWKV�ZHUH�DWWHQGDQWV��EXW�DOO�RI�WKH�
ERGLHV� ZHUH� EXUQHG� EH\RQG� UHFRJQLWLRQ� DQG� SODFHG� LQ� RQH�
JUDYH� LQ� WKH� ,22)� �,QGHSHQGHQW� 2UGHU� RI� 2GG� )HOORZV��
&HPHWHU\�QHDU�5RFN�&UHHN�5RDG��
�
2YHU����\HDUV�ODWHU��WKH�8QLYHUVLW\�RI�2NODKRPD¶V�3ULQFLSOHV�RI�
*HRSK\VLFV� FODVV� ZHQW� WR� WKH� ,22)� FHPHWHU\� WR� DWWHPSW� WR�
ORFDWH� WKH� JUDYHVLWH� LQ� FROODERUDWLRQ� ZLWK� WKH� 2NODKRPD�
$UFKDHRORJLFDO�6XUYH\��7KH�ORFDWLRQ�ZDV�VSHFLILHG�LQ�KLVWRULFDO�
GRFXPHQWV� DV� WKH�QRUWKHDVWHUQ�SRUWLRQ�RI� WKH� FHPHWHU\�� EXW�
WKH� H[DFW� ORFDWLRQ� KDG� EHHQ� ORVW�� � $UPHG� ZLWK� JURXQG�
SHQHWUDWLQJ� UDGDU�� VHLVPLF� JHDU�� PDJQHWRPHWHUV�� DQG� DQ�
HOHFWULFDO� UHVLVWLYLW\� DSSDUDWXV�� WKH� VWXGHQWV�� KHDGHG� E\�
$VVLVWDQW�3URIHVVRU�'U��.DWLH�.HUDQHQ��VSHQW�D�6DWXUGD\�LQ�WKH�
ILHOG��
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:KLOH� WKH�*35�� VHLVPLF��DQG�PDJQHWLF�PHWKRGV�ZHUH�FDUULHG�
RXW� ZLWK� FRPPHUFLDO� HTXLSPHQW�� WKH� HOHFWULFDO� UHVLVWLYLW\�
PHDVXUHPHQWV� ZHUH� DWWHPSWHG� ZLWK� D� QHZ� KRPHPDGH�
GHPRQVWUDWLRQ�GHYLFH����7KH�GHYLFH��EXLOW�E\�-RKQ�/HHPDQ�DQG�

)LJXUH����7KH�VLPSOH�HTXLSPHQW�QHHGHG�IRU�D�UHVLVWLYLW\�VXUYH\���,QYHUWHUV��OHIW���
FRQWURO�ER[��PHWHUV��FKDUJHU��DQG�HOHFWURGH�VROXWLRQ� �FHQWHU��� DQG�FRSSHU� URGV��
EDWWHU\��ULJKW����3KRWR��-��/HHPDQ��
�
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�

$� VLPSOH� VSUHDGVKHHW� DOORZHG� WKH� GDWD� WR� EH� SORWWHG� LQ� UHDO�
WLPH�VR�DUHDV�RI� LQWHUHVW�FRXOG�EH�GHWHUPLQHG�DQG�H[DPLQHG�
LQ� PRUH� GHWDLO� E\� XVLQJ� ILQHU� HOHFWURGH� VSDFLQJ�� � )LJXUH� ��
VKRZV� WKH� UHVXOWV� RI� WKH� H[SHULPHQW�� � 'DWD� LV� SORWWHG� ZLWK�
HIIHFWLYH� GHSWK� RQ� WKH� [�D[LV� �=HII�� DQG� HLWKHU� DSSDUHQW�
UHVLVWLYLW\�� DSS��RU�WKH�VXP�RI�DSSDUHQW�UHVLVWLYLW\�� DSS���RQ�
WKH�\�D[LV���7KH�WRS�URZ�H[DPLQHV�DQ�DUHD�QHDU�WKH�FRUQHU�RI�
WKH� FHPHWHU\� E\� WKH� IHQFH�� � 7KH� ERWWRP� URZ� LV� ZKDW� ZH�
EHOLHYH� WR� EH� WKH�PRVW� OLNHO\� ORFDWLRQ� RI� WKH�JUDYHV�� � 1RWLFH�
WKH� DQRPDO\� ���P� EHORZ� WKH� VXUIDFH�� 7KLV� FRXOG� EH� WKH�
JUDYHV� DV� LW� LV� WKH� FRUUHFW� GHSWK� DQG� VKRZV� XS� RQ� DOO� DUUD\�
FRQILJXUDWLRQV�� 7KLV� SDUWLFXODU� GDWD� VHW� ZDV� FROOHFWHG� LQ� WKH�
:HQQHU� �FRQILJXUDWLRQ��
�
7KLV� H[SHULPHQW� DOORZHG� VWXGHQWV� WR� KDYH� D�PRUH� KDQGV�RQ�
H[SHULHQFH�ZLWK� WKH�HOHFWULFDO� UHVLVWLYLW\�PHWKRG�DQG� UHVXOWHG�
LQ� D� GHHSHU� XQGHUVWDQGLQJ� WKDQ�ZRXOG� KDYH�EHHQ�JDLQHG�E\�
XVLQJ� D� FRPPHUFLDO� LQVWUXPHQW� WKDW� ZRXOG� DXWRPDWLFDOO\�
VZLWFK�RXW�DOO� VHWWLQJV�DQG�HDVLO\�SORW� WKH�GDWD�� � ,Q�DGGLWLRQ��
WKLV�VHWXS�FDQ�EH�HDVLO\�XVHG�LQ�D�FODVVURRP�HQYLURQPHQW�DV�D�
WDEOHWRS�GHPRQVWUDWLRQ�RI�WKH�PHWKRG��DV�LW�FDQ�HDVLO\�UHVROYH�
WKH�GLIIHUHQFH�EHWZHHQ�VRLO��D�SODVWLF�FRQWDLQHU��DQG�WKH�WDEOH��
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)LJXUH�����'DWD�FROOHFWHG�DW�WKH�,22)�FHPHWHU\�QHDU�WKH�IHQFH��WRS��VKRZV�D�EDVLF�WZR�OD\HU�VWUXFWXUH��EXW�WKH�GDWD�FROOHFWHG�RYHU�
WKH�EHOLHYHG�JUDYHVLWH� �ERWWRP��VKRZV�DQ�DQRPDO\�����P�GHHS�ZKLFK� LV� WKH�H[SHFWHG�GHSWK�RI� WKH�JUDYHV�� �7KLV� LV�PRVW�HDVLO\�
YLHZHG�RQ�WKH�JUDSK�RI� DSS��
�

-RKQ�/HHPDQ�
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