




GRQH�� ,Q� 6HF�� ���� WKH� SRVVLELOLW\� RI� WKH� LGHQWLILFDWLRQ��

ZKLFK�LV�H[WUDFWLRQ�RI���VHWV�RI�GDWD�RI�VDPH�REMHFW�IURP�

PDQ\� REVHUYDWLRQ� GDWD� WDNHQ� DW� WZR� VLWHV� DUH�

LQYHVWLJDWHG� XVLQJ� VLPXODWHG� GDWD� FUHDWHG� E\� 67.�

VRIWZDUH���

3  SIMULATION OF OBSERVATION 

)LUVW�� WZR�REVHUYDWLRQ�VLWHV�DUH�FKRVHQ��$� ODUJH�SRUWLRQ�

RI� /(2� REMHFWV� UHVLGH� LQ� ��������NP� DOWLWXGH�� 7KH�

RUELWDO�SHULRG�RI� WKHVH�REMHFWV� LV�DERXW�����PLQXWHV�� ,Q�

RUGHU� WR�REVHUYH� WKH� VDPH�REMHFW��ZKLFK� LV� REVHUYHG� DW�

WKH�ILUVW�VLWH��LQ�DOPRVW�WKH�VDPH�GLUHFWLRQ�DW�WKH�VHFRQG�

VLWH�� WZR� VLWHV� VKRXOG� EH� VHSDUDWHG� DERXW� ���GHJHHV� LQ�

ORQJLWXGH� ZKLFK� HTXDOV� WR� WKH� HDUWK� PRWLRQ� LQ� ����

PLQXWHV�� 7KLV� WLPH�� 5LNXEHWVX� RI� +RNNDLGR� SUHIHFWXUH�

�ODW�� �������°1�� ORQJ�� ��������°(�� DOW�� ���P�� DQG�

,VKLJDNL�RI�2NLQDZD�SUHIHFWXUH� �ODW���������°1�� ORQJ��

��������°(��DOW�����P��DUH�VHOHFWHG�DV�WKH�REVHUYDWLRQ�

VLWHV���

$V�VKRZQ�LQ�)LJ����DQG��������XQLWV�RI����×����GHJUHH¶V�

)29�DUH�SUHSDUHG�IRU�HDFK�VLWH��7KH�UHDVRQ�ZK\�XQLWV�RI�

���×����GHJUHH¶V�)29�DUH�XVHG�LV�PHQWLRQHG�ODWHU��7KH�

VHW�RI����XQLWV�FRPSRVHV� WKH�)29�RI����GHJUHH¶V�HDVW�

ZHVW� GLUHFWLRQ� DQG� ����GHJUHH¶V� QRUWK�VRXWK� GLUHFWLRQ�

DQG�GLUHFWHG� WR�$]���GHJUHH�DQG�(O����GHJUHH��$QRWKHU�

VHW�RI����XQLWV�FRPSRVHV�WKH�VDPH�)29�DQG�GLUHFWHG�WR�

$]�����GHJUHH�DQG�(O����GHJUHH���

7KH�REVHUYDWLRQ�WLPH�RI�5LNXEHWVX�LV�IURP������WR�������

�87��RQ�$SULO���
WK
�������7KDW�RI�,VKLJDNL�LV�IURP�������

�������87��RQ�WKH�VDPH�GD\�ZKLFK�LV�����PLQXWHV�ODWHU�

WKDQ� WKDW� RI� 5LNXEHWVX�� ������ 7/(V� RSHQHG� E\� 6SDFH�

7UDFN� RQ� $SULO� ��
WK
� ����� DUH� XVHG�� 67.� VRIWZDUH��

FDOFXODWHG� REVHUYDWLRQ� FRRUGLQDWHV� �5$� DQG� 'HF�� RI�

HDFK�REMHFW�DW�HDFK�VLWH�HYHU\�VHFRQG�XVLQJ�WKHVH�7/(V��

3RVLWLRQ� HUURUV� RI� ������GHJUHH� ZKLFK� LV� �� WLPHV� RI�

UHVROXWLRQ�RI�WKH�HTXLSPHQW�DUH�FRQVLGHUHG��,Q�WKH�DFWXDO�

REVHUYDWLRQ�� ZH� GRQ¶W� NQRZ� WKH� ,'� RI� WKH� REVHUYHG�

REMHFWV�� :H� RQO\� JHW� D� ORW� RI� VHWV� RI� WLPHV� DQG�

FRRUGLQDWHV�� � 7KHUHIRUH�� LGHQWLILFDWLRQ� RI� WKH� VDPH�

REMHFWV�IURP�WKH�GDWD�RI�WKH���VHWV�RI�HDFK�VLWH�PXVW�EH�

WKH�NH\�ZKHWKHU�WKLV�V\VWHP�LV�XVHIXO�RU�QRW��

3.1  IDENTIFICATION OF SAME OBJECTS AT 
EACH SITE 

(DFK�VLWH�KDV� WZR�VHW�RI�REVHUYDWLRQ�XQLWV��$W� ,VKLJDNL��

WKH� ILUVW� VHW� GLUHFWHG� WR� $]� ��GHJUHH� DQG� (O� ���GHJUHH�

GHWHFWHG� ������REMHFWV� LQ� ���KRXUV¶� REVHUYDWLRQ�� 7KH�

VHFRQG� VHW� GHWHFWHG� ���� REMHFWV�� ���� REMHFWV� ZHUH�

GHWHFWHG� DW� ERWK� VLWHV�� &LUFXODU� RUELWDO� HOHPHQWV� DUH�

FDOFXODWHG� IURP� WKH�GDWD�RI�HDFK�VHW��7KH�FRQGLWLRQV�RI�

WKH� LGHQWLILFDWLRQ� ZHUH� LQYHVWLJDWHG� E\� FRPSDULQJ� WKH�

REVHUYDWLRQ�WLPH�DQG�WKH�FLUFXODU�RUELWDO�HOHPHQWV��$V�D�

UHVXOW�� IROORZLQJ���FRQGLWLRQV�HQDEOH�XV� WR� LGHQWLI\�����

REMHFWV� RXW� RI� ����RQ HV� ����������� 2EVHUYDWLRQ� WLPH�

GHIHUHQFH� LV� OHVV� WKDQ����� VHFRQGV����&KDQJH� UDWLR�RI�

UDGLXV�RI�FLUFXODU�RUELW�GHVFULEHG�LQ�(T����LV�OHVV�WKDQ�����

�D�� DQG�D��DUH� UDGLXVHV�RI�FLUFXODU�RUELW� FDOFXODWHG� IURP�

GDWD� RI� HDFK� VHW�����,QFOLQDWLRQ� GLIIHUHQFH� LV� OHVV� WKDQ�

����GHJUHH���5$$1�GLIIHUHQFH�LV�OHVV�WKDQ�����GHJUHH��

�'LIIHUHQFH�RI�GLUHFWLRQ�FRVLQHV�DW� WKH�FHQWUDO� WLPH�RI�

ERWK� VHWV� LV� OHVV� WKDQ� ����GHJUHH�� $OWKRXJK� ���RE MHFWV�

JRW�D� IDOVH�SDUWQHU�H[FHSW� WUXH�RQH�� WUXH�RQH� LV�VHOHFWHG�

E\�EHWWHU�FRQGLWLRQ�RI� ���DQG����:URQJ�LGHQWLILFDWLRQ�

GLG�QRW�RFFXUUHG���
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,Q� WKH� FDVH� RI� 5LNXEHWVX�� ���� DQG� ���� REMHFWV� ZHUH�

GHWHFWHG� E\� WKH� ILUVW� DQG� VHFRQG� VHW�� UHVSHFWLYHO\�� ����

REMHFWV� ZHUH� GHWHFWHG� E\� ERWK� VHWV�� ���� REMHFWV� ZHUH�

LGHQWLILHG� DV� WKH� VDPH� REMHFWV� XVLQJ� WKH� ���FRQGLWLRQV�

��������� �� REMHFWV� JRW� ZURQJ� SDLU� H[FHSW� WUXH� RQH� EXW�

EHWWHU�FRQGLWLRQ�RI���DQG���HQDEOH�XV�WR�VHOHFW�WUXH�RQH��

2QH�ZURQJ�LGHQWLILFDWLRQ�RFFXUUHG���

7KHVH� UHVXOWV� VKRZ� WKDW� WKH� LGHQWLILFDWLRQ� RI� WKH� VDPH�

REMHFWV�IURP�WKH�GDWD�RI���VHWV�RI�RQH�REVHUYDWLRQ�VLWH�LV�

SRVVLEOH� E\� FDOFXODWLQJ� FLUFXODU� RUELWDO� HOHPHQWV� DQG�

XVLQJ�WKH���FRQGLWLRQV���

3.2 IDENTIFICATION OF SAME OBJECTS AT 
BOTH SITES 

���� REMHFWV� ZHUH� REVHUYHG� DW� ERWK� VLWHV� �WZR�

REVHUYDWLRQV�DW�HDFK�VLWH���&LUFXODU�RUELWV�RI�����DQG�����

REMHFWV� ZKLFK� DUH� REVHUYHG�ZLWK� WKH� �� VHWV� RI� ,VKLJDNL�

DQG� 5LNXEHWVX�� UHVSHFWLYHO\� ZHUH� FDOFXODWHG� XVLQJ� WKH�

GDWD� RI� WKH� �� VHWV�� $V� PHQWLRQHG� LQ� 6HF������ 7KH�

FRQGLWLRQV� RI� WKH� LGHQWLILFDWLRQ� ZHUH� LQYHVWLJDWHG� E\�

FRPSDULQJ� WKH�REVHUYDWLRQ� WLPH�DQG� WKH�FLUFXODU�RUELWDO�

HOHPHQWV��$V�D� UHVXOW�� IROORZLQJ���FRQGLWLRQV�HQDEOH�XV�

WR� LGHQWLI\� ���� REMHFWV� RXW� RI� ���� RQHV� �����������

2EVHUYDWLRQ� WLPH� GHIHUHQFH� LV� IURP� ����� WR� �����

VHFRQGV��� � &KDQJH� UDWLR� RI� UDGLXV� RI� FLUFXODU� RUELW�

)LJXUH� ��� 2EVHUYDWLRQDO� VLPXODWLRQ� ZLWK� WKH� RSWLFDO�

REVHUYDWLRQ�V\VWHP�IRU�/(2�REMHFWV��
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GHVFULEHG� LQ� (T���� LV� OHVV� WKDQ� ������ � ,QFOLQDWLRQ�

GLIIHUHQFH� LV� OHVV� WKDQ� ����GHJUHH���5$$1� GLIIHUHQFH�

LV� OHVV� WKDQ� ����GHJUHH�� � 'LIIHUHQFH� RI� GLUHFWLRQ�

FRVLQHV�DW�WKH�FHQWUDO�WLPH�RI�ERWK�VHWV�LV�OHVV�WKDQ������

GHJUHH��$OWKRXJK� ��� REMHFWV� JRW� D�I DOVH� SDUWQHU� H[FHSW�

WUXH�RQH�� WUXH�RQH� LV�VHOHFWHG�E\�EHWWHU�FRQGLWLRQ�RI����

�����DQG������ZURQJ�LGHQWLILFDWLRQV�RFFXUUHG���

$V�D�UHVXOW��LGHQWLILFDWLRQV�RI�WKH�VDPH�REMHFWV�IURP�WKH�

GDWD�RI���VHWV�RI���VLWHV�DUH�SRVVLEOH�ZKLFK�PHDQV�SUHFLVH�

RUELW� GHWHUPLQDWLRQV� RI�PDQ\�/(2�REMHFWV� DUH� IHDVLEOH�

XVLQJ�SURSRVHG�REVHUYDWLRQ�V\VWHP���

4.    DISCUSSIONS 

$OWKRXJK�6HF����VKRZHG�WKH�SUHFLVH�RUELW�GHWHUPLQDWLRQV�

RI� PDQ\� /(2� REMHFWV� DUH� IHDVLEOH�� WKHUH� DUH� PDQ\�

SUREOHP�WR�EH�VROYHG���

'HWHFWLRQ� OLPLW� RI� WKH� REVHUYDWLRQ� XQLWV� GHVFULEHG� LQ�

6HF����LV���FP�LQ�����NP�DOWLWXGH��,Q�RUGHU�WR�ORZHU�WKH�

OLPLW��VPDOO�WHOHVFRSH�RI���FP�ZLOO�EH�FRQVLGHUHG�LQ�WKH�

QHDU�IXWXUH��$OWKRXJK�)29�EHFRPHV�QDUURZHU��DELOLW\�RI�

OLJKW� FROOHFWLRQ� EHFRPHV� �� WLPHV�� ,Q� WKH� VLPXODWLRQ� RI�

6HF����� WKLV� WHOHVFRSH� LV� FRQVLGHUHG� IRU� WKH� REVHUYDWLRQ�

HTXLSPHQW��)29�RI�RQH�XQLW�LV����×����GHJUHH���

$OWKRXJK�WKH�&&'�FDPHUD�SURSRVHG�LQ�6HF����KDV�D�KLJK�

VHQVLWLYLW\�DQG�D�ORZ�QRLVH�SURSHUW\��LW�LV�H[SHQVLYH�DQG�

LWV� UHDGRXW� WLPH� LV�DERXW���VHFRQG�ZKLFK� LV�QRW�HQRXJK�

IRU�IDVW�PRYLQJ�/(2�REMHFWV��5HFHQWO\�&026�FDPHUD�LV�

EHLQJ� GHYHORSHG� DQG� LWV� VHQVLWLYLW\� DQG� QRLVH� OHYHO� DUH��

FDWFKLQJ�XS�ZLWK�WKRVH�RI�&&'�FDPHUD��%HVLGHV��&026�

FDPHUD� LV� PRUH� FRVW�HIIHFWLYH� DQG� KDV� D��PXFK� IDVWHU�

UHDGRXW� WLPH� �DERXW� ���� IUDPHV� SHU� VHFRQG��� �:H� DUH�

JRLQJ� WR� GHYHORS� D� FRVW�HIIHFWLYH� DQG� KLJK� VHQVLWLYH�

&026�FDPHUD�IRU�/(2�REVHUYDWLRQ�LQ�WKH�QHDU�IXWXUH�����

,PDJH�SURFHVVLQJ�WHFKQRORJLHV�DUH�JRLQJ�WR�EH�LPSURYHG��

6RPH�LPDJH�SURFHVVLQJ�DOJRULWKPV�DQG�)3*$�ERDUGV�WR�

GHWHFW� IDLQW� *(2� REMHFWV� ZKLFK� DUH� QRW� YLVLEOH� RQ� D�

VLQJOH� &&'� IUDPH� KDYH� DOUHDG\� EHHQ� GHYHORSHG>���@��

7KHVH� WHFKQRORJLHV� ZLOO� EH� DSSOLHG� WR� D� ORW� RI� � /(2�

REVHUYDWLRQ�GDWD�WDNHQ�E\�&026�FDPHUDV����

7KH� UHVXOWV� VKRZQ� LQ� 6HF����PXVW� EH� FRQILUPHG� E\� WKH�

DFWXDO�REVHUYDWLRQ�WKDW�WZR�SDVVHV�RI�D�VDPH�/(2�REMHFW�

DUH� REVHUYHG� E\� WZR� ORQJLWXGLQDOO\� VHSDUDWH� VLWHV��

UHVSHFWLYHO\�DQG�WKH�RUELW�GHWHUPLQDWLRQ�ZKLFK�LV�FDUULHG�

RXW�XVLQJ�WKH�GDWD�RI�WKH�REVHUYDWLRQ���

7KLV� ZRUN� VKRZHG� WKH� SUHFLVH� RUELW� GHWHUPLQDWLRQ� RI�

����REMHFWV�ZHUH�SRVVLEOH�ZLWK���KRXUV¶�REVHUYDWLRQ�RI���

VLWHV�� 7KH� XVHIXOQHVV� RI� WKLV� YDOXH� PXVW� EH� FDUHIXOO\�

HYDOXDWHG�� 2SWLFDO� REVHUYDWLRQV� RI� /(2� REMHFWV� DUH�

DIIHFWHG�E\�WKH�OLJKWLQJ�FRQGLWLRQ�RI�WKH�VXQ�DQG�ZHDWKHU�

FRQGLWLRQ�� ,Q� RUGHU� WR� PD[LPL]H� WKH� HIILFLHQF\� RI� WKH�

V\VWHP�� VLWH� ORFDWLRQV� DQG�RU� WKH� QHHG� RI� WKH� WKLUG� VLWH�

PXVW� EH� FRQVLGHUHG�� $Q� RUELW� PRGLILFDWLRQ� PHWKRG� RI�

NQRZQ� REMHFWV� XVLQJ� WKH� GDWD� RI� D� VLQJOH� VLWH� KDV� EHHQ�

SURSRVHG�UHFHQWO\>�@��7KH�PHWKRG�ZLOO�EH�DSSOLHG�WR�WKH�

SURSRVHG� V\VWHP�� (IIHFWLYHQHVV� RI� WKH� PHWKRG� ZLOO� EH�

HYDOXDWHG�LQ�WKH�QHDU�IXWXUH���

5.  CONCLUSION 

7KH�XVHIXOQHVV�RI�JURXQG�EDVHG�REVHUYDWLRQ�V\VWHP�IRU�

/(2�REMHFWV�ZDV�LQYHVWLJDWHG��'DWD�RI�FRQVHFXWLYH�WZR�

SDVVHV� RI� VDPH� REMHFWV� ZHUH� LQGHQWLILHG� IURP� D�ORW� RI�

GDWD�WDNHQ�DW�WZR�ORQJLWXGLQDOO\�VHSDUDWH�VLWHV�ZLWK�KLJK�

SUREDELOLWLHV��7KLV�HQDEOH�XV�WR�GHWHUPLQH�SUHFLVH�RUELWV�

RI� WKH� GHWHFWHG� /(2� REMHFWV�� +LJK� VSHHG� DQG� KLJK�

HIILFLHQF\� GHWHFWRU� OLNH� &026� FDPHUDV� DQG� HIIHFWLYH�

GHWHFWLRQ� DOJRULWKPV�ZLOO� EH� GHYHORSHG� WR� HVWDEOLVK� WKH�

SURSRVHG�V\VWHP�LQ�WKH�QHDU�IXWXUH�����
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