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Matching Cell (CMC) Method
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�OHDUQ�KRZ�WR�GLVFULPLQDWH�EHWZHHQ�PDWFKLQJ�DQG�QRQ�PDWFKLQJ�¿QJHUSULQW�LPDJH�
SDLUV� E\�GHWHUPLQLQJ� FRQJUXHQF\�RI� FHOO� SDLUV� GLYLGHG� IURP� WKH�RULJLQDO�¿QJHUSULQW� LPDJH�SDLU�� DV�ZHOO� DV� WKH� HUURU�UDWH� HVWLPDWLRQ�
procedure.

7KLV� SUHVHQWDWLRQ� ZLOO� LPSDFW� WKH� IRUHQVLF� VFLHQFH� FRPPXQLW\� E\� SURYLGLQJ� IXQGDPHQWDO� VFLHQWL¿F� DQG� VWDWLVWLFDO� VXSSRUW� WR�
¿QJHUSULQW�LGHQWL¿FDWLRQ�

7KH�&0&�PHWKRG�LV�DQ�DSSURDFK�RULJLQDOO\�GHYHORSHG�DW�WKH�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67��IRU�WKH�DFFXUDWH�
IRUHQVLF�LGHQWL¿FDWLRQ�RI�¿UHDUP�WRRO�PDUNV���7KH�&0&�PHWKRG�LV�DSSOLHG�LQ�¿QJHUSULQW�LGHQWL¿FDWLRQ��DLGLQJ�LQ�WKH�HYDOXDWLRQ�RI�WKH�
VWUHQJWK�RI�¿QJHUSULQW�HYLGHQFH�E\�SURYLGLQJ�D�WHFKQLTXH�WR�GHWHUPLQH�WKH�UDQGRP�PDWFK�SUREDELOLW\�RI�¿QJHUSULQW�HYLGHQFH�DV�ZHOO�DV�
WKH�SUREDELOLW\�RI�IDOVH�SRVLWLYHV�DQG�QHJDWLYHV���,Q�WKLV�SUHVHQWDWLRQ��SURPLVLQJ�LQLWLDO�UHVXOWV�RQ�WKH�DSSOLFDWLRQ�RI�WKH�&0&�PHWKRG�WR�
¿QJHUSULQW�LGHQWL¿FDWLRQ�DUH�GHVFULEHG�

7KH�&0&�PHWKRG�IRU�FRPSDULQJ�WZR�VDPSOHV�LV�EDVHG�RQ�WKH�FRUUHODWLRQ�RI�SDLUV�RI�VPDOO�FHOOV�LQVWHDG�RI�WKH�HQWLUH�VDPSOH���7ZR�
sets of cells are a congruent matching pair if they have a high degree of similarity, typically expressed by the maximum value of the area 

Cross-Correlation Function (CCF
max

) and if their registration position and orientation are consistent with those of other congruent cells.  

Thus there are three sets of parameters identifying cell pairs originating from the same source:  (1) the CCF
max
�YDOXH������UHJLVWUDWLRQ�

position x and y�� DQG�� ���� UHJLVWUDWLRQ� DQJOH�ș, with associated thresholds T
CCF

, T
x
, Ty, and Tș�� �$Q� LGHQWL¿FDWLRQ� UHTXLUHV� D� FHUWDLQ�

PLQLPXP�QXPEHU�RI�&0&V���,W�ZDV�REVHUYHG�WKDW�WKH�FRUUHODWLRQ�RI�FHOOV�LQVWHDG�RI�WKH�HQWLUH�VXUIDFH�\LHOGV�D�JRRG�VWDWLVWLFDO�VHSDUDWLRQ�
EHWZHHQ�WKH�QXPEHU�RI�&0&V�IRU�PDWFKLQJ�DQG�QRQ�PDWFKLQJ�VDPSOHV��HYHQ�LI�PDMRU�VDPSOH�DUHDV�KDYH�PLVVLQJ�IHDWXUHV���7KH�&0&�
PHWKRG�DOVR�HQDEOHV�DQ�DSSURDFK�WR�HVWLPDWLQJ�HUURU�UDWHV���7KH�FRPELQHG�IDOVH�SRVLWLYH�DQG�IDOVH�QHJDWLYH�LGHQWL¿FDWLRQ�SUREDELOLW\�
for each correlated cell pair, P

1
 and P

2
��FDQ�EH�HVWLPDWHG�IURP�WKH�VWDWLVWLFDO�GLVWULEXWLRQV�RI�WKH�WKUHH�VHWV�RI�LGHQWL¿FDWLRQ�SDUDPHWHUV�

DQG�WKHLU�WKUHVKROGV���7KHVH�SUREDELOLWLHV�DUH�WKHQ�XVHG�WR�HVWLPDWH�WKH�SUREDELOLW\�RI�D�IDOVH�H[FOXVLRQ�RU�IDOVH�LGHQWL¿FDWLRQ�IRU�D�JLYHQ�
QXPEHU�RI�FRPSDUHG�FHOOV�DQG�REVHUYHG�&0&V�

$IWHU�PRGL¿FDWLRQV��WKH�&0&�PHWKRG�ZDV�DSSOLHG�WR�¿QJHUSULQW�LGHQWL¿FDWLRQ���)RUW\�IRXU�¿QJHUSULQW�LPDJHV�UDQGRPO\�VHOHFWHG�
IURP�WKH�1,67�¿QJHUSULQW�����SULQW��GDWDEDVH�ZHUH�FRPSDUHG���(DFK�¿QJHUSULQW�LPDJH�ZDV�GLYLGHG�LQWR�D�FHOO�DUUD\�ZLWK�DQ�DYHUDJH�RI�
����FHOOV���7KH�QXPEHU�RI�&0&V�IRU�WKH�����.QRZQ�1RQ�0DWFKLQJ��.10��¿QJHUSULQW�SDLUV�ZHUH�GLVWULEXWHG�LQ�D�UDQJH�IURP���WR�����
7KH�QXPEHU�RI�&0&V�IRU�WKH����.QRZQ�0DWFKLQJ��.0��¿QJHUSULQW�SDLUV�ZHUH�GLVWULEXWHG�LQ�D�UDQJH�IURP���WR������7KH�LQLWLDO�UHVXOWV�
VKRZ�VLJQL¿FDQW�VHSDUDWLRQ�EHWZHHQ�WKH�.0�DQG�.10�&0&�GLVWULEXWLRQV�DQG�QR�IDOVH�LGHQWL¿FDWLRQV�RU�IDOVH�H[FOXVLRQV�ZHUH�PDGH���
7KLV�VWXG\�KRSHV�WR�REWDLQ�D�ZLGHU�VHSDUDWLRQ�DIWHU�WDLORULQJ�WKH�UHJLVWUDWLRQ�DOJRULWKPV�DQG�&0&�FULWHULD�WR�¿QJHUSULQW�SDWWHUQV���(UURU�
UDWH�HVWLPDWLRQ�ZLOO�UHTXLUH�WHVWV�RQ�ODUJHU�DQG�PRUH�YDULHG�¿QJHUSULQW�VHWV�WR�HVWLPDWH�W\SLFDO�³ORFDO´�FHOO�PDWFKLQJ�SUREDELOLWLHV�LQ�WKH�
SDWWHUQV�IRU�LPDJHV�RI�YDULRXV�TXDOLW\�OHYHOV���,W�DYRLGV�HUURUV�LQWURGXFHG�E\�LQFRUUHFW�IHDWXUH�LGHQWL¿FDWLRQ��ZKLFK�ORZHUV�LGHQWL¿FDWLRQ�
DFFXUDF\�ZKHQ�FRPSDULQJ�LPSHUIHFW�¿QJHUSULQW�LPDJHV�

)LQJHUSULQW�,GHQWL¿FDWLRQ��(UURU�5DWH��&RQJUXHQW�0DWFKLQJ�&HOOV


