
* Presenting Author

Criminalistics Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

376

B117 Improved Congruent Matching Cells (CMC) Method for Optical Images 
,GHQWL¿FDWLRQ�RI�&DUWULGJH�&DVHV
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1,67��2I¿FH�RI�6SHFLDO�3URJUDPV�)RUHQVLF�6FLHQFHV������%XUHDX�'ULYH��0DLO�6WRS�������*DLWKHUVEXUJ��0'������

$IWHU�DWWHQGLQJ� WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�D�QHZ� WKHRU\�RI�EDOOLVWLFV� LGHQWL¿FDWLRQ�� WKH� LPSOHPHQWDWLRQ�RI� WKLV�
PHWKRG��DQG�WKH�DSSOLFDWLRQV�RQ�FDUWULGJH�FDVH�LGHQWL¿FDWLRQV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�DSSO\LQJ�WKH�SURSRVHG�&0&�PHWKRG�WR�FDUWULGJH�FDVH�LGHQWL¿FDWLRQ���
7KH�PHWKRG�FDQ�GHFUHDVH�WKH�HIIHFW�IURP�³LQYDOLG�DUHDV´�RI�LPDJHV�DQG�LPSURYH�WKH�DFFXUDF\�RI�LGHQWL¿FDWLRQ�

7KH�&0&�PHWKRG�ZDV�LQYHQWHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67��ZLWK�WKH�XOWLPDWH�JRDO�RI�SURYLGLQJ�
REMHFWLYH�DQG�KLJK�DFFXUDF\�EDOOLVWLFV� LGHQWL¿FDWLRQV�DQG�HYLGHQFH�VHDUFKHV�� �7KH�&0&�PHWKRG� LV�EDVHG�RQ� WKH�FRUUHODWLRQ�RI�SDLUV�
RI� VPDOO�FRUUHODWLRQ�FHOOV� LQVWHDG�RI�FRUUHODWLRQ�RQ�HQWLUH� LPDJHV� WR� LGHQWLI\� WKH�³YDOLG�FRUUHODWLRQ�DUHDV´�DQG�HOLPLQDWH� WKH�³LQYDOLG�
FRUUHODWLRQ�DUHDV�´��)RXU�LGHQWL¿FDWLRQ�SDUDPHWHUV�DUH�SURSRVHG�IRU�XQLTXHO\�LGHQWLI\LQJ�FRUUHODWHG�FHOO�SDLUV�RULJLQDWLQJ�IURP�WKH�VDPH�
¿UHDUP�� �7KH�FRUUHODWLRQ�FRQFOXVLRQ��PDWFKLQJ�RU�QRQ�PDWFKLQJ�� LV�GHWHUPLQHG�E\� WKH�TXDOL¿HG�&0&�QXPEHUV�C���1  This method 

KDV�DOUHDG\�EHHQ�YDOLGDWHG�E\�D�VHW�RI�����SDLU�ZLVH��'�WRSRJUDSK\�LPDJHV�FDSWXUHG�RQ����FDUWULGJH�FDVHV�¿UHG�IURP�KDQGJXQV�ZLWK�
WHQ�FRQVHFXWLYHO\�PDQXIDFWXUHG�SLVWRO�VOLGHV��KRZHYHU��PRVW�EDOOLVWLFV�LPDJHV�VWRUHG�LQ�FXUUHQW�QDWLRQDO�GDWDEDVHV�DUH�RSWLFDO�LQWHQVLW\�
format.2��$V�D�UHVXOW��WKH�UHOLDELOLW\�RI�DSSO\LQJ�WKH�&0&�PHWKRG�RQ�RSWLFDO�LQWHQVLW\�LPDJHV�LV�DQ�LPSRUWDQW�LVVXH��

7R�YHULI\� WKH�HIIHFWLYHQHVV�RI� WKH�&0&�PHWKRG�RQ� WKH�RSWLFDO� LPDJHV�� WKLV�SUHVHQWDWLRQ� LQLWLDOO\� LQWURGXFHV� WKH� LPSOHPHQWDWLRQ�
RI�WKH�&0&�PHWKRG�DQG�SURYLGHV�D�IDVW�FRUUHODWLRQ�PHWKRG�DQG�WKH�VWUDWHJ\�IRU�WKUHVKROG�GHWHUPLQDWLRQ���7KHQ�WKH�RSWLFDO�LQWHQVLW\�
images captured on the same set of 40 cartridge cases under the top-ring lighting source (which provides uniform light conditions) are 

FRUUHODWHG�DQG�DQDO\]HG���7KLV�LQFOXGHV�����FRUUHODWLRQV�RI����SDLUV�RI�PDWFKLQJ�LPDJHV�DQG�����SDLUV�RI�QRQ�PDWFKLQJ�LPDJHV���7KH�
WHVWV�RI�WKH�PHWKRG�GR�QRW�SURGXFH�DQ\�IDOVH�LGHQWL¿FDWLRQ��IDOVH�SRVLWLYH��RU�IDOVH�H[FOXVLRQ��IDOVH�QHJDWLYH��UHVXOWV��ZKLFK�VXSSRUWV�WKH�
&0&�PHWKRG�DQG�WKH�LGHQWL¿FDWLRQ�FULWHULRQ�C ��IRU�¿UHDUP�LGHQWL¿FDWLRQV�XVLQJ�RSWLFDO�LQWHQVLW\�LPDJHV���7R�LPSURYH�WKH�LGHQWL¿FDWLRQ�
DFFXUDF\�RI�WKH�&0&�PHWKRG��D�QHZ�PHWKRG�KDV�EHHQ�GHYHORSHG�WR�SURFHVV�FHOO�FRUUHODWLRQV�DW�HDFK�URWDWLRQ�DQJOH�DQG�FRPELQH�WKH�
IRUZDUG�DQG�EDFNZDUG�FRPSDULVRQV�WR�LPSURYH�WKH�LGHQWL¿FDWLRQ�DFFXUDF\���,Q�WKH�LQLWLDO�WHVW��WKH�&0&�PHWKRG�LGHQWL¿HV�DOO�RI�����
correlations correctly.  Compared with the result of the original method, the improved result shows a larger gap between the matching 

DQG�QRQ�PDWFKLQJ�FRUUHODWLRQV��ZKLFK�SURYHG�WKDW�WKH�LPSURYHG�&0&�PHWKRG�LV�HIIHFWLYH�LQ�LPSURYLQJ�WKH�DFFXUDF\�RI�LGHQWL¿FDWLRQ���
%DVHG�RQ�UHVXOWV�RI�WKH�VWXG\��LW�LV�FRQVLGHUHG�WKDW�WKH�SULQFLSOH�RI�WKH�&0&�PHWKRG�LV�HIIHFWLYH�LQ�¿UHDUPV�LGHQWL¿FDWLRQV�LQ�ERWK��'�
WRSRJUDSK\�LPDJHV�DQG�RSWLFDO�LPDJHV�RI�FDUWULGJH�FDVHV�� �7KH�SURSRVHG�LGHQWL¿FDWLRQ�FULWHULRQ�C ��LV�DOVR�ZRUNLQJ�ZHOO�LQ�FXUUHQW�
experiments.
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