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J18 A Novel Automated, Searchable Database for the Chemical Characterization and 
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After attending this presentation, attendees will be informed about a new database that was created for the automated search and 
FRPSDULVRQ�RI� SULQWLQJ� LQN� HYLGHQFH�� �7KH�GDWDEDVH� FRQWDLQV� VSHFWUD� IURP� WKH� IROORZLQJ� VL[� DQDO\WLFDO�PHWKRGV�XVLQJ� VWDQGDUGL]HG�
DFTXLVLWLRQ� SDUDPHWHUV� IRU� HDFK� PHWKRG�� ����$WWHQXDWHG� 7RWDO� 5HÀHFWDQFH� )RXULHU� 7UDQVIRUP� ,QIUDUHG� �$75�)7,5�� VSHFWURVFRS\��
����5DPDQ� VSHFWURVFRS\�� ���� 6FDQQLQJ�(OHFWURQ�0LFURVFRS\�ZLWK� (QHUJ\�'LVSHUVLYH� 6SHFWURVFRS\� �6(0�('6��� ���� 3\URO\VLV�*DV�
&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\� �3\�*&�06��� ���� QDQRVHFRQG�/DVHU�$EODWLRQ� ,QGXFWLYHO\�&RXSOHG�3ODVPD�0DVV�6SHFWURPHWU\�
�QV�/$�,&3�06���DQG�� ����'LUHFW�$QDO\VLV� LQ�5HDO�7LPH�0DVV�6SHFWURPHWU\��'$57®�06��� �7KH�UHODWLYH�GLVFULPLQDWLRQ�DQG�RYHUDOO�
performance of the database search routine, including error rates (false associations and incorrect discrimination), are reported for the 
¿UVW�WLPH�IRU�HDFK�RI�WKH�VL[�DQDO\WLFDO�PHWKRGV�WKDW�PDNH�XS�WKH�FKHPLFDO�GDWDEDVH�DV�ZHOO�DV�IRU�FRPELQDWLRQV�RI�WKH�GDWD��GDWD�IXVLRQ����
$WWHQGHHV�ZLOO�JDLQ�NQRZOHGJH�RQ�WKH�UHODWLYH�XWLOLW\�DQG�SHUIRUPDQFH�RI�WKHVH�DQDO\WLFDO�PHWKRGV�IRU�WKH�H[DPLQDWLRQ�RI�GLIIHUHQW�W\SHV�
RI�SULQWLQJ�LQNV�

This presentation will impact the forensic science community by providing a comprehensive evaluation of the performance of a 
VHDUFKDEOH�GDWDEDVH�WKDW�ZDV�GHVLJQHG�DQG�YDOLGDWHG�DV�D�WRRO�WR�DXJPHQW�WKH�FKHPLFDO�LQIRUPDWLRQ�PLQHG�IURP�LQN�HYLGHQFH�DQG�WR�
aid in document examinations and related investigations.  The software will become commercially available for use and it is expected 
WKDW�WKH�GDWDEDVH�ZLOO�H[SDQG�ZLWK�WKH�QXPEHU�RI�XVHUV��PDNLQJ�WKH�GDWDEDVH�LQFUHDVLQJO\�XVHIXO�WKURXJK�WKH�FRQWLQXRXV�IHHGEDFN�IURP�
examiners.

The database contains two main sets of data:  the reference database and the training or testing database.  The reference database 
FXUUHQWO\�FRQWDLQV�������GDWD�¿OHV�DFTXLUHG�IURP�UHSUHVHQWDWLYH�VDPSOHV�IURP�VHOHFWHG�SULQWLQJ�VRXUFHV�WR�DFFRXQW�IRU�VRPH�RI�WKH�JOREDO�
YDULHW\�LQ�SULQWHUV��LQFOXGLQJ�����WRQHU��LQNMHW��RIIVHW��DQG�LQWDJOLR�LQNV���7KH�WHVWLQJ�GDWDEDVH�FRQWDLQV�RYHU�����GDWD�¿OHV�DFTXLUHG�IURP�
���GXSOLFDWH�FRQWURO�VDPSOHV�XVHG�WR�WUDLQ�WKH�VHDUFKLQJ�DOJRULWKPV���'XSOLFDWH�FRQWUROV�ZHUH�DQDO\]HG�RYHU�GLIIHUHQW�GD\V�WR�HYDOXDWH�
correct associations and to assess the potential for instrumental variation, operator variation, and within-sample heterogeneity. 

7KH� GHYHORSHG� VRIWZDUH�PDNHV� XVH� RI�PDFKLQH�OHDUQLQJ� DOJRULWKPV� IRU� FODVVL¿FDWLRQ� DQG� FRPSDULVRQ� RI� XQNQRZQ� VDPSOHV� WR�
WKH�GDWDEDVH�FROOHFWLRQ��LQ�SDUWLFXODU�3DUWLDO�/HDVW�6TXDUHV�'LVFULPLQDQW�$QDO\VLV��3/6'$��DQG�.�1HDUHVW�1HLJKERU��.11��VSHFWUDO�
FRPSDULVRQV�� �7KH� VHDUFK� DOJRULWKPV� JHQHUDWH� VLPLODULW\� VFRUHV� WKDW� SHUPLW� WKH� RSHUDWRU� WR� VLJQL¿FDQWO\� QDUURZ� GRZQ� WKH� SRVVLEOH�
VRXUFHV�RI�LQN�VDPSOHV�FRQWDLQHG�ZLWKLQ�WKH�GDWDEDVH���7KH�XVHU�PD\�VHOHFW�WR�XVH�DQ\�QXPEHU�RI�PHWKRGV�GHSHQGLQJ�RQ�WKH�FDVH��W\SH�
RI� LQN��VDPSOH�VL]H��RU�RWKHU�IDFWRUV�� �'DWD�IXVLRQ�DOJRULWKPV�ZHUH�DOVR�EXLOW� LQWR� WKH�GDWDEDVH� WR�DOORZ�IRU�GDWD�IXVLRQ�IURP�WZR�RI�
any of the analytical techniques, often providing improved performance for fused data searches over searches using any technique in 
LVRODWLRQ���7KH�UHODWLYH�GLVFULPLQDWLRQ�RI�DOO�WKH�DQDO\WLFDO�PHWKRGV�KDV�EHHQ�GHWHUPLQHG�IRU�HDFK�LQN�W\SH���/$�,&3�06�SURYLGHV�WKH�EHVW�
GLVFULPLQDWLRQ��!�����DQG�S\�*&�06�SURYLGHV�WKH�OHDVW�LQIRUPDWLRQ��UHJDUGOHVV�RI�LQN�W\SH���7KH�GLVFULPLQDWLRQ�FDSDELOLW\�RI�6(0�
('6�ZDV�UHODWLYHO\�SRRU�IRU�LQNMHWV�DQG�RIIVHWV�EXW�ZDV�IRXQG�WR�EH�JRRG�IRU�WRQHU�DQG�LQWDJOLR�VDPSOHV��ZLWK�GLVFULPLQDWLRQV�RI�������
DQG��������UHVSHFWLYHO\���$OWKRXJK�)7,5�DQG�5DPDQ�SURYLGHG�ORZHU�GLVFULPLQDWLRQ�FDSDELOLWLHV��WKH\�DUH�XVHIXO�IRU�FKDUDFWHUL]DWLRQ�RI�
PDMRU�RUJDQLF�FRPSRQHQWV�DQG�FODVVL¿FDWLRQ�RU�JURXSLQJ�RI�LQNV��

$�YDOLGDWLRQ� VWXG\� RI� WKH� GDWDEDVH� VHDUFK� DOJRULWKPV�� XVLQJ� EOLQG� VHDUFKHV� RI� GXSOLFDWH� FRQWUROV�� UHYHDOV� WKDW�/$�,&3�06� DQG�
)7,5�GDWD�VHDUFKHV�UHVXOW�LQ�WKH�EHVW�SHUIRUPDQFH�IRU�DVVRFLDWLQJ�GXSOLFDWH�VDPSOHV�DQDO\]HG�E\�GLIIHUHQW�RSHUDWRUV�RQ�GLIIHUHQW�GD\V�
ZLWK�!���������RI�GXSOLFDWH�SDLUV�FRUUHFWO\�DVVRFLDWHG���'$57®�06�GDWD�VHDUFK�UHVXOWV�LQ����������RI�WKH�GXSOLFDWH�SDLUV�FRUUHFWO\�
DVVRFLDWHG��ZLWK�WKH�RWKHU�DQDO\WLFDO� WHFKQLTXHV�UHVXOWLQJ�LQ����������FRUUHFW�DVVRFLDWLRQV�IRU�6(0�('6�DQG��������IRU�5DPDQ��
respectively.  The lower correct association performance is often related with a limited number of duplicate controls available in the 
FXUUHQW�WHVWLQJ�GDWDEDVH�IRU�SDUWLFXODU�VHQVRUV�DQG�RU�SDUWLFXODU�OLPLWDWLRQV�RI�FHUWDLQ�WHFKQLTXHV�IRU�VRPH�W\SHV�RI�LQN�
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$OWKRXJK�WKH�FXUUHQW�FROOHFWLRQ�VHW�UHSUHVHQWV�D�UHODWLYH�VPDOO�VQDSVKRW�RI�WKH�SULQWLQJ�LQNV�XQLYHUVH��LW�VHUYHV�DV�D�SURRI�RI�SULQFLSOH�
RI�LWV�SRWHQWLDO�XWLOLW\�DQG�UHOHYDQFH�LQ�WKH�¿HOG���7KLV�QRYHO�FKHPLFDO�GDWDEDVH�QRZ�SURYLGHV�D�FRPSUHKHQVLYH�LQRUJDQLF�DQG�RUJDQLF�
FKDUDFWHUL]DWLRQ�RI�GLIIHUHQW�SULQWLQJ�LQNV�DQG�SHUPLWV�GDWD�IXVLRQ�RI�WKH�PXOWLSOH�VHQVRUV��

Printing Inks, Database, Data Fusion


