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%���� 5HSRUWLQJ� (UURU� 5DWH� IRU� )LUHDUP� DQG� 7RRO� 0DUN� ,GHQWL¿FDWLRQV� LQ� )RUHQVLF�
Science

Junfeng J. Song, MS*, 100 Bureau Drive, Mail Stop 8212, Gaithersburg, MD 20899; Theodore V. Vorburger, PhD, 100 Bureau Drive, 

Mail Stop 8212, Gaithersburg, MD 20899; Wei Chu*, 100 Bureau Drive, Mail Stop 8212, Gaithersburg, MD 20899; James H. Yen, 

PhD, Statisical Engineering Division, NIST, 100 Bureau Drive, Mail Stop 8980, Gaithersburg, MD 20878-8980; Johannes A. Soons, 

PhD, NIST, 100 Bureau Drive, Mail Stop 8223, Gaithersburg, MD 20899; Mingsi Tong, PhD*, NIST, 100 Bureau Drive, Mail Stop 8212, 

Gaithersburg, MD 20899; Xiaoyu A. Zheng, MS, 100 Bureau Drive, Mail Stop 8212, Gaithersburg, MD 20899; Thomas B. Renegar, BS, 

����%XUHDX�'ULYH��0DLO�6WRS�������*DLWKHUVEXUJ��0'��������5REHUW�0��7KRPSVRQ��%6��1,67��2I¿FH�RI�6SHFLDO�3URJUDPV�)RUHQVLF�
Sciences, 100 Bureau Drive, Mail Stop 8102, Gaithersburg, MD 20899; and Rick M. Silver, PhD, NIST, 100 Bureau Drive, Mail Stop 

8212, Gaithersburg, MD 20899 

After attending this presentation, attendees will appreciate the challenges of conducting evidence-based research to establish a 
VFLHQWL¿F�SURFHGXUH�IRU�TXDQWLWDWLYH�HUURU�UDWH�UHSRUWLQJ�WR�VXSSRUW�EDOOLVWLFV�DQG�WRRO�PDUN�LGHQWL¿FDWLRQV�LQ�WKH�8QLWHG�6WDWHV�

7KLV�SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�H[SODLQLQJ�D�QHZ�PHWKRG��&RQJUXHQW�0DWFKLQJ�&HOOV��&0&���
GHYHORSHG�IRU�DFFXUDWH�EDOOLVWLFV�LGHQWL¿FDWLRQ�DQG�HUURU�UDWH�FDOFXODWLRQ�

6LGH�E\�VLGH�LPDJH�FRPSDULVRQV�IRU�EDOOLVWLF�LGHQWL¿FDWLRQ�KDYH�PRUH�WKDQ�D�����\HDU�KLVWRU\��KRZHYHU��DV�VWDWHG�LQ�D������1DWLRQDO�
5HVHDUFK�&RXQFLO�5HSRUW�� � ���� ³7KH� YDOLGLW\� RI� WKH� IXQGDPHQWDO� DVVXPSWLRQV� RI� XQLTXHQHVV� DQG� UHSURGXFLELOLW\� RI� ¿UHDUPV�UHODWHG�
WRROPDUNV�>VLF@�KDV�QRW�\HW�EHHQ�IXOO\�GHPRQVWUDWHG�´������³5HFHQW�FRXUW�GHFLVLRQV� LQ�ZKLFK�DGPLVVLELOLW\�RI�¿UHDUPV�WRROPDUN�>VLF@�
HYLGHQFH�ZDV�LQ�TXHVWLRQ�KDYH�JHQHUDOO\�DFFHSWHG�WKDW�WKH�¿HOG�KDV�YDOLGLW\�EXW�KDYH�UHIXVHG�WR�DFFHSW�µH[FOXVLRQ�RI�DOO�RWKHU�¿UHDUPV¶�
DUJXPHQWV�´��DQG������³6LQFH�WKH�EDVLV�RI�DOO�IRUHQVLF�LGHQWL¿FDWLRQ�LV�SUREDELOLW\�WKHRU\��H[DPLQHUV�FDQ�QHYHU�UHDOO\�DVVHUW�D�FRQFOXVLRQ�
RI�µLGHQWL¿FDWLRQ�WR�H[FOXVLRQ�RI�DOO�RWKHUV�LQ�WKH�ZRUOG�¶�EXW�DW�EHVW�FDQ�RQO\�DVVHUW�D�YHU\�VPDOO�SUREDELOLW\�RI�D�FRLQFLGHQWDO�PDWFK´�1-2

+RZHYHU��IRU�'1$�EDVHG�LGHQWL¿FDWLRQV��WKH������1DWLRQDO�$FDGHP\�RI�6FLHQFHV�5HSRUW��Strengthening Forensic Science in the 

United States:  A Path Forward�� VWDWHG�� � ³7KH�FRXUWV� DOUHDG\�KDYH�SURYHQ� WKHLU� DELOLW\� WR�GHDO�ZLWK� VRPH�GHJUHH�RI�XQFHUWDLQW\� LQ�
LQGLYLGXDOL]DWLRQV��ZLWK�LWV�VPDOO��EXW�QRQ]HUR��HUURU�UDWH�´�3

,W�KDV�EHHQ�D�IXQGDPHQWDO�FKDOOHQJH�LQ�IRUHQVLF�VFLHQFH�WR�FRQGXFW�HYLGHQFH�EDVHG�UHVHDUFK�IRU�HVWDEOLVKLQJ�D�VFLHQWL¿F�SURFHGXUH�
IRU�TXDQWLWDWLYH�HUURU�UDWH�UHSRUWLQJ�WR�VXSSRUW�EDOOLVWLFV�DQG�WRRO�PDUN�LGHQWL¿FDWLRQV�LQ�WKH�8QLWHG�6WDWHV�

7KH�1DWLRQDO� ,QVWLWXWH� RI� 6WDQGDUGV� DQG�7HFKQRORJ\¶V� �1,67¶V�� )RUHQVLF�7RSRJUDSK\� DQG� 6XUIDFH�0HWURORJ\� 3URMHFW� VHHNV� WR�
VXSSRUW�8QLWHG�6WDWHV�IRUHQVLF�LGHQWL¿FDWLRQV�E\�GHYHORSLQJ�QRYHO�SK\VLFDO�VWDQGDUGV�DQG�PHDVXUHPHQW�V\VWHPV���7KH�UHVHDUFK�WHDP�KDV�
GHYHORSHG�1,67�6WDQGDUG�5HIHUHQFH�0DWHULDO��650��EXOOHWV�DQG�FDUWULGJH�FDVHV�ZKLFK�DUH�EHLQJ�XVHG�LQ�WKH�8QLWHG�6WDWHV�DQG�IRUHLJQ�
crime laboratories as reference standards.4,5  The team also developed topography measurement systems and correlation software for 
bullets and cartridge cases, which have been used in support of the 2008 National Academies Study and in a laboratory comparison of 
ballistic imaging systems in crime labs.4,6,7  In addition, results of two studies have shown a high-correlation accuracy using the NIST 
topography correlation system relative to a commercial system.6,8

1,67�UHVHDUFKHUV�KDYH�UHFHQWO\�GHYHORSHG�WKH�QHZ�&0&�PHWKRG�IRU�DFFXUDWH�EDOOLVWLFV�LGHQWL¿FDWLRQ�DQG�HUURU�UDWH�FDOFXODWLRQ���
7KH�&0&�PHWKRG�LV�EDVHG�RQ�FRUUHODWLRQV�RI�SDLUV�RI�VPDOO�FRUUHODWLRQ�FHOOV�LQVWHDG�RI�FRUUHODWLRQV�RQ�WKH�HQWLUH�LPDJHV���7KUHH�W\SHV�
RI�LGHQWL¿FDWLRQ�SDUDPHWHUV�DUH�FUHDWHG�IRU�XQLTXHO\�LGHQWLI\LQJ�FRUUHODWHG�FHOO�SDLUV�RULJLQDWLQJ�IURP�WKH�VDPH�¿UHDUP���7KLV�HQDEOHV�DQ�
DSSURDFK�WR�FDOFXODWLQJ�HUURU�UDWHV�EDVHG�RQ�WKH�WRWDO�QXPEHU�RI�FRUUHODWLRQ�FHOOV��WKH�QXPEHU�RI�TXDOL¿HG�&0&�FHOO�SDLUV��DQG�WKH�IDOVH�
SRVLWLYH�DQG�IDOVH�QHJDWLYH�LGHQWL¿FDWLRQ�SUREDELOLW\�IRU�DQ�LQGLYLGXDO�FHOO�SDLU���9DOLGDWLRQ�WHVWV�RI�WKH�&0&�PHWKRG�KDYH�UHFHQWO\�EHHQ�
FRPSOHWHG�XVLQJ����FDUWULGJH�FDVHV�¿UHG�ZLWK�FRQVHFXWLYHO\�PDQXIDFWXUHG�SLVWRO�VOLGHV���7KHVH�WHVWV�LQFOXGH�����.QRZQ�1RQ�0DWFKLQJ�
DQG����.QRZQ�0DWFKLQJ�LPDJH�FRUUHODWLRQV���7KH�UHVXOWV�GR�QRW�SURGXFH�DQ\�IDOVH�SRVLWLYH�RU�IDOVH�QHJDWLYH�LGHQWL¿FDWLRQV�DQG�VR�SURYLGH�
VWURQJ�LQLWLDO�VXSSRUW�IRU�WKH�HIIHFWLYHQHVV�RI�WKH�&0&�PHWKRG���$�PHWKRG�IRU�FDOFXODWLQJ�HUURU�UDWHV�KDV�DOVR�EHHQ�GHYHORSHG�XVLQJ�WKH�
&0&�DSSURDFK���,W�LV�EHOLHYHG�WKDW�WKLV�PHWKRG�FDQ�EH�DGDSWHG�WR�ODUJH�GDWDEDVHV�DQG�XVHG�IRU�VXSSRUWLQJ�EDOOLVWLFV�LGHQWL¿FDWLRQV�LQ�FRXUW�
SURFHHGLQJV�LQ�D�PDQQHU�VLPLODU�WR�PHWKRGV�XVHG�IRU�'1$�LGHQWL¿FDWLRQV�
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