
* 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. 

374

B116 NIST Reference Ballistic Tool Mark Database for Research and Development of 
,GHQWL¿FDWLRQ�6\VWHPV�DQG�&RQ¿GHQFH�/LPLWV

Xiaoyu A. Zheng, MS*, 100 Bureau Drive, Mail Stop 8212, Gaithersburg, MD 20899; Johannes A. Soons, PhD, NIST, 100 Bureau Drive, 
0DLO�6WRS�������*DLWKHUVEXUJ��0'��������5REHUW�0��7KRPSVRQ��%6��1,67��2I¿FH�RI�6SHFLDO�3URJUDPV�)RUHQVLF�6FLHQFHV������%XUHDX�
Drive, Mail Stop 8102, Gaithersburg, MD 20899; and Mingsi Tong, PhD, NIST, 100 Bureau Drive, Mail Stop 8212, Gaithersburg, MD 
20899

After attending this presentation, attendees will understand how the National Institute of Standards and Technology (NIST) 
HVWDEOLVKHG�LWV�UHIHUHQFH�EDOOLVWLF�WRRO�PDUN�GDWDEDVH���7KLV�LQFOXGHV�PHWD�GDWD�FDWHJRUL]DWLRQ��VWDQGDUG�¿OH�H[FKDQJH�IRUPDW��DQG�WHVW�
¿UH�VHOHFWLRQ���$WWHQGHHV�ZLOO�DOVR�OHDUQ�ZK\�WKLV�UHIHUHQFH�GDWDEDVH�LV�LPSRUWDQW�WR�WKH�HYROYLQJ�¿HOG�RI�REMHFWLYH�¿UHDUP�DQG�WRRO�PDUN�
analysis.

This presentation will impact the forensic science community by sharing how the research database and the infrastructure developed 
LQ�WKLV�SURMHFW�SURYLGH�D�JURZLQJ��VKDUHG��VFLHQWL¿F�NQRZOHGJH�EDVH�RQ�WKH�GHJUHH�RI�VLPLODULW\�WKDW�FDQ�EH�IRXQG�EHWZHHQ�PDUNV�PDGH�
E\�GLIIHUHQW�¿UHDUPV�DQG�WKH�YDULDELOLW\�LQ�PDUNV�PDGH�E\�DQ�LQGLYLGXDO�¿UHDUP���7KLV�LV�DFKLHYHG�WKURXJK�D�ODUJH�YDULHW\�RI�FKDOOHQJLQJ�
GDWDVHWV�UHSUHVHQWLQJ�������WHVW�¿UHV�FRQGXFWHG�XVLQJ�FRQVHFXWLYHO\�PDQXIDFWXUHG�EDUUHOV��VOLGHV��¿ULQJ�SLQV��DQG�RWKHU�¿UHDUP�SDUWV������
WHVW�¿UHV�FRQGXFWHG�XVLQJ�WKH�VDPH�¿UHDUP��ZLWK�ODUJH�QXPEHUV�RI�LQWHUPHGLDWH�¿ULQJV�WR�UHSUHVHQW�YDU\LQJ�GHJUHHV�RI�¿UHDUP�ZHDU��DQG��
����WHVW�¿UHV�FRQGXFWHG�XVLQJ�GLIIHUHQW�EUDQGV�RI�DPPXQLWLRQV�

7KH� GDWDEDVH� FRQWDLQV� WHVW� ¿UHV� FKDUDFWHUL]HG� E\� XVLQJ� VWDWH�RI�WKH�DUW�PHDVXUHPHQW� HTXLSPHQW� DQG�PHDVXUHPHQW� SURWRFROV� DW�
1,67���7KH�GDWDEDVH�ZLOO�GULYH�WKH�GHYHORSPHQW�DQG�YDOLGDWLRQ�RI�PDWKHPDWLFDO�FULWHULD��DOJRULWKPV��DQG�V\VWHPV�IRU�REMHFWLYH�¿UHDUPV�
LGHQWL¿FDWLRQ���7KLV�LV�DFKLHYHG�WKURXJK�D�XQLTXH�IRFXV�RQ�FKDOOHQJLQJ�VFHQDULRV��VXFK�DV�FRQVHFXWLYHO\�PDQXIDFWXUHG�¿UHDUP�FRPSRQHQWV��
SHUVLVWHQFH�¿ULQJV��DQG�GLIIHUHQW�DPPXQLWLRQ�W\SHV���7KHVH�UHVHDUFK�GDWDVHWV�FDQQRW�EH�REWDLQHG�IURP�H[LVWLQJ�IRUHQVLF�GDWDEDVHV�VXFK�DV�
WKH�1DWLRQDO�,QWHJUDWHG�%DOOLVWLF�,QIRUPDWLRQ�1HWZRUN��1,%,1����,W�LV�QRW�HFRQRPLFDOO\�IHDVLEOH�IRU�D�VLQJOH�HQWLW\�VXFK�DV�D�XQLYHUVLW\�RU�
V\VWHP�GHYHORSHU�WR�JHQHUDWH�WKH�YDULHW\�RI�GDWD�VHWV�UHTXLUHG�IRU�EURDGO\�DSSOLFDEOH�UHVXOWV���7KH�GDWDEDVH�ZLOO�FRQWDLQ�ERWK�UHÀHFWDQFH�
PLFURVFRS\�LPDJHV�DQG��'�VXUIDFH�WRSRJUDSK\�GDWD�WR�HDVH�WKH�WUDQVLWLRQ�WR��'�VXUIDFH�WRSRJUDSK\�PHWURORJ\�

7KH�FKDOOHQJLQJ�LGHQWL¿FDWLRQ�VFHQDULRV�SURYLGH�UHVHDUFKHUV��IRU�WKH�¿UVW�WLPH��ZLWK�WKH�ODUJH�YDULHW\�RI�GDWD�QHHGHG�WR�DVVHVV�ZRUVW�
FDVH�YDULDELOLW\�DQG�UHSHDWDELOLW\��SURYLGLQJ�D�SDWK�WR�WKH�GHYHORSPHQW�RI�VFLHQWL¿FDOO\�MXVWL¿HG�PHWKRGV�WKDW�\LHOG�LGHQWL¿FDWLRQ�UHVXOWV�
ZLWK�ZHOO�FKDUDFWHUL]HG��TXDQWLWDWLYH�FRQ¿GHQFH�OLPLWV�

7KH�SURMHFW�REMHFWLYH�LV�DQ�RSHQ�DFFHVV�UHVHDUFK�GDWDEDVH�RI�EXOOHW�DQG�FDUWULGJH�UHIHUHQFH�GDWD��FRQVLVWLQJ�RI�WUDGLWLRQDO�UHÀHFWDQFH�
PLFURVFRS\� LPDJHV� DQG��'� VXUIDFH� WRSRJUDSK\�� �7KH�GDWDEDVH�ZLOO� IRVWHU� WKH� GHYHORSPHQW� DQG�YDOLGDWLRQ�RI� DGYDQFHG� DOJRULWKPV��
PDWKHPDWLFDO�VLPLODULW\�FULWHULD��DQG�TXDQWLWDWLYH�FRQ¿GHQFH�OLPLWV�IRU�REMHFWLYH�EDOOLVWLFV�LGHQWL¿FDWLRQ�

The 2009 National Academy of Sciences Report, Strengthening Forensic Science in the United States:  A Path Forward, called 
LQWR�TXHVWLRQ��DPRQJ�RWKHU�LVVXHV�� WKH�REMHFWLYLW\�RI�YLVXDO� WRRO�PDUN�LGHQWL¿FDWLRQ�E\�¿UHDUPV�H[DPLQHUV�1  The National Academy 
RI� 6FLHQFHV� UHFRPPHQGHG� GHYHORSPHQW� RI� REMHFWLYH� WRRO�PDUN� LGHQWL¿FDWLRQ� FULWHULD� DQG� HUURU�UDWH� HVWLPDWHV�� � ,QGXVWU\�� DFDGHPLD��
and government laboratories are pursuing two promising approaches toward this goal:  (1) development of mathematical criteria and 
DGYDQFHG�DOJRULWKPV�IRU�WKH�REMHFWLYH�DQG�DXWRPDWHG�LGHQWL¿FDWLRQ�DQG�VFRULQJ�RI�SRWHQWLDO�PDWFKHV��DQG������VXSSOHPHQWLQJ�WUDGLWLRQDO�
UHÀHFWDQFH�PLFURVFRS\�LPDJHV�ZLWK��'�VXUIDFH�WRSRJUDSK\�PHDVXUHPHQW�GDWD��

'HYHORSPHQW�DQG�YDOLGDWLRQ�RI�ERWK�RI�WKHVH�DSSURDFKHV�WR�REMHFWLYH�WRRO�PDUN�LGHQWL¿FDWLRQ�DUH�KLQGHUHG�E\�D�ODFN�RI�DFFHVV�WR�
WRRO�PDUN�GDWD�VHWV�WKDW�������UHSUHVHQW�WKH�ODUJH�YDULHW\�RI�EDOOLVWLF�WRRO�PDUNV�HQFRXQWHUHG�E\�WRRO�PDUN�H[DPLQHUV��DQG������UHSUHVHQW�
FKDOOHQJLQJ�LGHQWL¿FDWLRQ�VFHQDULRV��VXFK�DV�WKRVH�SRVHG�E\�FRQVHFXWLYHO\�PDQXIDFWXUHG�¿UHDUPV�FRPSRQHQWV���,W�LV�QRW�HFRQRPLFDOO\�
IHDVLEOH�IRU�LQGLYLGXDO�FRPSDQLHV�RU�LQVWLWXWLRQV�WR�JHQHUDWH�WKHLU�RZQ�GDWD�VHWV���7KLV�PDNHV�LW�GLI¿FXOW�IRU�WKHVH�HQWLWLHV�WR�REMHFWLYHO\�
HYDOXDWH� WKHLU� VROXWLRQV�� �'XULQJ� WKH� V\PSRVLXP�KHOG�DW�1,67�HQWLWOHG�� ³0HDVXUHPHQW�6FLHQFH�DQG�6WDQGDUGV� LQ�)RUHQVLF�)LUHDUPV�
$QDO\VLV������´�RQH�RI�WKH�SULRULW\�UHTXHVWV�IURP�WKH�DWWHQGHHV�ZDV�WKH�FRQVWUXFWLRQ�RI�D�GDWDEDVH�ZKHUH�EXOOHW��FDUWULGJH�FDVH��DQG�WRRO�
PDUN�VXUIDFH�GDWD�FDQ�EH�VKDUHG�EHWZHHQ�UHVHDUFKHUV�WR�IDFLOLWDWH�WHVWLQJ��UH¿QHPHQW��DQG�FRPSDULVRQ�RI�QHZ�V\VWHPV��PHWKRGV��DQG�
algorithms. 
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7KH�GDWDEDVH�ZLOO�SURYLGH�WKH�UHSUHVHQWDWLYH�YDULHW\�RI�WRRO�PDUN�GDWD�UHTXLUHG��UDQJLQJ�IURP�FULPH�ODERUDWRU\�WHVW�¿UHV�WR�WHVW�¿UHV�
FRQGXFWHG�XVLQJ�FRQVHFXWLYHO\�PDQXIDFWXUHG�EDUUHOV��¿ULQJ�SLQV�� VOLGHV��DQG�RWKHU�¿UHDUP�VXUIDFHV�� �7KH�GDWDEDVH�ZLOO�FRQWDLQ�ERWK�
UHÀHFWDQFH�PLFURVFRS\�LPDJHV�DQG��'�VXUIDFH�WRSRJUDSK\�GDWD���7KH�GDWDEDVH�ZLOO�FRQVLVW�RI�LQGH[HG�VXUIDFH�GDWD�DFTXLUHG�DW�1,67�
using state-of-the-art instruments and measurement procedures.  Some of the data collected will be stored in a closed database for 
possible future application to the validation and comparison of correlation software. 

7KH�GDWDEDVH�ZLOO�HQDEOH�UHVHDUFKHUV�WR�WHVW�DQG�YDOLGDWH�QHZ�DSSURDFKHV�WR�REMHFWLYH��PDWKHPDWLFV�EDVHG�WRRO�PDUN�LGHQWL¿FDWLRQ�
ZKLOH�HDVLQJ� WKH� WUDQVLWLRQ� WR��'�VXUIDFH� WRSRJUDSK\�GDWD�� �7KH�GDWDEDVH�ZLOO�SURYLGH�D� IRXQGDWLRQ� IRU�D� VFLHQWL¿F�NQRZOHGJH�EDVH�
RQ� WKH� GHJUHH� RI� VLPLODULW\� WKDW� FDQ� EH� IRXQG� EHWZHHQ�PDUNV�PDGH� E\� GLIIHUHQW� ¿UHDUPV� DQG� WKH� YDULDELOLW\� LQ�PDUNV�PDGH� E\� DQ�
LQGLYLGXDO�¿UHDUP���7KH�FXUUHQW�³IDLUO\�OLPLWHG´�NQRZOHGJH�EDVH�LV�D�IXQGDPHQWDO�EDUULHU�WR�WKH�GHYHORSPHQW�DQG�YDOLGDWLRQ�RI�REMHFWLYH�
PDWKHPDWLFDO�VLPLODULW\�FULWHULD�DQG�DVVRFLDWHG�FRQ¿GHQFH�OLPLWV�DSSOLFDEOH�WR�D�EURDG�UDQJH�RI�¿UHDUPV�DQG�DPPXQLWLRQ�EUDQGV�1

Reference:
1. National Academy of Sciences, Strengthening Forensic Science in the United States:  A Path Forward, The National Academies 
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