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B78 Assessing the Forensic Potential of Small Arms Propellant Micromorphometry as 
an Aid in the Investigation of Improvised Explosive Devices (IEDs):  A Pilot Study

Jack Hietpas, PhD*, 1617 Courthouse Road, Stafford, VA 22554-5409; and Peter J. Diaczuk, BS, 445 W 59th Street, New York, NY 
10019-2925

After attending this presentation, participants will have a better understanding of the strengths and limitations of morphometry as a 

PHWKRG�IRU�WKH�FKDUDFWHUL]DWLRQ�DQG�GLVFULPLQDWLRQ�RI�VPDOO�DUPV�SURSHOODQWV�
This presentation will impact the forensic science community by demonstrating the application of automated image analysis for the 

PHDVXUHPHQW�RI�VPDOO�DUPV�PRUSKRPHWU\�DV�D�TXDQWLWDWLYH�PHWKRG�IRU�WKH�FKDUDFWHUL]DWLRQ�RI�H[SORVLYHV�
3LSH�ERPEV�DUH�WKH�PRVW�FRPPRQ�,('�LQ�WKH�8QLWHG�6WDWHV��ZLWK�WKH�PDMRULW\�FRQWDLQLQJ�VPDOO�DUPV�SURSHOODQW��6PRNHOHVV�3RZGHU�

�63��DQG�%ODFN�3RZGHU��%3���DV�WKH�PDLQ�H[SORVLYH�FKDUJH�1��,Q�DGGLWLRQ��8QLWHG�6WDWHV�DQG�FRDOLWLRQ�ZDU�¿JKWHUV�FRPEDW�,('V�DW�DQ�
unprecedented scale.2��7KXV�WKHUH�LV�D�QHHG�WR�GHYHORS�UREXVW�PHWULFV�IRU�WKH�FKDUDFWHUL]DWLRQ�RI�SURSHOODQWV�WKDW�DUH�XVHG�DV�H[SORVLYHV�DV�
well as for comparisons between exemplar and recovered explosive residues.  SP micrometry (length and width measurements) has been 

shown to help reduce the number of possible manufactured brands, thus providing fast, valuable investigative information.1  

,Q�WKLV�SLORW�VWXG\��WKH�SRWHQWLDO�WR�XVH�DXWRPDWHG�LPDJH�DQDO\VLV�VRIWZDUH�WR�FKDUDFWHUL]H�VPDOO�DUPV�SURSHOODQWV�ZDV�LQYHVWLJDWHG���
Approximately 50 samples of SP and BP were acquired.  These samples consist of eight propellant distributors and span 37 brands.  

In addition, there are several sample brand replicates that have either different production dates or different distributors.  For each 

VDPSOH��DW� OHDVW�����NHUQHOV�RI�SRZGHU�ZHUH�SODFHG�RQ�WUDQVSDUHQW�DGKHVLYH�EDFNLQJV�� �7UDQVPLWWHG�OLJKW�ZDV�XVHG�WR�SURGXFH�KLJK�
FRQWUDVW�³PDVNV´�RI�WKH�LQGLYLGXDO�NHUQHOV���3KRWRPLFURJUDSKV�ZHUH�FDSWXUHG�DW������[�PDJQL¿FDWLRQ�XVLQJ�VWHUHRPLFURVFRS\���2SHQ�
VRXUFH�LPDJH�DQDO\VLV�VRIWZDUH�ZDV�XVHG�WR�SURFHVV�WKH�SURSHOODQW�NHUQHO�LPDJHV��WKXV�DOORZLQJ�WKRXVDQGV�RI�SDUWLFOHV�WR�EH�TXLFNO\�
FKDUDFWHUL]HG���7KH�IROORZLQJ�SDUDPHWHUV�ZHUH�PHDVXUHG�IRU�DOO�WKH�SDUWLFOHV�LQ�HDFK�FDSWXUHG�LPDJH���DUHD��SHULPHWHU��PDMRU�DQG�PLQRU�
D[LV�RI�EHVW�¿W�HOOLSVH��FLUFXODULW\��SRURVLW\��DVSHFW�UDWLR��DQG�VROLGLW\�� �&DQRQLFDO�'LVFULPLQDQW�$QDO\VLV��&'$��ZDV�XVHG�WR�VHSDUDWH�
WKH�VDPSOH�FODVVHV���7KHVH�FODVVHV�ZHUH�WUHDWHG�DV�D�GDWDEDVH�RI�NQRZQ�VWDQGDUGV���1H[W��DQ�LQGHSHQGHQW�VHW�RI�SDUWLFOHV�ZDV�SURFHVVHG�
�IURP�WKH�RULJLQDO�VWRFN�SURSHOODQW�VDPSOHV��� �7KHVH�ZHUH� WUHDWHG�DV�³XQNQRZQ´�VDPSOHV�� �7KHVH�³XQNQRZQV´�ZHUH�DVVLJQHG� WR� WKH�
FODVV��GDWDEDVH�HQWU\��WKDW�KDG�WKH�VPDOOHVW�0DKDODQRELV�GLVWDQFH���6HYHQ�VDPSOHV�ZHUH�LQFRUUHFWO\�DVVLJQHG�WR�WKH�VSHFL¿F�GDWDEDVH�
HQWU\��KRZHYHU��WZR�RI�WKHVH�ZHUH�VLPSO\�DVVLJQHG�WR�UHSOLFDWH�HQWULHV��VDPH�EUDQG��GLIIHUHQW�ORW�RU�GLVWULEXWRU����,Q�DGGLWLRQ��WZR�RI�WKH�
incorrect samples were assigned to database entries that have been reported to be the same propellant but sold under different brand 

names.  The remaining three samples were truly incorrect assignments.  The results from this study show that there is potential for using 

DXWRPDWHG�LPDJH�DQDO\VLV�IRU�WKH�FKDUDFWHUL]DWLRQ�RI�VPDOO�DUPV�SURSHOODQWV���%\�XVLQJ�DXWRPDWHG�PHWKRGV��WKH�WLPH�UHTXLUHG�IRU�SDUWLFOH�
measurements is dramatically reduced in comparison to manual methods.
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