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B119 Evaluating the Gray Scale Response Difference Associated With Bullet 
Comparisons Using Optical Microscopy
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�JDLQ�D�JUHDWHU�DSSUHFLDWLRQ�IRU�KRZ�WHGLRXV�DQG�GHOLFDWH�WKH�WDVN�RI�EXOOHW�FRPSDULVRQV�
is and understand that the inherent error associated with these types of comparisons can be overcome with the proper approach.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\��VSHFL¿FDOO\�WKH�¿UHDUPV�H[DPLQHU�IDFWLRQ��E\�SURYLGLQJ�UHVXOWV�IURP�
D�FRQWUROOHG�H[SHULPHQW�ZLWK�D�NQRZQ�EXOOHW�SUR¿OH���7KH�UHSURGXFLELOLW\�RI�WKLV�UHVHDUFK�ZLOO�SURYLGH�DQ�RSSRUWXQLW\�IRU�D�VWDUWLQJ�SRLQW�
for future methodology that produces bullet comparisons with greater reliability.

Firearms examiners have long been interested in a method that would image the striae of a bullet so that it could be entered into 

a database for subsequent comparison to other bullets.  As the development, use, and application of these databases grew, so did the 

SUREOHPV�DVVRFLDWHG�ZLWK�WKHP���7KH�DOJRULWKPV�ZHUH�EUHDNLQJ�GRZQ�DQG�WKH�VRIWZDUH�ZDV�QRW�IXQFWLRQLQJ�DW� WKH�OHYHO�RI�SUHFLVLRQ�
H[SHFWHG�E\�¿UHDUPV�H[DPLQHUV��WKXV�DQDO\VWV�VWRSSHG�XVLQJ�WKH�GDWDEDVHV�DQG�UHWXUQHG�WR�WKH�WUDGLWLRQDO�ODERULRXV�PHWKRGV�RI�EXOOHW�
DQDO\VLV�XVLQJ�WKH�FRPSDULVRQ�PLFURVFRSH��KRZHYHU��WKH�XVH�RI�WKH�FRPSDULVRQ�PLFURVFRSH�LV�QRW�ZLWKRXW�LWV�RZQ�VHW�RI�OLPLWDWLRQV���
When using a comparison microscope, two separate stages with two separate light sources are necessary because the determination of 

the distribution of striae on a bullet is sensitive to bullet position and orientation.  It is suggested that many of the problems associated 

with bullet-based database systems are directly related to methods in which images are captured, along with the number and type of 

images.

The goal of this research was to ultimately determine if bullet comparisons using optical microscopic imaging were possible, 

rather than live bullet-to-bullet comparisons.  Once that was determined, which microscope would produce the best results for bullet 

FRPSDULVRQ�XWLOL]LQJ�FDSWXUHG�LPDJHV�DQG�WKH�PLQLPXP�QXPEHU�RI�LPDJHV�WKDW�VKRXOG�EH�WDNHQ�RI�D�VLQJOH�ODQG�LPSUHVVLRQ�WR�DFFRXQW�
IRU�DOO�SRWHQWLDO�YDULDWLRQV�LQ�EXOOHW�SUR¿OHV�ZDV�LGHQWL¿HG���7R�LGHQWLI\�SUR¿OH�PHDVXUHPHQW�HUURU�LQKHUHQW�LQ�RULHQWDWLRQ�DQG�URWDWLRQDO�
DQG�WUDQVODWLRQDO�PLVV�RULHQWDWLRQ��WKH�SUR¿OH�RI�D�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67��Standard Reference Material 
�650�������VWDQGDUG�EXOOHW�ZDV�PHDVXUHG�ZKLOH�PLVRULHQWHG�LQ�V\VWHPDWLF�ZD\V�XVLQJ�D�OLJKW�PLFURVFRSH���7KHVH�PHDVXUHPHQWV�ZHUH�
WKHQ�UHSHDWHG�ZLWK�D�=HWD��'����RSWLFDO�PLFURVFRSH�DQG�D�/HLFD® FSC comparison microscope to determine which microscope produced 

WKH�JUHDWHVW�FRUUHVSRQGHQFH�IRU�PLVRULHQWHG�1,67�EXOOHW�SUR¿OHV���7KH�PHWKRG�DSSOLHG�XWLOL]HG�FDSWXUHG�LPDJHV�WKDW�ZHUH�FRQYHUWHG�LQWR�
OLJKW�FRQWUDVW�SUR¿OHV��ZKLFK�ZHUH�D�UHSUHVHQWDWLRQ�RI�WKH�EXOOHW�VXUIDFH�EDVHG�RQ�OLJKW�LQWHQVLWLHV���)URP�WKHVH�SUR¿OHV��LGHQWL¿HG�SHDNV�
and valleys were grouped into resolution bins or segments of a particular length which were used to subdivide the land impression of the 

EXOOHW�DQG�GLVFULPLQDWH�SHDNV�DQG�YDOOH\V���7KH�UHVXOWV�VKRZHG�WKDW�WKH�OLJKW�PLFURVFRSH�SURGXFHG�WKH�KLJKHVW�OHYHO�RI�FRUUHVSRQGHQFH�
ZLWK������WRWDO�SHDN�FRUUHVSRQGHQFH�IRU�ERWK�ODWHUDOO\�DQG�URWDWLRQDOO\�VKLIWHG�SUR¿OHV������P�DQG����UHVSHFWLYHO\��ZLWK�D����P�ELQ�
resolution.

Based on this study it was concluded that bullet comparison through the use of images captured by optical microscopy is possible.  It 

LV�WKXV�VXJJHVWHG�WKDW�VRPHWKLQJ�VLPLODU�WR�WKH�=HLVV�8QLYHUVDO�OLJKW�PLFURVFRSH�ZLWK�UHÀHFWHG�WKURXJK�WKH�OHQV�LOOXPLQDWLRQ�EH�XVHG�IRU�
this methodology for bullet analysis and comparison using a bin resolution no less than 15 microns.  With this microscope, the minimum 

QXPEHU�RI�LPDJHV�UHTXLUHG�WR�DFFRXQW�IRU�SRWHQWLDO�PLVRULHQWDWLRQ��RU�EXOOHW�SUR¿OH�YDULDWLRQV��DUH����LPDJHV�SHU�ODQG�LPSUHVVLRQ�
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