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B107 A Novel Software-Based Toolset for Latent Print Examination

Donald T. Gantz, PhD*, George Mason University, Dept of Applied IT, MS 1G8, 4400 University Drive, Fairfax, VA 22030; Daniel 
Gantz*, Sciometrics, 2027 N Utah Street, Arlington, VA 22207; Mark A. Walch, MA, MPH, Sciometrics LLC, 2303 Dulles Station 
Boulevard, Herndon, VA 20171; Maria A. Roberts, 2501 Investigation Parkway, Quantico, VA 22135; and JoAnn Buscaglia, PhD, FBI 
Laboratory, CFSRU, 2501 Investigation Parkway, Quantico, VA 22135

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��SDUWLFLSDQWV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�IHDWXUHV�DQG�EHQH¿WV�RI�XVLQJ�D�QRYHO�DXWRPDWHG�V\VWHP�WR�
augment their existing tools for latent print searching and matching.

This presentation will impact the forensic science community by reporting on the development and testing of a novel toolset for 
latent print examination.  The toolset provides a larger candidate list with latent features mapped onto the reference print, thereby 
SRWHQWLDOO\�LQFUHDVLQJ�WKH�OLNHOLKRRG�RI�LGHQWL¿FDWLRQ�LI�WKH�GDWDEDVH�FRQWDLQV�WKH�UHIHUHQFH�SULQW���7KH�XVH�RI�WKLV�WRROVHW�KDV�SRWHQWLDO�
FRVW�VDYLQJ�EHQH¿WV�LQ�UHGXFLQJ�H[DPLQHU�WLPH�DQG�LQFUHDVLQJ�WKH�HI¿FLHQF\�RI�H[SHUW�H[DPLQHUV�

7KLV�SUHVHQWDWLRQ�ZLOO�LQWURGXFH�LQQRYDWLYH�WRROVHWV�IRU�ODWHQW�¿QJHUSULQW�H[DPLQDWLRQ�WKDW�VLJQL¿FDQWO\�UHGXFH�WKH�ODERU�LQWHQVLW\�RI�
H[DPLQDWLRQ�DQG�PDNH�SRVVLEOH�WKH�GHWDLOHG�FRPSDULVRQ�RI�D�ODWHQW�SULQW�WR�ODUJH�GDWDEDVHV�RI�UHIHUHQFH�SULQWV���7KH�WRROVHWV�UHVXOW�IURP�
DQ�LQQRYDWLYH�WHFKQRORJ\�WKDW�FDSWXUHV�ULGJH�DQG�IXUURZ�LQIRUPDWLRQ�LQ�D�¿QJHUSULQW�YLD�D�FRQFHSW�RI�5LGJH�6SHFL¿F�0DUNHUV��560V��1  
560V�DUH�H[SORLWHG�WR�SURGXFH�LQYHUWLEOH�RYHUOD\V�EHWZHHQ�D�ODWHQW�DQG�D�UHIHUHQFH�SULQW�WKDW�UHPRYHV�WKH�ORFDO�QRQ�OLQHDU�GLVWRUWLRQ�
between the prints.  Each overlay is scored at the pixel level by an algorithm that evaluates the accuracy of the overlay at the pixel level 
ZLWKLQ�ULGJHV�DQG�IXUURZV���7KH�RYHUOD\�WHFKQRORJ\�DQG�VFRULQJ�DOJRULWKPV�ZHUH�SUHYLRXVO\�SUHVHQWHG�DQG�WKH�SHUIRUPDQFH�RI�WKH�560�
WHFKQRORJ\�XVLQJ�WKH�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67��6SHFLDO�'DWDEDVH����ODWHQW�SULQW�GDWD�VHW�ZDV�GHPRQVWUDWHG��
WKLV�SUHVHQWDWLRQ�UHSRUWV�RQ�QHZ�UHVXOWV�RI�WHVWLQJ�WKH�FXUUHQW�WRROVHW�E\�ODWHQW�SULQW�H[DPLQHUV�ZLWKLQ�YDULRXV�RUJDQL]DWLRQV�1-3 

/DWHQW�SULQWV�RIWHQ�RIIHU� WKH�EHVW�SRVVLELOLW\� IRU� LGHQWL¿FDWLRQ�RI� VXVSHFWV� LQ�FULPLQDO�DQG� WHUURULVW� FDVHV��KRZHYHU�� ODWHQW�SULQWV�
DUH�DOVR�WKH�PRVW�GLI¿FXOW�WR�DQDO\]H�E\�FRQYHQWLRQDO�DXWRPDWHG�PHWKRGV�GXH�WR�SRRU�LPDJH�TXDOLW\�DQG�OLPLWDWLRQV�RI�WKH�QXPEHU�RI�
PLQXWLDH�DYDLODEOH�IRU�LGHQWL¿FDWLRQ���7KH�FKDOOHQJH�LQ�PDWFKLQJ�ODWHQW�SULQWV�EHFRPHV�RQH�RI�HVWDEOLVKLQJ�LGHQWLW\�ZLWKLQ�WKH�FRQVWUDLQWV�
of the limited information provided.

7KH� SUHVHQWHG� WRROVHW� LQFRUSRUDWHV� D� XQLTXH�PHWKRG� WKDW� HVWDEOLVKHV� KRZ�ZHOO� RQH� ¿QJHUSULQW�ZLOO� RYHUOD\� RQWR� DQRWKHU�� �7KH�
RYHUOD\�OHDGV�WR�D�VFRUH�WKDW�SURYLGHV�D�TXDQWLWDWLYH�DVVHVVPHQW�RI�WKH�¿W�EHWZHHQ�SULQWV�ZLWK�WKH�REMHFWLYH�RI�GHWHUPLQLQJ�ZKHWKHU�WZR�
¿QJHUSULQWV�SRWHQWLDOO\�FDPH�IURP�WKH�VDPH�¿QJHU���7KLV�PHWKRG�SHUPLWV�¿QJHUSULQW�PDWFKLQJ�XVLQJ�WKH�ULFK�IHDWXUH�VHW�SURYLGHG�E\�WKH�
ULGJH�VWUXFWXUH�HQDEOLQJ�PDWFKLQJ�WR�WDNH�SODFH�ZLWKRXW�UHOLDQFH�RQ�WUDGLWLRQDO�PLQXWLDH��L�H���ULGJH�HGJLQJV�DQG�ELIXUFDWLRQV��

7KH�WRROVHW�UXQV�D�ODWHQW�DJDLQVW�D�UHIHUHQFH�SULQW�GDWDEDVH��VXFK�DV�WKH�SULQWV�UHWXUQHG�IURP�DQ�$XWRPDWHG�)LQJHUSULQW�,GHQWL¿FDWLRQ�
6\VWHP��$),6��VHDUFK�RU�D�VHW�RI�SULQWV�RI�LQWHUHVW�LQ�D�VSHFL¿F�FDVH���7KH�WRROVHW�SHUIRUPV�WRWDOO\�DXWRPDWHG�SURFHVVLQJ�RI�WKH�ODWHQW�DQG�
UHIHUHQFH�LPDJHV�WR�LQFOXGH�������TXDOLW\�PDVNLQJ�RI�WKH�LPDJHV������ELQDUL]DWLRQ�RI�ULGJHV�DQG�IXUURZV������LQYHUWLEOH�QRQ�OLQHDU�RYHUOD\V�
RI�WKH�ODWHQW�RQ�HDFK�UHIHUHQFH�LPDJH������SL[HO�EDVHG�VFRULQJ�RI�RYHUOD\V�WR�UHIHUHQFH�LPDJHV�EDVHG�RQ�WKH�DFFXUDF\�RI�WKH�RYHUOD\V������
DXWRPDWHG�ORFDWLQJ�DQG�PLQXWLDH�PDUNXS�LQ�WKH�ODWHQW�DQG�DOO�UHIHUHQFH�LPDJHV������YLVXDO�DVVHVVPHQW�RI�OHYHO���IHDWXUHV��ZKHQ�OHYHO���
IHDWXUH� LQIRUPDWLRQ� LV� DYDLODEOH� LQ� WKH� LPDJHV��� DQG�� ���� LQWHUDFWLYH� LPDJH�RYHUOD\V� VXSSRUWLQJ� FRPSDULVRQV�RI� ODWHQW� DQG� UHIHUHQFH�
images that allow real-time visual assessment of corresponding locations in the latent and each reference print.

The magnitude of the score indicates the degree of similarity between the latent and the reference image.  Scores are pixel-based for 
SL[HOV�DORQJ�WKH�RQH�SL[HO�ZLGH�FHQWHUOLQH�RI�ERWK�ULGJHV�DQG�IXUURZV��WKDW�LV��VFRULQJ�LV�DQ�DJJUHJDWH�RI�WKH�VLPLODULW\�RI�D�ODWHQW�DQG�D�
UHIHUHQFH�SULQW�RQ�WKH�WRWDOLW\�RI�ULGJHV�DQG�IXUURZV�ZLWKLQ�DQ�H[DPLQHU¶V�UHJLRQ�RI�LQWHUHVW�DV�PDUNHG�RQ�WKH�ODWHQW�SULQW��

7KLV� SUHVHQWDWLRQ� ZLOO� DOVR� VKRZFDVH� WKH� OLVWHG� IXQFWLRQDOLWLHV� WKURXJK� D� OLYH� GHPRQVWUDWLRQ� RI� WKH� WRROVHW�� VSHFL¿F� WR� ODWHQWV�
and reference print databases.  Through this presentation, latent print examiners will become aware of enhancements to latent print 
H[DPLQDWLRQ�WKURXJK�WKH�560�WHFKQRORJ\�WKDW�SRWHQWLDOO\�UHGXFH�H[DPLQHUV¶�ODERU�DQG�SHUPLW�D�EURDGHU�TXDOLW\�UDQJH�RI�ODWHQW�SULQWV�WR�
be exploited.
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