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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�DFTXDLQWHG�ZLWK�WKH�SULQFLSOHV�RI�FRPSXWHU�DLGHG�SHUVRQDO�LGHQWL¿FDWLRQ�XVLQJ�
�'�UHFRUGV�RI�KXPDQ�IDFHV��LWV�WHFKQLFDO�DQG�PHWKRGRORJLFDO�LPSHUIHFWLRQV��DQG�QRYHO�PRGL¿FDWLRQV�SURSRVHG�WR�FXUUHQWO\�DYDLODEOH�
algorithms.

This presentation will impact the forensic science community by providing insight into current state-of-the-art forensic facial 

LGHQWL¿FDWLRQ�DQG�E\�LQWURGXFLQJ�QRYHO�DSSURDFKHV�GHVLJQHG�VSHFL¿FDOO\�IRU�IRUHQVLF�SXUSRVHV��GHYHORSHG�XVLQJ�WKH��'�9LUWXDO�0RGHO�
'DWDEDVH�RI�+XPDQ�)DFHV�

The increasing accuracy of sensors used for capturing human faces together with advances in computer graphics and vision have 

KDG�D�JUHDW�LPSDFW�RQ�WKH�TXDOLW\�RI�LPDJHV�WKDW�DUH�EHLQJ�DGPLWWHG�IRU�IRUHQVLF�H[DPLQDWLRQV���0DWFKLQJ�LPDJH�EDVHG�IRUHQVLF�HYLGHQFH�
IURP�FULPH�VFHQHV� �VXUYHLOODQFH�YLGHRV��ZLWK�VXVSHFWV� �PXJ�VKRWV�� ,'�SKRWRJUDSKV�� LV�NQRZQ� WR�EH�KLJKO\�GHSHQGHQW�RQ� WKH� LPDJH�
quality, optical distortion, perpetrator’s head position, or disguise.  Therefore, in many forensic cases, automatic computer-aided systems 

for facial recognition are of little use as they fail to provide positive (i.e., to identify a person), or negative (i.e., to eliminate a person) 

UHVXOWV���&XUUHQWO\��QHZ�GHYHORSPHQW�LQ��'�WHFKQRORJLHV�KDV�RIIHUHG�VROXWLRQV�WR�RYHUFRPH�WKHVH�NH\�OLPLWV�E\�DOORZLQJ��'�WR��'�DQG�
�'�WR��'�GLJLWDO�UHFRUG�PDWFKLQJ�

'HVSLWH� WKDW�IDFW� WKDW��'�YLGHR�VXUYHLOODQFH�V\VWHPV�DUH�EHLQJ�GHYHORSHG�DQG�DUH�H[SHFWHG�WR�EH�ZLGHVSUHDG�LQ�WKH�QHDU�IXWXUH��
VR�IDU�WKHUH�KDV�QRW�EHHQ�VXI¿FLHQW�VFLHQWL¿F�HYLGHQFH�RQ�KRZ�DFFXUDWH�DQG�UHOLDEOH�LW�LV�WR�XWLOL]H��'�UHFRUGV�RI�KXPDQ�IDFHV�IRU�WKH�
SXUSRVH�RI�IRUHQVLF�LGHQWL¿FDWLRQ�RU�ZKHWKHU�PDWFKLQJ��'�GLJLWDO�HYLGHQFH�PHHWV�OHJDO�UHTXLUHPHQWV�WKDW�GHPDQG�WKH�XVH�RI�TXDQWL¿DEOH�
VFLHQWL¿F�PHWKRGV�ZLWK� NQRZQ� HUURU� UDWHV�� � �'� KXPDQ� IDFHV� DUH� JHQHUDOO\� FDSWXUHG� E\� D� YDULHW\� RI� LQ�ODE� HTXLSPHQW�²� ODVHU�� RU�
VWHUHRSKRWRJUDPPHWU\�EDVHG�GHYLFHV��ZKLFK�HYHQWXDOO\�JHQHUDWH�SODLQ�RU�WH[WXUHG�SKRWRUHDOLVWLF��'�PHVKHV���3URFHVVLQJ�DQG�PDWFKLQJ�
WZR�RU�PXOWLSOH��'�VXUIDFH�PHVKHV�LV�D�FKDOOHQJLQJ�WDVN�ZKLFK�UHTXLUHV�D�SURSHU�DOLJQPHQW�DOJRULWKP�WRJHWKHU�ZLWK�DSSURSULDWH�QXPHULFDO�
and visual representations.  There are a number of existing algorithms and metrics, such the Iterative Closest Point (ICP) for aligning 

WZR�VXUIDFH�GDWDVHWV�RU�+DXVVGRUII�GLVWDQFHV�IRU�TXDQWLI\LQJ�DFWXDO�GLVWDQFHV�EHWZHHQ�WZR�DOLJQHG�PHVKHV���,Q�DGGLWLRQ��VXUIDFH�EDVHG�
YLVXDOL]DWLRQ�WHFKQLTXH�LV�FRPPRQO\�SHUIRUPHG�XVLQJ�FRORUPDSV�DQG�VFDODU�¿HOGV�

7KH�SUHVHQW�UHVHDUFK�WHVWHG�WKH�FXUUHQWO\�DYDLODEOH�DOJRULWKPV�IRU�PDWFKLQJ��'�IDFHV�XVLQJ�D�GDWDVHW�VDPSOHG�IURP�D�ODUJH�GDWDEDVH�
RI�KLJK�UHVROXWLRQ��'�VFDQV�²�WKH��'�9LUWXDO�0RGHO�'DWDEDVH�RI�+XPDQ�)DFHV���7KLV�VWXG\�HVWDEOLVKHG�D�VWULSSHG�YHUVLRQ�DYDLODEOH�
WKURXJKRXW�WKH�SURMHFW�ZHEVLWH��WKH�GDWDEDVH�FRQWDLQV�DSSUR[LPDWHO\�������VFDQV�DFTXLUHG�IRU�D�YDULHW\�RI�UHDVRQV�²�VWXGLHV�RI�LQGLYLGXDO�
DQG�DJH�UHODWHG�KXPDQ�YDULDWLRQ��JURZWK�DQG�GHYHORSPHQW�VWXGLHV��SDUHQW�WR�RIIVSULQJ�UHVHPEODQFH��HWF���6SHFL¿FDOO\��LW�FRQWDLQV�ERWK�
subadult and adult individuals scanned repeatedly under controlled and semi-controlled conditions as well as those composing a large 

reference sample of non-matching individuals at a population level.

7R�LPSURYH�WKH�PDWFKLQJ�SURFHVV��DYDLODEOH�DOJRULWKPV�ZHUH�PRGL¿HG�E\�LQWURGXFLQJ�DQ�LWHUDWLYH�SURFHVV�RI�VXFFHVVLYH�LPSURYHPHQW�
RI�WKH�DYHUDJH�IDFH�VSHG�XS�ZLWK�.'�WUHHV�ZKLFK�DOORZV�D�EHWWHU�DOLJQPHQW�RI��'�PHVKHV�ZKHQ�D�PXOWLSOH�FRPSDULVRQ�LV�ODXQFKHG���7KH�
PDJQLWXGH�RI�GLV�VLPLODULW\�DPRQJ�DOLJQHG�PHVKHV�ZDV�H[SUHVVHG�E\�VLJQHG�DQG�DEVROXWH�+DXVVGRUII�GLVWDQFHV��L�H���WKH�JUHDWHVW�RI�DOO�
the distances from a vertex in reference mesh to the vertex in the compared one and further extended to incorporate vertex to polygon 

and inter-polygon distances). 

7KH�UHVXOWV�VKRZ�WKDW�DOO�PRGL¿FDWLRQV�WR�WKH�WHVWHG�DOJRULWKPV�SURYHG�WR�EH�XVHIXO�IRU�IXUWKHU�GHYHORSPHQW�RI�D�IRUHQVLF��'�IDFLDO�
LGHQWL¿FDWLRQ�V\VWHP��KRZHYHU��WKHUH�DUH�D�QXPEHU�RI�RWKHU�LVVXHV�RI�FRPSXWDWLRQDO�DQG�WHFKQLFDO�QDWXUH�WKDW�QHHG�WR�EH�DGGUHVVHG�LQ�
order to acquire high-match scores in same-person comparison.  The purpose of this presentation is to present the issues to the forensic 

community.
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