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A30 Reliability of Craniometric Measurements Using a Variety of Imaging 
Technologies

Adam H. Richard, MA*, FBI Laboratory, 2501 Investigation Parkway, Quantico, VA 22135; Connie L. Parks, MA, 2501 Investigation 
Parkway, Laboratory Division, Quantico, VA 22191; and Keith L. Monson, PhD, 2501 Investigation Parkway, Quantico, VA 22135

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKDW�PHDVXUHPHQWV�WDNHQ�IURP�UHSUHVHQWDWLRQV�RI�FUDQLD�DUH��IRU�WKH�PRVW�
SDUW��MXVW�DV�UHOLDEOH�DV�WKRVH�WDNHQ�GLUHFWO\�RQ�WKH�FUDQLD�WKHPVHOYHV���$WWHQGHHV�ZLOO�DOVR�OHDUQ�ZKLFK�PHDVXUHPHQWV�VKRXOG�EH�XVHG�ZLWK�
caution for each tested data format and how to mitigate these issues when collecting data.

This presentation will impact the forensic science community by supporting the validity of expanding anthropological osteometric 

GDWDEDQNV�WR�LQFOXGH�LQIRUPDWLRQ�GHULYHG�IURP�LQGLUHFW�VRXUFHV�VXFK�DV�PHGLFDO�VFDQV�RU�ODVHU�VFDQV���7KH�DELOLW\�WR�UHOLDEO\�FROOHFW�VNHOHWDO�
information from these indirect sources will greatly enhance the potential for collecting osteometric data on currently underrepresented 

demographic groups.

:LWK� WKH� FRQWLQXLQJ� DGYDQFHPHQW� RI� ELRPHGLFDO� LPDJLQJ� DQG� �'�PRGHOLQJ� WHFKQRORJLHV�� DQWKURSRORJLVWV� KDYH� EHJXQ�PDNLQJ�
XVH�RI� LQGLUHFW�RVWHRPHWULF�GDWD�GHULYHG� IURP�VFDQV�RI� VNHOHWDO� HOHPHQWV�� � ,Q� UHVSRQVH� WR� WKLV� WUHQG�� D� VWXG\�ZDV�XQGHUWDNHQ� WR� WHVW�
the reliability across several different imaging technologies of 26 standard craniometric measurements frequently used in forensic 

FDVHZRUN�1��0HDVXUHPHQWV�IURP�¿YH�FUDQLD�RI�NQRZQ�LQGLYLGXDOV�ZHUH�FROOHFWHG�LQ�GXSOLFDWH�E\�WZR�DQWKURSRORJLVWV�IURP�&RPSXWHG�
7RPRJUDSK\��&7��VFDQV�DQG��'�ODVHU�VFDQV�RI�WKH�RULJLQDO�FUDQLD���7KH�ODVHU�VFDQV�ZHUH�DOVR�XVHG�WR�FUHDWH�SURWRW\SH�PRGHOV�RI�WKH�
original crania.  These prototypes were subsequently laser-scanned and measurements were collected from the prototypes and the laser 

scans of the prototypes.

Craniometric data were initially evaluated for inter-observer and intra-observer error, with one measurement (Bimaxillary (inferior 

PDODU��EUHDGWK��=0%���VKRZLQJ�VLJQL¿FDQW�LQWHU�REVHUYHU�HUURU���7KH�QDWXUH�RI�WKLV�HUURU�ZDV�LGHQWL¿HG�DQG�D�VHFRQG�URXQG�RI�PHDVXUHPHQW�
FROOHFWLRQ�ZDV�XQGHUWDNHQ��WKLV�WLPH�HOLPLQDWLQJ�DQ\�LQWHU�REVHUYHU�HUURU���0HDVXUHPHQW�VHWV�IURP�HDFK�WHFKQRORJ\�ZHUH�WKHQ�FRPSDUHG�
ZLWK�RQH�DQRWKHU�XVLQJ�WKH�SUHYLRXVO\�FROOHFWHG�RVWHRPHWULF�PHDVXUHPHQWV�WDNHQ�RQ�WKH�FUDQLD�WKHPVHOYHV�DV�WKH�JURXQG�WUXWK���6WDWLVWLFDO�
DQDO\VHV�FRQGXFWHG�RQ�WKH�FUDQLRPHWULF�GDWD�LQFOXGHG�UHSHDWHG�PHDVXUHV�$QDO\VLV�RI�9DULDQFH��$129$���DV�ZHOO�DV�WRWDO�WHFKQLFDO�HUURU�
of measurement and percent total technical error of measurement.

5HVXOWV� VKRZ� WKDW� WKH�PDMRULW\�RI�PHDVXUHPHQWV�GHPRQVWUDWHG�QR� VLJQL¿FDQW�GLIIHUHQFHV�DFURVV�GDWD� IRUPDWV�� �+RZHYHU�� D� IHZ�
VHOHFW�PHDVXUHPHQWV�ZHUH�IRXQG�WR�EH�SUREOHPDWLF�IRU�SDUWLFXODU�WHFKQRORJLHV���)RU�H[DPSOH��PHDVXUHPHQWV�WDNHQ�IURP�&7�VFDQV�LQ�
D�VXSHUR�LQIHULRU�GLUHFWLRQ��H�J���%DVLRQ�%UHJPD�+HLJKW� �%%+���2UELWDO�+HLJKW� �2%+���ZHUH�SURQH� WR�JUHDWHU�GHYLDWLRQ�IURP�GLUHFW�
PHDVXUHPHQWV�RI�WKH�FUDQLXP�WKDQ�RWKHU�WHFKQRORJLHV��HVSHFLDOO\�IRU�&7�VFDQV�WDNHQ�DW�JUHDWHU�VOLFH�LQFUHPHQW�DQG�WKLFNQHVV���$OVR��
VHYHUDO�PHDVXUHPHQWV�GH¿QHG�E\�7\SH���ODQGPDUNV��SDUWLFXODUO\�WKRVH�RFFXUULQJ�DW�FRPSOH[�RU�XQFOHDU�VXWXUH�MXQFWXUHV��H�J���%LDVWHULRQLF�
�PD[LPXP�RFFLSLWDO��%UHDGWK��$6%���=0%���ZHUH�IRXQG�WR�KDYH�KLJK�YDULDQFH�DFURVV�DOO�WHFKQRORJLHV�ZKLOH�PHDVXUHPHQWV�EDVHG�RQ�
7\SH���ODQGPDUNV�SURYHG�WR�EH�KLJKO\�UHSURGXFLEOH���7KLV�LV�FRQWUDU\�WR�PHDVXUHPHQWV�WDNHQ�GLUHFWO\�RQ�FUDQLD��ZKHUH�PHDVXUHV�GH¿QHG�
E\�7\SH���ODQGPDUNV�DUH�W\SLFDOO\�WKH�PRVW�UHOLDEOH���7KLV�REVHUYDWLRQ�LV�PRVW�SUDJPDWLFDOO\�H[SODLQHG�E\�WKH�UHGXFWLRQ�RU�FRPSOHWH�ORVV�
RI�VXWXUH�GH¿QLWLRQ�LQ�WKH�VFDQ�GDWD�

,I�DOWHUQDWLYH�GDWD�VRXUFHV�DUH�WR�EH�LQFUHDVLQJO\�XWLOL]HG�IRU�WKH�FROOHFWLRQ�RI�RVWHRPHWULFV��LW�LV�YLWDOO\�LPSRUWDQW�WKDW�HIIRUWV�DUH�PDGH�
WR�HQVXUH�VFDQQLQJ�SDUDPHWHUV�DUH�VXI¿FLHQW�WR�FDSWXUH�WKH�OHYHO�RI�GHWDLO�UHTXLUHG�IRU�DFFXUDWH�PHDVXUHPHQW�FROOHFWLRQ���,I�PHDVXUHPHQWV�
are to be collected from pre-existing scans, then a detailed understanding of how individual measurements may be impacted by the 

SDUWLFXODU�GDWD�IRUPDW�EHLQJ�XWLOL]HG�LV�QHFHVVDU\�WR�DYRLG�WKH� LQWURGXFWLRQ�RI�XQVHHQ�HUURU�DQG�WKH�SRVVLELOLW\�RI�GUDZLQJ�HUURQHRXV�
conclusions.
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