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A136 Computerized Reconstruction of Fragmentary Skeletal Remains
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After attending this presentation, attendees will have gained an understanding about the process of fragmentary remains reconstruction 
XVLQJ�FRPSXWHUL]HG�PHWKRGV�DQG�WKH�XVH�RI�&RPSXWHG�7RPRJUDSK\��&7��DQG��'�PRGHOV�WR�VRUW�FRPPLQJOHG�IUDJPHQWDU\�UHPDLQV��

This presentation will impact the forensic science community by sharing results of the developed software program to enable the 
GHWHUPLQDWLRQ�RI�WKH�QXPEHU�RI�LQGLYLGXDOV�SUHVHQW�DQG�PDNH�PHWULF�DVVHVVPHQWV�RI�VH[��DQFHVWU\��DQG�VWDWXUH�EDVHG�RQ�VWDWLVWLFDOO\�VRXQG�
bone reconstructions.

:LWKLQ�WKH�ODUJHU�PHGLFROHJDO�V\VWHP��IRUHQVLF�DQWKURSRORJLVWV�SHUIRUP�WKH�HVVHQWLDO�WDVN�RI�FUHDWLQJ�D�ELRORJLFDO�SUR¿OH�WR�DLG�ODZ�
HQIRUFHPHQW�LQ�LGHQWLI\LQJ�XQNQRZQ�KXPDQ�UHPDLQV�²�DQ�LPSRUWDQW�¿UVW�VWHS�LQ�WKH�FULPLQDO�DSSUHKHQVLRQ�DQG�FRQYLFWLRQ�SURFHVV���
,Q�FDVHV�RI�PDVV�GLVDVWHUV�RU�FRPPLQJOHG�UHPDLQV��WKH�GHWHUPLQDWLRQ�RI�LQGLYLGXDO�ELRORJLFDO�SUR¿OH�SDUDPHWHUV�LV�FRPSOLFDWHG�E\�WKH�
SUHVHQFH�RI�PXOWLSOH�XQDVVRFLDWHG�HOHPHQWV���7KH�DELOLW\�WR�PDNH�ELRORJLFDO�SUR¿OH�DVVHVVPHQWV�RQ�LVRODWHG�ERQHV�RU�ERQH�IUDJPHQWV�
LV�FULWLFDO���$OWKRXJK�GHYHORSHG�LQGHSHQGHQWO\��WKH��'�DSSURDFK�WR�WKH�TXDQWL¿FDWLRQ�RI�FRPPLQJOHG�UHPDLQV�LV�D�ORJLFDO�H[WHQVLRQ�RI�
FRGLQJ�DQG��'�PHWKRGV�GHYHORSHG�LQ�]RRDUFKDHRORJ\�DQG�ELRDUFKDHRORJ\�1-3��5HFHQW�ZRUN�TXDQWL¿HG�VPDOO�IUDJPHQWHG�UHPDLQV�LQWR�DQ�
2VWHRORJLFDO�,QIRUPDWLRQ�6\VWHP��2,6��XVLQJ�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP��*,6��VRIWZDUH�WR�GHULYH�0LQLPXP�1XPEHU�RI�(OHPHQWV�
�01(��YDOXHV�DQG�0LQLPXP�1XPEHU�RI�,QGLYLGXDOV��01,��HVWLPDWHV�3  These systems are time-consuming and are dependent on the 
REVHUYHU�WR�PDQXDOO\�GLJLWL]H�HDFK�IUDJPHQW�LQWR�WKH�2,6�DSSOLFDWLRQ���7KH�UHVXOWLQJ�LPDJH�SURYLGHV�DQ�01(�HVWLPDWH�IRU�WKH�HOHPHQW�
under investigation. 

Methods:� � ,Q�RUGHU� WR�HQDEOH� WKH�FRPSXWHUL]HG�UHFRQVWUXFWLRQ�RI� IUDJPHQWDU\�UHPDLQV��D�QHZ�PHWKRG�ZDV�GHYHORSHG� WR�PDWFK�
IUDJPHQWDU\�UHPDLQV�ZLWK��'�WHPSODWH�ERQHV�IRU�WKH�SHOYLV��KXPHUXV��IHPXU��DQG�FUDQLXP���7KHVH�WHPSODWH�ERQHV�DUH�DYHUDJH�ERQHV�
JHQHUDWHG�IURP�D�WUDLQLQJ�VHW�ZLWK�KRPRORJXHV�SRLQWV�RQ�WKH��'�VXUIDFHV���,Q�RUGHU�WR�JHQHUDWH�VXFK�KRPRORJXHV�SRLQWV�IRU�DOO�WUDLQLQJ�
VHWV��WKH��'�PRGHOV�KDG�WR�EH�DGGHG�WR�D�VWDWLVWLFDO�DWODV�WKDW�UHGLVWULEXWHV�WKH�SRLQWV�RQ�WKH�ERQH�VXUIDFH�WR�HQVXUH�FRUUHVSRQGHQFH�DPRQJ�
ODQGPDUNV�4  Fragmentary remains are matched to each template bone using surface descriptors.  Outputs of this process are fragmentary 
pieces that are registered together in space.  The next step involves reconstruction of a full bone by interpolating missing data between 
UHJLVWHUHG�SLHFHV���7KLV�VWHS�LV�HQDEOHG�E\�RSWLPL]LQJ�WKH�SULQFLSDO�FRPSRQHQWV�FDOFXODWHG�IURP�WKH�WUDLQLQJ�VHW���,Q�RUGHU�WR�GHYHORS�DQG�
WHVW�WKH�V\VWHP��D�KLJKO\�IUDJPHQWDU\�FRPPLQJOHG�VDPSOH�ZDV�XVHG�DV�D�SUR[\�IRU�D�PDVV�GLVDVWHU���WKH�0RUWRQ�6KHOO�0RXQG�RVWHRORJLFDO�
FROOHFWLRQ���7KH�0RUWRQ�VDPSOH�UHSUHVHQWV�RYHU��������KXPDQ�ERQH�IUDJPHQWV�IURP�DSSUR[LPDWHO\�����LQGLYLGXDOV��

Results:��'XULQJ�WKLV�VWXG\���������ERQHV�KDYH�EHHQ�&7�VFDQQHG�²�RI�WKRVH��������KDYH�EHHQ�VRUWHG�DQG�FRGHG��DQG�����ERQH�
IUDJPHQWV�KDYH�EHHQ��'�VFDQQHG���8VLQJ�WKH�GHYHORSHG�VRIWZDUH��WKH�LQQRPLQDWH�UHFRQVWUXFWLRQ�KDG�D�PHDQ�5RRW�0HDQ�6TXDUH��506��
HUURU�RI����PP�ZLWK�D�PD[LPXP�RI�����PP�HUURU��ZKHUHDV�WKH�VNXOO�UHFRQVWUXFWLRQ�KDG�PHDQ�HUURU�RI����PP���7KH�GHYHORSHG�DSSOLFDWLRQ�
DOORZV�DOO�VFDQQHG�VNHOHWDO�UHPDLQV�IURP�HDFK�VFHQH�WR�EH�UHYLHZDEOH�ZLWKLQ�WKH�XVHU�LQWHUIDFH���$Q�HVWLPDWH�RI�01(�RI�WKH�VFDQQHG�
material is provided following osteological protocols developed in forensic anthropology and bioarchaeology.3  Finally, the application 
calculates a combination of traditional anthropological measurements and frequently used biomedical measurements.  The traditional 
PHDVXUHPHQWV�FDQ�EH�XVHG�LQ�D�SURJUDP�VXFK�DV�)25',6&® 3.0 or manually plugged into equations for the metric assessment of three 
HOHPHQWV�RI�WKH�ELRORJLFDO�SUR¿OH���VH[��DQFHVWU\��DQG�VWDWXUH�

7KLV�SURMHFW�ZDV�IXQGHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��*UDQW�1XPEHU������'1�%;�.�����
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