
* Presenting Author

Anthropology Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

132

$��� 7KH� (IIHFWV� RI� 'HFRPSRVLWLRQ� 8SRQ� WKH� (I¿FDF\� RI� %LRPHWULFV� IRU� 3RVLWLYH�
,GHQWL¿FDWLRQ

Kelly Sauerwein*, University of Tennessee, Dept of Anthropology, 250 S Stadium Hall, Knoxville, TN 37996; Tiffany B. Saul, MS*, 9919 
Thunderbolt Way, Knoxville, TN 37923; Dawnie W. Steadman, PhD, University of Tennessee, Dept of Anthropology, 250 S Stadium Hall, 
Knoxville, TN 37996; and Chris Boehnen, PhD, Oak Ridge National Laboratory, PO Box 2008 MS-6075, Oak Ridge, TN 37831

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�� ����� WKH�XWLOLW\�RI�ELRPHWULFV�IRU�REWDLQLQJ�SRVLWLYH�LGHQWL¿FDWLRQ�RI�
XQNQRZQ�LQGLYLGXDOV������WKH�HIIHFWV�RI�GHFRPSRVLWLRQ�RQ�IDFLDO��LULV��DQG�¿QJHUSULQW�FKDUDFWHULVWLFV������WKH�QHFHVVDU\�SURFHGXUHV�IRU�
VXFFHVVIXOO\�REWDLQLQJ�WKHVH�ELRPHWULFV�IURP�KXPDQ�UHPDLQV��DQG������WKH�W\SHV�RI�SUHGLFWLRQV�WKDW�FDQ�EH�PDGH�IURP�WKHVH�GDWD��

This presentation will impact the forensic science community by describing the advantages and limitations of the use of biometric 

LGHQWL¿HUV�DW�HDUO\�VWDJHV�RI�GHFRPSRVLWLRQ��
%LRPHWULF�LGHQWL¿HUV�DUH�PHDVXUDEOH��XQLTXH�FKDUDFWHULVWLFV�WKDW�DUH�XVHG�WR�FODVVLI\�ERWK�OLYLQJ�DQG�GHFHDVHG�LQGLYLGXDOV�� �7KLV�

study examines the effects of decomposition upon the ability to capture biometric information from three physiological characters:  

IDFLDO�SKRWRJUDSKV��¿QJHUSULQWV��DQG�LULV�VFDQV���7KLV�VWXG\�H[DPLQHV�WKH�PD[LPXP�QXPEHU�RI�GD\V�LQ�ZKLFK�XVDEOH�ELRPHWULF�GDWD�FDQ�
be successfully collected using digital technologies and how the recognition performance decreases over time.  For the purposes of this 

study, usable data refers to images that are able to correctly identify the individual through a digital biometric program by matching the 

FDSWXUHG�LPDJHV�ZLWK�LPDJHV�WDNHQ�XSRQ�WKH�LQLWLDO�UHFHLSW�RI�WKH�GRQDWHG�LQGLYLGXDO���7KLV�VWXG\�ZDV�FRQGXFWHG�LQ�FRQMXQFWLRQ�ZLWK�2DN�
Ridge National Laboratory and the University of Tennessee Anthropological Research Facility between the months of April and June.  

'LJLWDO�IDFLDO�SKRWRJUDSKV��LULV�VFDQV��DQG�¿QJHUSULQWV�IURP�WKH�GRQDWHG�UHPDLQV�RI�HLJKW��Q ���LQGLYLGXDOV�ZHUH�REWDLQHG�GDLO\�XQWLO�
usable data could no longer be captured.  The individuals were placed supine and mostly uncovered with the exception of wire mesh 

placed over the hands to prevent scavenger activity.  The left iris of all individuals was hydrated with 0.4mL of sterile saline solution ten 

minutes prior to iris scanning to determine if this would increase the quality of images compared to the untreated right iris.  No other 

preparations were made to the remains prior to data collection. 

:LWK�GDLO\�KLJK� WHPSHUDWXUHV� UDQJLQJ�EHWZHHQ����)� ����&�� DQG����)� �������&��GXULQJ� WKH� VSULQJ� WULDO� �Q ���� XVDEOH�GDWD�ZDV�
REWDLQHG�IRU�DQ�DYHUDJH�RI�IRXU�GD\V���+RZHYHU��WKH�HDUO\�VXPPHU�WULDO��Q ���LQFOXGHG�KLJK�WHPSHUDWXUHV�EHWZHHQ����)��������&��DQG�
���)��������&��DQG�WKH�QXPEHU�RI�GD\V�XVDEOH�GDWD�FRXOG�EH�FDSWXUHG�ZDV�UHGXFHG�WR�WZR���2YHUDOO��¿QJHUSULQWV�SURYHG�WR�EH�WKH�PRVW�
UHOLDEOH�ELRPHWULF�GDWD��SURGXFLQJ�XVDEOH�GDWD�ORQJHU�WKDQ�LULV�VFDQV�RU�IDFLDO�LPDJHV��IRXU�GD\V�IRU�¿QJHUSULQWV��WZR�IRU�IDFLDO��DQG�RQH�
day for iris images).  Insect activity, bloating, and color changes due to decomposition prohibited the capture of usable facial images 

after an average of two days (regardless of season), while dehydration, clouding, and collapse of the cornea prevented capture of usable 

iris scans after an average of two days in the spring and only one in the summer.  Additionally, hydration of the left iris did not lead to 

an improvement in the quality of iris images when compared with the right iris. 

This study demonstrated that digitally captured biometric data can be used within two to four days postmortem to identify individuals, 

compared to existing antemortem biometric data.  For some modalities such as iris recognition, it has been generally believed, but never 

VWXGLHG��WKDW�LULV�ELRPHWULFV�DUH�RQO\�YLDEOH�ZLWKLQ�WKH�¿UVW����KRXUV��KRZHYHU��WKH�UHVXOWV�RI�WKLV�VWXG\�VKRZ�WKDW�WKH\�UHPDLQ�YLDEOH�IRU�
D�ORQJHU�SHULRG�RI�WLPH��GHSHQGLQJ�XSRQ�HQYLURQPHQWDO�FRQGLWLRQV���:KHQ�VFDYHQJHU�DFWLYLW\�LV�LQKLELWHG��¿QJHUSULQWV�SHUVLVW�ORQJHU�
WKDQ�IDFLDO�DQG�LULV�LGHQWL¿HUV��KRZHYHU��WHPSHUDWXUH��SUHFLSLWDWLRQ��DQG�LQVHFW�DFWLYLW\�ZHUH�WKH�SULPDU\�IDFWRUV�DIIHFWLQJ�WKH�UHWHQWLRQ�
of biometric information in decomposing human remains.  While this study is an initial step in determining the utility of physiological 

ELRPHWULF�LGHQWL¿HUV�GXULQJ�WKH�GHFRPSRVLWLRQ�SURFHVV��ELRPHWULF�UHVHDUFK�KDV�WKH�SRWHQWLDO�WR�PDNH�LPSRUWDQW�FRQWULEXWLRQV�WR�IRUHQVLF�
anthropology and the law enforcement, military, and medicolegal communities. 

%LRPHWULFV��+XPDQ�'HFRPSRVLWLRQ��3RVLWLYH�,GHQWL¿FDWLRQ


