
* Presenting Author

Criminalistics 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. 

383

B123 Development of a Spectral Camera for Estimating the Age of Bloodstains in 
Casework

Gerda Edelman*, Netherlands Forensic Institute, Laan van Ypenburg 6, The Hague, 2497 GB, NETHERLANDS; and Maurice Aalders, 
MD, Meibergdreef 9, Amsterdam, NETHERLANDS

After attending this presentation, attendees will understand the principles of hyperspectral imaging and the chemical reactions 

WDNLQJ�SODFH�ZLWKLQ�D�EORRGVWDLQ�
This presentation will impact the forensic science community by showing the possibilities and limitations of a technique for age 

estimation of bloodstains at the crime scene.

If the age of bloodstains could be determined, this would provide investigators with valuable information regarding the timeline of 

events.  Although several techniques for the age estimation of bloodstains have been explored in forensic laboratories, no method has 

yet been applied in forensic investigations.  The transition from laboratory measurements to crime scene analysis brings some typical 

challenges.  While ideal substrates are selected in a laboratory setup, many different and far-from-ideal substrates can be encountered at 

D�FULPH�VFHQH���/LNHZLVH��WKH�PHDVXUHPHQW�VHWXS�LV�OHVV�FRQWUROOHG�
5HFHQWO\�� LW� ZDV� GHPRQVWUDWHG� KRZ� GLIIXVH� UHÀHFWDQFH� VSHFWURVFRS\� FRXOG� EH� XVHG� WR� PHDVXUH� WKH� FRQFHQWUDWLRQ� FKDQJH� RI�

oxyhemoglobin, methemoglobin, and hemichrome, all reaction products of hemoglobin, in order to estimate the age of bloodstains in 

D�ODERUDWRU\�VHWXS�ZLWKRXW�GHVWUR\LQJ�RU�HYHQ�WRXFKLQJ�WKH�VDPSOH���0HDVXUHPHQWV�ZHUH�GHPRQVWUDWHG�RQ����EORRGVWDLQV�SHUIRUPHG�DW�
ages ranging from fresh to 200 days old and estimated the age with an error margin of approximately 20%.  This method has now been 

DGDSWHG�WR�WKH�VSHFL¿F�UHTXLUHPHQWV�RI�IRUHQVLF�SUDFWLFH���$�ZLUHOHVV�VSHFWUDO�FDPHUD�ZDV�LQWURGXFHG�WR�UHSODFH�WKH�RSWLFDO�¿EHUV�XVHG�IRU�
point measurements in the laboratory.  By combining spectroscopy and digital imaging, spectral imaging enables investigators to record 

WKH�UHÀHFWDQFH�VSHFWUD�DQG�WKH�GLVWULEXWLRQ�RI�PDQ\�EORRGVWDLQV�VLPXOWDQHRXVO\���7R�EH�DEOH�WR�SHUIRUP�PHDVXUHPHQWV�RQ��QRQ�LGHDO��
VXEVWUDWHV�SRVVLEO\�IRXQG�DW�WKH�VFHQH��WKH�DOJRULWKP�XVHG�IRU�WKH�DJH�HVWLPDWLRQ�ZDV�DGDSWHG�WR�FRUUHFW�IRU�EDFNJURXQG�DEVRUSWLRQV�

7KH� GHYHORSHG� WHFKQLTXH�ZDV� VXFFHVVIXOO\� WHVWHG� DW� D� VLPXODWHG� FULPH� VFHQH� LQ�ZKLFK� EORRGVWDLQV� RI� ¿YH� GLIIHUHQW� DJHV�ZHUH�
GHSRVLWHG���7KH�DEVROXWH�HUURU�RI�WKH�DJH�HVWLPDWLRQ�WDVN�LQFUHDVHG�ZLWK�DJH��ZLWK�D�PHGLDQ�UHODWLYH�HUURU�RI�������RI�WKH�DFWXDO�DJH���
Finally, the technique was applied in several real murder cases.  In these cases, the research questions were twofold:  (1) what is the age 

RI�WKHVH�EORRGVWDLQV��DQG������ZHUH�WKHVH�EORRGVWDLQV�GHSRVLWHG�GXULQJ�WKH�VDPH�HYHQW"
5HJDUGLQJ�WKH�¿UVW�TXHVWLRQ��ZKHQ�DQ�DEVROXWH�DJH�HVWLPDWLRQ�LV�DVNHG��WKH�LQÀXHQFH�RI�KXPLGLW\�DQG�HQYLURQPHQWDO�WHPSHUDWXUH�RQ�

WKH�VSHHG�RI�WKH�FKHPLFDO�UHDFWLRQV�KDV�WR�EH�WDNHQ�LQWR�DFFRXQW���:KHQ�WKLV�LQIRUPDWLRQ�LV�QRW�DYDLODEOH��LW�PD\�EH�SRVVLEOH�WR�SHUIRUP�
a relative age estimation, which gives investigators information about the sequence of events.

In this presentation, the theory of bloodstain age estimation and spectral imaging is explained, followed by a description of the 

H[SHULPHQWDO� YHUL¿FDWLRQ� DQG� VHYHUDO� FDVH� H[DPSOHV�� � ,QVLJKW� LV� JLYHQ� QRW� RQO\� LQ� WKH� SRVVLELOLWLHV� RI� WKLV� WHFKQLTXH� EXW� WKH� OLPLWV�
DQG�FKDOOHQJHV�RI�WKLV�WHFKQLTXH�LQ�IRUHQVLF�SUDFWLFH�DUH�DOVR�GHVFULEHG���$SSOLHG�LQ�FDVHZRUN��WKLV�WHFKQLTXH�SURYLGHV�QHZ�REMHFWLYH�
information which can be used by investigators to create a timeline of events.
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