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J12 Factors Affecting Electrostatic Detection Apparatus — 2 (ESDA2) Indented 
Writing Visualization

Nina A. Harnarine*, BSc University of Toronto, 3359 Mississauga Road, Mississauga, ON L5L 1C6, CANADA; John Jacobs, BAA, 
York Regional Police Forensic Imaging Science Lab, 47 Don Hillock Drive, Aurora, ON L4G 0S7, CANADA; Dave Juck, York Regional 
3ROLFH�)RUHQVLF�,GHQWL¿FDWLRQ�8QLW�����'RQ�+LOORFN�'ULYH��$XURUD��21�/�*��6���&$1$'$��DQG�7UDF\�5RJHUV��3K'��8QLYHUVLW\�RI�
Toronto at Mississauga, Dept of Anthropology, Mississauga, ON L5L 1C6, CANADA

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�IDFWRUV�DIIHFWLQJ�WKH�(6'$��YLVXDOL]DWLRQ�RI�LQGHQWHG�
ZULWLQJ��LQFOXGLQJ�SDSHU�W\SH��WKH�ZULWLQJ�XWHQVLO�XVHG�RQ�WKH�RULJLQDO�GRFXPHQW��UHODWLYH�KXPLGLW\�RI�WKH�VDPSOH��DQG�WKH�(6'$��WRQHU�
development method.

This presentation will impact the forensic science community by providing a comprehensive guide containing the optimum 
FRQGLWLRQV�IRU�UHFRYHULQJ�LQGHQWDWLRQV�RQ�GLIIHUHQW�SDSHU�W\SHV�XVLQJ�WKH�(6'$����'RFXPHQW�H[DPLQHUV�ZLOO�QR�ORQJHU�ZDVWH�WLPH�DQG�
UHVRXUFHV�QRU�ZLOO�WKH\�SRWHQWLDOO\�ORVH�YDOXDEOH�HYLGHQFH�DWWHPSWLQJ�WR�REWDLQ�WKH�EHVW�FRQGLWLRQV�IRU�YLVXDOL]LQJ�LQGHQWHG�GRFXPHQWV�
through trial and error.

7KH�(6'$��GHYHORSV�LQGHQWHG�LPSUHVVLRQV�ZKLFK�DUH�FUHDWHG�ZKHQ�SUHVVXUH�LV�DSSOLHG�WR�WKH�RULJLQDO�GRFXPHQW���,QGHQWDWLRQV�RQ�
SDSHUV�EHORZ�WKH�RULJLQDO�DUH�GXH�WR�SDSHU�¿EHUV�EUHDNLQJ���7KLV�³LQYLVLEOH´�ZULWLQJ�SURYLGHV�YDOXDEOH�LQIRUPDWLRQ�DERXW�D�FDVH��PLVVLQJ�
person, etc., and even generates handwriting samples.

Past research has yielded poor results for coated paper, but the potential factors responsible for its poor performance have not been 
systematically examined.1  Recycled paper is now commonly used but has not been investigated in previous studies.  The goals of this 
VWXG\�DUH�WR�PD[LPL]H�WKH�YLVLELOLW\�RI�LQGHQWDWLRQV�ZLWK�(6'$��RQ�ERQG��UHF\FOHG�UXOHG��JORVV\��DQG�UHF\FOHG�ERQG�SDSHU�FRQWUROOLQJ�
IRU�WKUHH�UHODWLYH�KXPLGLW\�OHYHOV������������DQG������DQG�WR�WHVW�WKUHH�(6'$��GHYHORSPHQW�WHFKQLTXHV���$HURVRO��&DVFDGH��DQG�7RQHU�
$SSOLFDWLRQ�'HYLFH��7$'���

7KH�UHODWLYH�KXPLGLW\�RI�LQGHQWHG�GRFXPHQWV�SULRU�WR�(6'$��GHYHORSPHQW�KDV�EHHQ�H[DPLQHG�LQ�YDULRXV�VWXGLHV�2-6  James’ and 
1REOHWW¶V�UHVHDUFK�GHWHUPLQHG�WKDW�WKH�EHVW�TXDOLW\�LQGHQWDWLRQV�ZHUH�REVHUYHG�ZKHQ�GRFXPHQWV�ZHUH�KXPLGL¿HG�EHWZHHQ������������
%DLHU�VWDWHG��WKH�PRUH�FRDWHG�WKH�SDSHU��WKH�PRUH�WLPH�LW�WDNHV�WR�KXPLGLI\�WKH�SDSHU�WR�REWDLQ�D�FOHDU�YLVXDOL]DWLRQ�RI�WKH�LQGHQWHG�ZULWLQJ�
ZLWK�WKH�(6'$�����,QGHQWHG�GRFXPHQWV¶�UHODWLYH�KXPLGLW\�LQ�WKH�(6'$��GHYHORSPHQW�LV�LPSRUWDQW���7KLV�UHVHDUFK�ZLOO�GHWHUPLQH�WKH�
best humidity level for different paper types. 

7KH�GHYHORSPHQW�PHWKRG�LV�DQ�DGGLWLRQDO�IDFWRU�WR�FRQVLGHU�ZKHQ�H[DPLQLQJ�(6'$��GHYHORSHG�LQGHQWHG�GRFXPHQWV���5HVHDUFK�
KDV�EHHQ�FRQGXFWHG�RQ� WKH�$HURVRO� DQG�&DVFDGH�0HWKRGV�3,4� �%DLHU� FRQFOXGHG��$HURVRO�ZRUNV�EHVW� RQ� WKH� WRS� VKHHW� �VKHHW�GLUHFWO\�
EHORZ�RULJLQDO�GRFXPHQW��DQG�ZKHQ�WKH�LQGHQWDWLRQ�LV�FOHDU��LQ�FRQWUDVW��&DVFDGH�ZDV�PRUH�HI¿FLHQW�WKDQ�$HURVRO�DW�GHYHORSLQJ�ZHDNHU�
indentations.2  James and Noblett determined Aerosol produced a higher quality score than Cascade, independent of paper type or 
amount of pressure applied.3��3DVW�UHVHDUFK�RQ�(6'$��WRQHU�GHYHORSPHQW�PHWKRGV�KDYH�SURGXFHG�FRQÀLFWLQJ�UHVXOWV���1R�UHVHDUFK�KDV�
EHHQ�SHUIRUPHG�RQ�WKH�HI¿FLHQF\�RI�WKH�7$'�WHFKQLTXH�LQ�GHYHORSLQJ�LQGHQWHG�GRFXPHQWV���7KLV�UHVHDUFK�ZLOO�GHWHUPLQH�ZKLFK�(6'$��
GHYHORSPHQW�PHWKRG�SURGXFHV�WKH�FOHDUHVW�YLVXDOL]DWLRQ�RI�LQGHQWDWLRQV�RQ�GLIIHUHQW�SDSHU�W\SHV�

A total of 1,080 indented documents were prepared using three writing utensils (ballpoint pen, gel pen, and mechanical pencil) on 
four paper types (bond, recycled ruled, recycled bond, and glossy).  The samples were divided into subsamples of 30 and each subsample 
ZDV�VXEMHFWHG�WR�GLIIHUHQW�KXPLGLW\�OHYHOV������������RU��������(DFK�GRFXPHQW�ZDV�SODFHG�ZLWKLQ�WKH�(6'$��FDSDFLWRU�DQG�FKDUJHG���
2QH� WRQHU� GHYHORSPHQW�PHWKRG� �&DVFDGH��$HURVRO�� RU�7$'��ZDV� DSSOLHG� SHU� GRFXPHQW� ����� VDPSOHV� IRU� HDFK� WRQHU� GHYHORSPHQW�
PHWKRG����$�TXDOLW\�VFRUH�IURP�]HUR��QR�ZRUGV�YLVLEOH��WR�IRXU��DOO�ZRUGV�DQG�VPDOO�GHWDLOV�YLVLEOH��ZDV�UHFRUGHG���7KH�.UXVNDO�:DOOLV�
WHVW�IROORZHG�E\�:LOFR[RQ�6LJQHG�5DQN�7HVW�ZLWK�D�%RQIHUURQL�&RUUHFWLRQ�ZDV�DSSOLHG�WR�WKH�GDWD���7KH�VDPSOHV�FRPSRVHG�ZLWK�WKH�
EDOOSRLQW�SHQ�KDG�WKH�KLJKHVW�TXDOLW\�VFRUH��S� ������[���������,W�LV�UHFRPPHQGHG�WKDW�(6'$��FRQWURO�LQGHQWDWLRQV�DUH�FRPSRVHG�ZLWK�
ballpoint pens for the original sheet.  The optimum conditions for the paper types were:  (1) bond paper (70% and Aerosol (p < 4.00 x 10-

8��������UHF\FOHG�UXOHG������DQG�$HURVRO��p < 1.32 x 10-3��������UHF\FOHG�ERQG������DQG�$HURVRO��p < 5.60 x 10-3����DQG������JORVV\������
and Aerosol (p < 6.30 x 10-5�����%DVHG�RQ�WKLV�VWXG\��(6'$��YLVXDOL]HG�LQGHQWDWLRQV�ZLOO�EH�WKH�FOHDUHVW�ZKHQ�UHF\FOHG�UXOHG��UHF\FOHG�
ERQG��DQG�JORVV\�SDSHU�DUH�KXPLGL¿HG�DW������ZKLOH�ERQG�VKRXOG�EH�KXPLGL¿HG�DW������WKH�$HURVRO�GHYHORSPHQW�PHWKRG�VKRXOG�WKHQ�
be applied across all paper types. 
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