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G11 An Objective, Dynamic Bitemark Overlay Technique
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�LQIRUPHG�DERXW�D�PHWKRG�RI�SURGXFLQJ�ELWHPDUN�RYHUOD\V�WKDW�DUH�REMHFWLYH��
UHSURGXFLEOH��DQG�DLG� LQ� WKH�DQDO\VLV�RI� WKH��'� LQWHUDFWLRQ�EHWZHHQ�D�GHQWLWLRQ�DQG�D�ELWWHQ�VXUIDFH�� �$WWHQGHHV�ZLOO�XQGHUVWDQG� WKH�
principles behind the overlay’s creation and use.

This presentation will impact the forensic science community by demonstrating how many of the complexities inherent in the 

SURGXFWLRQ�DQG�LPDJLQJ�RI�WUDGLWLRQDO�ELWHPDUN�RYHUOD\V�FDQ�EH�DGGUHVVHG�DQG�ZLOO�XQGHUVWDQG�KRZ�WR�PDNH�DQG�ZRUN�ZLWK�REMHFWLYH�
overlays that eliminate imaging problems and subjective decisions.  Attendees will also understand how these overlays can be used to 

EXLOG�D��'�DSSUHFLDWLRQ�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�D�GHQWLWLRQ�DQG�D�ELWWHQ�VXUIDFH�
%LWHPDUN�WHPSODWHV�RU�RYHUOD\V��DOVR�NQRZQ�DV�³H[HPSODUV´��DUH�WUDGLWLRQDOO\�FRQVLGHUHG�WR�FRPSULVH�RXWOLQHV�RI�LQFLVDO�HGJHV�RI�

teeth used in the comparison process.  The use of only the incisal edge outlines ignores the mechanics of the wide biting process and fails 

to document the palatal anatomy of the upper incisor teeth.  Further, many of the techniques used to produce them have been shown to 

be subjective, introducing a potentially uncontrolled source of error to an already error-prone process.

7KLV�SUHVHQWDWLRQ�VHHNV�WR�DGGUHVV�WKH�VXEMHFWLYH�HOHPHQWV�RI�RYHUOD\�SURGXFWLRQ�DQG�DGGLWLRQDOO\�FUHDWHV�D�VHULHV�RI�FRQWRXU�VOLFHV�
WKURXJK�D�PRGHO�WKDW�FDQ�EH�XVHG�WR�H[DPLQH�WKH��'�LQWHUDFWLRQ�EHWZHHQ�D�GHQWLWLRQ�DQG�D�ELWWHQ�VXUIDFH�

,QLWLDOO\��DQ�DFFXUDWHO\�FDVW�GHQWDO�PRGHO�RI�D�GHQWLWLRQ�WR�EH�FRPSDUHG�ZLWK�DQ�DOOHJHG�ELWHPDUN�LQMXU\�LV�REWDLQHG�DQG�D�GLJLWDO�
model of it is produced by rendering isosurfaces from a high-resolution laser scan of the model.  Laser scanners with a resolution of 20 

PLFURQV�RU�EHWWHU�DUH�EHFRPLQJ�LQFUHDVLQJO\�FRPPRQ�LQ�GHQWDO�RI¿FHV�DQG�ODERUDWRULHV�DQG�D�W\SLFDO�VFDQQHU�ZLOO�SURGXFH�D�PRGHO�RI�D�
dental cast in approximately 75 seconds.

The mean angle of the occlusal plane to the substrate at the time of biting is estimated and the occlusal plane of the virtual model is 

SRVLWLRQHG�DFFRUGLQJO\�WR�WKH�KRUL]RQWDO���,I�WKH�SODQH�LV�QRW�HYLGHQW��WKHQ�WZR�FRPSDULVRQV�DUH�VXJJHVWHG��RQH�ZLWK�D�KRUL]RQWDO�RFFOXVDO�
plane and one with the maximum estimated angle to the bitten surface.  Both are used, and it is said that the true angle lies somewhere 

between these extremes.

The digital model can then be cut into virtual slices at whatever interval is deemed appropriate, commonly 0.5 millimeters.  Each 

VOLFH�FDQ�EH�UHQGHUHG�DV�D��'�VWUXFWXUH�RU�DV�DQ�RXWOLQH�GUDZQ�DURXQG�WKH�ERWWRP�RI�WKH�VOLFH���(DFK�RI�WKHVH�VOLFHV�UHSUHVHQWV�WKH�WRRWK�
VXUIDFH�DW�WKH�UHOHYDQW�GLVWDQFH�IURP�WKH�RFFOXVDO�SODQH�DQG�FDQ�EH�XVHG�VHSDUDWHO\�RU�DVVHPEOHG�LQ�DQ\�FRPELQDWLRQ�WR�H[DPLQH�WKH��'�
LQWHUDFWLRQ�EHWZHHQ�WKH�LQMXU\�DQG�WKH�RYHUOD\��DGGUHVVLQJ�WKH�³G\QDPLF´�DVSHFW�RI�WKH�WHFKQLTXH�

When different individuals are provided with the scan resolution and the original cast (or an accurate copy) and they agree on 

the position of the occlusal plane and the slice interval, they will end up with the same result, addressing the objective aspect of 

the technique.  The rendering of outlines from the base of each slice creates objective hollow-volume contour overlays that can be 

reproduced by different operators.

:KHQ�WKH�VXFFHVVLYH�VOLFHV�DUH�XVHG��HLWKHU�LQ�VHTXHQFH�RU�DVVHPEOHG��FRPSDULVRQ�ZLWK�LPSUHVVLRQV�RU�PDUNV�UHVXOWLQJ�IURP�FRQWDFW�
EHWZHHQ�WKH�VXEVWUDWH�DQG�WKH�SDODWDO�VXUIDFHV�RI�XSSHU�LQFLVRUV�DQG�PDUNV�UHVXOWLQJ�IURP�GUDJJLQJ�RI�WKH�GHQWDO�DUFK�DFURVV�WKH�ELWWHQ�
surface becomes possible, often increasing the number of characteristics that can be used for comparison.

7KH� WHFKQLTXH� LV� LOOXVWUDWHG� DQG� LWV� DSSOLFDWLRQ� LQ� UHGXFLQJ� XQFRQWUROOHG� HUURUV� LQ� RYHUOD\� SURGXFWLRQ� SKDVH� RI� WKH� ELWHPDUN�
comparison process is demonstrated.
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