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D31 Certainties and Uncertainties in Accident Reconstruction — How Correcting the 
Other Side’s Misstatements Affects Jury Verdicts

Peter Alexander, PhD*, 23595 E Irish Place, Aurora, CO 80016

After attending this presentation, attendees will understand uncertainties in accident reconstruction.
This presentation will impact the forensic science community by improving attendees’ understanding of accident reconstruction.
Accident reconstruction involves the examination of the data from an accident (usually a multi-vehicle collision) to determine what 

happened.  Since the state or local police usually provide reconstruction services for the prosecution in criminal cases, the independent 
accident reconstructionist is often engaged to support the defense.  The goals are to provide the defense with an objective understanding 
of what actually happened and to assess whether the prosecution’s charges are supported by the evidence.  The reconstruction addresses 
such issues as the speed and headings of the vehicles, an analysis of where each vehicle was located both before and after the impact, 
visibility issues, perception/reaction times, and analysis of any violations of the relevant driving statutes.

Although accident reconstruction can produce surprisingly accurate results, unless the limitations of the analytical methodology 
XVHG� DUH� FOHDUO\� XQGHUVWRRG�� WKHUH� FDQ�EH� VLJQL¿FDQW� SRWHQWLDO� HUURUV� DVVRFLDWHG�ZLWK� DOO� WKH� WHFKQLTXHV� HPSOR\HG�� � ,W� LV� SUXGHQW� WR�
understand these uncertainties to ensure that the other side is not relying on a faulty premise when they claim that the accused was 
traveling at 100mph just before the collision.  This presentation will discuss not only the uncertainties inherent in the physical procedures 
used to reconstruct accidents but also misinterpretations of the accident parameters to support charges which cannot be sustained. 

Uncertainties relating to methods for determining a vehicle’s speed during an accident are described in the table below.  Some of 
these uncertainties can lead to very large errors in the reconstructed speed value.

s�,/�>��^W������Z/s�d/KE�D�d,K� ^KhZ���K&�hE��Zd�/Edz
6SHHG�ORVV�IURP�OHQJWK�RI�VNLG�PDUNV�[�GUDJ�
factor

9HKLFOH�WUDYHO�EHIRUH�EUDNLQJ�PDUNV�DSSHDU
8QFHUWDLQWLHV�LQ�WKH�FRHI¿FLHQW�RI�IULFWLRQ�YDOXH�

%ODFN�ER[�GDWD Crash event may not trigger recording
'DWD�UHFRUG�PD\�EH�FRUUXSWHG
Sometimes provides wrong results

9HKLFOH�GDPDJH�
Comparison to staged crash tests

8VLQJ�1XPHULFDO�0RGHOV��&5$6+�,,,�

A crash test at the speed needed is not always available
1HHG�WR�FRQYHUW�9HKLFOH�7R�%DUULHU�UHVXOWV�WR�9HKLFOH�7R�
9HKLFOH�VSHHGV
0RGHOV�FRQWDLQ�PDQ\�VLPSOLI\LQJ�DVVXPSWLRQV�DQG�DUH�
very inaccurate at onset of crush
Stiffness values are highly variable

0RPHQWXP�FRQVHUYDWLRQ�FDOFXODWLRQ Need accurate approach and departure angles, post-impact 
travel distances

$1&,//$5<�,1)250$7,21
'LVWDQFHV�IURP�SROLFH�VFHQH�VXUYH\�

Roadway friction 

&RHI¿FLHQW�RI�UHVWLWXWLRQ

3ROLFH�ODVHU�VFHQH�VXUYH\V�IRXQG�WR�KDYH�VLJQL¿FDQW�HUURUV
Friction values from drag sled and accelerometer 
measurements are not precise
&RHI¿FLHQW�RI�UHVWLWXWLRQ�FDQ�YDU\�ZLGHO\

The above discussion involved errors inherent in the physical procedures used to reconstruct accident speeds.  A similar discussion 
could be held regarding vehicle headings and other factors relating to the reconstruction.  Sometimes individuals are prosecuted or even 
convicted based on erroneous interpretations of the accident data.
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A number of vehicular homicide criminal case studies will be presented in which the accident data did not support the charges 
levied by the prosecution.  This resulted in a substantial reduction in the charges that were sustained by the jury.  Often the accident 
analysis presented by the prosecution found a speed for the defendant’s vehicle which was far above the speed that was reconstructed 
by the defense.  In some cases, the laws of physics were violated in the prosecution’s analysis in order to arrive at the claimed vehicle 
speed.  These questionable forensic analysis practices have a pernicious effect on a broad spectrum of the legal system since a civil 
DFWLRQ�IUHTXHQWO\�IROORZV�WKH�FULPLQDO�SURVHFXWLRQ���,Q�WKDW�HYHQW��WKH�TXHVWLRQDEOH�UHVXOWV�RI�WKH�SURVHFXWLRQ¶V�UHFRQVWUXFWLRQ�RIWHQ�¿QG�
their way into the civil litigation.
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