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Another advantage of the FMR is the confidence it provides the examiner when #imilarity score is
low. When performing comparisons using a conventional comparisomicroscope, one of the major
concerns is unintentional bias when there is a wealataset. Examiners tend to spend a significant amount
of time on such datasets, and iis not unusual for examiners to observe what they believe is significant
correspondenceonly for it to be reevaluated later and recognized as only incidental correspondence.
However, when bullets are accessed through the RBL Graph and there is no visitdgrespondence
(such asillustrated in ), an examiner can have confidence thaif the bullets are shown with
their best similarity, the remaining surfaces of the bulletse not likely to be of greater significance.
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CONCLUSION

The Quantum 3D Microscope has a valid place in the modern forensic science laboratory, and time
efficiency is one of its major benefits. When considering time spent on bullet acquisitions and
comparisons, using Q3M was 9 to 10 times quicker than using a Conventional Comparison Microscope
(CCM). When factoring in the verification stage, bullets no longer need to be mounted since acquisitions
have already been performed. Consequently, acquired bullets are available for verification as well as for
any later comparisons for current or future cases. Moreover, each Q3M acquisition is carefully calibrated
so that measurements are backed by certified reference targets. As a result, a substantial amount of time
is saved through this “acquire once, re-use often” process.

Image quality is another aspect to take into consideration. The second examiner was able to conclude
common source determinations using Q3M, when the same comparisons resulted in inconclusive
opinions while using the CCM. The first examiner mentioned unachievable lighting conditions while
using the CCM and stated that the ease in comparisons alleviated potential bias concerns. The technology
behind the Quantum 3D Microscope provides much more information. This helps firearm examiners
make accurate common source determinations and have more confidence in inconclusive results.

Q3M offers the courts what they have been looking for — a False Match Rate. Courts are concerned with
the reliability of examiners, especially when the certainty of a common source determination cannot be
articulated to their satisfaction. With Q3M, the courts can be provided with a scientifically defensible
False Match Rate (FMR) that the two bullets were fired from different firearms. The RBL Graph also helps
to graphically illustrate the distinction between non-matching and matching conditions. This is in line with
the AFTE Theory of Identification and Range of Conclusions.

Even with the benefits of the Quantum 3D Microscope, the use of the CCM will continue for years to
come. One reason is that the identification criteria upon which examiners draw their conclusions is based
on a database of comparisons using CCM. Because Q3M has more information upon which identification
criteria can be based, examiners will need to reassess their criteria for identification. Another reason for
the coexistence of CCM and Q3M is that some objects other than bullets may be too large to fit in the
3D microscope. This is especially true when handling toolmarks from larger items and casts of marks
recovered from firearm crime scenes.

The use of 3D microscopy, especially with objective results such as those provided by the Quantum 3D
Microscope, has significant benefits for case work. It will also be a valuable tool for other studies, as well
as for training, because it makes the sharing of data and the replication of datasets quite easy.

This study was based on the initial capabilities of this technology, and Ulira Forensic Technology is

already at work on additional innovations that will expand the value of 3D microscopy for firearm and
toolmark identification.

. 31-



QUANTUM

3DMICROSCOPE

.|.
9. LEADSONLINE

[ formerly Forensic Technology |

©2024 LeadsOnline, LLC. All rights reserved. Reproduction in any manner whatsoever without the written permission
of LeadsOnline, LLC. is strictly forbidden. Details and specifications subject to change without notice.




