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for U.S. Ballistics Identification Using NIST SRM
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Positive results of introduction of project NBIC conducted by NIST in
conjunction with ATF. The project is designed to ensure the quality of
ballistic identification ballistic laboratories in the USA.
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NIST in collaboration with ATF has developed
the Standard Reference Material (SRM) 2460
Bullets and 2461 Cartridge Cases. In response to
the guidelines issued by the American Society of
Crime Laboratory Directors/Laboratory Accreditation
Board (ASCLD/LAB-International) to establish
traceability and quality assurance in U.S. crime
laboratories, a NIST/ATF joint project entitled
National Ballistics Imaging Comparison (NBIC)
was initialized in 2008. The NBIC project aimed to
establish a National Traceability and Quality System
for ballistics identifications in crime laboratories
within the National Integrated Ballistics Information
Network (NIBIN) of the U.S. The SRM bullets and
cartridges were used as reference standards. 19
ballistics examiners and experts from 13 U.S. crime
laboratories participated in this project. 18 of them
each performed 24 periodic image acquisitions and
correlations of the SRM bullets and cartridges over
the course of a year. The correlation scores were
collected by NIST for statistical analyses, from which
control charts and control limits were developed for

SRM 2460

Serial #024

the proposed Traceability and Quality System and
for promoting future assessments and accreditations
for firearm evidence in U.S. forensic laboratories in
accordance with the ISO 17025 Standard.

NIST SRM bullets and cartridge cases (fig. 1)
function as reference standards for establishing
metrological traceability for both the topography
measurements at NIST and for the image correlations
of NIBIN!. For the topography measurements, the
measurement traceability is established using the
SRM bullets and cartridges and the NIST 2D and
3D topography measurement system with two NIST
proposed parameters: the cross correlation function
maximum CCF, = and the signature difference
D, both are traceable to the SI unit of length. For
the image acquisitions of NIBIN, traceability is
supported by correlation of the images of SRM
bullets and cartridges captured at local Integrated
Ballistics Identification System (IBIS)* sites with
respect to the Golden Image established by the
reference IBIS of the National Laboratory Center

of ATF.
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Fig. 1. ANIST Standard Reference Material (SRM) 2460 Standard Bullet (left) and a SRM
2461 Standard Cartridge Case (right)

Aflow diagram for the Traceability and Quality
System using the SRM bullets is shown in fig. 2.
It started with the six master bullets fired at ATF
and FBI (Federal Bureau of Investigation) which
were profiled at NIST as shown by branch 1. The
resulting set of six digitized profile signatures was
used as the virtual standard that determined the tool
path of a numerically controlled diamond turning
machine at NIST to produce the physical standard
of the SRM bullets?. One of them, numbered SRM
2460-001, was kept at NIST as a check standard
for measurement quality assurance, which was
performed by routine measurements of the check
standard and correlations of the measured profiles
with the virtual standard, as shown in branch 2
in fig. 2. Another SRM bullet, numbered SRM 2460—
002, was sent to the National Laboratory Center of
ATF as a reference standard. After the topography
measurements at NIST, all the SRM bullets were
imaged at the National Laboratory Center of ATF
using their reference IBIS under standard operating
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conditions. A set of the best images was selected
as the Golden Image. By acquiring images of the
SRM bullets at local IBIS sites, and correlating the
images with the Golden Image, differences in IBIS
operating conditions between the local IBIS sites
and the National Laboratory Center of ATF and other
quality problems could be detected?.

NIST SRM bullets and cartridges, combined
with the use of the NIST proposed control charts
and control limits, are powerful tools for quality
assurance of NIBIN acquisitions and correlations.
During the NBIC project, several quality problems
related to the operator and acquisition procedure,
the IBIS software and correlation network, as well
as the SRM cartridges themselves, were identified
and have been successfully corrected®.

* Certain commercial equipment, instruments, or
materials are identified in this paper to specify adequately
the experimental procedure. Such identification does not

HayyHbiri otaen



L. CoHr n ap. PopMrpoBaHHe CHCTEMbI TOBTOPAEMOCTH C/IEA0B YCTORYMBOCTH H- KadecTsa N @

ATF NIST
NIST Bullet Signature
ATF Measurement @
Reference System
IBIS (Stylus Instrument)
A A @ A
ATF Six NIST
Std. Bullet  [* > Master Check Std.
SRM 2460-002 Bullets SRM 2460-001
A \ 4
3D National 2D Nat'l Virtual
Bullet Signature Bullet Signature
Standard Standard
(Golden Images) (Profile Standard)
A
NIST NC
Diamond Turning
A
Nat'l Physical
Bullet Signature

Standards
SRM 2460 Std. Bullets

Local IBIS Sites
Std. Bullet SRM 2460 - xxx

Fig. 2. Establishment of a Traceability and Quality System for NIST’s Topography Measurements
and NIBIN’s Acquisitions and Correlations of Ballistics Signatures
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