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Funding Provided by

* National Institute of Justice
NIST Law Enforcement Standards Office
NIST Standard Reference Materials Program

Note:

Certain commercial equipment may be identified in this
presentation in order to specify an experimental
procedure. This does not imply recommendation or
endorsement by NIST, nor does it imply that the
equipment are the best available for the purpose.
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e SRM 2460 Standard Bullet and
SRM 2461 Standard Cartridge Case

* For demonstrating consistency in image acquisitions
of bullets and cartridge cases from place to place
and one time to another

« Requires high degree of similarity from one unit to

another
 Must have characteristics of real bullets and

cartridge cases

SRM 2460
Serial #024
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SRM 2461 Standard Cartridge Case Recently
Made Available

« Cartridge cases fabricated using a metal electroforming process:
- Negatives are made from a master cartridge case
- Positive replicas are then made from the negatives

* Electroforming :> :D Electroforming *
Tank Tank

Master Negative Positive
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opography Images for the
Standard Cartridge Case

Firing Pin

These images should be the same for all
units.

Breech Face
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SRM 2461 Standard Cartridge Case

Confocal microscope used to image 3D cartridge case topography
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SRM 2461 Analysis — Breech Face
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SRM 2461 Analysis — Breech Face

Breechface
SRM2461-155 vs 104-278
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SAM2461 Casing Index

Correlation scores of 2461-155 (Breech Face Master) versus
population set
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SRM 2461 Analysis — Firing PIn

Compared Surface (B)
g C 'SRM2461-111 Pintxt
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Correlation program showing an example Firing
Pin correlation

Processing steps:
* Removal of outlier data
* Form & noise filtering
* Image registration
« Correlation

Firing Pin
SRM2461-153 vs 104-278

100

JRONNS W20 T I INAIINIINY o ¢ 0 10 0 1SN SNLLEMININL S N g

e
’+00
*

* * +* *
* .
*

. *e
*
L 2

Correlation scores of 2461-153 (Firing Pin
Master) versus population set
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SRM 2461 Analysis — Ejector Mark
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Correlation program showing an example Correlation scores of 2461-260 (Ejector Mark
Ejector Mark correlation Master) versus population set

Processing steps:
« Trimming
* Removal of outlier data
* Form & noise filtering
* Image registration
« Correlation
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NIST Statisticians participated in the analysis of the
uncertainty estimates and control values, and
preparation of the Certificate.

Both SRMs and their Certificates include User
Guides as appendices



NST

Natienal Institute of
Standards and Technology

Data on the SRM 2461 Certificate

Table 1. Areal Cross Correlation Maximum ACCF
and Signature Difference D for the SRM 2461
Standard Cartridge Cases

max

(95 % Confidence

Interval) ACCE nax D
Breech Face >94.3 % <11.2 %
Firing Pin > 98.0 % <4.0%

Ejector Mark >93.7 % <12.2%
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Two Traceability Chains

NIST

SRMs

/

Sl unit of
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IBIS Acquisition at ATF

!

Golden Images

Maintained for NIBIN
by ATF Nat’l Lab Ctr.
Bullet & Casing Masters
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SRM 2461 Documentation Includes a User
Guide mainly for NIBIN Users

APPENDIX

USER GUIDE FOR NIST SEM 2461 STANDARD CARTRIDGE CASES
A Draft Data Acquisition Procedure for the Integrated Ballistics Identification Svstem (IBIS)

The NIST SEM standard cartridge case is intended for quality testing of automated ballistics signature
acquisitions. It 1s recommended that an acquisition of the standard cartridge cases be entered into IBIS once a
month to verify the proper operation of the system. However, vou should refer to vour own laboratory’s policy
and procedure guidelines (PPG’s) for the frequency of acquisition. The cartridge case should also be entered
into the system during each software and hardware upgrade as well as after any scheduled or unscheduled
maintenance. All entries and results should be documented.
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Example of Correlation Results for IBIS
Acquisitions of SRM 2461

IL-CHICSPE  Automatic Default CMDAVISH
Y mm Parabellum IL-CHICSPS Automahc Detault g::::::g: :2:2 Ccmg:\\::SON
9 mm Luger I-CHICSP4 Automahc Detault Carralation done DMPRA'IS'?N
9 mm Luger IL-CHICSP4 Autormahc Default Corelation done  DMPRATT
40 Smith & Wesson IL-CHICSF4 Automahc Default

Carrelation done PRA
40 Smith & Wesson IL-CHICSP4 Automanic Detault Carrelation done SSMUR-;;‘(

Dpluh 428 Carelation done  TLERUBAKER

U Se “T RAX G O L D E N C C I MAG E ” - D!ul Prevnous'd KLHUNTER
for control chart scores i bl o

JAHANNA

Default Correlation done

TRAXGOLDENCCIMAGE TRAX GOLDEN 10/26/10 9 mm Parabellum
© NISTGOLDEN IMAGE GOLDEN IMAGE 5/16/08 9 mm Parabellum  MD-WAATF2 8 337
© COLS-87-04 EX-04000271-1C 9'mm Luger COLUMPD 2 49
© T05-764 2 9 mm Parabellum VA-NORFDFS 2 21
© CANTD2-831230F 83133C 9 mm Parabellum OH- \ 23 32
© COLS-6851-08 EX-08018361-1C 9 mm Parabellum COLL IMF D23 20
© T08-4233 10 9 mm Parabellum VA-NORFDFS 2 47
© T08-13202 3A 9 mm Parabellum  VA-NORFOFS 23 40
© 03F05157 18y 9 mm Luger MD-BALTPD2 23 52
© COLS-8434-03 EX-03027195-1C 9mm Luger OH-COLUMPD - 22 28
(+] 03—0974 341 C- 9 mm Parabellum  MD-BALTCO 4]




NST

Natienal Institute of
Standards and Technology

An Excel Sheet with Control Chart for Tests of
SRM Cartridge Cases

Table 2. A Control Chart for Breech Face (BF) Scores of SRM
Cartridge Case (Sheet 3 "BF")

Dynamic
Date BF Score CL Fixed CL File Name
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Proposed Control Limits for NIBIN Acquisitions of
SRM 2461, Based on Results of the National Ballistics

Imaging Comparison

05 %

Mean Std. Control

Dev. e

Limit

Breech | ¢ 38 214
Face

Finng | 544 38 171
PIn
Ejector

Mark 068 345 400
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Avallability of SRM 2461

e Cost: $302

 Available since July 2012
« 27 units distributed

* 110 units available

 The certification of SRM 2461 is valid until
30 September 2021, with proper handling.



