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PT Programme of EWG Firearms/GSR

* GSR1999 - GSR2014
= FAID 2009 - FAID 2012
= FDSD 20012 - FDSD 2015
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Sampling of GSR
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Detection & ID of GSR by SEM/EDS

= The complete surface of a stub
is searched using a motorized
stage

= For each field a BSE image (Z
contrast) is acquired

= Image analysis based on a
defined brightness threshold

= All particles brighter than the
threshold are analysed by EDS

= Particle classification and
ranking based on their
chemical composition

= Manual review and
confirmation of possible GSR
particles by the SEM operator
based on EDS spectrum and
particle morphology
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Criteria to identify GSR

= The foundation for the identification of GSR by SEM/EDS

was laid in the famous “Aerospace report” in 1977
Wolten, G. M., Nesbitt, R. S., Calloway, A. R., Loper, G. L., and Jones, P. F. "Final
Report On Particle Analysis For Gunshot Residue Detection". Segundo, CA, Aerospace

Corporation, 1977.
= ASTM Standard Guide E1588-10° ; (2010)
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X-Ray Spectrometry 11-29-11
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PT on GSR - obstacles
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PT on GSR — test sample

= The synthetic GSR samples
used in the PTs is a key
element in validation and
surveillance of the particle
detection process.

= Important features of the
GSR-standard as reference
material:

— Defined number, size,
position of the particles

— Defined chemical
composition

— High sample stability

— Can be examined in the
same way as samples form
real cases.
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PT on GSR — production process

Deposition on Si or glassy carbon wafers structured by photo lithography

18.8kV X25.8K 1.28sm
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PT on GSR (2015)
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PT on GSR

Fersonal SEM Y¥2.37 Jun 3, 2843 BKA Hiesbaden KT 23

PT sample 2003

SPS—-P5-1C 04

WVFS=1395 (manual)
S
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PT on GSR

= A test scheme for a PT for the Y
identification of GSR using SEM/ N2
EDS was developed in EU-funded .
projects by the ENFSI WG
Firearms/GSR based on a
synthetic particle standard.

= International PTs: GSR2003, i
GSR2005, GSR2008, GSR2010, Report on th Intemationa
GSR2011, GSR2012, ..., GSR2014

Identification of GSR by SEM/EDX

= In 2009 the organisation has been
transferred from the EWG FA/GSR

to the company quodata in @
DreSden' Ex ertWor;ﬂE:Grou -

= GSR2015 just finished S
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PT on GSR - evaluation

A"i"\ated — -
i =  GSR PT Sample — Individual
- oL — Evaluation provides a web
Transforme . . .
; ;BQS’S”J“S”““‘G 4 interface for the automatic online
%ij 1500 um | Bl I . | evaluation of data in the context of
™ 10.00 ym ¢ o P
B 20 MO R GSR PT samples.
. . 4 70 % ‘e
Particles present: 5000 Y . 9 . o L . .
I A T IR AR = The website address is
15.00 pm: 111 ® "90 ® . A .
st i RO N = http://gsr-ie.quodata.de
1.50 pm: 31731 ® . 90 ‘e
1.00 pm: 29/29 Fealu'reID:NS‘
oo i ,@ T o
@ Delectlon delecg:nce ‘|‘D|stance:781um [ ] Thls tOOI IS Intended for‘ the
Classification: @e @ *% —v@*’ ® ~ ® .
[ Charadtensi -] | e o YK purpose of quality assurance.
Detection: @’ . ® L4 ’ ¢ ¢ 1 ¢ )
[ single detection [~] 1000 » ®* CAL ¢ .
£ - = For participants of GSR2015 this
<RNFSI I tool is available free of charge for
Firearms | GSR — one year.
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PT on GSR - evaluation

GSR PT Sample — Individy
— Quodata
s VA GSR PT Sample - i
l— Quodata
GSR PT Sample - Individual Evaluation s N\
l—  Quodata
Tost sample GeR2012 Number of particles correctly detected —2
Sample code ENFSI GSR-2012 C-x11-y07 i rticles correctly detec I I l — O 5 1 I I l
Nam: of dataset ZEISS070313 ' e P"’::"‘ ¢l - " W: Detection capability 90 -
e Total
Date of evaluation 2013-03-08 14:19:51 200 pm 1 1 0 1 100.0%
15.0 ym 1 1 0 1 100.0 %
8000 10.0 pm 1 1 0 1 100.0 %
20 pm 26 26 0 26 100.0 % 100%
1.5 ym 30 30 0 30 100.0 %
7000 A 0%
1.0 pm 29 29 0 29 100.0 %
0.5 ym 25 20 2 22 88.0 % 0%
03umY 33 3 4 7 212%
000 70%
) i 3 pmis only i ind has not b idered in the of g
o Number of multiple detections: 2
Maximum distance between measured and true particle position: 23.51 pm
4000
z scores
True Lab 20%
3000
Description e fesui
Count of 0.5 um particles correctly detected 25 22 0%
2000 ® Count of 1.0 um particles correctly detected 29 29
0%
. Count of 1.5 um particles correctly detected 30 30 00 05 10 18 20 25 30
Count of 2.0 pm particles correctly detected 2 26 Particle size m]
1000 k4 “) The z score calculation is based on the assigned values of the GSR2012 PT.
D @ Relative frequency = Detection capability
. 2<zsc0050 satisfactory ~ 95 % Confidence interval — Overall curve GSR2012
o 1.000 2000 3000 4000 5000 6000 7.000 "
-3<zscores<-2 questionable
z score <-3 i
Detection capability
# Transformed meas. data 20.0 pm 15.0 pm ® 10] Particle size Mean Lower Upper
© 2.0pm 1.5 um 1.0 pm 0.5 pm 0.3 ym limit limit
0.5 ym 88.5% 72.0 % 100.0 %
1.0 ym 100.0 % 100.0 % 100.0 %
1.5 pm 100.0 % 100.0 % 100.0 %
2.0 ym 100.0 % 100.0 % 100.0 %
NJSI
g G
Firearms | GSR § N\
Nl< I
Ext Wiy G 33
Firearms | GSR
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Additional applications

= Quality control / quality check

= System monitoring

= System validation
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Monitoring System Performance

= Case 1: mgy < 0.8 pm
— Continue with case work s

= Case 2: 0.8 pm < mgy < 1.0 ym : S

Verwendete GSR-Standardprobe: O 23NR021_001 (GSR2012-C)

- H a p pe n ed th e fi rst ti m e : O 23NR021_002 (GSR2012-A)

Ergebnis der letzten Kontrollmessung: O bestanden O verkirztes Intervall O nicht bestanden

Ergebnisse der Kontrolimessung

— Happened the second consectutive time: B
continue with case 3 | % um
u Case 3: m90 > 1.0 IJm 03pm 3

Hat das Gerit die Kriterien fiir den Einsatz in der Fallarbeit erfiilit ? Oja O nein

— Sto p ca Se work With the i nstru ment, D Kt gafen als Uit wemn s = 03 ym ez Wik Wem 08 4 < o = 10 um STt werden und 9@ lezte

. . Kontrollmessung bestanden wurde, geften die Kriterien ebenfalls als erfillt. In diesem Fal ist das Gerét nach einem verkirzten
inform head of the section Ve Komptimonat oot
Verkiirztes Kontrollintervall erforderlich ? Oja Onein

Zusatzinformationen:  Hinweise auf Feldiberiappung (Doppeldetektion) ?: Oja Onein

— Find appropiate corrective actions, check
relevance for previously issued results,
document the actions. |t

Kenntnisnahme Fachbereichleiter/-in

— Run the GSR-standard again and check
the results

— If the results now fulfill the requirements,
the head of section can authorize the
continuation of case work.

Formular 2u AR23007 Version 7 Seite fvon |

— All actions have to be recorded. o e
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PT Programme of EWG Firearms/GSR

Overview
= GSR 1999 — GSR2014

- FAID 2009 — FAID 2012
= FDSD 2012 - FDSD 2015
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49 participants, 25 countries:

Europe:
Austria, Belgium, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France (2), Georgia,
Germany (6), Greece, Ireland, Italy (5), Lithuania (2),
Netherlands, Norway, Portugal, Slovenia, Spain (3),
Sweden, Switzerland, United Kingdom (9)

Other:
Australia / New Zealand (2), Israel, USA (3)

47/49 results sent in (response: 96%)
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FAID 2012 — test sets

= 10 test sets, 2 controls and 1 unknown
= (Castings of bullets (6) and cartridge cases (4)
= 5 sets copper-coated

T e e e

dag 456 ams #9.4

TIRILAII L)Y
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FAID 2012 — conclusion scale

A: identification, positive, one firearm used

B: a possible identification, the examination still raised some doubts, the
amount of matches found is insufficient for an identification or there is
some doubt about the distinctive value of the marks matching

D: a possible exclusion, the examination still raised some doubts, the
amount of differences found is insufficient for an exclusion or there is
some doubt about the distinctive value of the marks mismatching

E: exclusion, neqgative, two firearms used
(for FAID2005: different class characteristics, FAID2009: also same class
characteristics, different characteristic marks)

Z: not useable for comparison
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FAID 2012 - results

test castings of number of times a conclusion was given S
set bt_JIIets or weapons
cartridge cases A B C D Z

A bullets 40 (4%) 3 0 0 0 1

B bullets 32 (2%) 8 4 0 0 1

C bullets 5 25 8 0 2

D cartridge cases 2 3 13 0 2

E cartridge cases 1 7 32 2 4 1

F bullets 35 9 2 0 1 1

G bullets - 3 5 11 0 2

H cartridge cases 47 0 0 0 0 1

J cartridge cases - 1 1 2 0 2

K bullets 7(1%) 9 17 9 0 1
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FAID 2012 - results

With mismatched LI# removed (correct conclusion reached)

Group error FAID2009 FAID2012
1 none 56% (36) 55% (26)
2 tendency 1% (7) 30% (14
3 1 false ID 19% (12) 11% (5)
or exclusion
4 2 false IDs / 11% (7) 4% (2)
exclusions
5 3t false 3% (2) 0% (0)

IDs / exclusions

P. Pauw-Vugts, et al.; "FAID2009: Proficiency Test and Workshop";
AFTE Journal - -vol 45, no 2 - - Spring 2013
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PT Programme of EWG Firearms/GSR

Overview

= GSR 1999 — GSR2014

= FAID 2009 — FAID 2012
= FDSD 2012 - FDSD 2015
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Specific features: BUNDESREPUBLIK DEUTSCHLAND

« Identical copies of "real"” pattern URKUNDE

Uber die Erteilung des

 Produced on fabric Patents

Nr. 10 2004 027 770

« Using own SOPs o [

GO1N 1/28

Bezeichnung

® P t t t t d t h d B KA Verfahren zur Herstellung identischer latenter Partikel-Verteilungen auf Oberflachen
a e n p ro ec e m e o Patentinhaber

Bundeskriminalamt ZV21, 65193 Wiesbaden, DE

Erfinder

Niewshner, Ludwig, Dr.-Ing., 65623 Hahnstétten, DE; Neimke, Dieter, 55128 Mainz,
DE; Barth, Martin, Dr.rer.nat., 69123 Heidelberg, DE

Assessment on: e s i

« Colouring process

Mnchen, den 25.04.2013

- Shot range estimation

DieF des D Palent- und

F«Z&«.q( g f&a‘&q

Rudloff-Schaffer
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49 participants, 25 countries:

Europe: )
40 participants

Other:
Australia (2), Israel (1), Russia (2), USA (4)

45 /49 results sent in (response: 92%)
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Sample sets:
e 10 comparison shots, 2 case shots
e description, colour chart, questionnaire
Assigned task:
* Perform colouring process according to SOP
* Rank the 2 case shots

« Estimation of shooting range (upper/lower limit)

 Wording in the report
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correlated sieves (Al format)
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2 extra samples:

 Homogenity test

 Resolution test

7

>

'~

7 N
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Screen printing machine

Inserting the sieve

Applying the PbCO,
paste for areas of
lower saturation...

Printing...

Cutting the fabric

into pieces...
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Overview images / examples:

photo paper

# 153 photopaper

153_002 corr 153_005 corr 153_010 corr 153_015 corr 153_020 corr 153_030 corr

153_040 corr 153_060 corr 153_080 corr 153_100 corr 153_150 corr 153_200 corr
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Overview images / examples:

filter paper

# 525 filter paper

525_002 corr 525_005 corr 525_010 corr 525_015 corr 525_020 corr 525_030 corr

525_040 corr 525_060 corr 525_080 corr 525_100 corr 525_150 corr 525_200 corr
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Overview images / examples:

filter paper

# 107 filter paper

107_2 corr 107_5 corr 107_10 corr 107_15 corr 107_20 corr 107_30 corr

107_40 corr 107_60 corr 107_80 corr 107_100 corr 107_150 corr 107_200 corr
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Overview images / examples:
filter paper

# 341 filter paper

% i /
Mt | 2 Moewy et L0 et 506
341_002 corr 341_005 corr 341_010 corr 341_015 corr 341_020 corr 341_030 corr
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100 ey A5V eant

WO wi 60 wy

341_040 corr 341_060 corr 341_080 corr 341_100 corr 341_150 corr 341_200 corr
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Case shot 25 cm (10")

Case shot A SO D AL 25 cm case shot 50 cm case shot
between ...
category
...2and 5cm unsatisfactory (1) unsatisfactory
2-Scm ... 5and 10 cm unsatisfactory unsatisfactory
5_10cm ...10and 15cm unsatisfactory unsatisfactory
... 15and 20 cm satisfactory (11) unsatisfactory
1015 cm ...20and 30 cm satisfactory (31) questionable (2)
15—20 cm ... 30 and 40 cm satisfactory (2) satisfactory (19)
o ... 40 and 60 cm unsatisfactory satisfactory (21)
X 20-30cm .60 and 80 cm unsatisfactory satisfactory (1)
30— 40 cm ... 80 and 100 cm unsatisfactory guestionable
P ... 100 and 150 cm unsatisfactory unsatisfactory
U — c<m
... 150 and 200 cm unsatisfactory unsatisfactory
60— 80 cm
80- 100 cm ] ] ]
Case shot | Satisfactory | Questionable | Unsatisfactory | No results
100 - 150 cm
25cm 44 (98 %) 0 1(2 %) 0
150-200 cm 50 cm 41 (95 %) 2(5%) 0 2
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Case shot 25 cm (10")

Case shot A
2cm [ Sem | 10em | 15em | 20em | 30em | 40em | 60cm | 80cm | 100em | 150 cm | 200 cm
Min. distance x
Max. distance x
25 cm case shot 50 cm case shot
Test shot
Lower limit Upper limit Lower limit Upper limit
2cm unsatisfactory (2) unsatisfactory unsatisfactory unsatisfactory
5cm unsatisfactory unsatisfactory (1) unsatisfactory unsatisfactory
10 cm guestionable (3) unsatisfactory unsatisfactory unsatisfactory
15cm | <Safisfactory (T9p unsatisfactory unsatisfactory unsatisfactory
20 cm satisfactory (21) unsatisfactory (2) | unsatisfactory (4) unsatisfactory
30cm unsatisfactory satisfactory (32) satisfactory (32) unsatisfactory
40 cm unsatisfactory | <Satisfactory (T70p satisfactory (7) unsatisfactory (11)
60 cm unsatisfactory unsatisfactory unsatisfactory (1) satisfactory (28)
80 cm unsatisfactory unsatisfactory unsatisfactory satisfactory (3)
100 cm unsatisfactory unsatisfactory unsatisfactory questionable (1)
150 cm unsatisfactory unsatisfactory unsatisfactory unsatisfactory
200 cm unsatisfactory unsatisfactory unsatisfactory unsatisfactory (1)
Case shot | Lower/upper limit | Satisfactory | Questionable | Unsatisfactory | No results
05 Lower limit 40 (89 %) 3(7 %) 2 (4 %) 0
em Upper limit 42 (93 %) 0 3 (7 %) 0
50 Lower limit 39 (89 %) 0 5(11 %) 1
em Upper limit 31 (71 %) 1(2 %) 12 (27 %) 1
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Statistical evaluation

Detailed presentation of results:

Annual Meeting of the
ENFSI EWG Firearms/GSR at Cyprus,
03. — 05. Nov. 2015

Proficiency Test
Forensic Determination of
Shooting Distance FDSD 2015

Report on statistical analysis

Expert Working Group
Firearms / GSR

www.quodata.de
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PT Programme of EWG Firearms/GSR

Outlook (ENFSI) comparable PTs

= GSR - GSR 2015 = FTS-15-GSRSTUB

= FAID - FAID 2016 = CTS 526 Firearms Exam.
= FDSD - FDSD 2017 = CTS 530 GSR Dist. Det.

With support of the Prevention of and Project JLS/2008/ISEC/110 under the supervision of the
Fight against Crime Programme ENFSI Expert Working Group"Firearms/GSR
European Commission — Directorate-

General Justice, Freedom and Security




