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THE COMPANY SENS+FAR.

o Sensofar

METROLOGY
Barcelona (SPAIN)
1600 m? production

and R+D facilities

o Sensofar ASIA Sensofar GERMANY  Sensofar USA
Shanghai (CH) Munich (GE) Newington (US)
Taipei (TW)
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GIObal netWOFk in Terrassa (Spain) (Demo room, full R&D, Production)
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HQ & Sales offices

Distribution partners & Reps 3DED 2019
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Leather

Microelectronics Mmrornanuﬂxiunng Medical & Pharma
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Tool Industry Aerospace Injection molding Forensics
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5 NEOX FORENSICS SENS+FAR.
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Comparison 3D optical profiler Automatic Ballistic
microscope ldentification Systems
(ABIS)
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5 NEOX FORENSICS SENS+FAR.

Five axis option Four axis option
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Software

AUTOMATION &
ANALYSIS - -] o L '

ACQUISITION : : ANALYSIS

SensoMATCH
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Automated procedures Extended measurement

module (APM) module (EMM)
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Performance comparison

FOCUS
VARIATION CONFOCAL  INTERFEROMETRY

B N A

Rough samples s

Smooth samples
Micro-scale features  [3bd FIE ob.9
Nano-scale features
High local slopes

Thickness ﬂ

NPLAIR B 40
Roughness standard

SENSOFAR.
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MEASUREMENT PRINCIPLES SENS+FAR.

NPL AIR B 40 Active llumination
Roughness standard Focus Variation on
smooth surface
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Performance comparison

Ai FOCUS
VARIATION CONFOCAL  INTERFEROMETRY

ENA

Rough samples o [ | |
Smooth samples o |
Micro-scale features  [3bd EIEab.9

Nano-scale features
High local slopes ﬂﬂ
Thickness n

NPLAIR B 40
Roughness standard
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Performance comparison

Ai FOCUS
VARIATION CONFOCAL  INTERFEROMETRY

Rough samples i
Smooth samples o
Micro-scale features  Fgbd B ib.db.9

Nano-scale features
High local slopes
Thickness e e [ | Siemens Star from NPL Bento Box, model ASP-02 P18

20X 0.45 NA 0.46 um center wavelength

Active illumination focus variation
Carlos Bermudez, Pol Martinez, Cristina Cadevall, Roger Artigas
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Bullets

SRM 2460a 20X EPI objective
o | 0.45 NA, pixel size 0.69 um

95.0%

90.0%

85.0%

80.0%

75.0%
L1 L2 L3 L4 L5 L6

=@=NIST cert. ==@uu(CC ==@==AiFY

NIST Standard Reference Material 2460a lands
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NIST Standard Reference Material 2461
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Extractor mark surface WVU CA
TOX EPI
3D + Stack image

5X EPI color image 5X EPI all-in-focus color 5X EPI all-in-focus reflectivity
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Cartridges provided by Eric Law Top cartridge case surface WVU CA Breech face surface WVU CB
West Virginia University 5XEPI/3D + color image 10X EPI/ 3D + directional rendering

255 Ejector mark SRM2461
to 20X EPI/ 3D + stack image
8min30s

Extractor mark surface WVU CA Chamber mark surface WVU CA
10X EPI/ 3D + stack image S5X EPI/ 3D + color image 3DED 2019
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LEA 3D topographies

Bullets provided by Tylor Klep
Phoenix Police Department

Land surfaces
20X EPI/ 3D + directional rendering 3DED 2019
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Bullets provided by Tylor Klep
Phoenix Police Department

Comparison of groove and land surfaces
20X EPI'/ Contour + directional rend 3DED 2019
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Bullets provided by Tylor Klep
Phoenix Police Department

Groove and land details
20X EPI / Reflectivity image 3DED 2019
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Cables provided by Jean-Alexandre Patteet Cable surface Cable surfaces comparison
Ecole des Sciences criminelles (UNIL) 20X EP1/ 3D + false color rendering 20X EPI / Contour + directional rendering

3DED 2019
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Bullets
Land surface
measurements
|C extraction
ja

(3 o

IC comparison (CCF,,,,) Top N list

analysis
4

Bullet comparisons:
new automated
comparison score (SAM)
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Bullets

e

Land surface IC comparison (CCF,,,,) Top Nlist
measurements analysis

ICextraction Bullet comparisons:
new automated
comparison score (SAM)
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@ Sensofar PGPD
Barrel 5-2 Ld3

Rotated (30° |
| counter-clockwise)
Land surface IC comparison (CCF,,,,) Top Nlist

analysis PR S
o o | Topography layer
ICextraction Bullet comparisons:

new automated -
comparison score (SAM) | | practed area

—_—
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‘Waviness (Gaussian
filter, 0.005 mm)

\
v
Remove form:

Deactivated
Roughness (Gaussian |
filter, 0.250 mm)

| ﬂ Extracted area
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Land surface IC comparison (CCF,,,,) Top Nlist
measurements analysis

ICextraction Bullet comparisons:
new automated
comparison score (SAM)
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HmM
Shifted Mean profiles H-L1 and M2-B1-L6
2 .
0o i
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——viShifted ——2Shifted

Cross-correlation mean profiles H-L1 and M2-B1-L6 (max shift 25%)
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Bullets

Land surface IC comparison (CCF,,,,) Top Nlist
measurements analysis

ICextraction Bullet comparisons:
new automated
comparison score (SAM)

GELGRESR

L6

L1
0.28
0.37
0.24
0.33
0.87
0.22

0.31
0.28
0.28
0.23
0.24
0.83

L3
0.88
0.27
0.24
0.35
0.27
0.29

L4
0.27
0.88
0.33
0.41
0.31
0.25

L5
0.28
0.35
0.89
0.24
0.26
0.30

L6
0.36
0.22
0.27
0.27
0.29
0.34

SENSOFAR.

METROLOGY
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SensoMATCH results
SAM B C D E E H | L M Q 5 u X by z

1b1 0.32 0.28 030 030 0321 031 030 032 034

1b2 031 029 032 033 031 031 032 032 032

2b1 0.30 030 030 0.31 029 032 028 032 029

2b2 031 0.29 029 032 030 031 031 031 030

3b1 0.32 0.28 030 031

o o o 3b2 0.31 0.30 0.32 030
Land surface IC comparison (CCF,,,) Top N list 4bl 0.33 0.29 030 0.32 032 033 030 035 033

measurements analysis

4b2 0.32 032 032 032 035 031 034 034
. ) Shl 0.30 0.30 035 033 032
ICextraction Bullet comparisons:
nevyautomategAM 5bz 0.30 0.34
comparison score
comparison score (SAM) 6bl 027 0.28
6b2 0.29 031

7bl 0.33
7b2 0.32
8b1 031 032 031 031 0.29
8b2z 0.31 029 033 032 0.28
9b1 030 033 032 031 035
9b2 0.29 032 032 031 031
10b1 030 028 032 034 028
10b2 031 032 034 036 032

036 030 031 032 033
034 030 030 033 033
032 032 030 032 028
032 032 028 031 028
033 032 033
0.32 032 031
032 031 029 034 034
034 032 032 035 032

NIST results
B < D E F H J L M Q
4 1 5 6 1 2 7 8 6 10 3 9 3 6 5

John Hamby test correctly solved

SAM threshold = 0.5 3DED 2019
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Cables provided by Jean-Alexandre Patteet

Ecole des Sciences criminelles (UNIL)
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Surface Rotation 0¢°

M1 M3
M2 0.289 0.917
M3 0.254

Surface Rotation 1802

M1 M3
M2 0.363 0.745
M3 0.378
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SensoVIEW
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Study by Luke Haag (Forensic Science Services)
3D2TWG (5% nov 2019)
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Firing pin impression depth measurements
Cartridge ID Firearm ID Origen Firearm Ammunition FP Depth Manual FP Depth Auto Dif Dif %
SRM2461 SEM2461 MIST = = 619.3 62159 -26 0%
Cl R1 Guardia Civil Revolver .38 Speciall Plomo desnudo 697 8 664.6 33.2 5%
c2 R1 Guardia Civil Revolver (3B Special 1 Plomo desnudo 5544 5274 270 5%
C3 R1 Guardia Civil Revolver .38 Speciall semiblindada 696.3 6743 220 3%
c4 R1 Guardia Civil Revolver .38 Special Semiblindada 553.2 5319 212 4%
C5 P1 Guardia Civil Petok 5 mm corto 617.7 576.4 41.3 7%
Cé P1 Guardia Civil Petok 9 mm corto 4713 4376 337 T%
Cll B3 Guardia Civil Pistola TAURUS & mm Parabelium 511.1 4876 23.6 5%
cl2 P3 Guardia Civil Pistola TALRUS S mm Parabelium 5174 4590 183 4%
Cl4 pa ADFS Pistol Beretta O mm 323.3 363.8 -40 .4 -13%
C15 P4 ADFS Pistol Beretta S mm 300.5 3042 -3.7 -1%
A PS5 WL SCCY S mm luger 42001 3982 215 5%
B PS5 Wl CCY 9 mm luger 480.6 4233 573 12%
C P& WL SCCY S mm luger 4764 4486 277 6%
Urnits: micrometers 14 files / analysis time auto 120 s.
‘ 3DED 2019
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Antonio and Sara, examiners at Guardia Civil (Barcelona) using
VCM SensoCOMP

3DED 2019



FUTURE

Comparisen
microscope

iy
al.a

Expert Verification

r¥ro
& _Forensics

scans

Z:=
ﬁ

i 7

3D virtual microscopy

1o
guol o '
1olo G
Objective Database
identification search

METROLOGY

SENS+FAR.

\

3DED 2019



Cristina Cadevall
PhD in Optics
VP software
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SENSOFAR METROLOGY | BARCELONA (Spain) | T. +34 93 700 14 92 | info@sensofar.com

SALES OFFICES

SENSOFAR ASIA | SHANGHAI (China) | T. +86 021 51602735 | info.asia@sensofar.com
SENSOFAR GERMANY | MUNICH (Germany) | T. +49 151 14304168 | info.germany@sensofar.com
SENSOFAR USA | NEWINGTON (USA) | T. +1 617 678 4185 | info.usa@sensofar.com



