FI I F gslo?ntelﬁgence.

Sami Lehtonen
Market product manager
Vision, Measuring, Ranging, Ident



SICK - KONSERNIN HISTORIAA

» Erwin Sick perusti yrityksen 1946 saatuaan luvan USA:n
hallitukselta harjoittaa insin66rin ammattia Saksassa

SICK

Sensor Intelligence.

Ensimmainen valoverho 1950 Munchenissa.

= Vuonna 1956 ensimmainen merkittava patentti
ajaksi.

valokennoille. Tasta rakentui SICKin kivijalka pitkaksi
1969.

= Ensimmainen laserskanneri naki paivanvalon vuonna

= SICK oli ensimmainen yritys maailmassa, joka teki es-

SICK - maailman johtava

=
=
=
-_—

—
=%

anturien ja erilaisten anturisovellusten

kehittdja seka valmistaja




SICK - KONSERNI LUKUINA 2018 SICK

Sensor Intelligence.

7 2 vuoden kokemus
anturiteknologiasta

9 8 O O tyontekijaa ympari maailman
=» SICK - maailman ’
JOhtava antu ri en Ja 8 8 maata, jossa SICK edustettuna.
eri |a|Sten Yli 50 omaa tytaryhtiota.

anturisovel I USten Konsernin myynti vuonna 2017
kehittaja ja valmistaja 1,500

4 O ) O O O EgEE%I?Qig?zﬂjiggFaOte- e

anturisovelluksiin.

3 OOO patenttia ja johtava teknologian
! kehittaja. Sensor Intelligence.




AINA LAHELLA SINUA SICK
GLOBAALI PAIKALLINEN PALVELU JA TUKI ERI TILANTEISSA Sensor Intelligence.

Tytaryhtiot
Edustajat
Myyniti / Palvelut

Tuotanto / R&D

2 9 <o § B

Teknologiakeskukset

Date Name 4



SICK SUOMESSA 2018

27 vuotta anturien ja anturisovellusten myyntia
Suomessa. Lasnaolo ja apu turvattua myos
tulevaisuudessa.

43 tydntekijaa, kaikki palvelemassa ja auttamassa
asiakkaitamme.

Liikevaihto 21 M€ vuonna 2018, kiitos asiakkaillemme.

Tuotteiden lisaksi ammattitaitoista sovellusosaamista ja
halua aitoon yhteistybhon asiakkaiden ja kumppanien
kanssa.

Aidosti ihmisia arvostava yritys

TNl Suomen ‘*
WS parhaat

(8} tyopaikat 2016
\A®LS Finland

SICK - markkinajohtaja myds Suomessa

Yksi Suomen parhaista tyopaikoista.




SICK ANTURISOVELLUKSIA SICK
ER| AL(] LLA JA ARJESSA Sensor Intelligence.
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SICK ANTURISOVELLUKSIA SICK
ERI ALC] LLAJAARJESSA o Sensor Intelligence.
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SICK - YOUR MACHINE VISION PARTNER SICK

Sensor Intelligence.

» Longexperience (>25y) and fromwide range of applications and industries with well proven
technology

= (ollaborative mindset, making our customers successful and focus on their core values

= Superior 3Dtechnology platform (m30 benefits, values)

= [ntimate customer SW-support (Special calibration, FOVextension by alignment, EzR SDKetc)
» Qustomized HWsolutions (Ruler-X3)

= Things to include
» M30 description
» Ranger3 description
> AppSpace?
» Ranger-X3 overnview




SICK - YOUR MACHINE VISION PARTNER
YOURINDUSTRY - OUR FOCUS

Wide range of 2D and 3D Vision products for eachtask

25 years of experience in 3D Msion applications from
various industries world wide by proven technology

Proprietary 3D QVIOS sensor technology for superior
performance, 3D data qualityand unmatched abilities

Collaborative mindset to make our clients successful
Devoted key customer support
Qustomized software tools
Qustomized hardware solutions

SICK

Sensor Intelligence.




SICK’S VISION PORTFOLIO SICK
C)\E?\AB/V Sensor Intelligence.

2D vision 3D vision

Lector63x e
TriSpector1000
. = Lector6ox ’
& = i

programaabie InspectorP6xx e
. &
Ruler ScanningRuler
picoCam . ‘ midiCam n S —
Streaming
Visionary-B Visionary-T ‘
,\‘. ’

I\

Sickhpspace GICK i

Sensor Integration Machine - SIM4000

Inspector Lector62x

Configurable

| Corfg
—_—
p—
—

Lector64x

i IVC-3D / Tris |jet:tor P
e &

10



SICK 3D VISION

®™ sick
INDUSTRIES AND APPLICATIONS 3D visioN

Sensor Intelligence.

= SICK 3D products are key componentsin
Inspection machines and applicationsinawide
range of industries world wide

= Theyare used by

»  CBEMto build advanced inspection systems
» S and BJto solve wide range of inspection tasks

= Industries and application examples
» Tireand rubber quality control
» Board grading and Log measurement (\\bod)
»  Components and PCB inspection
» Robot Belt/Bin picking and Palletizing
» Railway and Road inspection
» Boxcontent/ quality control in Gonsumer goods
»  Quality grading and Portioning of food

11



SICK

BE\E:”S R]?YOR APPL'CAT'ON Sensor Intelligence.

Hectronic component and PCB Hgh speed railwey and road
inspection surface inspection

<

Quality inspection of wood and
board

Packaging and food quality control

12



SICK AppSpace SICK
GM'\GS%CETC)\QR"IASAI\D SO_U'HCNS Sensor Intelligence.

LI PEIS
- P, -~
SICK i

21



Vg \\

SICK sFic: SICK

G\/II\GSHACE'ID\ORIDEASN\D SCOLUTION Sensor Intelligence.

= What it is: N
» SKPogrammable devices O
> SICK AppStudio: Development platform by devel opers for developers w
> SICK AppSpace Developer' s Aub: Community for developers

focsinein i

z

8 7 |
B

= \What isenables:
» With SICK AppSpace a sensor can get 100 %otailored to the customer needs
— Qustomers|Por specific application solutionin SCK's hardware
» SICK AppSpace eco-systemto open paths to newpossibilities for application solutions
» Newbusiness models and opportunities with integration partners and CEMS

= Morethan aMachine Mision story
» SICKAppSpace evolves to the entire SICK portfolio
» Part of the big picture of Joud, Smart Senvices and Industry 4.0

§ N e WSS M

i ;

» SICK AppSpace continuously improves and evolves

22



SICK AppSpace SICK

RECENTDEVEH. CRVIENTS AND PLANS Sensor Intelligence.
+  Your solutions running in SIGK's sensors — Cloud
+  Onecommon app. dev. environment for all sensors Senvices
APP | PROGRAMMABLE
DEVELOPERS TOOLS . DEVICES
v b _ : /]
5 rt @ ( Y . '
Portal o\ / Sensor
H 888 EE-u |
M) : AppStudio AppManager L
@ . g ."l \ 5 _. ._.
aa ' Sensor
Conference I ntegration
Machine
COMMUNITY SOFTWARE HARDWARE
Analytics Solutions

Tire, Package, Baggage...

23



VISION APPTEMPLATES

SICK

SEAMLESS FROM HEAS BILITY STUDY TOSPEOHC SOLUTION Sensor Intelligence.

... PROGRAM THELAST10%DETAILS

Cwsrioper View. | SICKApStatia | — @[ %

o Srter | 8 Drscebion | B Agpbees =
- <semat -6

Compuunicatian

FEATURES

2D Msion Applemplate (VAT2D) pre-installed on all
InspectorPoxx variants

Tools to solve general applications

Easyto use configurable user interface
Full programmability with open source code
Open source code for customization and add-on

QUSTOVERBENEHTS

Quickly solve and improve general vision applications
Quick configurable feasibility study

Soecific needs quickly solved with AppStudio programming
Jump-start development

Framework for continuous tool and feature expansion

Open for company specific look and feel

Date

Name | Event | Confidential

24



APPSTUDIO
QONHGURNGMBN - USING AN AFPTEVIPLATE

+ Build own tool set for re-use => Qustomer’s own platform of modules for rapid development

+ EgGommunication tool to PLO Roboat, I/ Omodule, Image processing toals, etc etc.

—— =l EESILIRS
L3 Imape Frovider
LD R P el T TRy e
----------- # & ipecirf € e
Camern
|||||||| Brightness
50
Frmmme i
ARG = =
3 i
Trigpering
2L L O Exter e
Advanced betmngy
o
w1 L RLOEIE

SICK

Sensor Intelligence.

Configuraticn

| & Load Template

@ Reset

Show/Hide Conscle

Programming

Purchased license of AppStudio
required for access and
possibility to develop, edit and

add tools and templates

25



SICK APPSPACE SICK
PRODUCT RANGE - PROGRAMMABLE DEMCES

Sensor Intelligence.

‘\

SICK ’SEECE

SIM4000

SIW2000

TriSpectorP

@

InspectorP

4'-‘IE"-.".~'IF*.it 4.0
READY

@ LMS500P :

. H 4LCON | Pailmm Inspect Measure Read Ranging Defectio
Visionary-T sei ) 9 || i} | IEss| o “ .
AP~ '

- rr:j—i;_m Fieldbus R;mme riﬁl M:';'f‘li’l:;g Drive
In preparation Available !!!! ;Lil‘ D @i o




INSPECTORPG XX SICK
WRANGE Sensor Intelligence.

‘\

SICK QEECE

%" InspectorP65x

e 2.1and 4.2MP
monochrome

* Flexible optics and
lighting, or Dynamic
Focus

InspectorPo4x  « Gmount

e 1.7 MP monochrome

- * Flexible optics and
InspectorP63x lighting
. 1.3and LOMP » Gmount
monochrome
* Flexible optics and H I‘LCON
Ilghtlng the power of machine vision

e S-and C-mount

07.09.2016 Rasmus Lind



SETTING A NEW STANDARD FOR HIGH SPEED 3D

RANGERS
BIG 3D PERFORMANCE IN A SMALL PACKAGE

Fast, Compact and \ersatile




RANGER3 ® sick

SEIT”\G I\ENSW\DNQDST()HG‘I‘SEDBD\ASIG\' Pl Sensor Intelligence.

Superior 3D performance and image qualityin compact housing
» Unique performance and qualityby S K designed GVICS 3D sensor chip

WHEN THE WORLD MOVES FASTER,
DON'T SETTLE WITH JUST KEEPING L.

» Powerful. Reliable.
— World class speed with 7kHz full sensor and up to 46kHz (1600x1.28pxregion)
— 2560 x832 pixels (6um) sensor for 3D using 1” Goptics
— Rdliable and accurate 3D algorithm (1/ 16" sub-pixling) at full speed
— Hgnhlight sensitivity and High Dynamic Range mode

» Compact. Industrial.
— Compact metal house, IP65/ 67 protection by accessory
— Filter and Scheimpflug concepts for improved 3D data quality
—  Qperating temperature 0-50° C(by appropriate mounting)
— dgabit Bhernet and Power I/ Ousing M12 connectors for reliable connection
—  Compliant to the GgEMsiory GenlCam standards for easy integration

GiG= GEN<i>cAM  ProFlex @ ROCC




KEY MESSAGES ® sick

SETTINGNEWSTANDARDS TO3DMSION owson  Sensor Intelligence.

= SICKhas developed a unique high-speed 3D OMOS sensor © ROCC

» Rapid On-Chip Calculations (ROOO
for outstanding 3D speed and quality with high accuracy

» Superior 3D Speed, always high 3D accuracy:
TkHzfull sensor, up to 75kHz at full Xresolution (2560pX) possible

» Reliable and accurate 3D using novel algorithms

M30 - SICK propriatery
3D imager

» SCKisoffering a newgeneration Ranger for superior performance
» Superior 3D performance and image quality in compact housing

» Qeat 3D Jpeed at high accuracy, even for large height ranges:
- 7TkHz full sensor and up to 30kHzin full Xxres (bandwidth limited, 1xGgE)
- Up to 46kHz by reducing Xresolution (1600pXx)

» Start of newRanger portfolio, variants to follow

Ranger3 - SCK'snew
generation of 3D Cameras

32



NEW GENERATION 3D PRODUCTS
CUSTOMER VALUES

The new SCK 3D AVICS sensor enables

= More reliable measurements
- Both on dark and bright parts

Reduced integration and maintenance effort
- Easyto get good data onwide range of materials

Improved qualitybymore accurate measurements

- Hgh sensor resolution and high precision 3D algorithm
- \ery high 3D speed

- Large depth of field without speed reduction

Profile of bolt

~10mm height.

SEEE-T

Hgh speed 3Dat large FOV(3
Train scanning at 120k h (egv.) with sub-millimeter resolution

®™ sick

3D VISION Sensor Intelligence.

Reliable 3Dwith high dynamic range (20kHo):
Dark rubber and shiny metal

Short setup time:
Same settings for eg. Packaging material




M30 - HIGH PERFORMANCE 3D SENSOR CHIP e SICK
SICK ENGINEERED CMOS SENSOR TECHNOLOGY W ersorinelligence.

» Features and performance
» CMOS sensor, Rapid-On-Chip-Calculations for superior 3D performance
» Market leading 3D performance and image quality
» Resolution: 2560 x832 pixels (6jum)

» Speed: 75kHz at 80 rows, 30kHz at 200 rows, 7kHz full sensor
- at highest precision 3D (16hit) and full Xresolution

» Hghresolution grayscale orf and RGB-color in parallel at 5120px resolution
» MultiScan for complete inspections (e.9. 3D+Color+Laser Scatter) by one camera % ROCC

M30 - SICK propriatery
3D imager

= Hghdataquality
» Hghlignt sensitivity allows for higher speedsw/ o need for higher laser power
Dynamic and accurate 3D detection algorithm on chip (1/16™ sub-pixel)
High Dynamic Range mode to further extend ability to measure on mix of very dark and bright objects
Global shutter pixels (PPD) for improved usability and 3D data quality
“Local-global-shutter” with individual AQ exposure time for optimal image quality in MultiScan

» Multiple peak extraction for reflection handling

34



DEEP LEARNING

Artificial Intelligence

Machine Learning

Artificial Neural Networks
Deep Learning

https://leonardoaraujosantos.qgitbooks.io/artificia
l-inteligence/content/ :

“Deep Learning is a machine learning
technique that can learn useful
representations or features directly
from images, text and sound”

(3 SICK

Sensor Intelligence.

Box (45%)

Dag (0o 7o)

LEARNING
TIT

—
Layer2_ _ s E »
R R

Layer 3 Layer 4

f-’-..‘r.-‘ s . '.'r- r“; "

e Errors interpretable

L~

% & i
bl #
Thit

Ola Friman, Klemens Wehrle, Andreas Behrens | 14.0 Deep Learning Initiative| Vertraulich 36



QUANTUM LEAP IN COMPUTER VISION TASKS SICK
AND IN SPEECH RECOGNITION Sensor Intelligence.

UL unch
EPPER? LUNCH

I M =
. - - o
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DEEP LEARNING SICK

|NDUSTR|AL DATA’? Sensor Intelligence.

1D DATA

.‘"'
g
7

‘?‘% 2\ i
'® E | &=

2D DATA
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DEEP LEARNING EXAMPLES AT SICK SICK

Sensor Intelligence.

ML

Ola Friman, Klemens Wehrle, Andreas Behrens | 14.0 Deep Learning Initiative| Vertraulich
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CUSTOMER STORIES

3 SICK

£

Sensor Intelligence.

Empty Tray Detection

banding

‘;ﬁg s
‘II!AO

Fedex
Package

Non Fedex
Package

SICK

Distance Calculation

D

40




CUSTOMER STORIES 3 SICK

Sensor Intelligence.

£

Chicken Quality Classification Tote Detection

Straps Detection Wood Classification

41




DEEP LEARNING INITIANVE
APPLICATION WOOD FLIPPER

{_‘ﬁnanr

: Down \

N—

I
]

accuracy

0.950 -
0.850

0.750
0.650 |

0.550 |

0.450 -|

\

0.000

10.00k

20.00k

SICK

Sensor Intelligence.

30.00k
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INFERENCE % SICK

Sensor Intelligence.

£

Remote

N Computation

in the Cloud

Computation
on Industrial PC

Computation
on the Sensor

. __f =P Result
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VWWW.SICK.FH
VWWW.SICK.COM

SICK

Sensor Intelligence.



