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SICK

Sensor Intelligence.

, Vyroba ma byt co nejjednodussi a vyrobek prakticky nejlepsi.“

, Vsechno udélaji Zivé stroje - ¢lovék bude délat, jen to co miluje.
Bude Zit proto, aby se zdokonaloval.*

Karel Capek, R.U.R., 1920
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TRI ZAKONY ROBOTIKY SICK

Sensor Intelligence.

h 5 WAL L
L T 1 mm

Robot musi chranit
sam sebe pred
poSkozenim, kromé
pripadt, kdy je tato
ochrana v rozporu s
prvnim nebo druhym
zakonem.

Robot musi
uposlechnout
prikazil ¢lovéka,

kromé pripad(, kdy
jsou tyto prikazy v
rozporu s prvnim
zékonem.

Robot nesmi ublizit ¢lovéku nebo
svou necinnosti dopustit, aby
bylo clovéku ubliZzeno.
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SICK

Spolec¢nost zalozena v roce 1946 - 70 let zkuSenosti s
automatizacni technikou

Vice jak 7,000 zaméstnanci po celém svété

SICK je pritomen v 88 zemich svéta:
s 50 dcefinymi spole¢nostmi a pfimo vlastnénymi organizacemi +
dalSi specializované agentury

SICK Cesko/Slovensko - dcefina organizace zalozena 1998 - 75
zaméstnancil

Svétové nejvetsi produktové a technologické portfolio v oblasti
senzoriky

Vedouci postaveni na trhu snimacich technologii

VyroGi 70 let od zalozeni video
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THIS IS SICK
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Sensor Intelligence.

INDUSTRY 4.0
READY



https://www.youtube.com/watch?v=6sHWKDCyZ6E

VYHODY POUZITi ROBOTU

SICK

Sensor Intelligence.

Névratnost
investice

Pripraveno pro

Opakovatelnost @ Industry 4.0

@

Samostatnost

Statistiky a logy

Zpétna vazba
pro vyrobku
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NAVADENI ROBOTU KOMPLEXNI ULOHOU SICK

Sensor Intelligence.

Technologické
® Casy?

Komunikace?

Navadéni nebo
komplexni
kontrola
vyroby?

@® 2Dnebo3D? Nadfgzené
systémy?

Programovani Osvétleni
robota? pracovisté
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NAVADENI ROBOTU

Uspé&snost odebrani zvisi na spousté parametrd

Rozliseni
kamery, citlivost
Cipu a jeho
kvalita

Typ robota, jeho
velikost a
dosahy

Material a barva

Pouzity objektiv

Presnost a
opakovatelnost
polohy robota

Stabilita tvaru a
rozmeérd

Metoda snimani,
2D nebo 3D

Program robota

Presnost a
tolerance vyroby
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Osvétleni scény

Grippera zplisob
priblizeni

MozZnosti Gichopu

SICK

Sensor Intelligence.

Presnosta
opakovatelnost
algoritmu

Cas pro
odebrani

Rozmisténi



KAMERY SICK

SICK

Sensor Intelligence.



VISION PRODUKTY SICK

Sensor Intelligence.
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VISION PRODUKTY SICK

Sensor Intelligence.
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3D TRIANGULACE SICK

Sensor Intelligence.
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INSPECTOR PIM60 MEASURER SICK

Sensor Intelligence.

Specifikace

* 640x480 pixeld CMOS senzor (UV a IR verze)

* az250policekzas

e Ethernet TCP/IP, UDP/IP Ethernet IP

» Konektor pro enkodér

« 4Dl/3DO, rozsifovaci modul

* Qvladani externiho osvétleni

« |P67

e konektory M12

» nastroje Polygon, Blob, Méreni, Housenky, URCAP atd.
*  Webovy server

SICK |

J0

'l
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INSPECTOR PIMG60 URCAP - VIDEO SICK

Sensor Intelligence.
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SENSOR INTEGRATION MACHINE SIM4000 SICK

Sensor Intelligence.

Direct I/O Connector Power supply for device
and CAN-bus

Encoder Connectors

2 Serial Interfaces

Device Status LEDs

2 CAN Bus Ports

8 Sensor Plugs

ﬁ @ 10-Link \

C

P

Below Protection Cover:

asks
-Update..)

Ethernet Port Sta

orts
6 x GIigE with PoE and PoE Status

2 x 10GigE W,
: P ' Implemented
X P S, = =

/AW | HALCON
APP W\ m
SPACE J y i3
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TRISPECTOR - 3D KAMEROVY SENZOR

Task

Technology

Toolkit

Working distance

Example field of view

Light source

Laser class

Width at minimum working distance
Width at maximum working distance
Maximum height range

Factory calibrated

Imaging angle

Offline support

Positioning, inspection

3D, LineScan, image analysis

Shape, Area detection, blob locator, volume, find plane, fixed plane

321 mm ... 1,121 mm
540 mm x 200 mm

56 mm ... 116 mm 141 mm ... 541 mm

65 mm x 15 mm 270 mm x 100 mm
Visible red light (laser, 660 nm)

2M {IEC 60825-1:2007)

40 mm 90 mm 180 mm
75 mm 330 mm G660 mm
60 mm 400 mm 800 mm
v

65° 67°
Emulator

@ Dewce  Parsmetsr  Functions

[TriSpector 1000 (ot det.) = | & X |

L 4 & e @ s [0 sy E— =
e ) ok ) Rems ) e |

30 View
» o oBvrins <&
* Tooks

&

Snape Locator

¢

Task
o # Blob Locater 0 @
‘Neowat Name:Blob Locator O
Anys 18 ms Settings
» Fiekd of View Region shape: [Rectangie ~
Heghtrange: [ 20 2] =L 0%
= - =
Bob e ; | [0
5200 s e
Bobome: [ v
Advanced
> M
Rewts
Processing time 1020 ms
Found number of blobs: 21

Bobe ) ¥ tmem) 2men) Aves m)y
o Qs w9 mss @ A
' &0 2877 mar 348

3 1958 mn ma
s 280 28 mm ms
4 266 o5 e 3208
s 186 noss mn 3205
3 2881 ners mao ms

14 ware mn 308

3 196 222 ms 299
o 205 10 17298 2966
0 s s 2 sz
" w2 7 45T a7
n 2160 ms 1298 2175
n 248 w108 29 a1
" 03 s e s
15 v 1180 ms 6t v
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Sensor Intelligence.

SICK
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SMART KAMERA IVC-3D

Specifikace

1024/512 pixeld (2048 bodl na
profil)

az 5000 sken(/s

10/100 MB ethernet TCP/IP,
Ethernet IP

RS 485

3xDIl, 3xDO

3 x binarni vystupy

vstup pro enkodér RS 422
IP65 / IP67K

tfida laseru 2M/2 nebo 3B
konektory M12

Web server

FTP server
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SICK

Sensor Intelligence.
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Sensor Intelligence.



KAMEROVY SYSTEM RANGER SICK

Sensor Intelligence.

Specifikace

1536 x512 pixelli (3072 pixeld - MultiScan + RGB)
« Rédky citlivé i necitlivé na IR

e az35000 profilli za s

* (GigaBitovy ethernet

« RS232

e 3 xvstup / vystup

 synchronizace pomoci enkodéru

e objektivy - C-mount

* M12 senzor - MultiScan

3D measurement
Grayscale

Field of view
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KAMEROVY SYSTEM RULER SICK

Sensor Intelligence.

Specifikace

* rozliSeni 1536 x 512 pixell

e az10000 profilGi za s

» gigabitovy ethernet

* na pranilaser tridy lllb

 na prani vyhfivani (- 30 °C)

* na prani rozmitany laser

» kalibrovano v mm ve vyrobé
 synchronizace pomoci enkodéru
e P65
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KAMEROVY SYSTEM PLB SICK
PART LOCALIZATION IN BINS Sensor Intelligence.

SICK File Help | PLE Studio |=|o| x
Sensor Intelligence. 'ﬁﬁ.nalyze °R“” &Nign

Part
Alias: TestAVSys

() Model IE

Class: Mo constraints E|
Imported CAD model:

| dielstp |
CAD type: Assembly EI

Reference frame

Incremental transform:

0.0 R 0.0
0.0 0.0
Z 0.0 Rz 0.0
= + 0
Final transform:
0.0 R 180.0
0.0 0.0
Z 0.0 Rz 0.0
0

By prGHT

@ Geometry

1 @ Part crientation in bin

System log
18:40:32 ERRCR code: 30000 ~ @ Localization
Failed to connect to camera: class bp_snapshot_camera:CameraConnectionException: Error Code: 1, Failed «

<l | > (») Overlap

VPLE\Default Workspace Configure - No Sensor
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KAMEROVY SYSTEM PLB SICK
PART LOCALIZATION IN BINS Sensor Intelligence.

File Help | PLB Studio |-|o| x

Sensor Intelligence. 'ﬁ' Analyze ° Run & Align

M gleg QA =X S L | a| @] e

Gripper

Mew gripper

(*) Model a

() Approach direction

System log
18:41:23 ERROR code: 30000 ~
Failed to connect to camera: class bp_snapshot_camera:CameraConnectionException: Error Code: 1, Failed «
< >

Workspace: EABACKUP\PLE\Default Workspace Configure - No Sensor
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KAMEROVY SYSTEM PLB
PART LOCALIZATION IN BINS

SICK

Sensor Intelligence.

Help

| PLE Studio

SICK =

Sensor Intelligence.

B

System log

18:42:04 ERROR code: 30000

<

Failed to connect to camera: class bp_snapshot_camera:CameraConnectionException: Error Code: 1, Failed +»

~

>

Workspace: EABACKUMPLE\Default Workspace

23
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Pick poses

MNew pick pose
Mew pick p-crsel}
MNew pick pose 3

IEIEICI 106 KK 2

Enabled

Alias: | Newpickpose

(*) Pose definition a
() Pose collision settings

@ Settings common to all pick poses

Configure - No Sensor




KAMEROVY SYSTEM PLB
PART LOCALIZATION IN BINS

PLB 30 [SICK]
FAoOFA®S QU

Mode! 1887 Status.

Congltad conputing dorethn By 0.

SICK

Sensor Intelligence.

FEEE LY e

Model 1887 Status

‘Congleted carrputing 3garttm Brcking 30

#5ensar - W 1547 b 869 | Part kcatednct ovrsppedieschie: [ 1
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UKAZKY APLIKACI

SICK

Sensor Intelligence.



SMART KAMERA IVC-2D SICK

Zameérovani trmenu Sensor Intelligence.
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SMART KAMERA IVC-2D SICK

Zameérovani pozice palubni desky

Sensor Intelligence.
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SMART KAMERA IVC-2D

Lokalizace pozice plastovych dil(

Program £

sShapel ShapeZ

Shape3
249.502518 X = 664.941467 x =

y

r

928.243713
608.093323
0.003807

635.015991 y = 634.28717
= —0.156387 r = 0.134606

Shaped

x = 1270.878784
y = 601.914978
r = 0.025492

+0354192. +0092967 . +0207033.
—0782030. -0787371. -0768940.
—0000156. Y +0000135. +0000004 .

£40CA107, —0782030,-0000156; +0092967,-0787371, +0000135; +0207033,-0768940, +0000004 ; -0022756,-0793803,

+0000026> "
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—0022756.
—0793803.
+0000026 .

SICK

Sensor Intelligence.
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SMART KAMERA IVC-2D SICK

Lokalizace pozice kovovych dilu Sensor Intelligence.

ROI codme
ROI coudse
A0l

ROl hah

Vet St

St sl et (+20%]
oo
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P o e s
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SMART KAMERA IVC-3D SICK

Zameérovani pozice sloupki Sensor Intelligence.

Localization of Typ04 >>> FiestaSRH
Typ04, +0005629 ,-0005407 ,-0000286,Cycle
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SMART KAMERA IVC-3D SICK

Zamérovani obrobkUl po vyndani z pece Sensor Intelligence.
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SMART KAMERA IVC-3D SICK

Zamérovani obrobkl po vyndani z pece Sensor Intelligence.
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SMART KAMERA IVC-3D SICK

Kontrola kvallty svarl Sensor Intelligence.
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SMART KAMERA IVC-3D SICK

Kontrola kvality svar( Sensor Intelligence.
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SMART KAMERA IVC-3D SICK

Lokalizace pozice trubky Sensor Intelligence.
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SMART KAMERA IVC-3D SICK

Depaletizace pytli Sensor Intelligence.
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SMART KAMERA IVC-3D SICK

Roboticka montaz Sensor Intelligence.
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RANGER SICK

Odebirani vik prevodovek Sensor Intelligence.
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RANGER SICK

Kontrola kvality svaru Sensor Intelligence.
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RANGER SICK

Odebirani a kontrola napInéni bas Sensor Intelligence.
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RANGER SICK

Depaletizace pytli Sensor Intelligence.
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RULER APLIKACE SICK
Sensor Intelligence.

Paletovani kabelovych roli

LLLT ] ’
PETHETTT -
TR N
BELNENEN] X
]

L]

———
il
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RULER APLIKACE SICK

Kontrola podezrelych mist na lodi Sensor Intelligence.
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PLR APLIKACE - VIDEO SICK

Sensor Intelligence.
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PLB APLIKACE - VIDEO 1 SICK

Sensor Intelligence.
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PLB APLIKACE - VIDEO 2 SICK

Sensor Intelligence.
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DEKUJI VAM ZA POZORNOST

Martin Oswald SICK

+420 739 492 008 Sensor Intelligence.
martin.oswald@sick.cz



