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MATRIX VISION

manufacturer of industrial cameras, frame grabbers &
Imaging software

located in Oppenweller, 35 km northeast of Stuttgart
approx. 90 employees

approx. 40 developers (hardware & software)

over 30 years in the computer vision industry

mMvIMPACT-CS: Smart Software for Smart Cameras
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- mvBlueGEMINI

* 1/1.8° CMOS (grey/color) 1280x1024

* ARM dual-core CPU (800 MHZz)
= 1 GB DDR3 SDRAM
= 4 FB FLASH memory
= embedded Linux

* Altera FPGA

° MV I/O Board
= power supply 12-24 V (<5 W)
= 6x 1/O (trigger, flash, ...)
= Gigabit Ethernet
= Fieldbus (e.g. ProfiNET)
= RS-232
* |IP67 housing (lenses up to @38mm)

* gjze 99.5 x 65 x 39.6 mm
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Software Design

multi-platform
@ » run on smart camera, Windows/Linux PC

&

» access via PC, tablet, smart phone

& Intuitive

O . . T
S ale.. » only a few steps to make an inspection :
&

efficient -

HALC.N » high performance

» high accuracy

Fri14

the Power of Machine Vision

extendable
» allows to include custom tools
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v MATRIX
ﬁ.. Konfiguration I'II-I.VI:’:‘.ION

=== s, HEIERERE —~
V,

E Kamera einrichten

Sequence [ca] Bild aufnehmen
of tools Hl Code lesen

€ Objekt finden

Tool einfiigen ... ==

------------_‘

Name

Ergebnis

Ergebnisnachricht
Fehlerbit

falsch

Grife des groBten Defekts 0

Bereiche mit kritischen Defekten

~ N EEEE——— Bereiche mit kleinen Defekten

¥ s\
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flow control

Image view
and
configuration
of selected
tool

results of
selected tool

Configuration Mode
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Find Multiple Objects

gemini-000108 %

5 C | ® gemini-000108/%

Pick PCB boards © m

a Set up camera

Insert a new tool

Inserts a new tool at this pasition via + .

El Get image

# Train tool parameters with wizard
# settool parameters manually

i Delete tool

Insert a new tool ... C Acquire image continuously

| 4 Acquire only one image

M continue with the next tool

v

[0 Name Value

Nominal -Tol +Tol
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Measure

[ localtost:0000 x

ﬂ Kamera einrichten

(al Bild aufnehmen

8 & X1

Tool einfiigen...

b i

Name Wert

Toolverarbeitung

Ergebnisnachricht

Ausfiihrungszeit [ms] 3,907
Anzahl gefundener Objekte 3
Verschiebung in Richtung X [px] 57,164

Sollwert

o
Objekt finden

Findet ein Objekt im Bild und richtet es
zentriert und gerade aus.

o Toolparameter mit Wizard lernen
e Toolparameter manuell einstellen
@ Tool Iaschen

C' Kontinuierlich Bilder aufnehmen

P> Ein einzelnes neues Bild aufnehmen
M zum nichsten Tool wechsaln

Ergebnisse

¢ 7 Inder ersten Spalte kdnnen
relevante Ergebnisse fir dieses
Inspektionsprogramm markiert
werden.

Toolverarbeitung

Fehlerhaft

Zusatzinformationen
Ergebnisnachricht und Hinweise zm
Fehlerursache

Ausfihrungszeit Teclausfihrung in

kunden

Die Anzahl an
Ohbjekten die das
Tool Im Bitd

gefundener
gefunden hat.

- Tol +Tol

\'J
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. | Read Text & DataMatrix

original size zoomed

FH44DHH4-CEHIQFF T3 HH 1O HH-CRED T A3 HH 44
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Read DataMatrix

MATRIX

.l-l‘wsuora
PR

DR dbuch - |

Kamera einrichten

FHi4

[ia] Bild aufnehmen

Tool elnfiigen..

L g

Fri1OFFid

Ergebnisse

¥ In der ersten Spake kbnnen
relevante Ergebnisse fur dieses
Inspektionsprogramm markiert
werden

FH44HE44

FHI@FFid

FH44DHtH44

Nanw Wert Sollwert Tol +Tol
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Tool ednfiiges,..

o,

Maine Waert Soltwert

Tootver atbetung
»e 535,909
Anzahl gefundaner Codes L

Esgebresheraich [ 900,242 . 609,345, 38,4, 42,803 , 327,335% )

o

Konfiguration

nachemander ausgefits

Mogliche Oparationen

Navar Stelle ein neues Taol winfugen

=¥+t

ol it Maus Ziehen um e 2u

[} Selektieven Sie &n Tool mit der

Maus °J um Informationen
dar(iber 1u erhalten, Erwestern Sie
Y mm durch Einfugen sines

s mit ¥

Setenmenil:

o~
' Kootinserlich Bider aufnehmen

P & enzeines neues Bid aufnehmen

o wechsein

\'J

MATRIX
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Monitor Mode

'_MATRIX
VISION
P

' EICIE3E3

01.01.1970 | 03:59:14 | 153.90 ms

&5
FHi4

timeline
of
Inspections

#1124
01.01.1970 | 03:59:13 | 163.06 ms

Fri1OFFid

01.01.1970 | 03:59:13 | 218.61 ms

01.01.1970 | 03:59:13 | 159.05 ms

#1121
01.01.1970 | 03:59:13 | 162.56 ms

FH44HE44

#1120
01.01.1970 | 03:59:13 | 163.28 ms

#1119
01.01.1970 | 03:59:13 | 160.16 ms

FHI@FFid

#1118
01.01.1970 | 03:59:12 | 158.89 ms

#1117
01.01.1970 | 03:59:12 | 176.29 ms

FH44DHtH44

b
) ' SU!tS Of
01.01.1970 | 03:59:12 | 204.72 ms .

wert selected

4\#1115 , I Objekt priifen Ergebnis
2 S

’-----------~
S

A P SRS (S PO 2 OS2

Objekt priifen GroBe des groBten Defekts 1526 i n S p e Cti O n
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1 germon-0001 10 x

Monitor & Re

Orts

v MATRIX
MVISION

[>] n.m.n.."g. »
Berichte

Auf dieser Sette kann koofigunert warden, ob
Berichte und Biider exporbert werden sollen,
sowie deren Speicherort.

SIS |.m.

e ‘ 2
System o Rp://192.166.65.230
Benutzor test
Fartmchems  EEFTEIRTE
OX Benchte exporderen;
Systomnit
L NOK Berichte exporteren:
i
oK v erpoiber
oo Bilder exporbern -
NOK Bilder evporberan
DIl Dateinamen- Py afic 1eport
veibindung lest
Digitale Fin/Ausgioge =
od or 1)
Konmmuniica ion e
po

Tool Manw Wert Sollwert Tol +fol
Code lesen Enthaltener Text 632064
Tt lesen Ausgabetest 632080
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il Statistic Refresh Reset
< O
(%
200 -

Statistics Pagesize:

Si S - — 210
Check brightness.Brightness value f
Name Value i

190
Mean 112.664

Minimum 12.815
Maximum 225.536
Sigma 61.451

3 Sigma 184.352
Variance 3776.193

In}
S

Global Inspection Statistics

Yield: 25% Total: 6878

e}
=

Check brightness.Brightness value

60

’--------_

s

Statistics Mode

’_---------------------------

y ~
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\
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/

\ 4
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- s e - .. .. .. 0404/1070 03 0T N N . N N AU /DN NN NN N N N NN R R w0070 03:00 am

statistics of all inspections history of the last 1000 inspections
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Monitor & Statistics

[ locathost9000 x )

< C | ® localhost:9000

Page 1/18 v A Get image.Output image i Finul ohject. Output image

#7421 - 8 4 X 1 Bl
01/25/2017 | 04:17 pm | 68.82 ms Welcome

#7420 The drop down menu In the top left-hand section
01/25/2017 | 04:17 pm | 64.92 ms provides access to three Action areas:

#7419 £ shows the inspections
01/25/2017 | 04:17 pm | 69.56 ms B Enables you to create an inspection

#7418 program

01/25/2017 | 04:17 pm | 76.98 ms [sl shows the long-term statistics
#7417 -
01/25/2017 | 04:17 pm | 6831 ms L7 To ceate an inspection program,
select the Configuration menu.

#7416
01/25/2017 | 04:17 pm | 63.92 ms
#7415
01/25/2017 | D4:17 pm | 74.47 ms
#7414
01/25/2017 | 04:17 pm | 72.09 ms
#7413
01/25/2017 | 04:17 pm | 70.49 ms
#7412
01/25/2017 | 04:17 pm | 62.10 ms
#7411
01/25/2017 | 04:17 pm | 70.43 ms
#7410
01/25/2017 | 04:17 pm | 63.90 ms
#7409
01/25/2017 | 04:17 pm | 77.04 ms
#7408
01/25/2017 | 04:17 pm | 59.83 ms
#7407
01/25/2017 | 04:17 pm | 78.07 ms

#7406
01/25/2017 | 04:17 pm | 58.6Z ms

The System menu is located in the top right
section:

& user login

WM Select another camera

o Change system settings
?  Open this help window

FHA4@HHA-CEHADFF - HH 4

FHI@FFid

Results o

FH44DHtH44

#7405 Tool Name Value Nominal - Tol +Tol
01/25/2017 | 04:17 pm | 66.56 ms

#7404
01/25/2017 | 04:17 pm | 85.49 ms Measure object angle [°] -112.843 -112.853 10 10

Measure object Distance[line line] [mm] 63.306 62.991 173 1.73

#7403 Measure object Distance[line line] 2 [mm] 23.594 23.57 1.73 1.73

01/25/2017 | 04:17 pm | 54.62 ms

#7402 -
»

v I\\//II%-I-IF(%I)N( mVIMPACT-CS: Smart Software for Smart Cameras 15



Tools & AEEIications

* setup of camera

* find '’
* check -
= variation
= brightness e e )
= focus PN
e measure Quality assurance L1
* read
= text
e digital I/0

FH44DHtH44

e data input
* result output

Sortlng & Countlng

mMvIMPACT-CS: Smart Software for Smart Cameras 16
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- | Communication

e HTTP/TCP

» network discovery via Avahi / Bonjour
= configuration via web browser (multi-client)

* |/Os

= e.g. trigger, flash and real-time control of actors

* Fieldbus, UDP & RS-232
» send/receive results of an inspection (customizable)

* FTP reports
= send results as XML + images (customizable)
= human readable and printable (e.g. PDF)
* Upload
= new firmware
= custom tools

DFHA3-HH 44D

HEET:

FH44HE44

CHH1©FH4

FH44DHtH44
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- SimEIicitx
* Easy and intuitive access

= web browser only, no installation required
*= runs on PCs and mobile devices

FHi4
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HEET:

* Easy to use and understand configuration
* high-level tools (e.g. find, measure, read, check, count ...)
= simple Ul, only a couple of parameters
= complex algorithms automatically find best parameters
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- Efficient Hardware

* CPU with NEON® Advanced SIMD extension

* FPGA with

" debayering (color sensor)
" |ens calibration (rectification)
" automatic white balance
= JPEG compression (web browser)
" realtime I/Os
" SoC with fast internal data transfer
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- | Efficient Software

HALCON imaging library by MV Tec
* comprehensive, fast and stable algorithms

* optimized for mvBlueGEMINI
l.e. multi-core and SIMD

powered by

Algorithms by Matrix Vision H “LCON

°* Implement wizards
* automatically decide on suitable parameters
* perform smart imaging based on Halcon library

FH44DHH4-CEHIQFF T3 HH 1O HH-CRED T A3 HH 44
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_

EanndabiIitx

* Use arithmetic & logic operations to combine results
from different tools as a new input

* Create custom tools to add features
* imaging algorithms

= new communication

* Connect custom tools to existing tools ‘

FHi49
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HEET:

= create new results
= use results from previous tools
= write results to build-in statistics and/or to FTP server

* Integrate with third-party systems
= add your own C/C++ libraries
= support new communication protocols
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- EanndabiIitx

* Use the mviIMPACT-CS framework for custom tools

= data structures ¢
= server-client communication ~ ;
= user interface

HALCON  Hicoy
. e GMJWT« e :

* Use the included HALCON library
for custom tools
" image preprocessing
Matching
blob analysis
3D vision
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Thank you — guestions?

http://www.matrix-vision.com
http://www.smart-vision-software.com

Further information

Contact information

Ingo Boesnach
- Oppenweiler, Germany
phone: +49-7191-9432-430
mail:  ingo.boesnach@matrix-vision.de

PEFEA3-H 44+t

Fri14

Frantisek Jakubec

Prague, Czech Republic
phone: +420-776-696-627

mail: frantisek.jakubec@matrix-vision.de

FH44DHtH44
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