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INVESTICE DO ROZVOJE VZDELAVANI

Hardware pro zpracovani obrazu

1.

2. Software pro zpracovani obrazu
3. Aplikace

4. Ukazky
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0] Hardware National Instruments

«  Camera Link — NI PXI-1409 (4-ch mono.)
— NI PCle-1429 (Full - NI PCI/PXI-1411 (1-ch color/mono.)
— NI PCle-1430 (Dual Base) - NIPCI-1405 (1-ch color/mono.)
— NIPCle-1427 (Base) « Parallel Digital
— NI PCI/PXI-1428 (Base/Medium) - NIPCI-1422 (RS422, LVDS)
NI PCI-1426 (Base) - NIPCI-1424 (RS422, LVDS, TTL)
. IEEE 1394 «  Compact Vision Systems
—  NIPCI/PXI-8252 (1394.a) —  NICVS-1456
—  NIPCI-8254R (1394.a) - NICVS-1455
— NI PCle-8255R (1394.a & 1394.h) - NICVS-1454
«  GigE Vision «  Embedded Vision Systems
—  NIPCle-8231 — NI EVS-1463 (RT) - Cam Link, GigE
«  Analog - NIEVS-1464 (RT) - 1394, GigE

— NI PCI-1410 (4-ch mono.)

NI Vision Acquisition Software

b
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0, Pripojeni kamer

Rychlost (fps - Snimkd/s)

RozliSeni

X-Ray uv -Vihitelné s_

NIR IR
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® NI Vision Hardware

» Karty pro pfipojeni kamer .-

— PCI, PCle, PXI
— Standardni (PAL, CCIR...) || TS
i nestandardni kamery
— Digitatni kamery
vC. Camera Link

— Rozhrani IEEE 1394
a Gigk

PCI >

EXPRESS

e Compact Vision Systems
 Embedded Vision Systems GIG=

VISION
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® NI PCle-1429

Prvni IMAQ karta pro sbérnici PCle

* Nejrychlejsi karta sbéru obrazu na sveté

e x4 PCl Express - Full Camera Link support (680
MB/s)

e \estavene vstupy a vystupy
— 8TTLI/O
— 3 izolované vstupy 24V
— 3 zolované vystupy 24V
— Vstup pro inkrementalni Cidlo

— Napajeni kamery (+5V and +12V)
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 Optimalni propustnost dat
 Snizuje zatez procesoru
 QObsahuje Vision Acquisition Software
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NI-IMAQdx user library EEEEEENI
Il Univerzalni
EEEEnm
|

Rychlejsf (NI)

NI-IMAQAdXx kernel

protocol driver

Intel miniport driver +

device driver

hardware
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® NI Compact Vision System

 Kompaktni, odolny a spolehlivy

e Neékolik kamer 1394 (az 16)

e 29 digitdlnich I/O (TTL,E4ast izolovana 24V)
e Konektory pro pripojeni triggeru

e Moznost programovani FPGA pole
e Ethernet, sériovy port, VGA vystup
e Az 256 MB Flash, Podpora FireWire HDD

e Interaktivni SW - \Vision Builder Al
* Programovani - LabVIEW
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 Plnohodnotné PC s jednim PCl(e) slotem
e \olitelné Widows nebo LV Real Time

e \lykonny, kompaktni, odolny a spolehlivy
 Neéekolik kamer 1394

e 29 digitalnich I/O

e Konektory pro pripojeni triggeru

e Moznost programovani FPGA pole

e Interaktivhi SW - Vision Builder Al
* Programovani - LabVIEW
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Gigabit Ethemet for GigE Vision Cameras

Gigabit Ethernet for enterprise connectivity
(Ethemet IP, TCP IF, Modbus Ethemet)

® R8232 Sernal (Senal, Modbus)

Removable Compact Flash

4Hi-Speed USB Inputs for ® for logging images and data

mass storage devices

10 to 30 VDC Power
MXI Express for PCI bus expansion
DVI Video Output
29 Reconfigurable Digital I/O Lines oF - i = e o “ IEEE 1394b Bilingual Ports for

*15 input (13 isolated 24V, 2 TTL)
»14 output (4 isolated 24 V. 10 TTL)

Model Number Camera Connectivity Hard Orderable
Drive Dates

IEEE 1324 a and b cameras

EVS-1464RT IEEE 1394 [ GigE Vision Real-Time 05 1GBSSD  May29, 2009
EV5-1464 IEEE 1394 / GigE Vision Windows 80 GBHD H2Z 2009
EVS-1463RT CameraLink / GigE Vision  Real-Time0S 1GBSSD  H2 2009
EV5-1463 Camera Link / GIgE Vision Windows 80 GBHD HZ2 2009
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NI Vision Builder for
Automated Inspection
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Platforma NI Vision

Aplikace se zpracovanim obrazu

- -

NI Vision algoritmy

= ‘ﬁ?

NI Vision Acquisition Software (ovladac)
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0] NI Vision Acquisition Software (ovladac)

Podporovana rozhrani:

o Karty (“framegrabbery”) National Instruments
 FireWire (IEEE 1394)

 GigkE

Obsazen v:

e Karty National Instruments

e Vision Development Module

e Vision Builder for Automated Inspection

12.2.2010
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e Umoznuje:

— Nastavit kameru
— Sejmout snimek (sekvenci...)
— Zobrazit obrazek na obrazovce
— Ulozit obrazek do souboru
e Kbd je témér nezavisly na typu karty/kamery

_amera Hape
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Software National Instruments

Aplikace se zpracovanim obrazu

- -

Algoritmy NI Vision

NI Vision Acquisition Software (ovladac)
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Software National Instruments

Aplikace se zpracovanim obrazu

- -

- Programovaci ™

(

-Vision Development Module - > K-O\r/]iz:gnuégi?(/ji‘;[zlr.]y
LabVIEW / LabVIEW Real-Time

v —

NI Vision Acquisition Software (ovladac)
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0] Algoritmy NI Vision

« Uprava obrazu « Kontrola pfitomnosti

— Kalibrace — Meérfeni intenzity
rozmery — Analyza objektd
— Filtry — Kontrola barev

e Vyhledavani

— Hledani tvard Identifikace
— Rozliseni tvar( _ Ctenipisma Itk
— Detekce hran (OCR & OCV)

— Cteni ¢arovych kod
— Cteni kodu Data
Matrix, PDF417

e Méreni rozméru

— Vzdalenosti — Klasifikace
— Uhlg — Nalezeni vad
— Geometrie
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e Knihovny funkci pro programovaci
jazyky LabVIEW, LabVIEW Real-
Time, Visual Basic, C++ a .NET

e Stovky funkci pro zpracovani
obrazu

e Obsahuje i Vision Assistant
— Navrh a zméreni rychlosti analyzy

— Generuje kod v jazycich LabVIEW,
Visual Basica C

Brachinevisn . O

4 | Qsearcn| 22| 21|
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0] Zajimavé funkce Vision Development
Modulu

 Golden template comparison

NATIONAL
1. Create Golden VN’TWMENT 3. Errors and defects are

Template of Label

YO NS TRUMENTS CE C)'i |

located and highlighted

NATIONAL
CE @ st .,unm |

PART: 192647401 2. Subsequent labels
SERIAL: A33B24C M are checked for PART: 1925 /A-01 ['aie
quallty SERIAL: mazar e

12.2.2010
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e Golden template comparison

e Data Matrix (ISO 16022)
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Zajimave funkce Vision Development Modulu

9

 Golden template comparison
e Data Matrix (ISO 16022)
e Geometric Matching
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0] Zajimavé funkce Vision Development
| Modulu

 Golden template comparison
e Data Matrix (ISO 16022)

e Geometric Matching

e Local Adaptive Treshold

Global Threshold Local Threshold
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0] Zajimavé funkce Vision Development
Modulu

INSTRUMENTS

 Golden template comparison
« Data Matrix (ISO 16022) S e o BB

SERIAL: A33B24C

e Geometric Matching

e Local Adaptive Treshold

e OCV (Optical Character
Verification)

Original Image Global Threshold Local Threshold

--------------------

12.2.2010




0]

12.2.2010

Software National Instruments

Aplikace se zpracovanim obrazu

- -

Programovaci

-Vision Development Module -
LabVIEW / LabVIEW Real-Time

Konfigurovatelny
- Vision Builder Al -

- -

NI Vision Acquisition Software (ovladac)
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o Vision Builder for Automated Inspection

=10l x|

Inspecson Tacket Venhaton

* Snadné pouziti

— Interaktivni prostredi —
M H . . l“(wm e conteween | Conelpesapeens | Pas |’JMJ EI:
— Pripojit, nakonfigurovat, Spustit| s |l =

* Rychly vyvoj

) i
\\__ g B

Use the Read Data Matrix Code step to - et 1304
locate and decade a Data Mastrix barcode ™,
\

Main Tab 3\

-t s g ﬁ
3 ¥ that th

b
t

7 V4 . /7 . ide 107
- Vy ko n n e fu n kC e St roJ ove h O VI d EIENI;::‘.O\:;“Z‘:::: -TCU:Ir:'ii:::ﬁon - Connector Inspection.vbai =]
HlE | R LIE | ==k FaL £a )

— Pokrocilé rozhodovani
— Active X, volani LV VI, SDK

~

— lzolované digitalni, analogové
a sériové vstupy a vystupy

x
= (L7
[)[s)] Detect Objects: Locates objects of
homagenaus intensity (particle analysis).

Measure Inkensity: Measures the intensity
= of & region of interest in the image.,

o 4 640:480 1% Count Pixels: Determines the percentage of
— piicels in @ region of interest that have &
given intensity range.
1@ » & |W @ [] Display Result Image Far this State WMatch Colors: Compares the color content

invegions of interest ta a reference color
spectrum,

Find Edges: Locates and counts intensity
transitions alang a line in the image.

s 4 "] &) oI}
— Kompletni vvhodnoceni A e s (D E e
Acquire Image Locate Pins 1-5 Locate Pins 6-9 Check Number of Pins  Intialize Globals e

Connector 01.jpg # Objects =5 # Objects =4 Courtter = 1
PASS
>

Dobry/Spatny :

Detect Defects: Compares areas of an
image to a template and returns the:
differences (golden template comparison). |+

™ -® THIOI
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Zajimavé funkce ve Vision Builder Al

Komplexni inspekce a rozhodovani
diky stavovému diagramu

— Veétveni

— Smycky (opakovani)
Pouzivani proménnych
Podpora GigE Vision

RozSireni vstupu a vystupu
(i analogoveé)

Noveé algoritmy
Run-time licence (levnéjsi provoz)

Skark

default
defaulk

CheéF‘art Presgnce

Part Detected

. i

(r/uspect Par
defaulk Part QK

Iff F;il F‘art. (;555 Part

default

End

. > gy [[TLIITTT]
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e Umoznuiji pristup k
vysledkdm krokd uloZzenych v
jinych stavech

e Dva typy proménnych:

— System global variable (Read
Only)

— User-defined global variable
(Read/Write)—Numeric,
Boolean, String, or Point

INVESTICE DO ROZVOJE VZDELAVANI

™ Add User-Defined Global Variable

Mame Type Initial Walue
|M3-' @lobal wariable |  Mumeric ||:| s
Boolean

Paint [E
Ik J [ Cancel |

Cperation
O Do not Set
) Set ko Constank 0 &
E} Set to Measuremnent |Measure Inkensity - Average Inkensity -

o

Threshold Image Setup

Main

Step Mame |Threshold Image | — J Enter Mumeric Value

Look Faor | EBright Objects v |

Measure Intensity - Average Intensity
Method | Manual Threshold w |

R— Measure Intensity - Minimunn Intensity
Measure Intensity - Maxirmum Intensity

Lower Yl

fim sIS]Y

Step Status

= By

EVROPSKA UNE
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0] Iterace

e Zpusob zapisu smycky FOR ve
stavovém diagramu

e Globalni proménna slouzi jako
pocitadlo opakovani

Skart

e Priklady pouziti:
— X-krat zopakovat dany algoritmus |
— Analyza kazdého nalezeného objektu pequre nd Locatebiects

— Poutziti s externimi signaly (opakovani
zprav, ¢ekani na trigger...)

i === # Objects

End

12.2.2010
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0] Vytvoreni ROI

e Oblast zajmu (Region of interest-ROI)
muze byt bod, usecka, obdélnik,
pootoceny obdélnik nebo mezikruzi

e Souradnice ROl mohou byt konstanty,
predchozi vysledky, nebo proménné

o P\r,iklady: Main  Coordnates | Limik— Paint
— Vytvoreni ROl kolem kazdého nalezeného A e —— "
H of | Rectangle {Center)
ObJektu LTD: ;:8 : Rotated Rectangle
— Vytvoreni ROl s predem danym rozmisténim | Annlus
Right | 320 Al
(hledani pint apod.) aton[z0 B
— Vytvoreni ROl s presnou velikosti
a polohou
Step Status
PASS | [ ok | [ cancel |

12.2.2010 s Sr” -t [T
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& Krok NI-DAQmx I/O

oy

e Komunikace s jakymkoliv
zarizenim podporovanym
ovladacem NI-DAQmx

4l NI Vision Builder, Al - NI-DAQmx Test Panel and Monitor

e Cteni/zapis hodnot z analogovych| ses s = s e

J MyDigitallnChanneld True Monitoring

Ve . . /7 v
35~ Digital Input Port

CI Igl a n I C  MyDigitalinPartd 147 [Monitoring]
T3 Digital Output Line

J MyDigitaloutCharnel Fals= [ EEEEEEIN

=2 Digital Cutput Port

* Zapsat lze konstantu, vysledek, e 0 v

,,rMyu Ithh neld -5.021 |
™ Analog Oukpul
e MyWoltagedutCha

nebo hodnotu proménné

e Test a sledovani analogovych
i digitalnich /0 ‘ ’

-5 -
_6_
5,451

1 I I
17:06:18.49 17:08:19.00 17:06:19.49
4.42

[ [
17:06:15.49 17:06:19.00 17:06:19.4

Sample Rate (Hz)  Sample Hiskary
Stop 1o 100

12.2.2010
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Otevrenost softwaru National Instruments

Aplikace se zpracovanim obrazu

SDK & volani LabVIEW VI

Konfigurovatelny

-Vision Development Module - _ Vision Builder Al -

LabVIEW / LabVIEW Real-Time

Programovaci ‘ )

- Generovani kodu v LabVIEW —_—

NI Vision Acquisition Software (ovladac

| l=<E | ,,,,,
ai- NezawiShy, na hardwaru I
_l

N A .

T J N/ L.‘_\__ v 77

x x - G . e
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Snadna integrace meéricich a fidicich platforem

Host PC
. . NI TouchPanel
NI Compact DAQ ﬁ NICVS | @

E USB p—

Ethernet

NI CompactRIO

© ¢

NI Smart Cameras

i S oo o B

. i

cFP 180x Ethernet I/O
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0] Zamereni Vision

e Véda a vyzkum - R&D Primyslové pocitacoveé vidéni

 Frame Grabbery e Smart Camerd
. I\D/rDOI{g/Ir)amovateme'(LV& e Configurovatelné (VBAI)
| e VWyroba, produkce, EOL

e R&D, Lab, Validace, OEMs testing
 LabVIEW, DAQ pfistup . Automatlzace PLC prlstup
S Ve

' ’ [ ]

.
8, L ® “
™ -

12.2.2010
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RozsSiritelna reseni

PC-based Vision
e Embedded nebo zalozené na PC . System

' y PXI Vision
e Konfigurovatelny nebo pro X
programovatelny Embedded Vision |
System
Compact Vision

System

LabVIEW a Vision Development Module
Vision Builder for Automated Inspection

** % ﬂ&lllllll
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0] Vyhody NI reseni

e Vyvoj
— Shodné API pro vSechny aplikace (od vyvoje aZz po vyrobu)
— Rychly vyvoj

 Nasazeni

— Nizké ndklady na software (mozZnost kompilace, VBAI run-time)
— Moznost vybéru platformy (PC, PXI, CVS, EVS...)
— Standardni komponenty (PC, VGA, Gigabit Ethernet, kamery)
e Technicka podpora
— 200 aplikac¢nich inZzenyru NI
— ZkuSeni systémovi integratori

— Kompatibilita s rGznymi kamerami,
rdznymi operacnimi systémy

» Windows/

Professional

e > gy [[TLIITTT]
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