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Série printscreent pro pfibliZzeni prace v LabVIEW zachycujici nékteré postupy tvorby programu. Slouzi jako doplnék k podrobnéjsimu popisu v kapitole BP s

nazvem "Vytvoreni inspekéniho programu v prostiedi LabVIEW".
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Ptidani nového cile: pravy klik na Project Untitled - New - Target and Devices...
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Pfidani nového VI: pravy klik na My Computer - New/VI
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Nové oteviena okna VI: Block Diagram a Front Panel
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VloZeni podprogramu Vision Acquisition: pravy klik na bilou plochu - Vision and Motion/Vision Express/Vision Acquisition
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Inicializace nastaveni Vision Acquisition
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Vybér kamery

H Untitled 4 Block Diagram on Untitled Project 3/My Computer
.Fle Edit View Project Operste Tools Window Help
D@ @ N G 0 wag 7 15ptApphicationFont v | fov Far @b+ a

=@ X

P ]

24 NI Vision Acquisition Express

===

Select Acquisition Sowrce | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls/Iindicators 2

= >

Acquisition Sources for Localhost 7
ﬁumm P
T
. {3 Folder of Images

=y

el

LR.» L

Press the Snap or Grab buttons above to acquire images.

[ [ conce |




Test kamery: klik na modry trojihelnik
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Typ VA: zaskrtnout Continuous
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Nastaveni kamery: viz BP 0220 str.33
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VloZeny blok VA
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Vytvoreni Controlu pro nastaveni vstupu Brightness::Value: pravy klik na Sipku vstupu - Create/Control
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Vytvoreni Indicatoru na vystupu Image Out: pravy klik na Sipku vystupu - Create/Indicator
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Vlozeni For Loop smycky: pravy klik na bilou plochu - Structure/For Loop
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Roztazeni smycky
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VloZena smycka For Loop
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Vytvoreni termindlu pro predéasné ukonceni smycky: pravy klik na rdm smycky - Conditional Terminal
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Vytvoreny Conditional Terminal
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PfetaZzeni Loop Iteration a pfipojeni vystupu na ram smycky
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Nastaveni Tunnel Mode: pravy klik na Tunnel - Tunnel Mode/Last Value
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VloZeni Vision Assistant: pravy klik na bilou plochu - Vision and Motion/ Vision Assistant
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Inicializace Vision Assistant

Untitled 4.vi Blgckgagram on Untitled Project 3.lvproj/My Computer * ‘ = | P ‘

File Edit View Project Operate Tools Window Help
*| Search Q ? 4

o @n @ 22 4o T ot IlSptAppIication Font ~ | %ov o @D+ Lo

Vision
Acquisition
> error in —
P Sto
A Initializing Vision Assistant. ..

error out » B

Image Number » i l
Image Out ¥

Brightness:Value Stopped ¥
@—'Brightness:hlu
P Contrast::Value
» Saturation::Valus
P Hue:Value @
> Gamma::Value

Untitled Project 3.lvproj/My Computer « | "




Okno Vision Assistant
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Histogram: Counts the total number of =
m pixels in each grayscale value and graphs it.
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distribution along a line of pixels in an
image, 254x30 1X 255 (0,0) 4 3

Measure: Calculates measurement statistics Script: Untitled Script 1

associated with a region of interest in the
image. DSH 1| =1& €« X

3D View: Displays the light intensity in a _I_I | J = = = ‘%‘
three-dimensional coordinate system.

Brightness: Alters the brightness, contrast,

and gamma of an image. Original Image

Set Coordinate System: Builds a coordinate
system based on the location and
orientation of a reference feature. | (| b
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Nastaveni Kalibrace

Q e - e R em—
A NI Vision Assistant - Code Generation Target: LabVIEW
; -~ - - - - L=

File Edit View Image Color Grayscale Binary Machine Vision Identification Tools Help

R

%t/ ]5]2/%)= I [] 6hol

KALIBRACE 640X480 FIN.png - 8-bit - 640x480
(e «frm[o]

D 1 of 1

GetImage: Opens a new image from a file. *

age Calibration: Calibrates an image to
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underlying image data.
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New Calibration
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Image Calibration Setup
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Image Calibration Setup
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Edit Calibration...

Replace Value

Calibration Use Cases

This page lists common calibration use cases. You can also learn
about each type of calibration.

High-Speed Inspection

A high-speed inspection may introduce directional distortion along one
image axis. For example, in line-scan applications, images may be
stretched if the acquisition rate is too fast or compressed if the
acquisition rate is too slow. Use a Point Distance calibration to
specify different scaling for the X and Y axes to correct the directional
distortion. You can then compute a lens distortion model to correct
other distortion in the image.

Pick and Place (Two-Dimensional) Applications

A typical two-dimensional pick and place application involves the
following characteristics:

o You must manipulate objects which are scattered in a tray or
other container.

e You must translate the position of objects in the image to the
actuator coordinate system.

e The camera may not be perpendicular to the object container.

Use a Point Coordinates calibration to correct perspective error,
I then use pattern matching or another method to identify the position

and orientation of objects in the container. If the Point Coordinates
calibration does not provide the desired level of precision, you can
modify the calibration to compute a lens distortion model.

PCB Inspection

IPIPAp)

Original Image

[ ree ]

Directly converts pixel coordinates
to real-world coordinates based on
a known distance.

Point Coordis Calibration
Corrects camera angle distortion
based on known distances

b at least four points.

DistortonHodel (Grt) |
Corrects lens distortion or sensor

misalignment based on one or |
more calibration grid images.

lens distortion based on at least
five calibration grid images.

I I (Grid)
Corrects distortion for a working

plane that is not flat based on one
or more calibration grid images.

<< Process Images

Select Controls >> ‘ ‘

Finish
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Image Calibration Setup
Main Calibration Data
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= Step 2 - Select Image Source

Select one or more calibration grid images.

Images
Click on an image to select or deselect it.
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Nastaveni binarizace: klik na druhou zalozku nastrojd Color/Color Threshold
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Binarizovany obraz
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Set Coordinate System: Builds a coordinate

system based on the location and
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binary objects in an image.
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gperations on blobs in binary images.
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Reconstructs a binary image from an image
marker
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in an image as specified by the filter criteria.
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Nastaveni: Remove small objects - Iterations=15
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Basic Morphology: Modifies the shape of
binary objects in an image.
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Nastaveni: Equalize
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Clamp (Rake): Measures the distance -

separating object edges.

a template in the entire image or in a region 640x480 1X 0 (0,0)
of interest based on its intensity.
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Column Search Step Size=10
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Nastaveni orientace: nastaveni soufadného systéme, Max Angle=30 (pro Sestiuhelnik)
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Settings: Rotated/Max=30
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Nastavit vstupy a vystupy: Select Controls
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Clamp (Rake): Measures the distance -
separating object edges.

Pattern Matching: Checks the presence of

a template in the entire image or in a region 640x480 1X 0 (0,0)
of interest based on its intensity.

Geometric Matching: Checks the presence
of a template in the entire image or in a
region of interest based on geometric

Object Tracking: Track objects from one

frame to the next in a sequence of images.

Contour Analysis: Analyzes the contour of Original Image
objects for defects.

Shape Detection: Finds geometric shapes in
the image or in a region of interest. -
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File Edit View Image Color Grayscale Binary Machine Vision Identificaton Tools Help

Select the controls and indicators you would like to access from LabVIEW.

Click Finish to return to LabVIEW and update the Express VI with the changes you have made.

[~ Number of Erosion

™ Square/Hexa (Square)
[~ Connectivity 4/8 (8)

[~ Low Pass/High Pass (Low)

] Lookup Table 1
Geometric Matching 1

[~ ROI Descriptor

- [V Settings

[~ Template File Path

Controls Indicators
—J-. Required Controls . Required Indicators
d ol = ed Indi
" v Image Src - v Image Dst Out
v Image Dst © b v error out
v error in (no error) }.. Original Image
[}~ Original Image £ o indicator available
= o control available - Image Calibration 1
(=}~ Image Calibration 1 HE o indicator available
.| File Path =}--; Color Threshold 1
[=}-+ Color Threshold 1 HEE o indicator available
Color Mo —}--.  Adv. Morphology 1
lor Mode = Adv, ol
[¥ Red or Hue Range i ca
v Green or Sat Range =}.. Lookup Table 1
B = okup Table
[¥ Blue or Luma or Val or Inten Range P
(=} Adv. Morphology 1 [}~ Geometric Matching 1

[ Matches

T Nimber of Matches

["] Optimize Code for Parallel Execution
|| Create Destination Image

When checked, the Express VI internally creates a destination image and outputs that image. You are responsible for disposing of the image when you don't need it anymore.

s




Blok VA v Block Diagramu
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> errorin : !
> Stop (F)
error out M V
Image Number » Il
Image Out ¥ [ i |
Vi
Brightness::Value Stopped ¥ Ass!;'t:'r‘nz
! :ék-—' Brightness::Valu »File Path (Image
P Contrast::Value »Red or Hue Ran¢
P Saturation::Valus b Green or Sat Rar
P Hue:Value »Blue or Luma or @
> Gamma::Value » Settings (Geome

Untitled Project 3.lvproj/My Computer « | "




Zarazeni vstupu Image In na prvni pozici: levy klik na kartu prvniho vstupu - Image In

e ) — 4 . . | —— —
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File Edit View Project Operate Tools Window Help
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on

Vision
Acquisition
> €rror in
P Stop(F)
error out M
Image Number »
Image Out ¥

Brightness:Value Stopped ¥
@—'Bﬁghtness::hlu
P Contrast::Value
» Saturation::Valus
P Hue:Value

> Gamma::Value

»Green o

»Blue or L

P Settings

[Untitled Project 3.vproj/My Computer « | "

#€or Luma or Val or Inten Range (Color Threshold 1)
error in
« File Path (Image Calibration 1)
Green or Sat Range (Color Threshold 1)
Image Dst
Red or Hue Range (Color Threshold 1)
Settings (Geometric Matching 1)

Calibrated Matches (Geometric Matching 1)
error out
Image Out




Propojeni Image Out s Image In: levy klik na Sipku vystupu Image Out a taZeni k Sipce vstupu Image In
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Vision
Acquisition
> €rror in b
> Stop(F) »

error out M
Image Number »
Image-Out----3---

Brightness:Value Stopped ¥ i Ass!sos"t:'r‘rtz
@—' Brightness::Valu Image In
P Contrast::Value
imageln| [*Red or Hue Ran¢
P Saturation::Valus == b Green or Sat Rar
P Hue:Value »Blue or Luma or
» Gamma::Value » Settings (Geome

Calibrated Matc»
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Vytvofit Control na vstup Red or Hue Range: pravy klik na Sipku vstupu - Create/Control
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Acquisition
> €rror in ;I
p Stop (F) Visible Items »
error out M Help |
Image Number » Examples Wl
Image Out e flirsesesnnn alulzs
Brightness:Value|  Stopped ¥ Desiptonandiline
@—' Brightness::Valu Breakpoint 4
P Contrast::Value Select Input/Output >
» Saturation::Valus
P Hue:Value et ptn Onipus
> Gamma::Value Remove Input
Vision Express Palette »
Cluster, Class, & Variant Palette »
m Constant
|
== R
Indicator
Open Front Panel
pentrontra Shared Variable Node >
Size To Text Channel Writer...
View As Icon .
All Controls and Indicators
Disable Image Caching All Constants
Remove and Rewire
[Untitled Project 3.vproj/My Computer « | m Properties »




Zménit Control na Array: pravy klik na Control - Change to Array
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> Stop (F) >

error out M
Image Number »

Image Out 'W.m——v] e oo g
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@_' Brightness::Valu y Visible Items »

b Contrast:Value Find Control

» Saturation::Valus

> Hue:Value A
> Gamma::Value Hide Control

Change to Indicator

—
| Change to Constant

Change to Shared Variable Node »
Description and Tip...

oz

Cluster, Class, & Variant Palette )
Create »
Data Operations »
Advanced »

View As Icon

[Untitled Project 3.vproj/My Computer « | " Properties >




RoztaZeni blokového schématu: ctrl+levy klik a tazeni

% Untitled 4i Block Diagram on Untitled Project 3vproj/My Computer * A T =il x|
File Edit View Project Operate Tools Window Help Q
e

ay |

P @ N G 25 wo© 3 [15ptApplicationFont v | Sov Tav EDv tag »| Search

.

&
Vision
Acquisition
> error in

> Stop(F)
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VytaZeni Array z For Loop smycky
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Ptipojeni Array ke vstupu Red or Hue Range pres ramec smycky kdy vznikne Tunnel na pfechodu

5 Uit 4 BockDgram onUnited Prjct3prly Computr+ S | S S e
File Edit View Project Operate Tools Window Help
*| Search Q ? 4

o @n @ 22 4o T ot IlSptAppIication Font « | Sov Tov D~ tap

J

|
Vision
Acquisition
> €rror in R »

> Stop(F) »
error out M

Image Number »

Image Out (i I Vision 1
Brightness:Value Stopped ¥ Assistant2
@—' Brightness:Valu Red or Hue Range (Color Threshold 1) b Imageln
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Pravy dvojklik na Array otevie jeho umisténi ve Front Panelu
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> Error in

> Stop(F)

error out

Image Number

»

Image Out

Stopped
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» Brightness:Valu

» Contrast:Value

» Saturation::Valus

*  Hue:Value

» Gamma::Value

RedorHueRa]

Untitled Project 3.lvproj/My Computer < |
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Roztdhneme Array na ttiprvkové pole
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Vision
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> errorin 410
i
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error out ¥
480
Image Number ¥| 4
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Brightness::Value Stopped  * Mo
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= ed or Hue
» Contrast:Value I , IUppervaIue
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Vytvofit Control pro Loop Condition: pravy klik na Loop Condition - Create Control
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Vision
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> €rror in » 1
b Stop (F) i
error out M .
Image Number »
Image Out (i I Vision 1
Brightness::Value Stopped Assistant2
ﬁ ¢ Brightness:Valu Red or Hue Range (Color Threshold 1) » __Imageln
» Contra_st::Value A0k Red or Hue Ran¢
» Saturation::Valus »Green or Sat Rar
P Hue:Value »Blue or Luma or
> Gamma:Value b Settings (Geome
Calibrated Matc )

reate Constant

[Untitled Project 3.vproj/My Computer « |

m

Create Indicator

« Stop if True
Continue if True
Boolean Palette »

Create Shared Variable Node »

Properties




Levy dvojklik na Loop Condition otevie jeho umisténi ve Front Pa
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errorout M 2 m
Image Number | v,
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Pro napovédu oznacte ¢ast blokového schématu a stisknéte ctrl+H
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Context Help @
Vision Assistant2 il
Image Dst . o~ Image Out
File Path (Image Calibratio... <
EITOr in b Hpocooos €rTOT OUt
Vision
Assistant?

Image In ~»  Imageln
Red or Hue Range (Color Thr... === Red or Hue Rant

Green or Sat Range (Color T.., === Green or Sat Rar
Blue or Luma or Val or Inte.., === Blue or Luma or
Settings (Geometric Matchin... === Settings (Geome

Calibrated Matc »p==== Calibrated Matches (Geometr... S

Creates, edits, and runs vision algorithms using NI Vision Assistant.

When you place this Express VI on the block diagram, NI Vision Assistant launches. Create an e Vision i

algorithm using the Vis?on Assistant processing functions. After you create an algorithm, you can Assistant2
select the controls and indicators that you want to be able to programmatically set in LabVIEW.

Double-click the Vision Assistant Express VI to edit the algorithm. p__ImageIn

8 Red or Hue Ran¢

Detailed help p Green or Sat Rar

pBlue or Luma or

¥ p Settings (Geome

[E]8]7] « » Calibrated Matc»

)

m ctop CTE -
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SloZeni clusteru na vstupu Setting

R Uniited 4. lock Diagram on Uniited Project 3vroj/My Computer ¢ ' 0

File Edit View Project Operate Tools Window Help

Match Range Setting (typedef TMAQ Match Range Setting.ctl'[strict])
Match Range Setting (cluster of 3 elements)
Match Constraints (unsigned long [32-bit integer (0 to 4,294,967,295)])
EE1 Min (double [64-bit real (~15 digit precision)])

EEd Max (double [64-bit real (~15 digit precision)])

[ Number of Matches (lona [32-bit inteaer (-2147483648 to 214748364711)
=]
[E[s]?] «

Calibrated Matc )

stop |LTER-

[Untitled Project 3.vproj/My Computer <
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P @ N G 2 wo© . [15ptApplicationFont v | 3ov Tav &b~ BY »| Search
Context Help [E |
Data type of wire e
Settings (Geometric Matching 1) (cluster of 7 elements)

Curve Parameters (typedef TMAQ Curve Parameters.ctl'[strict]) i3

Curve Parameters (cluster of 9 elements)
Extraction Mode (unsigned long [32-bit integer (0 to 4,294,967,295)])
Edge Threshold (long [32-bit integer (-2147483648 to 2147483647)]) £
Edge Filter Size (unsigned long [32-bit integer (0 to 4,294,967,295)])
Min Length (long [32-bit integer (-2147483648 to 2147483647)])
Row Search Step Size (long [32-bit integer (-2147483648 to 2147483647)]) o
Col Search Step Size (long [32-bit integer (-2147483648 to 2147483647)]) B
Max Endpoint Gap (long [32-bit integer (-2147483648 to 2147483647))) H
[EE Closed (boolean (TRUE or FALSE)) 8
[EE Subpixel (boolean (TRUE or FALSE)) L

Match Mode (cluster of 6 elements) — Vision "
8 [EE] Rotation (boolean (TRUE or FALSE)) istant?
[il B Scale (boolean (TRUE or FALSE)) Loio

B8 Occlusion (boolean (TRUE or FALSE)) »__Imageln

[ Reserved (boolean (TRUE or FALSE)) ‘ Red or Hue Ran¢

[F8 Reserved (boolean (TRUE or FALSE)) P Green or Sat Rar

[FE Reserved (boolean (TRUE or FALSE)) Settings (Geometric Matching1) [PBlue or Luma or

[=2] Range Settings (1D array of) d Settings (Geome




VloZeni nastroje Bundle By Name: pravy klik na bilou plochu - Cluster, Class, & Variant/Bundle By Name
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> () =
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Interface :
— — — b 0 2 =
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Control ‘
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Data Communication »
Connectivity » stop [CTE8
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Express »
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User Libraries »
Select a VI...
Real-Time >
FPGA Interface > >




VloZeny Bundle
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Pfepoijit Control ze vstupu VA na Bundle
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RoztaZzeny Bundle s jednotlivymi prvky clusteru
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Vytvofit Control pro nastaveni Minimum Match Score: pravy klik na vstup - Create/Control
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Vytvoreny Control pro nastaveni Min Score
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Pfepnuti z Block Diagramu do Front Panelu: Window/Show Front Panel
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Front Panel
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Vytvoreni ramu: pravy klik na étverec¢kovanou plochu - Decorations/Raised Box
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