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Lekcija 9

Akvizicijai osnovna obrada slike u LabVIEW

1. Cilj vezbe

Cilj vezbe je da studente upozna sa:
e Akvizicijom slike.
e Osnovnim koracima pri obradi slike

Zadatak 9.1.
Povezati USB kameru i kreirati kod za akviziciju slike.

Uputstvo:

1. Otvoriti novi VI. Dodati Vision Acquisition Express V1. Pokrece se ¢arobnjak koji
sadrzi 5 koraka. U prvom koraku bira se izvor slika (Select Acquisition Source),
slika 9.1. Osim kamere izvor slika moze biti folder ili film. Pri razvoju algoritma,
uobicajeno je da se slike snime, pa tek nakon toga da se kreira algoritam za obradu
slika. U tu svrhu sluZe druge dve opcije za izvor slika. Izabrati Zeljeni izvor, u
ovom slu¢aju cam(. Sa desne strane moguce je dobiti trenutnu sliku sa kamere
aktivacijom taster Play. Nakon izbora izvora slika, prelazi se na sledec¢i korak.

@1 NI Vision Acquisition Express
Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls/Indicators @

= K 7 =
Acquisition Sources for Localhost > ’T p 3 ;?:1 @ p
~

El@ NI-IMAQdx Devices A
{ e cam0 (1) : Integrated Camera (#D346B8D52CF¢
. . cam0 (2) : Integrated Camera (#D346B8D52CF¢

@4 cam0 (3) : Integrated Camera (#D346B8D52CF¢
(=153 Simulated Acquisition

g3 Folder of Images

Ea AVI

;Acquiring at 9,86 fps
1280x720 32-bit RGB image 142,166,214 (520,701)

<<Back | Next>> | Finish Cancel

Slika 9.1.

2. U slede¢em korak vrsi se izbor tipa akvizicije (Select Acquisition Type), slika 9.2.
Potrebno je izabrati drugu opciju Continuous Acquisition with inline processing.
To podrazumeva da se nakon akvizicije svake slike vr$i i njena obrada i to

predstavlja naj¢esci slucaj u vecini realnih aplikacija. Zatim se prelazi na sledeci
korak.




@ NI Vision Acquisition Express

Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings |  Select Controls/Indicators @

) Single A isition with pr
This acquisition is used for acquiring a single image. No loop

structures are required. >
“ Z)

(® Continuous A isition with inline pi
This acquisition is used for continuously acquiring images. If you do not
want to miss images, select Acquire Every image and specify the Number of
Images to buffer. Your average image processing time must be less than
your image acquisition time to avoid missing images.

Acquire Image Type

Acquire Most Recent Image (v

Mumber of Images to Buffer

= -

() Finite Acquisition with inline processing
This acquisition is used for acquiring a fixed number images once. When an
image is acquired, it will be available for image processing. This is useful if you

=== 5 %
want to display or process your images before the acquisition is done. &=

|_E Mumber of Images to Acquire

O Finite Acquisition with post processing
This acquisition is used for acquiring a fixed number images once. The images
will be available when all images have been acquired. This is useful if your
image processing time is longer than your image acquisition time.

Mumber of Images to Acquire

<< Back Mext = Finish Cancel

Slika 9.2.

Tre¢i korak je Configure Acquisition Settings, odnosno podesavanja parametara
kamere, sli¢no kao u MAX-u, slika 9.3. Kako se u primer koristi web kamera,
izbor parametara je ogranicen i veéina je u auto reZimu.

@« NI Vision Acquisition Express

Select Acquisition Source | Select Acquisition Type | Confi Acquisiti ings | Configure Image Logging Settings | Select Controls/Indicators (?
"~
dego Mode ) Test Stop pa ;?“ @ ﬁ
1280x720 YUY2 10.00fps |
= ~
Reset to Defaults | [ Show All Attributes
Attribute Value A
[z}, Camera Attributes
. Backlight Compensatic
Brightness
Mode Manual
i Value 128
- Contrast
[} Exposure
[ Gamma
[} Hue
[ Saturation
[} Sharpness
[} White Balance
v
Value
Manual v X

Description: Gets/sets the backlight compensation mode. A ‘ =
one
1280x720 32-bit RGB image 91,90,99 (282,420)

| <<Back || Next>> Fnsh || Cancel |

Slika 9.3.

Za potrebe testiranja izabrati da je parametar Brightness u ru¢nom reZzimu i
proveriti kako uti¢e njegova promena na osvetljenost slike. Potrebno je aktivirati
akviziciju sa kamere pomocu tastera Test. Potom prec¢i na sledeci korak.



4. U pretposlednjem koraku, slika 9.4, omogucava se snimanje svake slike ukoliko
za to postoji potreba, u suprotno prelazi se na poslednji korak, §to je ovde i slucaj.

@4 M| Vision Acquisition Express

Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls/Indicators ?

[] Enable Image Logging

Mote: Enabling Image Logging may slow down the
maximum acquisition rate.

<< Back MNext == Finish Cancel

Slika 9.4.

5. Peti korak omogucava izbor kontrola i indikatora. Kontrolama se moZe uticati na
parametre akvizicije. U ovom slu¢aju, osim podrazumevanih (Image Out i stop)
dodati kontrolu Brightness Value i indikator Frame Rate, slika 9.5.

@ NI Vision Acquisition Express
Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls/Indicators ?
Controls Indicators
=} Required Controls ~ =2 Required Indicators ~
v Stop (F) i . w Stopped
=) Acquire Settings (Applies everytime Express VI called) v Image Cut
- AcguisitionAttributes = Optional Indicators
CameraAttributes [ Image Mumber
BacklightCompensation [ Frame Rate
Brightness
------ WhiteBalance
W W
<< Back Next »> Finish Cancel

Slika 9.5.

6. Na kraju aktivirati taster Finish i sacekati da se generi$e kod. Testirati dobije kod i
sacuvati aplikaciju pod imenom “Image Acq — start.V1”.



Zadatak 9.2.

Doraditi prethodni primer tako se nakon akvizicije slike doda obradu slike koja se
sastoji iz tri koraka: izdvajanje jedne kolor ravni, primerna Sobelovog filtra (formira

se slika u nijansama sive u kojoj ivice imaju visoku vrednost, tj. svetlu boju) i
mnozenje slike sa zadatim brojem.

Uputstvo:

1. Otvoriti VI “Image Acq - start”. Pozicionirati kursor na zicu koja povezuje izlaz iz

funkcije Vision Acquisition i displej Image Out, zatim desni klik i potom izabrati
Express VI Vision Assistant, slika 9.6.

Image Out I
T =l
Clean Up Wire
Brightness:Value |y (=) o Create Wire Branch
== Visien Delete Wire Branch
Acquisition
Stop (F) *Brightness:Valu Visible ltems 3
r Stop (F) Frar|
Stopped e Create 5
=
Probe
Custom Probe »
m Breakpoint 3
Description and Tip...

Slika 9.6.

IHA
¥
I-IMAC

=

|
b
NI-IMAQd:x

Vision Express

79|

Vision Utilities

=

Image
Processing

Vision Assistant

Vision
Acquisition

Vision Assistant

by

Machine Vision

%

ol |

Vision

¥

Express

2. Pokrece se interfejs Vision Assistant u kome korisnik moze da kreira algoritma za

obradu slike, slika 9.7.

@ NI Vision Assistant - Code Generation Target: LabVIEW

File Edit View Image Color Grayscale Binary

mE | QaaaQ [

Machine Vision Identificaton Tools Help

L

183202, 54.png - RGB (32 bits) - 1280x720
M <« » g

Processing Functions: I

2 A |

4
L]

pixels in each grayscale value and graphs it.

Line Profie: Displays the pixel value
distribution along aline of pixels in an image.

Measure: Calculates measurement statistics
assodated with a region of interest in the
image.

3D View: Displays the light intensity in a
three-dimensional coordinate system.

Brightness: Alters the brightness, contrast,
and gamma of an image.

Set Coordinate System: Builds a coordinate
system based on the location and orientation
of a reference feature.

|
Histogram: Counts the total number of

237 _(00)

e

Script: Untitled Script 1

Select Controls >>

Finish

* W ® 2
Inspection Name Type Comment .
T ——
Help

Cancel

Slika 9.7.
Ukratko objasnjenje delova Vision Assistant-a:

Pravougaonik 1 — nalazi se 6 tabova sa razli¢itim funkcijama.
Pravougaonik 2 — koraci algoritma.

Pravougaonik 3 — rezultat trenutnog koraka algoritma za obradu slike.




Pravougaonik 4 — Omogucava pregled foldera u kome se nalaze slike, a koji je
odreden za izvor slika.

Iz taba Processing Functions: Color izabrati funkciju Color Plane Extraction i
tada ¢e se otvoriti meni kako na slici, a zatim izabrati Intensity Plane, slika 9.8.
Funkcija od kolor slike formira sliku u nijansama sive.

[EJ Ni Vision Assistant - Code Generation Target: LabVIEW - m} X
File View Help
| aQ I e

E

b

183202,54.png - RGB (32 bits) - 1280x720
M <« » » g

Color Plane Extraction Setup

Extract Color Planes

Step Name
Color Plane Extraction 1

Image Source 1280x720 0.5X 206 (0,0) £ 2

RGB -Red Plane Script: Untitled Script 1

RGB - Green Plane

RGB - Blue Plane »>1

HSL - Hue Plane Inspection Name Type Result | Measure Comment

FS. - Saturaton lane [Orgnalmage ————ongralimage ||

HSL - Luminance Plane
HSV - Value Plane

OK Cancel Help

Slika 9.8.

U slede¢em koraku se formira gradijenta slika. Gradijenta slika predstavlja sliku
koja nastaje primenom nekog oblika diferenciranja u x i y pravcu, a zatim se
odreduje kvaradtni koren sume kvadrata tog diferenciranja. Potrebno je sa treceg
taba Processing Functions: Grayscale izabrati funkciju Filters i u okviru nje
algoritam Edge detection — Sobel, slika 9.9. Da bi lakSe uocio rezultat, slika je
invertovan i pojacan je kontrast, za razliku od stvarnog rezultata unutar Vision
Assistant-a.



E NI Vision Assistant - Code Generation Target: LabVIEW

File Edit View Colo ayscale Machine Visio Help
eaaa:d T
=m——
183202,54.png - RGB (32 bits) - 1280x720
M <« » o g 5 .
= 4
Filters Setup G0
Filters 2 if
S
StepName | Filters 1 ; )
\ A
Edge Detection - Laplacian . 1280x720 0.5X 1 (0,0) <
Edge Detection - Diff, | |
Edge Detection - Prewitt Script: Untitled Script 1 *
»1
Inspection Name Type Result | Measure Comment
Original Image Original Image P
Color Plane Extraction 1 | Color Plane Extraction |
oK Cancel Help

Slika 9.10.

5. Da bi se lak3e uocile ivice u gradijenoj slici, potrebno ju je pomnoziti brojem veci

od jedan, odnosno dodaje se funkcija Operators sa tre¢eg taba Processing
Functions: Grayscale, slika 9.11.

[Z] NI vision Assistant - Code Generation Target: LabVIEW

- [m]
File Edit View Image Color Grayscale Bina Tools Help
183202, 54.png - RGB (32 bits) - 1280%720
M 4 » Ty

Operators Setup
Operators

Step Name

Operators 1

Add

< >

Subtract 1280%7200.5% 0 (1279,286)

Multiply Script: Untitled Script 1 *

Divide

»1
Modulo
2= Inspection Name Type Result = Measure Comment
L3 Original Image Original Image
Color Plane Extraction 1 | Color Plane Extraction
Filters 1 Filters
[Operators 1 operiors |
oK Cancel Help

Slika 9.11.

6. U finalnom koraku, pre aktiviranja tastera Finish, potrebno je izabrati kontrole i
indikatore $to se postize pritiskom na taster Select Controls, kada se otvara meni
kao slika 9.12. Potrebno je selektovati Constant za funkciju Operators 1.




[ M1 vision Assistant - Code Generation Target: LabVIEW - a x
File Edit View Image Color Grayscale Binary Machine Vision Identificstion 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,

Controls Indicators
- Required Controls . =) Required Indicators A
i - v Image Src i i w Image DstOut
i -« Image Dst v error out
i v errorin (no error) = Original Image
= Qriginal Image :
[ Color Plane Extraction 1
- Color Plane Extraction 1
i L7 Color Plane lters 1
- Filters 1 .
i [ Methed = Operators 1

B =~ Operators 1
[¥ | Constant;
¥ v
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.
Help << Process Images elect Contrals >> Finish Cancel

Slika 9.12.

7. Dobijeni blok dijagram predstavljen je na slici 9.13. Potrebno je dodati i funkciju
IMAQ Create koja obezbeduje dodatni bufer za sliku u koju se smesta rezultat

funkcije Vision Assistant2.

Image RGE
Bl
T
Brightness:Value DB' y Image Edge
[r6u¥ Vision .,..........
Acquisition F‘ e
Stop (F) »Brightness:Valu s &= g
==  Stop () Frame Rate . " Vision
Frame Rate ¥ ¥DBL | ; Assistant2
Stopped ¥ 2z *Constant (Operz
IMAC Create - = =

IMAQ

Slika 9.13.
8. Realizovani front panel izlega kao na slici 9.14. Snimiti VI pod nazivom “Image

Acq - Edge in line processing.vi”.

Stop (F)
Frame Rate
8,27967

Image RGB

eloplslob oo |G

Brightness:Value
P
v 128

<

Constant

Image Edge

elosla@vloDi |+ aro

/
W o |1280x720 0.25X 32-bit RGB image 168,216,227 (0,0)

I 1280x720 0.25X 8-bit image 0 (0,0)

Slika 9.14.




Zadatak 9.3.

Prethodni zadatak prepraviti tako se akvizicija slika vrsi u jednoj, obrada u drugoj
petlji. Koristiti funkcije za rada sa redovima (queue) i Producer/Consumer Sablon
programiranja.

Uputstvo:

1. Otvoriti VI “Image Acq - Edge in line processing.vi” i prepraviti da izgleda kao
na slici 9.15 i saCuvati ga pod nazivom “Image Acq - Edge Producer-
Consumer.vi”.

Obtain Queue l Enqueue Element Release Queue
E -l i

Image RGB
Brightness:Value | W
LT, Vision
Acquisition
Stop (F) + Brightness:Valu
....................................... N StDp (F) Frame Rate
Frame Rate @
Stopped He
m i
]
[N Error 't
Dequeue Element Image Edge
...................... - E
- [
................ :| i = K
IMAQ Create onstant | yigion Assistant
IMAC ﬁ F Constant (Operz
¥
=
Slika 9.15.
Zadatak 9.4.

Potrebno je realizovati aplikaciju koja ispitivanje da li je automobilski odredeni
osigura¢ prisutan. Napomena:

« Slike se nalaze u folderu “Fusebox\Slike”.

» Koristi se color matching funkcija da bi se izvrsilo poredenje kolor
informacije za poziciju osiguraa sa ocekivanom bojom osigurata za tu
poziciju.

* Za posmatrani osiguraC definiSe se region u kome se ocekuje da ce biti
pronaden.

* U ovom primeru posmatra se osigura¢ vrednosti 20 koji se nalazi u donjem
redu na sredi$noj poziciji.

Uputstvo:

1. Otvoriti novi VI i dodati Vision Assistant Express funkciju. Kada se pokrene meni
za podesavanje kao izvor slika izabrati Folder of Images, slika 9.16, pa preci na
sledeci korak.



@ NI Vision Acquisition Express

Select Acquisition Source | Select Acguisition Type | Configure Acquisition Settings | Configure Image Logaing Settings | Select Controls/Indicators ?
~ [
Acquisition Sources for Localhost ~ | > ./O, }31:1 @ ’E)
/53 NI-IMAQdx Devices

~
e cam0 (1) : Integrated Camera (#D346B3D52CF

@ cam0 (2) : Integrated Camera (#D346B8D52CF:
e caml (3) : Integrated Camera (#D346B3D52CF
&4 cam0 : Integrated Camera (#D346B8052CFE3A
=58 Simulated Acquisition

RS Folder of mages

LA AV

Slika 9.16.

2. Za tip akvizicije izabrati Continuous Acquisition with inline processing, slika
9.17. Pre¢i na sledeci korak.

@ NI Vision Acquisition Express

Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls/Indicators ?

() single A isition with p

This acquisition is used for acquiring a single image. No loop
structures are required.

(® Continuous Acquisition with inline processing
This acquisition is used for continuously acquiring images. If you do not
want to miss images, select Acquire Every image and specify the Number of
Images to buffer. Your average image processing time must be less than
your image acquisition time to avoid missing images.

Acquire Image Type
Acquire Most Recent Image v

Slika 9.17.

3. Sada je potrebno odrediti putanju gde se nalaze slike, a zatim ¢ekirati polje Cycle

Through Folder of Images, kako bi omogucili da se slike ciklicno menjaju, slika
9.18.

@4 NI Vision Acquisition Express

e

Select Acquisition Source | Select Acquisition Type | Confi A

gging Settings |  Select Controls/Indicators ‘?
Image Path

Test Stop Rlp: 91[ p p
C:\Podaci\Personal\Data I'\Nastava\OF 2PIS - LabVIEW\ EJ 08

Novi materijali za kurs\08_01 - Image ACQ and
processing using Express VI\Slike\Fusebox00.jpg

Cyde Through Folder of Images )

Slika 9.18.

4. U poslednjem koraku mogu se izabrati kontrole i indikatori, ali u ovom slucaju
nije potrebno nista dodati, podrazumevane opcije su dovoljne, slika 9.19.

@ NI Vision Acquisition Express

Select Acquisition Source | Select Acquisition Type | Configure Acquisition Settings | Configure Image Logging Settings | Select Controls [ Indicators ?
Controls Indicators
Required Controls

A [=h-  Reequired Indicators
L Stopped

v Image Out

. Optional Indicators
[ Image Mumber

[ Frame Rate

Slika 9.18.

v Stop (F)

Setup Settings (Only Applies the first time Express VI called)
[~ Image Path

i [T Cyde Through Folder

i Image File Type

5. Sada se prelazi na deo za obradu slike na¢inom objaSnjenim na slici 9.6, odnosno
dodaje se Vision Assistant Express VI. Za ovaj primer potrebno je sa palete
Processing Functions: Color samo izabrati funkciju Color Matching, slika 9.20.

10



Aktivirati taster Create Template i kada se otvori dodatni prozor za izbor dela
slike koja treba da predstavlja Sablon selektovati osigura¢ sa brojem 20 koji se
nalazi u sredini donjeg reda, oivicen zelenom bolja. Nakon izbora i klika na taster
OK otvara se dijalog za snimanje Sablona, koji je potrebno snimiti pod nazivom

“Color templatel - fusebox 20.png”.

File View 3 chine entifi o Help

~

135403, 10.png - RGB (32 bits) - 569x411
"

M <« » W g

Color Matching Setup

Main | Template | settings

Template I
LT Template Size

| width: 35

a4
b‘ 1 Height: 114
| "o ‘ Create Template ‘

3 Load from File
Template Path

C:\Podad\Personal\... \NI Vision and Vision Assistant
VIs\Fusebox\Color template1 - fusebox 20.png <

-
4

kOR

737373
32-bit RGB image

X0
Y 0

> Cancel

Color Sensitivity Low v

Saturation Threshold 0

oK Cancel Help

il

Slika 9.20.
6. Preéina deo za izbor kontrola i indikatora, slika 9.21.

Controls
= Required Controls
Do Image Src
- v Image Dst
v error in {no error)
Criginal Image

Color Matching 1

- [T Match Saturation Threshold
B [~ Color Spectrum

Slika 9.21.

Indicators

= Required Indicators
- v Image Dst Out
- W error out
Criginal Image

Color Matching 1
i [ Match Flag
.. ¥ Match Score

Izabrati kontrolu Minimum Match Score i indikatore Match Flag i Match Score.
Dodati elemente kao na slici 9.22. Snimiti aplikaciju pod nazivom “Vision
Assistant Primer 1 — Color Matching.VI” i testirati je. Napomena: probati

vrednost 950 za Minimum Match Score.

11



Image Out
' ]
3 |
22 s
| R u
Stop (F) . Vision Assistant
Vision ision Assistan Match Flag
________ Acquisition Match Flag (Col >
TF r Stop(F) Match Scorle (Ce =2 0 g 'g
Stopped o] F Minimum Matcl Sl
= — Match Score
]
Minimum Match Score =t O fizs]
||E [} Lroml
|

Slika 9.22.

9. Dodatni zadaci: Omoguditi da se na sledecu sliku prede kada korisnik aktivira
taster Next. Obezbediti da se u drugoj petlji vrSi obrada slika, tj. realizovati
Producer/Consumer Design Pattern.

Zadatak 9.5.

Poboljsanje prethodnog primera. U slucaju pomeranja postolja sa osigura¢ima ili
promene orjentacije, funkcija Color Matching ne moze da odrediti prisustvo
osiguraca. Napraviti aplikaciju koja odreduje broj prisutnih osiguraca vrednosti 25.
Koristiti funkciju Color Pattern Matching. Slike se nalaze u folderu “Fusebox\Slike
dodatno”.

Uputstvo:

1. Otvoriti VI “Vision Assistant Primer 1 — Color Matching.VI” i sacuvati ga pod
nazivom “Vision Assistant Primer 1 — Color Pattern Matching.VI”. U Vision
Acquisition Express zameniti putanje foldera sa slikama. Otvoriti Vision Assistant
Express. Obrisati funkciju Color Matching i zameniti je funkcijom Color Pattern
Matching. Na drugom tabu funkcije izabrati Create Template (slika 9.23a) i
izabrati deo slike koji predstavlja Sablon — osigura¢ 25 u sredini donjeg dela slike,
slika 9.23b. Aktivirati taster OK i sacuvati Sablon pod nazivom “Color pattern
templatel - fusebox 25.png”. Na trecem tabu Settings cekirati Search for Rotated
Patterns, a za Angle Range uneti 180, slika 9.23c.

X
kO®
Color Pattern Matching Setup 856874 Color Pattern Matching Setup
Man | Template | settings 32it RGB image Main | Template | Settings
X 558

Template Image Terplate e v Number of Matches to Find 1}

Width: 5 Minimum Score 800 14

Height: 0 Color Score Weight 500 15+

Color Sensitivity |Low Sensitivity v

G Match Offset Search Strategy (Conservative
X ) Sub-Pixel Accuracy /
¥ Search for Rotated Patterns
Y 0 9%
135
; * Angle Range +/- 190
Ignore Black and White 180 o) (Gemes
Create Template Disabled < Mirror Angle
Load from File Sat. Threshold | 8015 -180 180 degrees
50 degrees
Cancel oK Cancel
a < > Cancel
(a) ()

2. Dodati elemente kao na slici 9.24.

12



| True 't
m Image Out
IMAQ Overlay Multiple Lines 2 n
&
: 8 =
" | I Fﬁé | Array Size =

Stop (F) s Vision Assistant | {

E» Acquisition P Minimurn Matcl|  § Match Flag

H » Stop (F) Matches (Color =t

Stopped - {@] =
¥ Wait (ms)
Minimum Match Score e

Slika 9.24.
3. Dodatni zadatak: Omoguc¢iti da se pronade vise od jednog Sablona.

Zadatak 9.6.
Na slici 9.25 iscrtati konture oko svakog objekta pri ¢emu se objekti preklapaju.
— -
o .
L o

Slika 9.25.

Napomena: slika se nalazi u folder Culture i postoji samo jedna slika.

1. Otvoriti VI “Vision Assistant Primer 1 — Color Matching.VI” i sacuvati ga pod
nazivom “Vision Assistant Primer 3 — Culture.VI”. U Vision Acquisition Express
zameniti putanje foldera sa slikama. Otvoriti Vision Assistant Express. Izabrati
Help/Solution Wizard..., slika 9.26.

@ NI Vision Assistant - Code Generation Target: LabVIEW
File Edit View Image Color Grayscale Binary Machine Vision Identification Tools

Show Context Help Ctrl+H
mE @QaQ B -2 |

Online Help

Solution Wizard...

Patents...
About Vision Assistant...

Slika 9.26.

2. lzabrati Biomedical — Culture Analysis, slika 9.27.

13



[ sclution Wizard X

=, Automotive

Fusebox Inspection

Spark Plug Inspection

Biomedical

Cell Analysis
Culture Analysis

Electronics

1 3

Printed Circuit Board Inspection
Pins inspection

Functions
Flat Field Correction

Manufacturing

- Bordon Pressure Tube Calibration Description
Can Inspection Culture Analysis
Cookie Inspection Distinguish the boundaries of each cellin a
Label Inspection _du_st_er of cells. Separate the duster into its
LEGO Bricks Classification individual cells, and overlay the cell

boundaries over the original image.
Color Pencil Inspection v
I Reamnte Cantral Thenartinn ¥
]
4 > Open Help
| Load Solution | | Close | | Help |
Slika 9.27.

3. Kada se skripta ucita, proci kroz sve koraka algoritma, a potom aktivirati taster
Finish.
4. Kireirati kod kao na slici 9.28.

Image Out
5o i EA ]
| [
otop (F) Vision Vision Assistant
. Acquisition ¥
: otop (7 Wait (ms)
Stopped -
:

Slika 9.28.
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