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1. Practica 5. Analisis de particulas de una imagen

1. Adquiera la imagen de un objeto bidimensional, calibre el sistema y calcule el centro de
masa en y, el perimetro, area del objeto y el area de la imagen. En pixeles y milimetros.

2. Imprima los resultados y la imagen del objeto.
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Use Image Functions

This palette groups several functions that
analyze the content of an image to obtain
information you specify. This palette also
contains functions you can use to modify

the geometry of the image, calibrate the

image 50 you can make measurements in
world units, and correct the image

Histogram

Use this function te count the total
number of pixels in each grayscale value
and graph the resultz. You can use the
histogram to determine if the overall
ensity of your image adeauate for your
inspaction task or if the image contains
distinct regions of certain grayscale
values

Line Profile

Use this function to analyze the grayscale
distribution along a line of pixels in an
image. You can use a line profile to
vamine hniindaries hetwasn

Histogram: Counts the total nurber of %
pixels in each grayseale value and araphs
it.

Line Profils: Displaysthe orayscale
distribution along s ine of pixels in an
image.

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

30 View: Displays the lisht intensity in a
three-dimensional conrdinate system
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Figura 1: Imagen adquirida.
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Brightness: Alters
contrast, and gamma of an image,

Tnage Mask: Buids a mask from an ertirs
image or & selected region of interest.

Orignal Image

2: Adquiriendo la imagen en Figura |l
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Calibrating Images

vision Assistant can calibrate images
containing linear, perspective, or
nonlinear distortions in order to return

calibrate images so that the
results are returned in real-s

Calibrating an image is a twol
<5, The first is an offlin
ich you specify the type o
the calibration parameters, 3|
world unit in which you want
measurements. The second
ation process applies th
ation o the image.

©
calibr:
vision Assistant supports thre
calibration, which depend on
of the camera in relation to t
under inspection and the typ
used in the application:

» Simple Calibration

Image Calibration Setup

Calbration

Simple:

Calibration Type:

Pixel Type: Square

Cortespondance Image - Real
K- Aixis 1,00000E+0 pixels <

¥~ s 1.00000E-+0 pixels <

7 Grid Calibration Setup - Step 3 of 4

Speciy the reskworld distance between the dots of
the grid

Xspacing T, 000006+
&
¥ Spacing 1 1.00000E+1 dy

Uit

wilimeter v

1F the grid does not cover the entire image, draw a
tegion of nkerest around the arid or a portion of the,
grd to learn the caliration nformation only n this
e, Double-clik on the imags b complet the region,
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Figura 3: Calibrando el sistema como se realiz6 en la practica 3.

Figura 4: Imagen resultado de la calibracion en Figura

en unidades de mm.
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File view Help

Applying calibration
information from one
|mage to another
Click Image»Calibration from
Image or select Calibration
Tmage in the Image tab of the
Frocessing Functions palette

2. Click Load Calibration fron
Image File, navigate to a calibrated
image file, and click OK.

5. Mavigate through the tabs to se= the

calibration values.

. Click OK to add this step to the script
and close the Parameter window.

5

Note The size of the calibrated
image you select must be the
same size as the image you
want to calibrate

Related Topics

Calibration From Image
Image> Calibration from Image)

Pixel Calboration | Calbration |

Load Calibration From Image File.

\Documents and Settings) Administrador|
scritorioldreiioe_r2icalibration_in_mm.pna

pixel Type: Nonsquare Pixels
Correspondance Image - Real World
¥-Axs 1,00000E+1 pixels <-> 2.49751E+0

V-Axis 1.00000EH1 picels &> 2.39406E40

Uni: ilimeter

Insge WhenTo |

EATEESE IS dE o

6402450 1% (0]

Orignal Inage

>

Use Image Functions

This palette groups several functions that
analyze the content of an imags to obtain
information you specify. This palette also
contains functins you can use to modify

the geometry of the image, calibrate the

image o you can make measurements in
real-world units, and correct the image

Histogram

Use this function to count the total
number of pixels in each grayscals value
and graph the results. You can use the
histogram to determine if the overall
tensity of your image adequate for your
spection task or if the image contains
distinct regions of certain grayscale
values

Line Profile
Use this function to analyze the grayscale
distribution along a ling of pixels in an

image. You can use a line profile to
evamine hnnndaries herwasn

SR B

Histogram: Counts the total nurber of
pikes n each aryscle vabi and araghs

Line Profile: Displays the grayscals
distribution along aline of pixsls in an
image.

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

3D View: Displays the lisht inksnsity in &
three-dmensional coordinate system

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

Imags Mask: Buids a mask from an entire
imags or & selected region of intsrest.
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original Image Callbration from Image 1 | Conversion to & bits 1

Figura 6: Justo después de

convertir la imagen original en Figura

a formato 8 bits.
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Thresholding a grayscale

image

L. Click Grayscale»Threshold or click
Threshold in the Grayscale tab of

the Processing Functions palette

Select whether you want the function

to ook for bright, dark, or gray

objects

Select the type of thrashold you want

to perform.
Note You cannot adjust the
threshold levels of the local and
automatic thresholds. If none of
the local or automatic
threshalding aptions work for
the image, select Manual
Threshold and adjust the
pointers on the histogram until
all of the particles of interest
are highlighted in red.

3. Click OK to threshold the imags and
add this step to the script.
~ . v
Threshold

Threshold Type  LookFar | DarkObjects v

Image Seurce ~

Local Threshold: Niblack
Local Threshold: Backaround Correction ~
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Figura 7: Aplicando el thresholding = 218 a la imagen original en Figura |1}
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Use Grayscale Functions
This palette groups several image
functions that analyze grayscale images
Lookup Table

Use this function to improve the contrast
and brightness in an image by aplying a
Iookup table

Filters

Use this function to enhance the quality of
an image with spatial filters so that only
the image information vou need is
extracted during processing

Gray Morphology

Use this function to modify the shape of

features in an image by altering pixel
values

FFT Filter

Use this function to remove high or low ¥/

@ m| a

E

Lookup Table: Improves contrast and
brightriess by appiving alookup table to
image.

Filers: Prepares an image For processing
50 that you can extract only the
information vou nezd from the image,
Gray Morphology: Modifies the shape of
abiscts in an image, R

FFT Fiter: Applies a frequency Filer to
the image.

Threshold: Selects ranges of pixel valuss
in grayscale images.

Watershed Seamentation: Performs &
waterehed segmentation original Image Callbration from Image 1 Conversion to & bits 1| Threshold 1

Figura 8: Justo después de binarizar la imagen original en Figura (1| con un threshold = 218
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Performing a particle
analysis

. Click Binary »Particle Analysis or
select Particle Analysi

analysis, Select Show
Labels to display labels
when you click a labeled
particle, Vision Assistant
highlights the particle and
the cerresponding results in
the table. You also can dick
the results to highlight the
corresponding particle in the
imaae

Particle Analysis

Humber of Objects: 1

Cormectivity 4(8

[ showLabels 640:480 1% _(0.0)

Select Heasurements e
nla .

el» i@
Results 1 []
Center of Mass % [361.13501
Center of Mass & Calibrated B4.81717
Center of Mass 212,45593
Center of Mass ¥ Calibrated 64.02249
:

o | G diclope_r2

Figura 9: Justo después de realizar el andlisis de particulas a la imagen en Figura .

Centro de masas X (mm) 361.13501
Centro de masas X (pixeles) | 84.81717
Centro de masas Y (mm) 212.45593
Centro de masas Y (pixeles) | 64.02249
Perimetro (mm) 1618.20278
Perimetro (pixeles) 381.07077
Area (mm) 102705.000000
Area (pixeles) 5613.26941
Area de la imagen (mm) 307200.000000
Area de la imagen (pixeles) | 17001.94154

Cuadro 1: Resultado de andlisis de particulas a la imagen en Figura



2. Practica 6. Automatizacion de la inspecciéon de di-
mensiones de un objeto por medio de visién con
interfaz Hombre-Maquina

1. Cree un programa en LabVIEW| y con éste calcule las mismas dimensiones que en la
practica anterior que en la practica anterior de un objeto bidimensional.

2. Agregue a la lampara otro objeto de igual o diferente tamano y corra el programa.

3. Reporte a imprima los resultados obtenidos y las imagenes.

Cronologicamente, esta practica fue realizada inmediatamente después a la Préctica 5

(seccién [1)).
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Use Image Functions

This palette groups several functions that
analyze the content of an image to obtain
information you specify. This palette also
contains functians you can use to modify

the geometry of the image, calibrate the

image so you can make measurements in
real-world Units, and correct the image

Histogram
J $ LabVIEW VI Creation Wizard - Step 1
Use this function to count the total

number of pixels in each grayscale value
and graph the results. You can use the 1- Chonse the version of LabVIEW and IMAG)
histogram to determine if the overall “ision that: you want to treate the V1.
intensity of your image adequate for your
inspection taslc or if the image contains
distingt regions of certain grayscale
values

Line Profile

Use this function to analyze the grayscale
distribution along 2 line of pixels in an
image. You can use a line profile to
=vamins hoiindariss hafwasn

2- Choose  file path for the new V1.

C:iDocuments and Settings\administrador, B
Escricorioidrellapz_r2\vprogiy2.vi

O @ E| &

Histogram; Counts the total nurber of
pixels in each grayseale value and araphs
it,

5] B

Line Profile: Displays the grayscale

distribution along aline of pixels in an

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

2D iew: Displays the lisht inkensity in a

three-dmensional coordinate system e j ﬂ ﬂ = ﬂ @

Brightress: Alters the brightniess,
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contrast, and gamma of an image. — —
= =1 =) vy L=

Iwvage Mask: Buids 3 mask from an entire
image or a selected region of interest.
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Figura 10: Paso 1 de creacién de programa LabVIEW a partir de presente script en Vision
Assistant
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Use Image Functions

This palette groups several functions that
analyze the content of an image to obtain
infarmation you specify. This palette also
contains functions you can use to modify

the geometry of the image, calibrate the

image 50 you can make measurements in
real-world units, and correct the image

Histogram
w LabVIEW VI Creation Wizard - Step 2 of 3
Use this function to count the total
number of pixels in each grayscale value
and graph the results. You can use the
histogram to determine if the overall
intensity of your image adequate for your @ Current Seript
spection task or if the image centains
distinct regions of certain grayscale O soript Flle

Select the Vision Assistant script:

values

Seript File Path

Line profile et e
Use this function to analyze the grayscale =
stribution along  line of pixels in an
image. You can use a line profile to
svmming hnindariss harussn

| Py o2
@l
Histagram: Counts the tatal number of
pixels n sach grayscals valus and araphs
it.

Line Proflle: Displays the orascale
distribution along 2 line of pixels in an
imags.

Measure: Caloulates measuremert
statistics associated with a region of
interest n the inage.

640480 1%

3D View: Displays the lisht inkensity in a

three-dmensional conrdinate system .
nlalE| 1 =

Brightness: Alters the brightness,

contrast, and gamma of an image.
Ed 18

Tmage Mask: Buids a mask from an entire
image or a selacted region of Interest. Original Image. Calbration from Image | Corwersion to 8bits 1 Threshold 1 Particle Analysis 1

Figura 11: Paso 2 de creacién de programa LabVIEW a partir de presente script en Vision
Assistant
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7 LabVIEW VI Creation Wizard - Step 3 of 3

Select the image source:

Imags Accpistion
Triggered Image Acquisiion
IEEEL394 Imags Acapisition

120220153833043.5pd - 16 bit - 640x480

(e[ [r[mle]s]

A
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Histogram: Counts the total nurber of
pixels in sach grayscals valus and araphs
it

[E]

Line Profie: Displays the orayscale
distrbution along alne of pixels in an
| e e
Measure: Caloulates measuremert
statistics associated with a region of
interest n the inage.

640480 1%

3D View: Displays the lisht inkensity in a

three-dmensional conrdinate system N e j ﬂ ﬂ = ﬂ @

Brightness: Alters the brightness,

cortrast, and gamma of an mage. DE 13 o wd, L=

Tmage Mask: Buids a mask from an entire
image or a selacted region of Interest. Original Image. Calbration from Image | Corwersion to 8bits 1 Threshold 1 Particle Analysis 1

@

‘dlnicio. 7~ € G [Ede

Figura 12: Paso 3 de creacién de programa LabVIEW a partir de presente script en Vision
Assistant. Notese que originalmente el texto de la practica indica que en la fuente de imagen
(image source) se debe elegir Image Acquisition pero el hacer esto provoca que se contruya
un diagrama de bloques en LabVIEW con bloques que no estan instalados en la estacién
de trabajo, y que por lo tanto es imposible de ejecutar resultando en el error mostrado en
Figura [13| El programa generado al seleccionar Image File como image source si se puede
ejecutar.
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Property Node: invalid property
Property Node: invalid refrum class
~
Details
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e
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Figura 14: Diagrama de bloques de programa LabVIEW para andlisis de particulas automa-
tizado de imagen en Figura
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Figura 15: Panel frontal de programa LabVIEW para andlisis de particulas automatizado de

imagen en Figura[I] Se puede apreciar que se obtuvieron los mismos resultados listados en
Cuadro

Figura 16: Segunda imagen para punto |2/ de practica.
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Figura 17: Diagrama de bloques de programa LabVIEW para andlisis de particulas automa-
tizado de imagen en Figura [16]
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Figura 18: Panel frontal de programa LabVIEW para andlisis de particulas automatizado de
imagen en Figura [I6]
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Objeto # 1 2

Centro de masas X (mm) 287.56061 377.10227
Centro de masas X (pixeles) | 67.50264 90.22277
Centro de masas Y (mm) 182.48186 378.20986
Centro de masas Y (pixeles) | 71.59149 26.03534
Perimetro (mm) 416.52582 45.64638
Perimetro (pixeles) 336.84467 102.41886
Area (mm) 98948.00000 10726.00000
Area (pixeles) 5571.86919 569.78210
Area Imagen (mm) 307200.000000 | 307200.000000
Area Imagen (pixeles) 17001.94154 17001.94154

Cuadro 2: Resultado de analisis de particulas a la imagen en Figura

3. Conclusiéon

Los procedimientos realizados en las practicas anteriores fueron aplicados para completar
ésta practica. El objetivo basico de las actividades reportadas en este documento es obtener
informacion dimensional con un anélisis de particulas de imagenes binarias que se realiza con
el software de National Instruments, primero con Vision Assistant y después automatizando
con un programa de LabVIEW.

Fue necesario en la préactica 6 modificar la manera en la que se genera el programa de
LabVIEW, ya que al intentar configurar la fuente de la imagen como Image Acquisition en el
paso 3 de LabVIEW VI Creation Wizard el diagrama de bloques del programa trata de usar
librerias que no estan instaladas en la estacion de trabajo; estos bloques y librerias fueron
buscados en el disco duro de la estacion pero no fueron encontrados. Cambiando la fuente
de la imagen a un archivo genera un programa de LabVIEW que se ejecuta con éxito (Ver
Figuras[12]y [13)). El configurar el anélisis de particulas por medio de una interfaz grafica con
LabVIEW mejora el flujo de trabajo en el que se requiera obtener dimensiones de imagenes
binarias.

Referencias

[1] Documento de laboratorio de SISTEMAS DE VISION.
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