Cognex Designer Standard — Section 7
Height Tool Lab
Approximate Duration: 30 minutes

EXPECTED OUTCOMES:

e Use Fixtured image with the Height Tool
e Learn about the Height and Plane Estimator Tool
e Add formatted results to the HMI

EXPECTED VISUAL RESULT:

Run

Part Present O

Score: 99 %

Angle: 25°

Volume: 31125mm?

HeightCalc: 23mm

Holes: 3

Close
] WhyResults Score WmonProToolBlock
i'r‘,lrlx_;:'\.: huredimage .-=—J‘| MyResults HeighsCale |
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OUTLINE OF LAB:

Create a new Tool block for the Height Tool

Implement a Height Tool to measure from part top to table
Reuse PlaneEstimator from previous lab

Implement a Blob tool using the PixelCountsDiag image
Add Height Tool data to the HMI

U~ wd P

Steps for the Lab:

1. Create a new Tool block for the Height Tool
e Add anew Tool block to the Sequence and name it
“HeightCalculatorTool”.

¢ VisianPraToolBlock '
-

O B
HeightCalculatorTool

h, v

e Attach the Fixtured image to the Inputimage of the
HeightCalculatorTool tool block.

VisianFraTool Blodk -_—_I'
L I MyRosults Score | WiskanPraToolBlack ’-_'
N 1 s F wrd lrni s '
PMAlignTool yimages Fluredimaga | -
MyRRsuts Count HeightCalculatorTool
@ 20.20ms
PMAlignTool tracking: VisknFraTaalBlack -
TEY - fyResuhis.)
* Angle VolumeCalculatorToo
|
@ a90ms
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2. Implement a Height Tool to measure from part top to table
e Open the HeightCalculatorTool and add a
Cog3DRangelmageHeightCalculatorTool. Note the inputs for both

Inputimage and BasePlane.

Sequence HeightCalculatorTool X | Task.Sequence
A=l

Tools | Inputs/Cutputs | Graphics

Toolbox

=1 Cog3DRangelmageHeightCalculatorTool]
= Inputimage €

< ..+lf= BazePlane >
|«

I-P [Qutputs]

a. Add a BasePlane input

..... '?.r CoghcgFifoTool

..... fs CogBlobTool

----- P CogCaliperTool

..... @ CogCMLSearchTool
..... ﬁ CogDatafnalysisTool
iv CoglmageFileTool
----- ok CogPatinspectTool
..... @ CogPMAlignTool
E‘;” CogResultsAnalysisTool
----- @ CogSearchMaxT ool
{z CogToolBlock

\..57 CogToolGroup

30 Tools

I.z Cog3DPlanePlaneAngleScript

Bl Cog3DRangelmageCrossSectionTool

----- Ml Cog3DRangelmageHeightCalculatorTool

------ %% Cog3DRangelmagePlaneEstimatorTool

... |W Cog3DRangelmageVolurmeCalculatorTool

-0 Calibration & Fixturing

i. Click the Inputs/Output tab. Click the New button and click

Browse.

Sequence.HeightCalculatorTool X | Task.Sequence MainP.

P || Ba|E |

Tools || Inputs/Qutputs {| Graphics LastF

1 % 4 L] e I |
System Types k
VisionPro Types 3
Browse...

Add new Systemn.Double
Add new Systemn.Int32

Add new Systemn.Double

Add new CognexVisionPro3D.Cog3DPlane

Add new CognexVisionPro.lCoglmage

Add new Cognex.VisionPro.CogTransformZDLinear
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ii. Navigate to and select
VisionPro-> Cognex.VisionPro3D.Core.dll->Cognex.VisionPro3D

—>Cog3DPlane.

- ## CogIDEulerZYX

- ## CogIDEulerZY¥Moving Axes

- ?1# Cog3DEulerZYZMovingAxes

- ## Cog3DException

- #1# Cog3DHandEyeCalibration Result

----- ‘%; Cog3DHandByeCalibration'Validation Result
- ## Cog3Dintemal EmorException

--#1# Cog3DLline

- ## Cog3DLineSeg

P Cog3DMatrice3

- ‘ﬁ: Cog3DOperationCancelled By UserException
-

‘QI: Cog3DPosition Residuals

----- ‘ig Cog3D0uatemion

----- ‘?‘I: Cog3DRange

iii. Rename the inout to BasePlane.

sequence.HeightCalculatorTool X | Task.Sequence b

A =S
Tools | Inputs/Outputs | Graphics

SR S S Inputs .
Mame Type Value
Image Cognex.VisionPro... | Cognex...

BasePlane Cognex.VisionPro...
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iv. Back in the sequence, connect the VolumeCalculator’s BasePLane
outpu to the HeighCalculatorTOII’s BasePlabe input.

VisknPraToo Black e | T
|

|

o

HeightCalculatorTool

VisianPraTool Block -—l-_"'-
-l

. Wy R s s Wil
VolumeCalculatorToo
|

@ a:30ms y.

v. Attach the BasePlane incoming BasePlane input to the BasePlane
input terminal of the Cog3DRangelmageHeightCalculatorTooll
tool. Once connected, run the sequence once.

Tools Inputsfﬂutputs Graphics

28 [Inputs]
R H |r|'|agE

= i Cog3DRangelmageHeightCalculatorTooll *
..... .. [nputlmage
..... + BasePlane €
..... ... Result.Mean

I—l“ [Cutputs]
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b. Configure Height Tool
i. Double-click on the Height Tool to open it. In the
Current.Inputlmage, place your region around the area in which
you want height data.

P/ %N B b ?
Settings | Region | Graphics | Resutt Current.Inputimage

-

Low Tail Frac: 001 = High Tail Frac:

StdDev Multiplier: 0=

[] Use Height Range Filter
Low: 10 3| High:

Include Histogram in Result
Compute Pixel Counts Diagnostic Image

@ 20353ms 67.607ms

ii. Run the tool once. Note the results on the “Result” tab. With a
mean value around 86.7mm, it is not an accurate measurement of
our object.

P/ m S H% by

Settings | Region | Graphics | Result LastRun.Inputimage

Mean: Median:
Minimum: | Mazimum:
Low Tail: | High Tail:

p+ Oo

Pixel Counts
Regicn Bounding Box Pixels: Visible Care Pixels:
135339 118302
Care Pixels: Used Pixels:
118303 118302

@ 2101ms  594.023ms
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iii. Change the Filer Height Range options as follows:
1. Check Height Range Filter
2. Low: 22
3. High: 23

P /R S EH% N @A A ?

Last Run Inputimage

Low Tail Frac: 0m EI High Tail Frac:

StdDev Multiplier: 0l

Use Height Range Filter
Low: 215 High: 233
(®) Include Values in Height Range
() Exclude Values in Height Range

Include Histogram in Result
Compute Pixel Counts Diagnostic Image

@ 22405ms 22.172ms

LastRun.Inputimage

Median:
Minimum: | Maximum:
Low Tail: ; High Tail:

p+ O

Pixel Counts
Region Bounding Box Pixels: Visible Care Pixels:
310259 118322
Care Pixels: Used Pixels:
118322 92568

@ 22408ms  22.172ms

Cognex Designer Standard — Section 7
Height Tool Lab
MP 2016-07-22



v. Attach the Result.Mean to the [Outputs] of the Tool block.

|_—__|--|4- [Inputs]
I—l‘ Image
I-l‘ BazePlane

=® | Cog3DRangelmageHeightCalculatorTooll
4= [nputlmage
.= BazePlane
e Hecult.Mean —
== [Outputs]

.]#= HeightCalc «—]

vi. Create a new tag named “MyResult.HeightCalc * on the output pin
of the HeightCalculatorTool block.

VisionProToolBlodk ==[—|
L | MyResultz HeightCalc
HeightCalculatorTool

@ :6550m:

a. Feed result diagnostic mask into a Blob tool for further analysis
I. Add the diagnostic mask terminal by going to the
Cog3DRangelmageHeightCalculatorTooll and right-clicking to
bring up the list of functions. Select “Add Terminals”
Tools | Inputs/Qutputs | Graphics

|_:_||4- [Inputs]
I-l‘ Image
I-l‘ BasePlane I
=M | Cog3DRangelmageHeightCalculatorT o
ﬂ{- Inputlmage € s
ﬂ{- BasePlane & Run
Lo Rezult.Mean Delete
a'—b [Outputs] (:| Rename
L.J#= HeightCalc
Enabled
‘ Add Terminals...
Collapse all
Expand all
Cut
Copy
Paste After Selected Tool
Save Tool Template...
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Select “All (unfiltered)” from the Browse list and then go down to
the Result section and choose “PixelCountsDiaglmage” and press
“Add Output”

Browse: | All (unfiltered) = | Auto Expand: Common Member

Dizplayed Name:
| Result . PielCounts Diagimage
Path to Property

B LowTaill <Doubles = 22 3720941662156
E&! Maximum <Double: = 22 3535050853771
E&! Mean <Doubles = 22 5145855737255
B! MeanPlusStdDevMult <Doubles = 22 5145855737255
E&! Median <Doubles = 22 5143057371831
E&! Minimum <Doubles = 22 0573375364432

+-E3 PixelCourts <Cog3DRangelmage PxelCourts:>
=

E&! PielCountsDiaglmageOffsety <Int32: = 1354

E&! PieelCountsDiaglmageOffsety <Int32: = 653
E&! StdDevMult <Doubles: =0

|":‘ Add Output

This will create an output terminal under the

3DRangelmageHeightCalculatorTooll. Add a Blob Tool and feed
the newly added diag image into a Blob tool’s Inputimage. Run the

Tool block once.

|MainPage |Taslc.Sequence |Sequence.HeightCa|culato Toolbox
----- "8 CoghcgFifoTool
B[] =] R

Tools | Inputs/Qutputs | Graphics| ’ CogCaliperTool

Sletpess 0 @& CogCMLSearchTool
I-)- mage————— P || i ﬂ CogDatafnalysisTool
I-l' BasePlane ;,v CoglmageFileTool

= J#l Cog3DRangelmageHeightCalculatorTgg® © | | || & # CogPatinspectTool
ol Inputlmagee————— &1 [ | i ¥ CogPMAlignTeol
-..4= BasePlane .28 CogResultsAnalysisTool

.. Rezult.Mean

----- @ CogSearchMaxTool

e Result.PixelCoygngiaglmage IZ CogToolBlock
=-fa CogBlobTooll |- ----- £ CogToolGroup
.= Inputimage [+ 30 Teols
=g Results,GetBlobs().Count -1 Calibration & Fixturing
..o Results, GetBlobs(). kem[0]. CenterOfMassX -0 Color
.. Results, GetBlobs().kem[0]. CenterOfMassy @23 Deprecated
.o Results.GetBlobs().ltemn[D].Area [ Geometry - Creation
EI--"" [Cutputs] w23 Geometry - Finding 8 Fitting
I-(- HeightCalc w-E3 Geometry - Intersection
e i YR | S ep—y
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iv. Open the Blob Tool and adjust the image so that better contrast is
seen by right-clicking on the image and choosing “Colormap..”

Curment. InputImage -

Pointer

Pan
ZoomIn

Zoom Out

Pixel Grid
Subpixel Grid
Show Tool Tips
Zoom Wheel

BRER

Fit Image

-~

Fit Image and Graphics

mE Zoom 100%

Auto FitImage
Auto Fit Image With Graphics

Maintain Image Regicn
| Colormap...
Save Image to File...

v. Choose “Grey” and then “Tune” to get better contrast in the image.
The light areas show that there is some sort of volume area.

E Colormap

= S |

Predefined Colormaps

) None ) Thermal ) Height ) Custom .

Colomap Range of Interest

ﬁ Tune H Feset I

U

|

a8

15 &

-

Load...

‘ l Save...

—
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P/ %N @ b ?

EH.egion Measurements | Graphics | Results

Segmentation
Mede:

Hard Threshold (Cynamic)

Palarity:

vi. You should be able to use the default blob settings within the

Settings tab.

Currert Inputimage

Connectivity

Mede:
Grey Scale .

Cleanup:

Dark blobs, Light backaground v Fil v

b Hinfees
%

ow Tail:
High Tail:

Momphology Operations
¥ + +

vii. Use the Measurements tab to filter out all blobs that are “clipped”.

You will need to add a new measurement called “NotClipped”, and
then use it for filtering all the results.

P/ mT S H% b ?

Settings | Region = Measuremerts | Graphics | Results

5K

LastRun.Bloblmage

Properties
CenterMassX
CenterMassY

ConnectivityLabel
MotClipped

Measure/Fitter Range
Runtime
Runtime
Runtime

W

Sorting Enabled
[] Ascending

Measure:
Area

Compute
BlobRLE

Bxtrema
Exclude Mode:

None
Area:
Angle:

Inertia Topology
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vii. Check the Results tab to make sure that only the holes are begin
detected and no boundary blobs are being used.

P/ %N @ b ?

| Settings I Region I Measurements I Graphics |RBSUH5| LastRun Bloblmage
3 Results [] Show unfiltered blobs

M I Area CenterMazsX CenterMass Connectivitylabel M
0 3 7.01652 -12.5267 1: Blob
1 2 B.78563 0.0952843 1: Blob
2 1 6.60163 127277 1: Blob

viii. Send out the number of results found by the Blob tool to the
[Outputs] collection and add a new tag called
“MyResults.HoleCount”.

|_:_|--|*l- [Inputs]
H |mage
I-l“ BasePlane

- J Cog3DRangelmageHeightCalculatorTooll ®
- |nputimage

- BasePlane
= Result.Mean
ol Result.PierCDuntsDiaglmage—‘

=-#8 CogBlobTooll *
- |nputimage
.. Results,GetBlobs().Count
.. Results, GetBlobs(). ltem[0].CenterOfMassx
.. Results, GetBlobs(). ltem[0].CenterOfMassy
..me Results.GetBlobs().ltem[0].Area

|';‘|--|-l“ [Cutputs]
..}#= HeightCalc

N o)

VizionProToolBlock .—{I
L
|

HeightCalculatorTool

(CH MyResultsHeightCale

MyResults.HoleCount

@ 11640ms
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3. Add height and hole count data to the HMI.

Run
Part Present O
Score: 99 %
Angle: 25°
Volume: 31125mm?
HeightCalc: 23mm
Holes: 3

Close

4. Save your project.
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