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Preliminary remarks

This training course will acquaint you with the operation of the NeuroCheck software and present
you the many fields of application in detail. It will guide you step by step through configuring
automatic visual inspection applications. The Training Course manual is suitable for self study but
also as a supporting document in a seminar.

Content

The NeuroCheck Training Course consists of two manuals. You'll find the first part in the manual
"Training Course I". Since the second part is based on the first one, it is necessary to work through
the first part of the training course before the second.

The first part has the following content:

Chapter 1 Introduction explains the basic concepts and most important terms of the
NeuroCheck software.

Chapter 2 Working with Check Routines describes how to create and configure check
routines as the central element of the visual inspection application.

Chapter 3 Configuration of Image Capture shows how to integrate a digital camera into
NeuroCheck and to transmit captured images to NeuroCheck.

Chapter 4 Presence Verification illustrates how to verify the presence of objects using
NeuroCheck.

Chapter 5 Automated Inspection demonstrates how to control NeuroCheck in automatic
mode externally.

The second part of the training course, this manual, is structured as follows:

Chapter 6 Gauging describes how to measure the dimensions of objects and the distances
between objects in NeuroCheck.

Chapter 7 Configuration of Automatic Mode explains how to adjust the controls and looks of
automatic mode.

Chapter 8 Position Adjustment deals with the compensation of object position changes.

Chapter 9 Data Input and Output shows how to output results measured with NeuroCheck
and how to set target values dynamically for NeuroCheck.

Chapter 10 Troubleshooting tells you how to diagnose problems when executing
NeuroCheck.

We wish you fun reading the manual and success with your work with the NeuroCheck software!






6. Gauging

One of the most important applications for vision systems is the contactless gauging of workpieces.
Both the geometric properties of individual objects can be gauged but also the geometric relations
between objects.

In this chapter you'll learn how to use NeuroCheck
e to gauge the distance between objects
e to compare the measured values to target values
e to gauge objects with an accuracy better than one pixel

e to create object edges as individual objects, approximate them with lines and measure their
orientation towards each other

e {0 convert measured values into metric units
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6.1 Gauging distances between two objects

Goal

You want to ensure that the holes' width and distance from the edge of the cover plate we are
using as an example are correct.

Result

You can gauge geometric properties of individual objects with NeuroCheck and also the distance
between objects.

Solution

Create a new check routine with the description "Gauging" and the comment "Gauging distances
and widths". Change the headline and description of the check to "Gauge distances and widths"
and "Checks the holes' width and their distance to the edge". Add the check functions Transfer
Image and Define ROIs to the check. Select the file Cover_Plate_01_OK.bmp as image.
Define two ROls in the parameter dialog of the check function Define ROls. The first should
reach into the cover plate from the left without protruding over the upper or lower edge. The
second one should cover the holes to the left completely without protruding over the cover plate.

Add the check functions Determine Threshold and Create ROIs by Thresholding. In the
parameter dialog of the check function Create ROIs by Thresholding select for Object color
Light to look for the light holes on the dark cover plate and to look for the light background
around the cover plate. In this case it's easier to create part of the background as auxiliary object
than to create the left edge of the real object.

For only a part of the background to be created as an auxiliary object, select for Object creation
the option Clipped. Thus the objects are cut off at the border of the search area.



6.1. Gauging distances between two objects

Civerview ;
Zoom: @ 100% .@;|®|. . ,|.g~_~|-\ ~| List of ROIs
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1: Rectangle
.
Mode =
B Duplicate > Delete
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m i1 Rectangle Properties of selected ROI:
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QOptions

9 In the parameter dialog of Define ROIls define an ROI on the left edge of the cover plate and a second
ROI over the two left holes.

' - B

Boszil=hl,

groups Common settings

Group parameters Hierarchical search...

No groups available

Zoom: @ 34% . ®| ®

Cument parameters

Object color Options
(@) Dak Fill regions
Object creation Object selection

() Complete @ Al
@ Clipped () First

PRdge only () Largest
AV

9 As operating mode for Object creation select the option Clipped for the created ROIs to be limited by
the search areas.
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Execute the check function Create ROIs by Thresholding. Both holes are bordered by a
transition from light to dark while the auxiliary object is only bordered by a transition from light to
dark on the right side, and the other three sides are limited by the borders of the search area.

Add the check function Gauge ROIls from the Gauging group to the check.

e «@

10



Check Routine Explorer

6.1. Gauging distances between two objects
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only on the right side by the object edge.

@ Basic

w8 Acquisition

% Preprocessing
£8 Objects
22 Analysis

ﬁ Gauging

L
-

The background on the left edge of the cover plate is bordered on three sides by the search area and

ﬁ Gauge ROls

€3 Calibrate Measurements

€3 Check Allowances

@ Advanced

€3 Derive Measurements

€3 Combine Measurement Lists

: ﬁ Convert Features to Measurements

© Add the check function Gauge ROIs to the check.
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Open the parameter dialog of the added check function Gauge ROIls. The parameter dialog
shows a list of Defined measurements, which is empty at first. To define a new measurement,
click the New... button.

On the first page of the Gauging Wizard you can select the ROls you want to gauge. To gauge
the distance between the left edge and the upper hole, click the two ROls in the image view.

Select from Geometrical descriptions the Contour geometry for the two ROls. The Contour
geometry means that the object's border is used for gauging. The Point geometry is not suitable
in this case since then the object's center is the basis for gauging, and it contains no information
about the left edge of the cover plate.

Click the Next button to switch to the next page of the Gauging Wizard.
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Defined measurements

Id-No. Description Gauging Ri Measure
@ No measurement defined!

Options
[7] Angle tracing

[ Subpixeling

auging Wizard

) B Select ROIs

Overview

L

Geometrical descriptions

Zoom: @ |100% - ®|®|a »

Obj.-No:  Geometry:
1 = Contour
2 = Contour

[ MNed> ][ cancel |

@ Select the two ROIs whose distance you want to gauge on the first page of the Gauging Wizard and
choose for both the Contour geometry.

13
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On the second page of the Gauging Wizard the gauging rule is selected. Distance, minimal
contour-contour is the default. This Gauging rule determines the smallest distance between the
two objects in any direction. Leave this setting unchanged. Enter a description of the
measurement in the input field Text, e.g. "Distance from upper hole to left edge”.

The field Current value displays a preview of the measured value. Because of a different binary
threshold, this value can be slightly different for you.

Click the Finish button to close the Gauging Wizard.

The newly defined measurement is listed in the parameter dialog of the check function Gauge
ROls.

Click the New... button to define the measurement for gauging the distance between the edge
and the bottom hole in the same way.
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= — =T
H Gauging Wizard |t S|
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@ ﬁ Define gauging rule
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0 For the Gauging rule select Distance, minimal contour-contour to gauge the distance between

edge and hole.

Defined measurements

Id-Ma. Description Gauging Rule Measure

0 Distance from uoper hol...  Distance. minimal contourcontour — 88.000

Options k

9 Click the New... button to define another measurement for gauging the distance between the bottom

hole and the edge.
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9 On the first page of the Gauging Wizard select the auxiliary object and the bottom hole. For both
i objects select the geometry Contour.

On the second page of the Gauging Wizard, leave the Gauging rule set to Distance, minimal
contour-contour and for Text enter a description of the measurement, e.g "Distance from lower
hole to left edge”. Afterwards close the Gauging Wizard.

16
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Zoom: @ |100% = @|®|« .
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b

9 Select the two ROIs whose distance you wish to gauge and select Contour for both as geometry.

@ ﬁ Define gauging rule

Zoom: © 10000% - @|®|« »
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Overview
Geometrical descriptions

Obj.-No:  Geometry:
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Overview
Gauging rule

Distance, minimal cortor +

Angle directed: k
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Description:

Distance from lower hole to left ec

Current value:

89.000

@ Select Distance, minimal contour-contour as gauging rule.

=
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In the Gauge ROls parameter dialog click again the New... button to define a measurement for
gauging the width of the top hole. On the first page of the Gauging Wizard select only the top
hole as an object. Since the center of the object contains no information about its size, you have
to select Contour for geometry. Click Next to select the gauging rule.

The Gauging rule for determining the width of the object is Extension, maximal directed. Angle
direction determines whether you are gauging the width or height of an object. Set the angle
direction in the input field Angle direction. To gauge the dimension horizontally, i.e. the width,
set angle direction to "0".

Enter the description "Width of upper hole* and click the Finish button.



) & Select ROIs

6.1. Gauging distances between two objects

Zoom: @ 100% .@.|®|. .

v

Overview

Geometrical descriptions

Obj.-No:  Geometry:
1 & Contour -

x

-

@ Select the ROI describing the upper hole and select Contour as geometry to gauge the hole's width

[ ]
[+

@ ﬁ Define gauging rule

Zoom: © 10000% - @|®|« »

Overview
Gauging rule

Extension, maximal direct

Angle directed:

T =

Description:

Width of upper hole

Current value:

45.000

@ As gauging rule select Extension, maximal directed and keep Angle direction at 0°.
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Likewise define a measurement for gauging the width of the bottom hole. The Defined
measurements list displays the four configured measurements. Then close the parameter dialog
of Gauge ROls by clicking the OK button.

Execute the check function and split the result view.

In the Result tab the measurements and their identification numbers, their measured values, their
descriptions and their gauging rules are listed. Because of differing binary thresholds, the values
you measure can differ from the ones depicted here.

In the result view Measurement graphics you can see the measurements drawn into the image.
The green boxes above the dimension arrowheads contain information about the identification
number of the measurement and the value measured.
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Defined measurements

Id-No. Description Gauging Rule Measure
] Distance from upper hol...  Distance, minimal contour-contour ~ 88.000
1 Distance from lower hol...  Distance, minimal contourcontour — 89.000
2 Width of upper hole Extension, maxdmal directed 45,000
3 Width of lower hole Extension, maximal directed 45.000

Options
[7] Angle tracing

[ Subpixeling

o= = | + Measurement graphics Result Input Image S | 100% @ e a3 - BB
Ident-No. Measure Description Gauging rule
0 28.000 Distance fromuppe  Distance, minimal contour-contour
1 + 85.000 Distance from low...  Distance, minimal contour-contour
2 4 45.000 Width of upper hole  Bxension, maximal directed
3 45.000 Width of lower hole  Extension, maximal directed

w8 Transfer Image
Z6 Define ROIs

4 b ﬁleasurementgraphics] Result | Input Image! Zoom: & 100% - @ | @& :“ =

0| 200 300 400 500
oo e o

-

gG Determine Threshold

S0

005

T | »

0na

@ The Result tab displays the results and gauging rules in a table. The Measurement graphics tab of
the result view displays the measurements graphically in the image.
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Frequently, the purpose of gauging is to compare the measured values to predefined target
values. Therefore, add the check function Check Allowances from the Gauging group to the
check.

Open the target value dialog of the check function Check Allowances. The list Allowance
specification of the target value dialog shows the measurements from the measurement list. To
enable verification of the first measurement "Distance from upper hole to left edge®, select the
check box in the corresponding row.

The group field Allowance for measurement no. 0 now shows the target value and the allowance
for the first measurement. You can now enter the target value of "88" into the input field Nominal
value, which corresponds to the measured value in pixels.

Enter an allowance of "3" in the input field Upper allowance and an allowance of "-3" in the input
field Lower allowance. For the lower limit of values allowed to be smaller than the target value,
the value for the lower allowance must be negative.

Since for Method the option Absolute has been selected, the allowances will be shown in pixels.
Else they would be displayed as percentage of the target value.

Enable the target value verification for the measurement "Distance from lower hole to left edge”
and enter the same target value and the same allowances as you did for the previous
measurement.

Enable the target value verification for the measurements "Width of upper hole* and "Width of
lower hole“. For the target value enter "45" and for the allowances "2" and "-2".



| Select Check Functi

Acquisition @ Basic

: % Gauge ROls

B8 Preprocessing {5 Calibrate Measurements

{51 Check Alowances
@ Advanced
i Derive Measurements

Werify target values
Allowance specification

6.1. Gauging distances between two objects

Ident no.
[ZR]
1
2
3

Text MNominal Value
Distance from ...  88.000000
Distance from ...  88.000000
Width of upper ... 45.000000
Width of lower ...  45.000000

[abs]
[abs]
[abs]
[abs]

Method

@ Absolute

(7) Percentage

@ In the target value dialog of the check function Check Allowances the target values and the upper

[

Alowance for measurement no. 3

Nominal value:
Upper allowance:

Lower allowance: -

Teach al

®

and lower allowances are configured for every measurement.
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Close the target value dialog by clicking OK and execute the check function.

The measurements are drawn into the image in the Measurement graphics tab of the split result
view. In the table of the Measurement list tab the actual values, target values and allowances
are listed. Since all four measurements are within the predefined allowances, the rows in the
table are checked and the actual values are highlighted in green.

Open the parameter dialog of the check function Transfer image, click the Browse... button and
select the image file Cover_Plate_05_NOK_ Wrong_Distance.bmp. Close the selection and
the parameter dialog and execute check function Check Allowances.

In this image the punched holes are further to the right than allowed. Therefore the distances
between the holes and the left edge are outside the allowance. The Measurement graphics tab
of the result view displays the measurements outside the allowances in red, and in the table of
the Measurement list tab, the rows are marked with a yellow cross within a red circle and the
actual values are highlighted in red to visualize the deviation from the target value.

In this case the check function Check Allowances displays a target value failure which aborts
the check and displays the result of the check as not O.K..
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Check Routine Explorer = X 4 F Measurement graphics . Measurement list @ |100% ® | @ "‘ ﬁ m Ea
E i |+“; ugine jond | s Flow| Ident-Mo. Text Measure Mominal Val ~ Tol+ Tal- Method
B-- Check Routine .
Verfies the dimensions of the cover plate v 0 Dl:stanc:e from ... 88.000 88.000 3.000 3.000 [abs]
_?_ v 1 Distance from... 89.000 88.000 3.000 -3.000 [abs]
v 2 Width of upper ... 45,000 45.000 2,000 -2.000 [abs]
v 3 Width of lower hole 45,000 45.000 2.000 -2.000 [abs]
- w@ Transfer Image
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@ In the Measurement graphics tab of the result view, measurements within the configured allowances
are highlighted in green. In the Measurement list tab, these measurements are highlighted in green.

4 Measurement graphics -“Measurement Iist] ® | & "‘ (== EE
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[x] 0 Digtance from ... 108.000 83.000 3.000 -3.000 [abs]
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4 /f"leasurementgraphics] Measurement list | Zoom: @ 100 ~ @ | @C, &
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=
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@ Measurements outside the configured allowances are drawn or highlighted in red.
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6.2 Gauging with sub-pixel precision
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Goal

You want to gauge measurements with an accuracy better than one pixel and gauging should be
independent of the selected binary threshold.

Result

You will be able to configure gauging with sub-pixel precision in NeuroCheck.

Solution

Duplicate the check from the previous section and rename the copy "Gauging with sub-pixel
accuracy". As a description you can enter "Gauging of distance with higher accuracy and
independent of selected binary threshold". Execute the check function Transfer Image.

The edge of the cover plate is usually not exactly situated on the border between two pixels but
somewhere within one pixel. To determine the exact position of the edge, a sub-pixel computation
evaluates the gray value distribution on the edge. To illustrate the principle of sub-pixel
computation, please open the image analysis tool. Right-click the image in the result view and
then select Open in Image Analysis Tool from the context menu.

Among other things, you can use the Image Analysis Tool to analyze images for feasibility
studies and to create images for the documentation of inspection stations.

Select line geometry and define a line in the image running from the background over any edge
onto the cover plate. Select the Line Profile tab to see the gray value profile along the line you

selected. The exact distribution of the gray value profile depends on the position, the length and
the direction of the line, but in principle it will correspond to the one depicted on the opposite

page.

From the depicted gray value profile you can see that the transition from background - the pixels
on the left with high gray values - to the cover plate - the pixels on the right with the low gray
values - is distributed across several pixels and not precisely between two pixels. On the depicted
gray value profile, from the discernible gradual transition from the light background pixels on the
left side of the profile to the dark cover plate pixels on the right side of the profile, the position of
the edge can be interpolated with an accuracy of better than a pixel. The interpolation of the edge
position is called sub-pixel computation.
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0 Right-click the result view to open the image in the Image Analysis Tool.
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0: Line
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- = Statpoint  {X=97,Y=512}
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Image size: 13841036 | Pixel format: RGE 24-Bit | Coordinates: ¥=111 / ¥=532 / RGB=(037,037,037)

9 The transition between cover plate and background is distributed over several camera pixels, which is
used for determining the position of the edge with sub-pixel precision.
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Close the Image Analysis Tool and open the Gauge ROIs parameter dialog. To be able to use
gauging with sub-pixel precision, enable the check box Subpixeling. This determines the position
of the edges, between which the distance will be determined, with sub-pixel computation.

Then close the dialog by clicking OK.

Execute the check function Gauge ROls. The distances of the holes to the edge are now
displayed with decimals since now the distance has been computed between positions calculated
with sub-pixel precision.

If sub-pixel computation isn't enabled, the check function Gauge ROIs computes the
measurements exclusively based on ROIs and does not evaluate the images. Therefore, the
measured values depend on object creation, especially on brightness and binary threshold.

If the sub-pixel computation is enabled, the check function Gauge ROIs computes the position
from the gray value profile and thereby also evaluates the image information. Therefore, the
gauging results are largely independent of, for example, the defined binary threshold, thus limited
changes in brightness do not have an effect upon the gauging result.

Please note that under real conditions a higher precision than 1/10 pixel is usually
unattainable.




Defined measurements

ld-No.

] Distance from upper hol...  Distance, minimal contour-contour ~ 88.000

Description Gauging Rule Measure

1 Distance from lower hol...  Distance, minimal contourcontour — 89.000
2 Width of upper hole Extension, maxdmal directed 45,000
3 Width of lower hole Extension, maximal directed 45.000

Mew. |[ Edi. ][ Dete

Options
[7] Angle tracing

[¥] Subpixeling

6.2. Gauging with sub-pixel precision

I_Ei e a2l < i + Measurement graphics /ﬁesult Input Image S [100% ® @ '_“ datt m By
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?-u&’:ﬁgﬂesthe dimensions of the cover plate 0 106.714 Distance from uppe  Distance, minimal contour-cortour
! . P 1 + 107.377 Distance from low...  Distance, minimal cortour-cortour
_____ ) 1' 2 3 44.000 Width of upper hole  Bxtension, maximal directed
JE| Gauging distances and widths 3 44.000 Width of lowerhole  Extension, mandmal directed
E|lE| (Gauging with sub pixel accuracy
. w8 Transfer Image 4 ﬁleasurementgraphics] Result | Input Image: Zoom: & 100% ~ @ ®:“ = 6l
~&0 Define ROIs 100 [o0 300 400 500
-2 Determine Threshold e e e P B P
E8 Create ROIs by Thresholding ] o
|1 Gauge ROIs =
& Check Allowances =1
=
a |
o
=
z] 1
=
=

9 Because of sub-pixel computation the distances of the holes from the edge are gauged with sub-pixel

precision.
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6.3 Gauging parallel edges
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Goal

You want to ensure that the cover plate has the correct height, and upper and lower edges don't
show any larger defects.

Result

You will be able to create object edges in NeuroCheck as discrete objects, use them to calculate
regression lines and measure their respective positions.

Solution

Duplicate one of the two checks created in this chapter. Rename the copy "Gauging of parallel
edges". As a description you can enter "Gauging of the height of the cover plate and check of the
upper and lower edge”. As image source of the check function Transfer image select the file
Cover_Plate_01_OK.bmp. Delete the two check functions Gauge ROIs and Check
Allowances.

The approach from the first section to create the background as a construction object would lead
to inaccurate results because of the small indentations. Instead, we can utilize our knowledge that
the upper and lower edges of the cover plate form a line to suppress the effect of the
indentations. For this, the edges must be created as objects.

Open the parameter dialog of Define ROIs. Select the two ROls from the List of ROIs and delete
them by clicking the Delete button.

Select Line mode since it is not possible to search for edges with an ROI of the type Rectangle.
Click the background above the cover plate approximately in the middle and drag the mouse
vertically down onto the cover plate while keeping the mouse button pressed. Let go of the mouse
button above the holes. You will see an arrow pointing from the background into the cover plate.

Select the line from the List of ROIs and enter the value 400 into the Properties of selected
ROls table in row Surrounding. A dotted-line rectangle is drawn into the image marking the line
and its surrounding area. If the surrounding area protrudes over the straight area of the cover
plate or is not completely above the holes, move the line by clicking the depicted icon and
keeping the left mouse button pressed.



6.3. Gauging parallel edges

Check Routine Explorer = X r— Descripti ] e
= = scription ® @®c ] By
B Structure |J,_?— Runtime Input | ] Flow| \ -
=5 Gauging LE‘ Gauging of parallel edges
Verifies the dimensions of the cover plate -
| 2 > =3 . .
T 1 Gauging of the height of the cover plate and check of the upper and
Gauging distances and widths lower edge.
Gauging with sub pixel accuracy
Gauging of parallel edges
Properties
b= =g Edit the properties of the selected check.
&0 Determine Threshold
gG Create ROls by Thresholding

@ Duplicate the check and delete the last two checks.

ﬂ Parameters of Define RO

Civerview

List of ROls

Zoom: = 28%

.@;|®|c

r S S [F[n

s

:-@ ------------- oo
I Hoce [ Duplicate | [ X< Detet
____________________________________ ] Duplicate e
G SEEEEEEEEEES R Sdect O
1 Rectangle Properties of selected ROI:
) El Geometric parameter
ot 554, 49
(<) Cicle Startpoint 694, 338
El ROl Properties
J Ae Fill No
P Group numb 0
&" olygan Surrounding 400
Options k
=

[ Aways full image
[ Group numbers

Emor handling...

Lo ]|

Cancel ]

Image size: 1384x1036 | Zoom: 28% | Coordinates: X=935/Y=993 / RGB=(255,255,255)

Q Define an ROI of the type Line and set 400 for the Surrounding of the ROI.
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Once more select Line mode, click the background below the cover plate approximately in the
middle and drag the mouse vertically up onto the cover plate while keeping the mouse button
pressed. Let go of the mouse button below the holes. You will see an arrow pointing from the
background into the cover plate.

Select the line from the List of ROIs and enter the value 400 into the Properties of selected
ROls table in row Surrounding. If the surrounding area protrudes over the straight area of the
cover plate or is not completely below the holes, move the line.

Exit the parameter dialog by clicking OK.

Open the parameter dialog of the Create ROIls by Thresholding check function. From the
Object creation list select the Edge only option to search the upper and lower edge of the cover
plate.

With this setting, the transition to the color defined in Object color is searched for along the line.
The search takes place in the direction of the arrow depicted in the parameter dialog of the
Define ROIs check function.

Since the arrows are pointing from a white background into the black cover plate, select as
Object color the option Dark.

Click the OK button to close the parameter dialog.



6.3. Gauging parallel edges

B Parameters of Define RO!
—
Civerview ;
Zoom: @ 28% v@)|®|¢ . ,|-g~_~|-\ ~| List of ROIs
0: Line
Mode =
) N Select ROI 2 Dipleate | [ X Delte |
-------------------------------- 1 Rectangle Properties of selected ROI:
; B Geometric parameter
s 4, 547
() Cicle Start point 694, 647
El ROI Properties
J A Fil No
G N
P Group numt 0
&" alygan Surrounding 400

Ahar=rre Fiill iman A\.

e Define another ROI of the type Line, also with 400 for the surrounding area.

—
¥ Parameters of Create ROIs by Thresholdi
o e

Available groups Common settings

Hierarchical search...

Zoom: @ 28% - ®| ®

No groups available

Cument parameters
Object color Options

@ Dark Fill regions

Object creation Object selection

() Complete
) Clipped
@ Edge only

AY

0 Select the option Edge only for object creation so only the upper and lower edge of the cover plate
will be created as objects.
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Execute the check function Create ROIs by Thresholding. On the upper and lower edge of the
cover plate you can see a pixel-wide ROI (on the image opposite they've been drawn thicker for
illustration purposes). The created ROIs end at the defined surrounding area of the search lines.

The binary created ROls are not lines but follow the contour of the cover plate including the
indentations. To minimize the indentations' influence on the gauging, add the check function
Compute Model Geometries from the Objects group to the check.



6.3. Gauging parallel edges

Check Routine Explorer = X
[E Structure | & Runtime Input | % Flow|

L /fhresholded RCII(s}:ﬁrea] ThresholdedR:  Zoom: @ 25% « @ | @O, &= B
1DDZDD30D4DDISDDBDD?DDEDDBDD|1DDD 1500 2000
L [T — I

Gauging
B Verfies the dimensions of the cover plate

Gauging distances and widths

2| Gauging with sub pixel accuracy
= lEl Gauging of parallel edges
Transfer Image

-gG Define ROls

-gG Determine Threshold

8 Creste ROIs by Thresholding

00F 00 002 00L

109 005

e The created objects are depicted as one-pixel-wide ROls above and below the cover plate.

scre s rrero IR

Acquisition

@ Wanual definition

&8 Define ROIs =
@ Create from image
g@ Detemmine Threshold =
----- €3 Create ROls by Thresholding
g@ Template Matching ~
gG Color Matching \!—/I
----gG Create Edges
(@ Create from objects
----- €3 Combine ROls

Preprocessing

: Analysis

Gauging

i Position

Z6 Copy ROIs
- Z8 Splt ROls
N g@ Compute Model Geometries
Flug-In e |
&8 Create Enclosing Rectangle Close!
Append and insert operation are available! @

@ Add the check function Compute Model Geometries to the check.

35



NeuroCheck Training Course

1O

Yy
~
w,

«®

36

Open the parameter dialog of the check function Compute Model Geometries and check
Enable computation to compute model geometries. Leave the other settings at their defaults
and close the parameter dialog by clicking the OK button.

Execute the check function Compute Model Geometries. The ROls on the upper and lower
edge of the cover plate have been replaced by dotted regression lines (on the image opposite
they've been drawn thicker for illustration purposes). These regression lines do not follow the
indentations. Since the model computation is based on all points of the created ROls, the
indentations have virtually no influence on position and direction of the regression lines.

Because of the model geometry computation using all points of the created ROls, the position
and direction of model geometries and the measurements based upon them are sub-pixel
precise.



&Y Parameters of Cnmpute—hhd_’g E

Boszil=hl,

Zoom: @ 28% . ®| ®

aroups

No groups available

Global parameters
[¥] Enable computation

( ration from
-’é'\‘gingle object

() Al objects

Center poirt (Stand:

Model geometry
Geometry:

Line -
Creation

@ Center line

() Right line

) Left line

Support points:

6.3. Gauging parallel edges

Algorithm options
lterations: 1

U

@ Activate computation of model geometries to replace the created contours with lines.

Check Routine Explorer

=

[E Structure | & Runtime Input | % Flow|

X

B Gauging

Gauging distances and widths
(Gauging with sub pixel accuracy
Gauging of parallel edges

--w) Transfer Image

----gG Define ROls

----gG Determine Threshold

----gG Create ROls by Thresholding
26 Compute Model Geometries

1F ﬁlodelgeometries] ROI(s) contour [ROIs
1DDZDDEDD4DDISDDSDD?DDEDDBDD|1DDD
L L \

Zoom: (=) 25%

,0o¥ 00E 002 001

0of 009 005

@ The computed regression lines are depicted as dotted lines in the result view.

MICRRCISN =

1500

2000
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Add the check routines Gauge ROIs and Check Allowances to the check and open the
parameter dialog of the check function Gauge ROIs. Click the New... button to define a new
measurement. On the first page of the Gauging Wizard, select the two regression lines and
select Line geometry for both objects. Click the Next button to switch to the next page.

On the second page of the Gauging Wizard, keep the default gauging rule set to Average
distance, line-line to gauge the height of the cover plate. Enter the Text "Cover plate height".
Click the Finish button to close the Gauging Wizard.



6.3. Gauging parallel edges

| Gauging Wizard

N

() [E Select ROIs

Zoom: @ 2513% -~ ®|®|«:» . & 5 Qverview

[ emmmmme

. (Geometrical descriptions
u Obj.-No:  Geometry:
1 H Lins -

2 B Line -

[ B Gauging Wizard

@ ﬁ Define gauging rule

Zoom © 513% - @@ > 4 Qverview

e

Gauging rule

Average distance, linedir
Average distance, line-ine
Distance, minimal, lineine
Distance, maximal, linedine
Intersection, angle linedine
Intersection, X coordinate

D Intersection, Y coordinate

Cover plate height

@ Select the gauging rule Average distance, line-line to gauge the height of the cover plate.
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Click the New... button to define another measurement. Select the regression line describing the
upper edge of the cover plate. Select Line geometry and click the Next button to switch to the
next page of the Gauging Wizard.

Select Line waviness as Gauging rule. With line waviness, for each point of the contour used
for computing the regression line, the distance to the regression line is calculated. The sum of the
greatest distances on both sides of the regression line gives the waviness. In this case, the
waviness is a measure for the size of the indentations in the upper edge of the cover plate. Enter
the Text "Upper edge waviness” and click the Finish button.



I B Gauging Wizard

N

() [E Select ROIs

Zoom: = 2513%

-@ @ » b g

Overview

(8 mmmmmmmnre

Geometrical descriptions
Obj.-No:  Geometry:
1 HA Lins -

f 3

6.3. Gauging parallel edges

@ ﬁ Define gauging rule

Zoom: & 2513%

-®®

. -
“r iw .

Overview

[ cnsanmmnmne

Gauging rule
iLine Waviness - ]

Line angle
N

Description:

Upper edge waviness

@ Select the gauging rule Line waviness to check the upper edge of the cover plate for indentations.

41



NeuroCheck Training Course

-

© «e

42

Likewise define a measurement for determining the waviness of the lower edge.
Then close the Gauge ROIs parameter dialog by clicking the OK button.

Open the Check Allowances target value dialog and enable checking of the measurement
"Cover plate height“. For the target value enter "180" and for the allowances "+3" and "-3".

Enable the inspection of the measurements "Upper edge waviness” and "Lower edge waviness*.
Enter the target value "0" each, since ideally the deviation from the line is zero. Since the
waviness cannot be a negative value, enter "0" for the Lower Allowance. Enter "6" for the Upper
Allowance.

Close the dialog by clicking OK.

Execute the check function Check Allowances. In the result view you can see both regression
lines and several auxiliary lines created for the gauging operation, furthermore the measured
waviness and distance.

Execute the check using the image Cover_Plate_06_NOK_Nodge.bmp. Significant
indentations on the upper edge result in a target value failure.



Defined measurements

ld-No.

0 Cover plate height
I 1 Upper edge waviness
2

Description

Lower edge waviness

Gauging Rule

Average distance, linedine
Line waviness
Line waviness

Measure

79.850
4178
5072 I

6.3. Gauging parallel edges

@ The three defined measurements are displayed in the Gauge ROIls parameter dialog.

Werify target values
Allowance specification

Ident no.  Text Nominal Value
B0 Cover plate hei...  180.000000
W1 Upper edge wa...  0.000000
w2 Lower edge wa...  0.000000

Tol+

3.000000
£.000000
£.000000

Tol- Method
-3.000000 [abs]
0.000000 [abs]
0.000000 [abs]

@ Enter the target values and allowances for the height of the cover plate and the edge quality in the

Check Allowances target value dialog.

Check Routine Explorer

[E Structure | & Runtime Input | % Flow|

-=

X

=] (Gauging

-

Fal 1

S| Gauging distances and widths

S| Gauging with sub pixel accuracy
u_l Gauging of parallel edges

w8 Transfer Image

G Define ROls

G Determine Threshold

3 Create ROls by Thresholding
G Compute Model Geometries

Check Allowances

Verfies the dimensions of the cover plate

4 | 1

200 300
i o

4 Measurement graphics - Measurement list @ |100% @ e =mE B
Ident-Mo. Text Measure MNominal Val ~ Tol+ Tal- Method

v 0 Cover plate height 179.850 180.000 3.000 -3.000 [abs]

v 1 Upper edge wavi... 4176 0.000 6.000 0.000 [abs]

v 2 Lower edge wavi... 5072 0.000 6.000 0.000 [abs]

1} ﬁleasurementgraphics] Measurement list | Zoom: @ 100% -~ @ | @ O, & B

-

@ The measurements are displayed in the result view together with the auxiliary lines necessary for

gauging.
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Goal

You want to convert pixel-based measurement to metric measurements.

Result

You will be able to determine the conversion factor between image pixels and real-world
measurements, and you will know how to convert measurements using this factor.

Solution

Duplicate the check "Gauging of parallel edges” you created in the previous section. Rename the
copy "Gauging in metric units“. Enter "The gauging results are calibrated to metric
measurements” as description. As image source of the check function Transfer image select the
file Cover_Plate_01_OK.bmp. Select the check function Check Allowances.

Open the check function selection dialog and select the measurement group. Select the check
function Calibrate Measurements. Insert the check function into the check before the check
function Check Allowances by clicking on the depicted icon.

Open the parameter dialog of the newly inserted check function.



6.4. Calibration to metric measurements

Check Routine Explorer = X

[E Structure | & Runtime Input | % Flow|

B Gauging
erffies the dimensions of the cover plate
Fal 1

Gauging distances and widths

4

I Status message] Zoom

@ Empty Result View.

@ || 100%

@ ec 8RB

-

Currently no data available for check function visualization.

Gauging with sub pixel accuracy

Gauging of parallel edges
=] lE| (Gauging in metric units
w8 Transfer Image

8 Define ROIs

El Execute

Execute the selected check function.

gG Determine Threshold

gG Create ROls by Thresholding
gG Compute Model Geometries
{51 Gauge ROIs

123 Parameters
Edit the parameters of the selected check function.

(@ Basic

: ﬁ Gauge ROls

ﬁ Calibrate Measurements
{51 Check Alowances

G‘G 3

&4 Objects

Fo : @ Advanced

@< Analysis : Derive Measurements

i Gauging €3 Combine Measurement Lists

@ [nsert the check function Calibrate Measurements into the check.
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For the Calibration Method select the option Offline. Upon closing the parameter dialog by
clicking OK, the calibration factor is calculated by dividing the value from the Reference value
column for the activated value by the currently measured value from the Pixel value column. This
calibration factor is calculated once and used in every execution for multiplying the measured
values of all measurements to convert them to metric values.

Enable the measurement "Cover plate height” and enter in the input field Reference value the
height of the cover plate in millimeters: 18. Enter "mm* in the input field Unit as abbreviation for
the measurement unit used for calibration.

Click the OK button to determine the calibration factor and close the parameter dialog. Please
make sure that you use an image for the computation of the calibration factor, for which the real
measurements used for computation match the configured reference values exactly. Save
images you used for calibration to be able to use them for recalibration at a later time.

Execute the check function Calibrate Measurements. The result view will show "18 mm" as
height measurement. The measurements for waviness are calibrated using the same factor and
the values are around 0.5 mm.



| BY Parameters of Calibrate Measurement

Calibration Method
@ Offline

Reference value
18.000

1.000

1.000

Pixel value
179.850
4176
5072

Description

Coverplat...
Uppered...
Lowered...

) Online

) Manual

Pixel dmension:

Calibration unit

Unit:  mm

Reference value: 18.000

6.4. Calibration to metric measurements

9 In Offline mode, the calibration factor is calculated from the selected measurements upon closing the

parameter dialog.

Check Routine Explorer = X

Gauging distances and widths
lEl Gauging with sub pixel accuracy
Gauging of parallel edges
Gauging in metric units
w8 Transfer Image
Z6 Define ROIs
gG Determine Threshold
26 Create ROs by Thresholding
gG Compute Model Geometries
{55 Gaugs ROIs
5 Calibrate Measurements

<+ R T 00 ) by
IE Structure | J:._T— Runtime Input | |§ Flow| esult - © [100: ® e _J H H
Ident-Mo. Measure Pixel value Description Gauging rule
0 + 18.000 mm 175.850 Cover plate height Average distance, linedine
1 4 0418 mm 4176 Upper edge wavi... Line waviness
2 0.508 mm 5072 Lower edge wavi... Line waviness

© Upon execution of the check functions, all measurements are converted with the determined

calibration factor.
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The target values and allowances that are checked in the check function Check Allowances
must be entered in metric values, i.e. adjusted to the calibrated results. Open the target value
dialog of the check function and change the target value for Cover plate heightto 18 mm and the
allowances to +0.3 mm and —0.3 mm. For both waviness measurements change the upper
allowance to 0.6 mm. Execute the check function. In both tabs of the result view, the calibrated
measurements are checked and visualized.

@20
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Check Routine Explorer =X | Measurement graphics - Measurement list 100% ® | @ "‘ = Q By
E i |+“; ugine jond | s HOW' Ident-Mo. Text Measure MNominal Val ~ Tol+ Tal- Method
Gauging .
e " . v 0 Coverplate height  18.000 mm 18.000 mm 0.300 mm -0.300 mm [abs]
-|& Verfies the di of th at:
Ses he dmensions ot e coverpiate || |y 1 Upperedgewavi..  0418mm  0000mm  0600mm  0.000mm [abs]
v 2 Lower edge wavi... 0.508 mm 0.000 mm 0.600 mm 0.000 mm [abs]
S| Gauging distances and widths
S| Gauging with sub pixe! accuracy ¢ » _Measurement graphics | Measurementlist | Zoom: @ 100% ~ & | @ O k=
S| Gauging of parallel edges

Gauging in metric units AP EPN L S S i AP SRR ki ST TP b O TP o O
-w@ Transfer Image

20 Define ROIs

-gG Determine Threshold

-gG Create ROls by Thresholding
-gG Compute Model Geometries
{&1 Gauge ROIs

ﬁ Calibrate Measurements

|8 Check Allowances

9 After calibrating the measurements, the target values and allowances can be entered using metric
values in Check Allowances.
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7. Configuration of Automatic Mode

One of NeuroCheck's special strengths is the freely configurable user interface for automatic
inspection. You can design this user interface interactively, without programming.

In this chapter you'll learn how to
e create a process view to visualize the results of an inspection
e modify message texts of checks
e select the functions of a control panel menu

e configure the control panel and the control panel menu
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Goal

You want to visualize gauging results for the station operator in automatic mode.

Result

You will be able to configure a process view and you will know the most important windows of the
process view and their essential settings.

Solution

The process view is the window in NeuroCheck automatic mode, in which results, measured
values and images of a check routine can be visualized. To tailor the process view optimally to a
check routine, the check routine whose results you want to visualize must be open in
NeuroCheck.

To create a process view for the check routine Gauging. chr, which you created in the previous
chapter, open the check routine. Make sure that in the check Gauging distance and widths the
check function Transfer Image uses the two files Cover_Plate_01_OK.bmp and
Cover_Plate_05_NOK_Wrong_Distance.bmp as image sources.

Select Automatic Mode User Interface from the Tools menu and then the subentry Process
View Designer. The Process View Designer is a dialog for creating process views in an
interactive graphical way.



7.1.

Designing the process view

Check Routine  Edit  Check Function  Operating Modes | Tools | System  View 7
[ \Default EN  : B[} Automatic @ =@ 1 »3 Livelmage L | ) 2
% ¥ 4% = et 5 B Adjust Camera
Check Routine Explorer - SE  Parameter / Target Value Input e ®  ®0 Y=
Struct e i e I - =
LE'E uetre |Lr fugimciond | aa Flow| Image Analysis Tool L
ERE] Gauaing ¥ Stopwatch
|5 Verfies the dimensions of the cover plate
2 » [ Data Tray Viewer
""" Fal 1 Event Log Viewer
E—Jugl Gauging distances and widths
--wg Transfer Image B Ignore /O ’
i
@8 Define ROs 5 Simulate Image Capture
----gG Determine Threshold i X
&8 Create ROls by Thresholding » Use Data Registers in Manual Mode
&1 Gauge ROIs Display Original Check Function Name
{58 Check Allowances i : :
[#-J[§] Gauging with sub pixel accuracy & Software Extension Wizard
(1-J[§| Gauging of parallel edges Automatic Mode User Interface 3 | IE  Process View Designer J
E]---lEl Gauging in metric units - A
Control Panel Menu Editor
» - .
Control Panel Designer

Q Open the Process View Designer to create a process view.
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From the drop down menu Skin select the style CoolBlack1 to determine the colors and borders
of the window. The new style causes the background of the screen layout to change to a dark
striped pattern. One screen layout equals one page of the process view.

In the Properties table, click in the right column of the Layout name row. Behind the
automatically created name of the screen layout Screen Layout 1 the cursor is blinking. Delete
the name and enter the new name "Gauging distances". The name you entered appears as name
of the tab in the process view.



7.1. Designing the process view

Process View  Edit  Tools 7

ER=A=R"] b B [ @ ] | Skin: | CoolBlackl -2 & S| W o il @)
(Gauging distances and widths | Process view layout - outling

3 BIE MeuroCheck process view
‘[l Gauging distances and widths

A
-

| »

m

Properties

)41 |

= 1.General window properties
Background sty Solid

Size 200, 600

E 2.Colors
Backaround co[_] LightGray
Background co[_] LightGray

B 3.5pecific window properties

EoRyEm® wEl >

= g =

Background im Stretch
|5 lcon [ inone)
Image [ inone)

Layoutname  Gauging distances
Suppress flicks False

Layoutname
Defines the name for this screen layout.

@ MA@

4 | 11 3

9 Set Skin to CoolBlack1. This will give the process view an appealing look. Change the Headline of
the screen layout to "Gauging distances".
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Click the depicted icon on the icon bar to enter a headline for the screen layout. Click on the
screen layout, and draw a window of the Text label type by dragging the mouse keeping the left
mouse button pressed. Let go of the mouse button as soon as the window has the right size. To
get an impression of the completely configured process view, go to picture @ on page 69.

You can change the window size by clicking on an edge or corner and dragging while keeping the
left mouse button pressed, reducing or enlarging the window. You can change the window's
position by clicking in the window and dragging the mouse while keeping the mouse button
pressed.

In the Properties table click the right column of the Text row. In the Properties table you can
configure the parameters of the selected window. Replace the text with "Cover plate check”. The
text is displayed as title of the screen layout.



7.1. Designing the process view

Process View  Edit  Tools 7

DX X B [ 4@ )E | skin: [CoolBlackt e ¢ 2T+ o HE SO
(Gauging distances and widths | Process view layout - outline
k BIE MeuroCheck process view

A il BEI Gauging distances and widths
. e A Tent label =7-

(]

B

=

e Draw a window of the Text label type as title in the screen layout.

B Process View Desianar - C\Users\Public\Documents\NeuroCheck\6.0\Default, EN\ConﬁEuraﬁnn\PrWess Views\Caover Elate ched(.E._

Process View  Edit  Tools 7

DEE S X %8 B[4 R |skin|[CooBlackt  [+|[1= & 2| T o L |FHF %% @

(Gauging distances and widths | Process view layout - outline
BIE MeuroCheck process view
A n (=M Gauging distances and widths
i A Text label - Cover plate check

o Cover plate check
E |
B
=
=
i
Q 470. 50 -
&E .

Background color [ Transparent
m Background color [l Red

Text color [] 189, 202, 219
[Ela = 3.5pecific window properties
m Alignment horizont Center

Alignment vertical Center
& Size Mode FiocText Size E

: Cover plate check

M Text font Tahoma, 20pt

9 Enter a title for the process view in the Text row of the Properties table.
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Click the depicted icon on the icon bar and, in the screen layout, draw a window of the Result
status type that visualizes the result of the check routine, a check or a check function.

In the Properties table click the right column of the Bindings row. Click the depicted button to
link the window to a check result.

In the tree view of the Edit Check Routine Visualization Bindings dialog, select the Gauging
distances and widths check. The Result View window displays the result of the selected check.
Click OK to close the Edit Check Routine Visualization Bindings dialog.
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Process View  Edit  Tools 7

DS E S (X X5 B[R skin[Coolblodd  |F]/12 & 21 T 4 o |HEHS %@

(Gauging distances and widths | Process view layout - outling
k BIE MeuroCheck process view
A =M Gauging distances and widths
A Text label - Cover plate check
] Cover plate check B Resut status
& L
B
=
gﬁ Properties
3|3
@] El 1.Display content -
55 1. Sourcetype  CheckRoutine B
2. Display Mode  Check Routine result
m <0>bindings  [.J)=
E 2.Colors
5 Border color Il 24.27.35
vc Empty stste backg 0] 109, 156, 222
Ermrte mimte el T 120 171 297

9 Draw a window of the Result status type in the screen layout.

Edit Check Routine

Select a check function, check or check routine: Visualization binding properties
Gauging E Binding
lEl Gauging distances and widths [1000] Check function cate: Invalid
lEl Gauging with sub pixel accy -y [2000]
lEl Gauging of parallel edges [Ck
lE| Gauging in metric units [4000]

vl index
outine name Gauging
Default

c Imvalid
Object-ID (OI1D) 1000
User defined name  Gauging distances and widt
Visualizahion
Display Message

Display
The currently selected visuslization from the
selected check function.

[T Verify type information for check function

[ ok ][ cancel |

@ Select the check Gauging distances and widths to display its results.
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Click the depicted icon on the icon bar and, in the screen layout, draw a window of the Check
function image type that visualizes the result image of a check function.

In the Properties table click the depicted button in the right column of the Bindings row to link
the window to the result image of a check function.

In the tree view of the Edit Check Routine Visualization Bindings dialog, expand the Gauging
distances and widths check by clicking the depicted icon. Select the check function Check
Allowances to display the content of the Measurement graphics tab of the result view in the
Check function image window. Click OK to close the Edit Check Routine Visualization
Bindings dialog.
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Process View  Edit  Tools 7

DB EE XX @ | [Comer [ 1 4 4

(Gauging distances and widths |

o E G

B © =g

= g =

O ES

BY Edit Check Routine Visualization

Select one or more check functions:

T oo i |HH [ %@

Process view layout - outling
=l MeuroCheck process view
- Gauging distances and widths
i A Text label - Cover plate check
E‘ Resutt status
i Check function image

Properti
A=
= 1.Display content -
Source Type Check Routine B
Display Mode Recent camera imaage
<0> bindings &
E 2.General window properties k
Location 355, 60 7N
Size 430: 355 k-
Eorder style Mone
Display Title False
Title Check function visu
B 3.5pecific window properties
Show ruler False
Zoom mode Fit into window

Visualization binding properties

-{& Gauging

=] lE| (Gauging digtances and widths [1000]
T8 Transfer Image [1001]

126 Define ROIs [1002]

'm| g@ Detemmine Threshold [1003]

gG Create ROls by Thresholding [1004]
& Gauge ROIs [1005]

[ Check Allowances [1006]
EJ---”E| G wm with sub pixel accuracy [2000]
E-{1E] GYANRg of paralel edaes [3000]
EJ---1E| Gauging in metric units [4000]

E Binding
Check function ca
Check function i
Check index
Check routine name Gauging
Check type Default
Context-1D CheckAllowances
Object-ID (OID) 1006
User defined name  Check Allowances
B Visualization
Display

& Gauging

naet

= on

Measurement graphics

Manual zoom factor 126

9 Select the check function Check Allowances to display measurement graphics.
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Click the depicted icon on the icon bar and, in the screen layout, draw a window of the Check
function visualization list type that displays the result table of a check function. Link the window
to the check function Check Allowances from the Gauging distances and widths check like you
did with the previous window. The window Check function visualization list displays the
content of the Result tab of the result view.

Click the depicted icon on the icon bar and, in the screen layout, draw a window of the Counter
type that visualizes the number of pieces inspected. In the Properties table click the right column
in the Window title row and replace the text with "Checked parts®.
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7.1. Designing the process view

= 1.Display conient

Source Type Check Routine
Dizplay Mode Check Routine result info
<0> bindings
B 2 General window properties
Location 15. 425
Size 770; 155
Eorder style Mone
Display Title False
Title Check function wi
Bindings
Contains the visualization bindings to
checkfunctions for this window.

9 Draw a window of the Check function visualization list type in the screen layout to visualize the

gauging results.

E oR

BEYH

@

A

@ W H

R IE

= 1.Display content -
1. Source type CheckRoutine [
2. Display mode Total parts checked
3. Bindings <0 bindings

E 2.General window properties
Border style None
Digits 4 2
Display title True

Location 15, 325

Size 160. 90
Checked parts

E 3 .Colors

Active segment Il 33.55. 86
Background [ 109. 156, 222
Headline backround co 81, 86, 98 2

Window title
Defines the text of the headline.

@ Draw a window of the Counter type in the screen layout to display the number of pieces inspected.
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Click the depicted icon on the icon bar and, in the screen layout, draw another window of the
Counter type in the screen layout. Click the right column of the Display content row in the
Properties table and select Check time mode to visualize the average execution time of the
check routine. In the row Window title enter the text "Average check time*“.

Click the depicted icon on the icon bar and, in the screen layout, draw a window of the Chart type
that visualizes the distribution of the results. By default, the Chart window displays both the share
of work pieces that is okay, and the share of work pieces that resulted in an error or where one of
the predefined target values were violated.

In the Properties table click the right column of the Caption visible row and select No so the
title of the window is not displayed anymore. You've just finished creating your first process view.

Select Save as... from the Process View menu. The Save as... dialog displays the sub-directory
\Configuration\Process Views\ of the project directory. Save the process view in the sub-
directory using the file name "Cover plate check".

Click on the depicted button to close the Process View Designer.
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= 1.Display content

B 3.Colors

1. Source type CheckRoutine
2. Display mode Check time
3. Bindings <0 bindings

E 2.General window properties

Border style None
Digits 4 =
Display title True

Location 185, 325

Size 160. 90

[T Average check tim

Active segment Il 33.55. 86
Background = 109. 156, 222
Headline backround co 81. 86. 98 i

Window title
Defines the text of the headline.

@ Draw another window of the Counter type in the screen layout to display the average execution time
of the check.

Process View  Edit

BEES X X8 B[ @R %kncobacdt []/[I2 & 3 T 4 u |HEDR @

Gauging distances and widths |

Tools I

BIE MeuroCheck process view
=M Gauging distances and widths

A Tet label - Cover plate check

Result status

i Check function image

“F= Check function list

Counter: TotalPartsChecked

Cover plate check

Y wEG> >

Slice colors
Value color
= 4. Specific window properties

| Caption visible |1 [=]

Capton positon
Auto caption text {4
Caption text DTSITIOG k

Caption font Tahoma. A3, style

B o &

BLB

@ Draw a window of the Chart type in the screen layout to visualize the ratio of O.K. parts to not O.K.
parts.
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For the process view to be displayed and updated in automatic mode, it has to be linked to the
check routine. For this, in the Check Routine Explorer right-click the entry of the check routine
Gauging. Select Properties from the context menu.

HERTN .

Since the process view can be especially optimized for visualizing the results of a check routine,
the process view is linked to a check routine. Modifying a check routine usually entails a change
of the displayed process view.

@ In the tree view of the Check routine properties dialog, click the depicted icon in front of
Automatic mode to expand the sub-entries. In the tree view select Process View to link the
check routine to the process view.

Select the User defined process view option and click the Open button to select the process
view.

In the Load Process View dialog select the designed process view Cover plate check.pvx
and click the Open button to close the dialog.

Then close the User defined process view dialog by clicking the OK button.

For the checks Gauging with sub-pixel precision, Gauging of parallel edges and Gauging with
metric measurements not to yield not O.K. results, parameterize the check functions Transfer
Image of these three check thus that only the image Cover_Plate_01_OK.bmp is loaded.
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Check Routine Explorer = X — = —
[ Descrlptlnn] Zoom: @ |100% @ e, s
Gaugin

Append Check ver plate @ ging
: - Rename Verifies the dimensions of the caver plate
mﬁq
=-J8] Gallfgy Properties
T — Operator name: -?2-

Date/time of last change: 9/6/2011 4:23:20 PM
@® Select Properties from the context menu of the check routine.

m Check routine properties

File:
Manual mode
- Automatic mode @) User defined process view
- Communication
-Resutt output Filename: |C:\Users\F'uinc\Documents\NeumCheck\G...\Co\fer plate check pvx

- Process view display Browse...

Diagnostics

Process View

() Use default from global settings

N

@ Select User defined process view and then click Open... to select the created process view.
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Switch to automatic mode by selecting Automatic mode in the Operating modes menu or by
clicking the depicted icon. Next to the Control Panel the Process View you created is now
displayed. If you don't want to display the process view, either click the F5 button in the Control
Panel, click F5: Process View Show in the LCD display of the Control Panel, or press the key.

Please note that both the entries of the LCD display and the assigned hot keys
depend on the current configuration. The depicted entries and keyboard
assignments are the default configuration after installing NeuroCheck.

Make sure that Control Panel is the active window. Activate automatic mode by either clicking the
F3button in the Control Panel or F3: Start Automatic in the LCD display of the Control Panel, or
by pressing the key.

A warning appears that the image is read from file, acknowledge by clicking No.

At the remote station of the virtual fieldbus, set bit 0 to cause the check routine to be executed
once. For each execution of the check routine, the results are visualized in the windows of the
Process View.

Alternately the results of the cover plate that is O.K., and of the cover plate that is not O.K. are
displayed. The displayed results, measured values and images are taken from the check functions
and checks that were selected in the Process View Designer.
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| 12| NeuroCheck process dz
@ Gauging distances and widths

Cover plate check

Mominal Val ~ Tol+

Distance from ... 28.000
Distance from... 28.000
Width of upper ... 45.000
Width of lower hole 45.000

@ In automatic mode, the check routine results are displayed in the process view.
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7.2 Configuration of check result
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Goal

You want to adapt the messages displayed in the result window to the inspection.

Result

You will be able to configure messages of check results.

Solution

Switch back to manual mode. Select the check Gauge distances and widths in theCheck
Routine Explorer. Right-click the check and select Properties from the context menu. Click the
depicted icon in front of the entry Automatic mode in the tree view to expand the sub-entries,
and select Result View.

The messages configured on this page are displayed in the Result View window of the Process
view which is linked to this check. Modify the text in the input field Status message in the group
field Result OK to "Distances + Widths OK". This text will always be displayed in the Result
output window if the inspection result is O.K..

Modify the text in the input field Status message in the group field Result not OK to "Failure®.
This text will always be displayed in the Result output window if a failure occurred during check
execution.

Modify the text in the input field Status message in the group field Result not OK to "Distances
+ Widths not OK". This text will always be displayed in the Result output window, if the value
determined by the check deviates from the configured target value.

Switch to automatic mode and execute the check routine several times. In the Result output
window of the process view the modified messages will be displayed depending on the check
result.
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EE Properties of check ‘Gauging distances and 1

[#- General Result output
-- Manual mode Resutt OK
[=- Automatic mode

Check type Status message:  Distances + Widths OK (4

Loops Result not OK
Deactivation
Result output
Resutt signalling Status message for target value failure: Distances + Widths not Ok
Run time monitoring
iagnostics

Status message: Failure

Q
[ ]

©
Cover plate check

R Q| §F

©
Cover plate check

R Q| §F

o Target value failure

@ 'n automatic mode the text you have entered will be displayed in the result view linked to the check.
The message displayed will change depending on the check result.
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Goal

You want to select the functions to be available as menu entries in automatic mode, and you want
to adapt the names displayed for the functions.

Result

You will be able to create your own Control Panel Menu (abbreviated to menu), link function keys
to functions, and to configure NeuroCheck in such a way that it will use the menu created by you.

Solution

Switch back to manual mode. From the Tools menu select Automatic Mode User Interface »
Control Panel Menu Editor. The Control Panel Menu Editor dialog is used for creating and
modifying Control Panel Menus.

The Control Panel Menu determines the menu functions available in NeuroCheck in automatic
mode irrespective of the selected check routine. Therefore, it is irrelevant for the creation of a
Control Panel Menu what check routine is currently loaded. For the same reason the Control
Panel Menu remains the same even if the check routine is changed.

In the Menu Structure Outline select F2 —. In the input table Menu item properties click the
right column of the Function row.

Click the depicted icon to determine the function linked to the key. Select the function
Automatic Start so you will be able to activate automatic mode.

In the same way, link the key to the function Automatic Stop to be able to deactivate
automatic mode, and the key to Manual Mode to be able to switch back to manual mode from
automatic mode.

Please make sure that any menu you create contains the functions Manual Mode and
Automatic Stop since otherwise it won't be possible to enter an inactive automatic mode state or
to switch into manual mode.

Link the key to the function Process View Show to be able to open the process view again if
it has been closed.

Click the right column of the row Text and enter "Process View Show".
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File Edit Tools I

Main menu Menu structure preview:
[E] F1-Help

E F2 - Automatic Start
F3-

F4-

F5-

F&-

F7-

|| ki

-No function-

Automatic

Check Routine browse
Check Routine Execute once
Check Routine load by ID
Check Routine load by name

to "Automatic started” mode.

Filename: ---

File Edit Tools 7

DEREBE B @

Mair menu Menu structure preview:
[E F1-Help

E F2 - Automatic Start

E F3 - Automatic Stop

E F4 - Manual Mode

E F5 - Process View Show
F] F6-

O Linkthe and
Show respectively.

key to the functions Automatic Stop, Manual Mode and Process View
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Link the key to the function Spreadsheet Show to open the dialog for setting parameters and
target values, which you will hear more about in another chapter.

Click the right column of the row Text and enter "Input table®.

Select Save as... from the File menu. The Save Menu dialog displays the sub-directory
\Configuration\Control Panel Menus\ of the project directory. Use this sub-directory to
save the menu as "Training Course".

Click on the depicted button to close the Control Panel Editor.

From the System menu select Software Settings to configure NeuroCheck to use the newly
created menu in automatic mode.

The Software Settings dialog is the central dialog for the configuration of all settings referring to
the software as a whole. Since the Control Panel Menu is independent of the check routine, its
selection is part of the NeuroCheck configuration. Click the depicted icon in front of Automatic
Mode to expand the sub-entries. Then click the same icon in front of Control Panel to expand its
sub-entries. Select Menu. On this page you can select the menu being used by NeuroCheck in
automatic mode.

Select <Custom menu...> to choose a custom-defined menu. Click the Browse... button and
select the menu Training Course.mnux. Close the Open dialog by clicking the Open button.

Click the OK button to close the Software Settings dialog.
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File Edit Tools I

R W EE B O

Main menu Menu structure preview:
E F1-Help

E F2 - Automatic Start

E F3 - Automatic Stop

E F4 - Manual Mode

E F5 - Process View Show
[El F6 - Input table

F& -
Type Command
Function SpreadSheet She|~
Input table

Parameter

(=Y Software sett [

[ General Control panel menu
- Automatic Mode

. Menus:
=1~ Control panel

Application

Window Posttion
Window Management
- Process view

- Windows® Access

- Check Type

- Statistics

- Data Register

- User Interface Safety

- Diagnosis

- Flugdns Browse...

- Ad =d
- Advane File name of custom mek

C:Users PublicDocuments NeuroCheck 6. 0% Defautt_EN“Configuration*.Control Panel M

<Custom menu...>

© n the Software Settings dialog go to Automatic mode » Control Panel » Menu and select the
created menu.
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©  Switch to automatic mode. The LCD display of the Control Panel displays the functions and

@G messages of the menu you created. The commands linked to the keys and are displayed
in the LCD display of the Control Panel after you have moved the selection down by pressing the
@ key repeatedly.
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7.3. Creation of a control panel menu

© n automatic mode, the newly created menu is used.
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7.4 Selection of a control panel
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Goal

You want to use a Control Panel with a different appearance.

Result

You will be able to select the Control Panel being used in automatic mode.

Solution

Switch back to manual mode. Select Software Settings from the System menu to open the
Software Settings dialog. Both the item Automatic mode and the item Control Panel are
expanded since the last settings were made on the Menu page. Select Design directly above to
select the Control Panel used by NeuroCheck in automatic mode.

Like the Control Panel Menu, the Control Panel is part of the NeuroCheck configuration. The
selection of the Control Panel takes place in the Software Settings dialog and is independent of
the current check routine. After an inspection type change both the Control Panel and Control
Panel Menu remain unchanged.

Select Industrial Compact. The Preview window shows the newly selected Control Panel. Click
the OK button to close the Software Settings dialog.

Switch to automatic mode. The new Control Panel is displayed. The LCD display continues to
show the functions and messages of the menu you created since the design and the menu of the
Control Panel are independent of each other.

Apart from the numerous pre-defined Control Panels, you can use the Control Panel Designer
to create your own Control Panels. Operation and functionality of the Control Panel Designer
correspond largely to the operation of the Process View Designer.
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[#- General
- Automatic Mode
(=) Cortrol panel

Interaction
Window Position
Window Management
- Process view

- Windows® Access
- Check Type

- Statistics

- Data Register

- User Interface Safety
+- Diagnosis

H- Plugins

- Advanced

Control panel design

Designs:

7.4. Selection of a control panel

Preview:

Cool Blue Lange
Elegant Acryl Compact
Elegant Acryl Large
Elegant Acryl Strip
Elegant Acrd Tower
Elegant Metallic Compact
Elegart Metallic Large
Elegant Metallic Strip
Eleant Metallic Tower
Industnal Comact
Industrial Small
Industrial Tower
Smartphone
<Individuelles Demgn

IEEEEE NC CONTROL PANE:

A
<
o
ik

Number of good  Humbe of badd Checked paity

Size: 450 x 300

Q In the Software Settings dialog, go the the page Automatic mode » Control Panel » Design and
select the Control Panel Industrial Compact .

I BN NeuroCheck 6.0 > Automatic Mode - Gauging 001

Mumber of good Mumber of bad Checked parts

9 In automatic mode, the selected Control Panel is used. When changing the Control Panel the menu
remains unchanged.
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8. Position Adjustment

To present work pieces in exactly the same way in front of the camera is rarely attainable. ROIs
have to be positioned very precisely, especially for gauging tasks. To compensate for the variation
in object positions in front of the camera and to position the ROI in the right spot, NeuroCheck
offers a function for position adjustment.

In this chapter you'll learn how to
e compensate the offset of objects
e import and expand checks from other check routines
e modify the input data connections of check functions

e compensate the rotation of objects
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8.1 Compensation of offsets

iw @

82

Goal

You want to perform the gauging from chapter 6.1 (Gauging distances between two objects) for
cover plates that are located in various positions in front of the camera.

Result

You will be able to configure automatic position adjustment and to modify input data assignment.

Solution

Position adjustment in NeuroCheck requires three steps: The first step determines the current
position of the object. The determination of the position is relative to the position of the object in
the reference image. In the second step, the required ROls, e.g., for a gauging task, are manually
defined. These ROls are arranged to match their position to the reference image. In the third
step, the manually defined ROls are adjusted according to the position determined in the first step
thus putting them in the right position in the current image. Afterwards the usual evaluation can
take place such as gauging.

Create a new check routine with the description "Positioning" and the comment "Gauging cover
plate with position adjustment". Import the check created in chapter 6.1 (Gauging distances
between objects). In the Edit menu select Import Check.... In the Load Check Routine File
dialog, select the check routine Gauging. chr and click the OK button to close the dialog.

In the Import check dialog, select from the Please select a check list the check Gauging
distances and widths. In the right side view you can see the check's properties. Close the dialog
by clicking OK.

The imported check can only work if the object is optimally positioned. For differing object
positions as in image Cover_Plate_03_OK_Moved.bmp the inspection fails since the ROIS are
no longer on the left edge and above the holes in the cover plate.
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Check Routine | Edit | Check Function  Operating Modes  Tools  System View 7

[ * Default_ EM| ™ Undo Ctrl+Z E| | O New 5 Open [ Save & | = ~ &= | () A2 |
% G ﬁ b ™ Redo Ctrl+Y E’. E Mo sec. Profile - [5“
Check Routine Expl Copy Parameters and Target Values  Ctrl+Shift+C - — — )
| O J0 6% 8 | B
Paste Parameters and Target Values  Ctrl+Shift+V

Pass on Parameters eck 1

MNew 3

Import Check... |

Copy Check k bperties
Delete Ay De

it the properties of the selected check

Selected check routine: C:hUsershPublichDocuments'\NeuroCheck\6.0nDefautt.. \Gauging.chr
Last modification: 9/20/2011 3:00:39 PM

Please select a check:
Il Gauging distances and widths @ Gauging distances and widths
lEl Gauging with sub pixel accu i g

Al Gauging of paraliel edges  N| Checks the width of the hales and the
uEl (Gauging in metric units distances to the left edge.

e In the Import check dialog select the check you would like to import.
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The imported check is displayed in the check routine explorer. Change the name of the check to
"Gauging distances and widths with positioning“. Remove the empty check Check 1 that was
automatically created with the check routine.

To simplify navigation in the imported check, add comment check functions. The comment check
function has no evaluation functionality and serves only to structure and comment a check. Select
the check function Define ROIs and open the Check function selection dialog. From the Tools
category, select the check function Comment and click the depicted button twice to add two
comment check functions.

Select the check function Determine Threshold and add two more Comment check functions.

Change the names of the four comment check functions. From top to bottom enter the following
names and comments: "1st step: Determine the current position“, "2nd step: Define the ROIls for
gauging“, "3rd step: Move defined ROIs", and "Further processing: Gauging“.

Below the comment 2nd step: ... you'll find the check function Define ROIs. By importing the
checks, you have already taken care of the second step of the position adjustment. The further
evaluation is already completely configured so you only have to add the first and third step.

The following explanations require that the comment check functions are in the
right place. Therefore, compare the depicted check function sequence to the one
you created.

In the first step, the position of the cover plate is determined. For this the entire cover plate is
searched for and created by thresholding. This first step in position adjustment usually consists of
several check functions, in this case it consists of all check functions necessary for the creation of
ROls by thresholding.

Since the determination of the position and the manual definition of ROls must be referring to the
same image, open the parameter dialog of the check function Transfer Image and select the
image Cover_Plate_01_OK.bmp. In chapter 6.1 (Gauging distances between objects) the ROls
for this image were defined.
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Check Routine Explorer

[E Structure | & Runtime Input | % Flow|
B Check Routine

[ = Y
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Comment
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© Insert two check functions Comment before the check function Define ROIs and two after.

Check Routine Explorer
[E Structure |J:T' Runtime Input ||§ Flow|

Positioning

=] lE| Gauging distances and widths with Positioning
- w@ Transfer Image

1st Step: Determine the current posil
-[E] 2nd Step: Define the ROIs for gaudgil
--Z8 Define ROIs

3rd Step: Move defined ROls

--[E] Further processing: Gauging

----gG Determine Threshold

----gG Create ROls by Thresholding

&1 Gauge ROIs

ﬁ Check Allowances

3

m: @ [100%

Comme nt]

® ed s @

-

// Comment/Note

Further processing: Gauging

Date/time of last change:
9/20/2011 3:11:28 PM

9 The comment check functions structure the check in the steps of position adjustment.
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Select comment check function 2nd step: ... and insert a new check function Define ROIs by
selecting this check function type from the Check function selection dialog and clicking the
depicted icon.

Open the parameter dialog of the newly inserted check function Define ROls, create a rectangle,
right-click into the rectangle and select Full image from the context menu. The ROI now
comprises the entire image. The cover plate is thus found at any position in the image. Click the
OK button to close the parameter dialog.

Again, select comment check function 2nd step: ..., from the Check function selection dialog,
select the check function Determine Threshold and add the check function by clicking the
depicted button.

You can leave the parameters of the newly inserted check function unchanged since the created
threshold separates the cover plate and background sufficiently well.

Again, select comment check function 2nd step: ... and insert before it the check function Create
ROIs by Thresholding by clicking the depicted button in the Check function selection dialog.
You can leave the parameters of this check function unchanged as well since the cover plate is a
black object on a white background.



Check Routine Explorer = X

[E Structure | & Runtime Input | % Flow|
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@ Insert a new check function Define ROIs in front of the comment check function

2nd step: ....

Check Routine Explorer = X
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@ Insert a new check function Determine Threshold and a new check function Create ROIs by
Thresholding before the comment check function 2nd step: ....
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Again, select comment check function 2nd step: ... and open the Check function selection
dialog. From the Position group, select the check function Determine Position of ROIs and add
it to the check by clicking the depicted icon.

The check function Determine Position of ROls determines the position of ROls in the image
with regard to a reference position. Instead of parameterizing - which you know from other check
functions - this check function requires teaching the reference position.

Open the parameter dialog of the check function Determine Position of ROIs and click the
Teach button to open the Positioning wizard.

On the first page of the Positioning wizard select the position modification you want to correct.
Since the cover plate is moved in the direction of X and Y in some images but not rotated, we
only have to compensate offsets in the direction of X and Y. Therefore, activate the check boxes
X offset and Y offset.

Click the Next button to switch to the next page of the Wizard - Determine Position of ROls.
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[ Select Check Function Check Routine Explorer a X
[E Structure | &F Runtime Input | #%& Flow |

»8 Acguisition @ Pas'rtion adj.ustmen?_ I:g Positioning
% Preprocessing j. Det.errnlne Frelenai = - = (Gauging distances and widths with Positioning
6 A.cl Posm;n ROs @ Transfer Image
: Vance [Z] 1st Step: Determine the current posil
i.31% Set Posttion Parameters = st

E:.

— -Z6 Define ROIs
= J\: QG Determine Threshold

Y, .E8 Create ROIs by Thresholding

1% Determine Postion of ROls
-{Zd 2nd Step: Define the ROls for gaugi

¥ Tools 26 Define ROIs
--[E] 3rd Step: Move defined ROIs
Further processing: Gauging
--Z6 Determine Threshold
Z6 Create ROIs by Thresholding
-f&1 Gauge ROls
-[&1 Check Allowances

&% Position

9 Insert a new check function Determine Position of ROIs before the comment check function
2nd step: ....

X Wizard - Determine Position of RO

[_) @, Select Transformation(s)

Select Transformation(s)

K offset a \j [ Rotation andle
Operation ( tion
@ Caleulats @ Calculate

() Reset Reset

Yol ¥ offset ] [T Pivot
I+
Operation 0 tion
@ Calculate @ Calculate

) Reset Reset

3

@ Enable the check boxes X offset and Y offset to compensate position offsets.
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On the X Transformation page of the Wizard - Determine Position of ROIls you can select how
to determine the position in X direction. Since the cover plate was created as a whole and its
shape does not change, we recommend selecting from the Reference point group the Center of
gravity option.

Click the Next button to switch to the third page of the Wizard - Determine Position of ROls.

On the Y Transformation page of the Wizard - Determine Position of ROIls you can select how
to determine the position in Y direction. Select here Center of gravity, too.

Click the Finish button to determine the coordinates of the reference position and to return to the
parameter dialog.

In the parameter dialog of the check function Determine Position of ROls the coordinates
determined for the current input data are displayed in the table. Exit the parameter dialog by
clicking the OK button to confirm these coordinates as reference position for the offset
compensation.
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B Wizard - Determine Position of ROIs

@ %g  X-Transformation

Zoom: @ |25% BEIE Select
©) Group of regions

@ Single region
Reference point
@ Center of aravity
([ PFt edge

)
© Right edge

@ Select Center of gravity as reference point for determining the offset in the X direction.

@ Y& Y-Transformation

Zoom: @ |25% BEIE Select
©) Group of regions

@ Single region
Reference point
@ Center of aravity

a edge
-7 =P B0
Eoﬂomedge

@ Select Center of gravity as reference point for determining the offset in the Y direction.

BY Parameters of Determine Position of

| |Zoom: & 28% - ®| (] Reference data Yalue
L% offset £34.31
YA offset 497,29

@ The parameter dialog displays the reference values for the offset compensation.
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Execute the check function Determine Position of ROls. The Positions tab of the result view
displays the difference between the position of the current ROls and the reference position. Since
the reference position has been taught using the current ROls, the difference both in the direction
of Xand Y is zero.

Thus the first step of position compensation - determining the position of the current object in the
image - is completed. You have already imported the second step - defining ROls for further
evaluation - completely configured.

Execute the imported check function Define ROls to verify that the ROls were defined correctly
with respect to the reference image.
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[E Structure | & Runtime Input | % Flow|
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2nd Step: Define the ROls for gaugi|
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&1 Gauge ROIs

ﬁ Check Allowances

Transformation parameters

X offset
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@ For the image we used to teach the reference values, the offset for the reference values is zero.
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@ The defined ROIs have to be in the correct position in the reference image.
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The third step of position adjustment is changing the position of the defined ROls. This will be
done by the check function Position ROIs.

Select comment check function Further evaluation: ... and in the Check function selection
dialog from the Position group, select the check function Position ROIs. Click the depicted
button to insert the check function between the comment check functions 3rd step: ... and Further
evaluation: ....

Execute the check function Position ROIs. There will be no change in the Moved ROIs tab of the
result view since no position adjustment is necessary for the reference image.

Open the parameter dialog of the check function Transfer Image and select the image
Cover_Plate_03_OK_Moved.bmp. In this image the cover plate is in a different position so you
can observe the effects of the position adjustment. Close the parameter dialog by clicking the OK
button.
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i f ' Set Position Parameters

=
[

1

8.1. Compensation of offsets

-- Positioning
- w@ Transfer Image

----gG Define ROls
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@ During teaching, the check function Position ROls does not change the position of the ROls.
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Execute the check function Determine Position of ROIs. In the Positions tab of the result view,
the differences between the reference position and the position in the current image are
displayed.

Execute the check function Define ROls. As you can see in the result view, the defined ROls are
not in the correct position for the current image.

D @
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Eotime Explorer - ka 4 b Positions | Input ROIs Zoom: @ (25% ® | @g H
[E Structure | I¥ Rurtime Input | i Flow| . - — = .
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Positioning
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-[E] 1st Step: Determine the current posil Rotation 0.000
£ Define ROIs Pivat X 0.000
----gG Determine Threshold Pivot Y 0.000

&G Create ROIs by Thresholding

-|% Detemmine Posttion of ROls

=] 2nd Step: Define the ROIs for gaugi
Define ROls

J 3rd Step: Move defined ROls

- Further processing: Gauging
----gG Determine Threshold

----gG Create ROls by Thresholding
ﬁ Gauge ROIs
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@ The check function Determine Position of ROls measures the offset of the cover plate's position in

the image.
Check Routine Explorer = X = - = . -
[E Stucture | J:T— Rurtime Inpit | ;ﬁ Flow| ' ROIs| Image section Zoom: @ 25% @ e, = @
Postionng I‘IDD I2{}1} I.'ﬁl}'D I-iDD ISDD I\‘S'I}'D I'.-'DD .EDD I‘.)DD |‘H}'DI}I L 1500 2000
BlE| (Gauging distances and widths with Positioning
- w@ Transfer Image -
1st Step: Determine the current posil 8_
----gG Define ROls §
£ Detemmine Threshold o
&6 Create ROIs by Thresholding 3
J‘ Determine Position of ROls g'
- 2nd Step: Define the ROIs for gaugii 3—
G Define ROls =]
{E] 3rd Step: Move defined ROIs @
f‘ Position ROls b
-[E] Further processing: Gauging g
----gG Determine Threshold g'
----gG Create ROls by Thresholding =1
ﬁ Gauge ROIs §
& Check Allowances =
=

@ The position of the defined ROIs must be adjusted.
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Execute the check function Position ROIs. This check function moves the defined ROIs by the
difference computed in the check function Determine Position of ROIs so the ROls end up in
the correct position for the current image as displayed in the result view on the Moved ROls tab.

Images, ROls, histograms and measurement lists are exchanged in NeuroCheck using data
objects. When inserting or adding a check function, it is automatically determined what data
object the check function uses. This setting remains unchanged when adding further check
functions.

The two check functions following the check function Position ROIs and the comment check
function Further evaluation: ..., the check functions Determine Threshold and Determine ROls
by Thresholding therefore continue to use the non-adjusted ROls. For these check functions to
use the adjusted ROIS, the data objects used must be changed in the Runtime Input Data
assignment of the check functions.
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1st Step: Determine the current posil 8_
----gG Define ROls §
£ Detemmine Threshold o
&6 Create ROIs by Thresholding =
----- f ‘ Determine Position of ROls g'
2nd Step: Define the ROIs for gaugii 3—
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@ The position of the defined ROIs must be adjusted.
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Right-click the check function Determine Threshold. Select Runtime Input Data from the
context menu.

In the Edit runtime input data dialog from the Required data list select ROI List. In the tree
view Available data, the check box in front of the sub-item ROI List of the check function Define
ROls, which is located below the comment 2nd step: ..., is enabled. This means that for
computing the histogram and the threshold the list of ROls from this check function is used which
contains the uncorrected ROls.

In the tree view Available data enable the check box in front of the sub-item ROI List of the
check function Position ROIs. Now for computing the histogram and the threshold, the check
function Determine Threshold does not use the ROIs manually defined in the check function
Define ROIs as input data objects but the ROIs determined by the check function Position ROls
with the adjusted positions.

Exit the dialog by clicking OK.

Change the Runtime input data of the check function Determine ROIs by Thresholding in the
same way so this check function also uses the adjusted ROls as input data objects.
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=% Detemine Position of ROls
% 2nd Step: Define the ROls for gauging

%ﬁ: 3rd Step: Move defined ROls
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kr processing: Gauging
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Selected check function

Determine Threshold (QID = 2003 )
Required data:

Type Created by

E Image Transfer Image
2 ROIList Postion ROls

Preview:

@ The input data assignment of the two imported check functions Determine Threshold and Determine
ROIs by Thresholding must be changed so the ROls are used whose position were changed.
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Execute the check function Create ROIs by Thresholding. The auxiliary object on the left edge
of the cover plate and the two holes are found and created.

Further evaluation can take place without changing the configuration since the following check
functions use the ROIs determined by thresholding and are therefore independent of the position
adjustment of the manually defined ROls.

Thus the check has been amended with the position adjustment. Offsets of the X and Y position
of the cover plate can be compensated and the gauging carried out.
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@ After position adjustment both the background and the holes are found even if the cover plate position
has changed.
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@ After position adjustment, the width and the distance between the holes can be measured.
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8.2 Compensation of rotation
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Goal

You want to gauge cover plates that are rotated with respect to the horizontal.

Result

You will know how to configure the rotation compensation and to trace the angle for gauging.

Solution

Duplicate the check from the previous section and change the name to "Gauge distances and
width with rotation compensation®. To compensate rotation, the orientation must also be
determined during position determination. For this the position data including the data necessary
for rotation compensation are taught again. Open the Transfer Image parameter dialog and
select the image Cover_Plate_01_OK.bmp, Which is the reference image for the position
adjustment and the determination of the ROls.

Open the parameter dialog of the check function Determine Position of ROIls and click the
Teach button to open the Positioning wizard.

On the first page of the Wizard - Determine Position of ROIs enable all four check boxes:
X offset, Y offset, Rotation angle and Pivot.

Click the Next button several times to reach the Rotation page.



[ =N Wizard - Determine Position of RO

[‘ \ @, Select Transformation(s)

Select Transformation(s)

K offset
Operation
@ Calculate

() Reset

Y4 ¥ offset
Operation
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@ Reset

a
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[+
E]

Rotation angle
Operation
@ Calculate

) Reset

Pivot
Operation
@ Calculate

) Reset

8.2. Compensation of rotation

0 To compensate the object's rotation, the Rotation angle and the Pivot must be determined during

teaching.
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As calculation method for the angle determination, select Polar distance (Contour). This method
uses more computational resources than the Principal axis method and yields more precise
results.

Click the Next button to switch to the Pivot page.

To compensate the rotation, apart from the angle of rotation, the point around which the object is
rotated must be determined. This point is the pivot. In this case the center of the cover plate is the
pivot. Since the cover plate is an individual object, leave the default settings and close the Wizard
- Determine Position of ROIs by clicking the Finish button.
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9 The option Polar distance (Contour) offers a more precise determination of the Rotation angle.

=5/ Wizard - Determine Position of ROE
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[m] »

© Determine the Pivot from a single ROI.
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In the parameter dialog the reference values for the X Offset and Y Offset, the Rotation and the
Pivot X and Pivot Y are displayed. Click the OK button to close the parameter dialog.

:

Yy
~
w,

Open the Transfer Image parameter dialog and select the image
Cover_Plate_07_OK_Rotated.bmp, in which the ROl is rotated.

E

Execute the check function Position ROIs. The ROls are positioned above the holes and the left
edge of the cover plate.

@@
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9 The parameter dialog displays the reference values for the offsets, the angle and the pivot.
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9 The position of the ROls is also compensated for rotated objects.
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Execute the check function Gauge ROIls. For a rotated cover plate, gauging the Extension,
maximal directed does not correspond to the width of the holes. To be able to gauge the width
for rotated cover plates, the angle direction must also be compensated.

For this open the parameter dialog of the check function Gauge ROIs and enable Angle tracing.
By selecting this option the angle for gauging is automatically corrected by the determined angle
of rotation.

Close the parameter dialog by clicking the OK button.
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@ Gauging the holes' width takes place in the wrong direction.
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0 Enable the check box Angle tracing to be able to gauge the holes' width even for rotated objects.
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@ Execute the check function. Gauging the Extension, maximal directed corresponds to the width
of the holes. The compensation of the rotation is completely configured.

u
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9 With the traced angle, the width of the holes is gauged.

: Determine Position of ROls 4 ﬁleasurementgraphics] Result | Input Image’ Zoom: & 150% ~ @& ®:‘ = 5
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9. Data Input and Output

The values measured with NeuroCheck often have to be saved for further evaluation or archiving in
files, or transferred to a different computer. Likewise, parameters and target values must also be
adjusted to work piece changes during automatic mode, either via manual input by the operator, by
modifying a configuration file or by transferring data from one computer to another.

In this chapter you'll learn how to
e save measuring results determined by NeuroCheck to a file

e enter target values manually via keyboard during automatic mode
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9.1 Write gauging results to file
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Goal

You want to save the data measured with the check routine Gauging. chr and the check routine
Gauge ROls to file.

Result

You will be able to integrate a Data Format Converter, create pins and register cells, and connect
check function results to register cells.

Solution

Open the check routine Gauging. chr you created in chapter 6 (Gauging). In this section we will
write the gauging results of the check Gauge distances and widths to a CSV file (CSV: short for
Comma Separated Values, a file format for saving simple tables).

Result output takes place in two steps: In the first step, the result is copied to a register cell and
buffered there right after it has been determined by a check function. After the check routine has
been executed completely, the result from the register cell is sent to a pin and appended to the file
in the second step.

To create this transmission path between check routine and file, we recommend working in the
opposite direction of the data transfer since when creating a new register cell, the pin to which the
results are transferred should already exist.

For the input and output of data NeuroCheck offers maximum flexibility to meet a
multitude of requirements. Because of this flexibility a rather large number of
settings must be configured. This makes the configuration of data output appear
rather time-consuming even for simple cases such as this one.

Pins are provided by the Data Format Converter. Open the Data Format Converter Manager in
the System menu by selecting Data Format Converter Manager to integrate a new converter.
Click the New... button.

On the first page of the Data Format Converter Wizard select File since you want to write the
gauging results to a file. Click the Next button to switch to the next page of the wizard.
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B et FormatComar e

BN Predefined converters Data format converter info
= @;[ Keyboard converter

B Parameter / Targat Value In H
&, User defined converters Converter category: File

Serial interface & Ethemet conve RicasclSetihEg Saunned.
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T Other converters

About...

Data Format Converter

Please select the data source / target type.
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() Digital 110

{2 drivers detected)
() Fieldbus

{2 drivers detected)
(7 Serial interface & Ethemet (1 driver detected)
Industrial Ethemet

Communication without a device:
@ Fie
pota Base

J\_:(her

{4 drivers detected)

@ n the Data Format Converter Wizard select File to integrate a file converter.

117



NeuroCheck Training Course

118

From the selection box on the second page of the Data Format Converter Wizard select the
converter driver Data Format Converter for CSV files. Converters created by this driver enable
data input and output via CSV files. Click the Next button to switch to the next page of the wizard.

On the third page of the Data Format Converter Wizard select Output file. Click the Browse...
button to create the output file.

The Select file dialog opens in the Data Output folder in the project directory. Create a new file
"Gauging results" and close the dialog by clicking Open.

Create the new converter by clicking Finish.



o e e I ==

@ @ Data Format Converter driver

Please select the Data Format Converter driver.
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Select one of the drivers from the list:
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BMNEURO
MCHECK

Industrial Vision Systems

Please select a file

Format converter direction

@ Input file

@ Qutput file

Filename:

C:\UsershPublic'\Documents \NeuroCheclk\&. 0\Default_EN\Data
Output'Gauging results.csv

l Browse... I

9 Select Output file because the converter is to be used for data output

9.1. Write gauging results to file
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The Data Format Converter Manager will display a warning that the new converter does not
provide any pins. While the converter for communication via fieldbus that you encountered in
chapter 5 (Automated Inspection) provides pins automatically, the pins for the data output
converter have to be defined first. Click the Properties... button.

In the CSV File — Data Format Converter Configuration select Output pins from the tree view
and click the Add... button to create new pins. For converters writing results to files, a pin is the
connection between a result and an entry in the file. In the CSV converter this corresponds to the
entry of one column in the CSV file.

You can define the properties of the new pin in the Pin configuration dialog. Enter "Upper
distance" in the Name field. The pin will be listed with this name in the pin selection dialogs.

Gauging results are always floating point values, therefore select Floating point humber as
Data type. To output results, the data type of the result determined by NeuroCheck must be
identical to the data type of the pin used for data output.
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File converter

42 Data Format Converter for C
-B Data Base convertar

------ T Other converters

Assembly Index
Displays the index of the assembly.

& No pins defined. s About
Test... Help

] 1 + Remove [ QK ] [ Cancel ]

9 After integration of the converter, a warning is displayed that no pin has been defined. Click the
Properties button to define new pins.

BN CSV File - Data Format Converter Configuratic i

=[5 File QOutput pins
i [ File name

i =y Overflow handiing Mame Data type
g. QOutput pins

i Add... i Edit... Bemove

@ Select the Output pins page to edit the list of defined pins.

. H )
e S

Upper distance

Data type: b Floating point number [;]
Boclean
= Floating paint number
o Float array
= Integer
-g-Stri ng

0 Name the pin "Upper distance" and select Floating point number as data type.
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Add three more pins "Lower distance", "Upper width" and "Lower width" for the output of further
results. From the Data type selection box select Floating point number for each pin.

Click the OK button to close the CSV File — Data Format Converter Configuration dialog.

This opens a dialog inquiring whether you want to create the file for the result output right away or
when the first result is being written. Click the Yes button to create the file at once.

Then close the Data Format Converter Manager by clicking OK.

Since the pins exist, you can now create the register cells and connect them to the pins, building
up the transmission path between check function and file.

You can create register cells in the Data Register Manager. In the System menu select Data
Register Manager. Switch to the Output register page which displays an empty list since no
output register cells have been created yet.

Click the New... button to create a new register cell for buffering a result.
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=[5 File QOutput pins
i [ File name
Qvedlow handling Mame Data type
B Fomat onti &* Upper distance Floating point number
ormat options &* Lower Distance Floating point number
“&* Upper width Floating point number
B* Lower width Floating point number
Fadd.  1[ Edt. | [ Remove | [ impot. |

Datatype  Description Cumert YValue Connection details

Usage in cument check routine: Registers data

| Read input data |

o No register connections available

Send output data |

Name QID Description Edit.... |

Duplicate

| Read register values from check routine

To edit the check routine references to the output registers, please close this
dialog and open the Check Routine > Data Cutput Dialog.

@ In the Data Register Manager click the New... button to create a new register cell for buffering a

result.
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For the register cell to be usable for buffering results, it must be a cell of the output register. On
the first page of the Register Cell Wizard select Output register. Click the Next button to switch
to the next page of the wizard.

From the Data type selection box select Floating point number since the gauging results are
floating point values and the register cells must have the same Data type as the results.

By default the field Register ID shows the smallest unused number between 2000 and 2999. The
Register ID is used for identifying the register cell within NeuroCheck. Therefore, the Register ID
must be unique and, like the Data type, it cannot be changed subsequently. Keep the default
setting.

In the Description field enter the name with which the register cell will appear in the selection
dialogs. Unlike the Register ID and the Data type, the Description can be modified later. As
Desctiption for this register cell enter "Distance of the upper hole".

Click the Next button to switch to the next page of the wizard.
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B2 Register Cell Wizard B

€ \ B Regsterceltype

g

Registéf Cell

Please select the register type.

Register type
@) Input register
@ Qutput register

(| = register

@ On the first page of the Register Cell Wizard select the Output register option for the new register
cell.

82 Register Cel Wizare s

@ @ Output register cell properties

Define properties for the register cell.

Register cell properties

Data type: [ Float {double precision) - ]

Register ID: (2000 =

Description: Distance of the upper hale

@ On the second page of the Register Cell Wizard select the data type Floating point number and
enter a description for the register cell. Keep the default ID value suggested by NeuroCheck.
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On the third page of the Register Cell Wizard select Connect to Data Format Converter for
the result being buffered in this register cell to be transferred to a pin after the check routine has
been executed. To select the pin the result will be transferred to, click the Change connection...
button.

You have already encountered the Connect register cell 2000 to data format converter dialog
in chapter 5 (Automated Inspection). In this case, only data pins are listed in the list of available
pins. The process pins provided by the fieldbus converter are not listed since register cells can
only be connected to data pins not to process pins. Select the pin Upper distance as output target
for the register cell. Exit the dialog by clicking OK.

Click the Next button to switch to the last page of the wizard.
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| BN Register Cell Wizard

@ @. Register connection

Connect register to a target

Connection
) Mone
Parameter / Target Value Input

Edit details...

@ Connect to Data Format Converter

k: Change connection...

Connection
Driver assembly: -None-
Device/File: -None-
Pin: -Mone-

@ On the third page of the Register Cell Wizard select Connect to Data Format Converter to transfer
the result from the register cell to a converter pin.

BY Connect register cell 2000 to data format co

Datatype: Float

Pins available for connection to the selected register cell:

E|=E Predefined converters

. E-JEl Keyboard converter

E Parameter / Target Value Input

o, User defined converters

=-[@ File converter

| [@-E+ Data Format Converter for CSV files - C:\Users\Public\Documents'Neuro

Digital 110 converter
Fieldbus converter
&, Field Bus Standard : NcFbVirtD

g

@ In the Connect register cell 2000 to data format converter dialog, select the pin you want to use for
the output of the register cell values.
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On the last page of the Register Cell Wizard, the settings are summarized: The new register cell
is a cell of the Output register of the Floating point number type with the Register Cell ID
2000 and the Description Distance of the upper hole. The cell is connected to a file converter

pin.
Click the Finish button to close the wizard.

In the Data Register Manager the newly created register cell is listed on the Output register
page with the set properties.

To create three register cells for the other gauging results, duplicate the created register cell.
Select the created register cell and click the Duplicate button three times. The copies are of the
same data type as the original and their register cell ID is set automatically. Please note that
these two properties cannot be changed subsequently.

Click twice (don't double-click!) in the row 20017 the column Description and enter "Distance of
the lower hole".

In the same row click in the Connection details column the link None.

Connect the register cell in the Connect register cell 2001 to data format converter dialog to
the pin Lower distance.

Close the Connect register cell 2001 to data format converter dialog by clicking OK.

In the same way change the description for the register cell in the row 2002 to "Width of the upper
hole® and connect the register cell to the pin upper width.

Then, in row 2003 change the description of the register cell to "Width of the lower hole* and
connect it to the pin lower width.

Close the Data Register Manager by clicking OK.

The transmission path for the results is almost complete. The register cells for buffering results
have been created. The register cells are connected to pins so buffered results can be transferred
to the already created pins after execution of the check routine. The pins determine how results
are written to the file.
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s (I

@ @ Summary for Qutput register cell

Summary of register cell settings.

Froperties Walue

Register type Output register

Data type Floating paint number

D 2000

Description Diizstance of the upper hole
Target type File:

@ On the last page of the Register Cell Wizard, the configured properties of the new register cell are
summarized.

Input register (7) | Output register (4) | Free register (D)

D [Datatype  Description Cumert Value Connection details
» 2000 | Floating ... | Distance of the upper... . |0 [File] : [C:.. \Gauging results.csv] : [Upper...
2001 | Floating ... | Distance of the lower ... |0 ST i ; :
2002 | Floating ... | ‘wfidth of the upper hale: |0 [File] : [C:.. \Gauging results.csv] : [Upper...
2003 | Floating ... | ‘Width of the lower hole |0 File] : [C: . \Gauging results.csv] - [Lower...
Lsage in cument check routine: Register cell Registers data
B The register is not referenced by any object of the check routine. [ New... ] | Bead input data |
Name 0ID  Description [ Edit... ] [ Send output data ]
Duplicate
Delete | k

@ In the Data Register Manager duplicate the newly created register cells three times, and change the
description and connection of the new register cells.

129



NeuroCheck Training Course

@ The last link in the transmission path is the connection between the check function results and the

- register cells. To connect them, select from the Check routine menu the Data Output item.
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Check Routine | Edit  Check Function
O MNew Ctrl+N
2 Open. Ctrl+0
& Save Ctrl+5
Save As...
Close

Manual Selection

Check Routine Wizard

Import...
Export...

Object Identification Numbers

Operating Modes

H QO 5% e ONew £F0pen Jsave B [ ~ i3 (D2

Tools  System  View 7

v|[§, B8 B E B ||Nosec Profile - [5“

=

X

Image Qutput
E  Datalnput
| =+ Data Output

%

LS

Self-Test

late

4

G Descriptinn] Zoom: @ 100% ~|@® ®:“ =l
ig‘ Gauging distances and widths -

Checks the width of the holes and the distances to the left edge.

Properties

=

4

G Descriptinn] Zoom: @[150% ~|@® | @0, = @
LE‘ Gauging distances and widths I

Checks the width of the holes and the distances to the left edge.

@ From the Check routine menu, select Data Output to connect the check function results to the

register cells.
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The Output Data Configuration dialog shows the entire tree structure of the current check
routine. To output the gauging results of the holes' distances and widths, click the depicted
symbol next to the check Gauge distances and widths to expand it. In the same way expand the
check function Gauge ROIs and then the measurement Distance from upper hole to left edge.
Enable the check box in front of Measure value to output the gauging result of the selected
measurement.

In the Assign Register ID dialog you can select the cell from the Available registers list where
you want to buffer the gauging result for output. Select the cell Distance to the upper hole to
connect it to the gauging result from Distance from upper hole to left edge. Close the dialog by
clicking OK.
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| =N Output Data Configuratio

Exposable data tems:
-- Gauging
--|E (Gauging distances and widths
| Execution result [ID = -7-]
[0  Execution resutt info [ID =-2-]
t-w@ Transfer Image
H-E6 Define ROl
H-Z3 Determine Threshold
r-E8 Create ROIs by Thresholding
—Il--ﬁ Gauge ROls
[0 Bxecution resutt [ID =-7-]
- Execution resutt infa [ID = -7- ]
Measure Nao: D 'Distance from upper hole to left edge
Measure value [ID =-7-]

v @azure Mo: 1 'Distance from lower hole to left edge’
N_AJ.II’E No: 2 Width of upper hole’
Measure No: 3 Width of lower hole”
-f& Check Allowances
Ju§| (Gauging with sub pixel accuracy
JlE| (Gauging of parallel edges
JlE| (Gauging in metric units

Parameter display settings:
Payload values [T XML parameter data sets
Execution results [ XML target value data sets

[ Expand ][ Collapse ]

@ In the Output Data Configuration dialog select the result you want to be output.

(8 tssign egiserid . ===

Awailable registers:

D Description

2000 Distance of the upper hole
2001 Distance of the lower hal
2002  Width of the upper hole 4\:
2003  Width of the lower hole

@ In the Assign register ID select the register cell where you want to buffer the result.
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@ Likewise, connect the gauging result Distance from lower hole to left edge to the register cell
Distance of the lower hole, the gauging result of the measurement Width of upper hole to the
register cell Width of the upper hole, and the gauging result of the measurement Width of lower
hole to the register cell Width of the lower hole.

Close the Output Data Configuration dialog by clicking the OK button.

Save the check routine to save the settings you made in the Output Data Configuration dialog.
The pins and register cells are part of the NeuroCheck system configuration and will be saved
automatically to the NeuroCheck configuration file upon closing the Data Format Converter
Manager and the Data Register Manager.

B}  The transmission path for the output of results from the check routine to the file is now complete.
You can now output some results. Since data output is only executed automatically in automatic
mode, switch to automatic mode and execute the check routine several times.

@ Use the Windows Explorer to navigate in the project directory into the sub-folder Data Output.
Open the file Gauging results.csv with a spreadsheet such as Microsoft Excel or a text editor
like Notepad. The spreadsheet columns correspond to the pins, i.e. result values. From the third
row on, each row corresponds to one execution of the check routine in automatic mode.

Usually, the output of results only takes place in automatic mode. Therefore, no
new row is added to the CSV file when the check is executed in manual mode.

Apart from the output of gauging results to files, NeuroCheck allows you output of gauging results
via other communication hardware such as fieldbus or Ethernet. For this the corresponding data
pins must be created in the respective Data Format Converter, and the register cells must be
connected to these pins. Please note that the automatically integrated converter for digital /O
does not support the creation of data pins. Therefore, for result output use the converter Digital
1/0 Advanced.
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-8 Determine Threshold

£0 Create ROIs by Thresholding

{51 Gauge ROIs

-] Execution resutt [ID =-2-]

-0 Execution result info [ID = -7- ]

Measure Mo: D Distance from upper hole to left edge’
i Measure value [ID = 2000]

Measure No: 1 Distance from lower hole to left edge’
Measure value [ID = 2001]
Measure Mo: 2 Width of upper hole’
Measure value [ID = 2002] |
= Measure No: 3 Width of lower hole” Help

Measure value [ID = 2003]
E]--ﬁ Check Allowances il OK
ERT= ] . I
4 | I | b Can:k.
L

m

Parameter display settings:
Payload values [C] XML parameter data sets
Execution results [ XML target value data sets

[ Expand ][ Collapse ]

@ Enable output for further results and connect them to the corresponding register cells.

[ |'/C-E2:.! H9- o =
. o

Home Insert Page Layout Formulas Data Review View
_.._j * Calibri i -lA A=
3
i Bl U | [ A || S
> F —
Clipboard ™ Font F} Alignment (P
| E22 e % |
A B C D E
1 |'Upper distance' 'Lower Distance' 'Upper width' 'Lower width'
2 |'Float' 'Float’ 'Float' 'Float’
3 |'sg' '89' '45' '45'
4 '108' '108' ‘44" ‘44"
5 |'88' ‘89" '45' '45'
6 |"108' '108' ‘44 '44'
7

@ The results written to the CSV file can be displayed in a spreadsheet such as Microsoft Excel.
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9.2 Manual setting of target values in automatic mode
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Goal

You want to be able to change target values manually during automatic operation to adjust the
inspection to various batches.

Result

You will be able to link parameters and target values using the Parameter /Target Value Input
dialog, and to use the Parameter /Target Value Input dialog.

Solution

In the check routine Gauging. chr, for which you configured saving gauging results in the
previous section, you want to set the target value and allowances for the distance of the holes
from the left edge in automatic mode. Setting the target values or parameters is done the same
way as the output of gauging results. In the case of Parameter /Target Value Input, a dialog for
manually entering target values or parameters during automatic mode, no device or Data Format
Converter is necessary since the input of values from the Parameter /Target Value Input dialog
takes place directly into the register cells.

The values are buffered in these register cells until the check function is executed. Right before
execution, the check function reads the target values or parameters from the register cells, and
uses them instead of the values configured in the parameter dialog.

Therefore, the first step is to create register cells for buffering target values. For this, in the
System menu select Data Register Manager or click the depicted icon. Go to the Input register
page to create the new register cells.

Click the New... button. Select Input register from the first page of the Register Cell Wizard
and click Next to switch to the second page of the wizard.

From the Data type selection box select Floating point number, keep the automatically created
value in the Register Cell ID field and enter "Distance between the holes and the edges in pixel"
as Description. Click the Next button to switch to the third page of the wizard.
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Output register (4) | Free register (0)|

D Datatype  Description Cumert Value Minimum  Madmum  Connection details

4 LS 3
Lsage in cument check routine: Register cell Registers data
o Mo register connections available [ New.. ] | Bead input data |
| Name 0ID  Description | k:_ [ Sendoutput data |

Q In the Data Register Manager click the New... button to define new register cells.

@ E Input register cell properties

Define properties for the register cell.

Register cell properties

Dstatype:  |Float (double precision) v |

Register [D: 1000 |2

Description: Distances between the holes and the edges in pixel

9 On the second page of the Register Cell Wizard select the Floating point number data type
corresponding to the target value data type, keep the default ID and enter a Description for the new
register cell.
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Enable the check box Activate range check so that only values within a given range can be
entered. For Minimum enter "80" as minimum admissible value and for Maximum "110" as
maximum admissible value. Click the Next button to switch to the fourth page of the wizard.

Select the Parameter /Target Value Input option from the Connection group. Thus the register
cell is not connected to a converter but to the parameter / target value input. Unlike converters the
parameter / target value input has no pins but is selected as a whole.

Click the Edit details... button to enter instructions for the operator.

In the Details to be displayed in Parameter /Target Value Input dialog, enter instructions for
the operator in the Comment field such as: "Change this value if the nominal distance between
the left edge and the hole is changed.” Click OK to close the dialog.

Click Next to get to the last page of the wizard, then click the Finish button to close the wizard.
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)|

5

ivate range check

r defined range for this register cell

ml'nimum: 80.000000 = Madmum: [110.000000 =

Help [ Net> ][ Cancel

| BN Register Cell Wizard
@ @ Register connection

Connect register to a source

Connection
@ None

@ Parameter / Target Value Input

Edit details...

() Connect to Data AkJa‘t Converter

© Select Parameter /Target Value Input to enable target value settings.

(|28 Details to be displayed i

Comment:

Change this value if the nomimal distance between the left
edge and the holes is changed.

Browse. ..

Cancel

9 Enter a Comment explaining the meaning of the input value to the operator.
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@ Copy the new register cell twice by clicking Duplicate. Select the first copy and click Edit... to
open the Register Cell Wizard.

A warning message will open informing us that the current value of this register cell does not
comply with the range defined. Click OK to acknowledge this message. We will take care of this
later on.

Q You can change the properties of the register cells in the Register Cell Wizard. As description
for the register cell enter "Lower allowance for distance between holes in pixel".

Change the permissible value range to -10 to 0.
Connect the register cell to the Parameter / target value input.

In the Comment field of the Details to be displayed in Parameter /Target Value Input dialog
enter: "Lower the value to increase quality standard. Use negative values."

Exit the dialog by clicking OK. Exit the wizard by clicking Finish.
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Input register (1) | Output register (4) | Free register (D)

D Datatype  Description Cumert Value Minimum  Madmum  Connection details
1000 | Floating ... | Distances betweenth... |0 80 110 Parameter / Target Value Input] : [Chang|
» UL Floating ... | Copy of register 1000 |0 20 110 Mot assigned
1002 | Floating ... | Copy of register 1000 |0 a0 110 Mot assigned

Lsage in cument check routine: Register cell Registers data
B The register is not referenced by any object of the check routine. Read input data
[ Send output data

Mame QID Description ‘ [ Edit... ]

Duplicate k:

@ Select the duplicated register cells and click Edit....

|82 Register Cell Wizare 5)

@ @ Summary for Input register cell

Summary of register cell settings.

Froperties Walue

Reqister type Irput register

[iata type Floating paint number

D 1001

Description Liowwer tolerance of holes distance in pixel
Source type Parameter / T arget % alue Input

Fange check Yes

Minirnurn -10.000000

t axirnum 0.000000

@ 'n the Register Cell Wizard change the Description, the Value range and the Comment of the
edited register cell.
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Select the second copy and click Edit....

Again, a warning message opens. Click OK to acknowledge it.

In the Register Cell Wizard enter "Upper allowance for distance between holes in pixel" as
description.

Change the permissible value range to 0 to 10.
Connect the register cell to the parameter / target value input.

In the Comment field of the Details to be displayed in Parameter /Target Value Input dialog
enter: "Lower the value to increase quality standard. Use positive values."

Exit the dialog by clicking OK. Exit the wizard by clicking Finish.

After all three required register cells have been created and connected to Parameter /Target
Value Input, close the Data Register Manager by clicking OK.

In the next step we have to make sure that the entered target values are used during check
routine execution. First, make sure that the check routine Gauging. chr is open. From the
Check routine menu select Data Input.

You can select target values and parameters to be read from the input register in automatic mode
in the Dynamic Input Data Configuration dialog. Enlarge the check Gauge distances and
widths, the check function Check Allowances within, and the measurement Distance of the
upper hole to the edge.

Enable the check box in front of Reference value to use the value of a register cell as reference
value.
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e v ==

@ @ Summary for Input register cell

Summary of register cell settings.

BY Dynamic Input Data Configuratiol

Exposable data items:

Froperties Walue

Reqister type Irput register

[iata type Floating paint number

D 1002

Description Upper tolerance for hole distance in pisel
Source type Parameter / T arget % alue Input

Fange check Yes

Minirnurn 0.000000

t axirnum 10.000000

-5 Gauging

= (Gauging distances and widths
6L Activate Check [ID = -7-]
w8 Transfer Image

g@ Determine Threshold
gG Create ROls by Thresholding
ﬁ Gauge ROls
Bﬁ Check Allowances

5. Distance from upper hole to left edge
Ll Reference value [ID =-7-]
rC Low tolerance [ID = -7-]
AN High tolerance [ID =-7-]
i Distance from lower hole to left edge
¥ Width of upper hole

@ Change the second duplicated register cell in the Register Cell Wizard as well.

9 From the Check routine menu select Data Input and in the Dynamic Input Data Configuration

dialog select the target value you want to change in automatic mode.
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In the Assign register ID dialog the created register cells of the input register with the correct
data type are displayed. Select the register cell Distance between the holes in pixel to use its
value as reference value for the measurement Distance from upper hole to left edge.

Exit the dialog by clicking OK.

Enable the check box Low tolerance and connect the entry to the register cell Lower tolerance of
holes distance in pixels. Enable the check box High tolerance and connect the entry to the
register cell Upper tolerance of holes distance in pixels.

From now on the values from the register cells are used for the reference value and the
allowances of the measurement Distance from upper hole to left edge. The same values are to be
used for the inspection of the Distance from lower hole to left edge measurement.

For this, expand this measurement in the Dynamic Input Data Configuration dialog. Enable the
three check boxes and connect them to the corresponding register cells.

Close the Dynamic Input Data Configuration dialog by clicking OK. Setting the target values via
Parameter /Target Value Input is now completely configured.

Save the check routine and thus the connection of the target values to the register cells. The
register cells and their configuration are part of the NeuroCheck system configuration and they
are saved automatically upon closing the Data Register Manager.



Available registers:

Description Value

Distances between the holes. . 0

Upper tolerance of holes dist..kﬂ'
Lower tolerance of holes dist. JAND

Current value of exposed item in check routine

Reference value:

Apply thiz value ta the selected register cell

g@ Determine Threshold

g@ Create ROls by Thresholding

+ ﬁ Gauge ROls

E-{5d Check Allowances

=t Distance from upper hole to left edge

Reference value [ID = 1000]

Low tolerance [ID = 1002]

High tolerance [ID = 1001]

Distance from lower hole to left edge

Reference value [ID = 1000]
Low tolerance [ID = 1002]

High tolerance [ID = 1001]

Width of upper hole

Whdth of lnwer hale

@ Select the other target values you want to use in automatic mode and connect them to the

corresponding register cells.

»

m

9.2. Manual setting of target values in automatic mode

5]
il
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Switch into automatic mode to use and test the defined target values via Parameter /Target
Value Input. Start automatic mode and execute the check routine several times.

In the process view in the Check function visualization list the measured values are displayed
in the Measure column. The values for the target value and both allowances from the register
cells are displayed in the Nominal value, Tol+ and Tol- columns with the depicted icon. The
target values and allowances configured in the parameter dialog are displayed in the Target
value, Tol+ and Tol- columns without the depicted icon.

Since you haven't entered any values for Parameter /Target Value Input, the values from the
registers and those entered in the target value dialog are the same.

In chapter 7.3 (Creation of a Control Panel Menu) opening the Parameter /Target Value Input
dialog has been linked to the key. Press this key or click F6: Input table in the LCD matrix.
This command is only executed if there is no start signal for NeuroCheck.

The Parameter /Target Value Input dialog opens. In the Data view table the register cells
connected to this dialog are listed on the Gauge distances and widths page.

Select row Distance between the edges from hole in pixels. On the right side of the dialog, the
description you entered for the value of this register cell is displayed.

Click the New Value column to enter a new reference value. Enter "95". Press the key to
close the entry.

Next to the Apply button a green arrow is flashing to show that a new value has been entered but
hasn't been transferred to the register cell.

To transfer the value to the register cell, click Apply.
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Text Measure [ Nominal v [ Tal+ B Tol- Nominal Val ~ Taol+ Tol-

Distance from ... | ESI000 88.000 3.000 -3.000 88.000 | -3.000
Distance from... [NESI000] 82.000 3.000 -3.000 82.000 ! -3.000
Width of upper .. [ NEEN 45,000 2.000 -2.000 45000 ! -2.000
Width of lower hole [ RAS000] 45,000 2,000 -2.000 45,000 ! -2.000

@ The Check function visualization list in the process view displays the target values saved in the
register cell and the target values configured in the target value dialog.

A New values have not been applied yet.
Press the ‘Apply’ button to apply all new values to the system.

Changed values: 1

Data view Details for selected parameter

Gauging distances and widths | Change this value i the
nomimal distance between

Minimum ~ Maximum  Cument Value New Value he left edge and the holes is

1000 Distances betwee... 8 8 kchanged.
Uppertolerance of ...
1002 |Lowertolerance of ..

@ After entering a new value, a green arrow flashes next to the Apply button.
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In the Status group of the Parameter /Target Value Input dialog it is indicated when the values
are adopted. The New value column is now empty while the entered and now adopted value "95"
is displayed in the Current value column.

Execute the check routine again. In the Check function visualization list the new value can be
found in the Target value column with the depicted icon, both in the Distance from upper hole to
left edge row and the Distance from lower hole to left edge row since both measurements are
connected to the same register cell.

Since the difference between the measured value and the target value is greater than the
allowance, the result is not OK.

You changed the target value for the distance between the left edge and the holes during
automatic mode.

By the way, the Parameter /Target Value Input dialog can stay open during execution of a check
routine.

You can define parameters in the same way. Furthermore, it is possible for data input, as it is for
data output, to receive values from files or communication hardware such as fieldbus or Ethernet.
For this the corresponding data pins must be created in the respective converter, and the register
cells must be connected to these pins. Please note that the automatically integrated converter for
digital /0 does not support the creation of data pins. Therefore, for defining parameters and
target values use the converter Digital /O Advanced.
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=i Parameter / Target Value Inpu

New values have been applied to the system.
Flease verify if the new values have the desired effect to the system.

Date/Time: 2011-09-20 16:15:58
Changed values: 1

Data view Details fo cted parameter

Gauging distances and widths |

D Name Minimum  Madmum  Cument Value New Value
1000 | Distances betwee... 110
Uppertolerance of ... 0
Lowertolerance of .. 0

No description available

A Y
ldent-No.  Text Measure [ Nominal v [ Tal+ B Tol- Nominal Val ~ Taol+
Distance from .. 55.000 3.000 -3.000 23.000

88000
Distance from... _ 55.000 3.000 -3.000 28.000
| 45000

Width of upper .. 2.000
Width of lower hole 2000

@ The Check function visualization list of the process view displays the modified target values.
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10. Troubleshooting

In automated vision inspection systems analyzing errors and problems in case of an incident is of
great importance. NeuroCheck will support you in many ways.

In this chapter you'll learn how to
e save the images automatically whose inspection yielded not OK (rejected parts)
e send or save an error report

e frace the configuration changes of NeuroCheck
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Goal

You want to save the images automatically for which the NeuroCheck evaluation yielded not OK
to review them subsequently and, if necessary, optimize the inspection.

Result

You will be able to configure the saving of error images.

Solution

Open the check routine Gauging. chr you created in chapter 6 (Gauging). In this section we will
configure the saving of error images in such a way that the image of the first check Gauging
distances and widths is saved if the result of the check is not OK.

Saving images and also saving error images is configured in the Image Output — Configuration
Dialog. To open the dialog, select from the Check routine menu the item Image Output.

In the Image Output — Configuration Dialog go to the Error images page. For the automatic
saving of images NeuroCheck uses image output jobs. On the Error images page the image
output jobs are listed and configured which are carried out if the result is not OK.

Click the New... button to define a new image output job.

On the first page of the Image Output Job Wizard you can select when to save the images.
Keep the setting Error images so that images with the evaluation result not OK can be saved.

In the Job comment field enter a name for the image output job, in this case for example
"Gauging error images"”.

Click the Next button to switch to the next page of the wizard.



10.1. Configuration of error image storage

2 mage Cutput - Configuration Diaio NN ol

i@ OK images (0)]
Activate not O K. image storage jobs

Defined jobs

Job comment Source - Check Source - Check function  Output directory File format ~ Max. number

[] Select all

(=% Image Output Job Wi )

Image Qutput Job

Please define the image type for the image output job.
Image type

- Information:
) Allimages

In this mode only emor images "Check n.0.K." of a check
@ Emorimages

function that creates an image as output will be stored.
) 0.K images

Job description

Job comment: (Gauging emor images|

9 On the first page of the Image Output Job Wizard enter a name for the image output job and select
the image output job type.
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The second page of the Image Output Job Wizard displays the entire structure of the check
routine. Click the depicted icon in front of the check Gauging distances and widths to expand it. In
this check select the check function Transfer Image. In case the result of the check Gauging
distances and widths is not OK, the image created by Transfer Image will be saved.

Click the Next button to switch to the next page of the wizard.

On the third page of the wizard, the field Directory displays the folder where the error images are
saved. By default this is the sub-directory \Image Output\Error Images\ inthe project
directory.

The first part of the file name that is used for the error image to be saved, is defined in the text

field Fixed text. Enter "Error images_"“.
The second part of the file name consists of a sequential number or the date and time of saving.
In the latter case select Append date and time.

Leave the Max. numbers of files setting at 99. This setting causes the first image to be deleted
when the hundredth image is saved to prevent the error images from taking up too much space
on the hard drive.

As File format select PNG. As opposed to the JPG format, this file format has the advantage that
the content is not changed when the image data is compressed. Subsequent reconstruction of
the inspection is only possible with unchanged image data!

Click the Next button to switch to the next page of the wizard.
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i H h
m Image Output Jab Wizard l 28 J
@ @. Image source

Select the check function that generates the image.

Gauging

Gauging distances and widths

s
G Define ROIs
y¢ Determine Threshold

&0 Create ROls by Thresholding

[ Gauge ROIs

[ Check Allowances
Gauging with sub pixel accuracy
Gauging of parallel edges
Gauging in metric units

Selection: Gauging distances and widths > Transfer Image

© On the second page of the Image Output Job Wizard select the source of the images to be saved.

i H h
BY Image Output Job Wizard l J
@ @, Target directory and file

Define the output directory and file name.
Qutput directory

Directory: C:\Users'Public'\Documents'\NeuroCheck

6. 0\Defaut_ EN'Image Output'Emor Images.

Base file name

@ Fixed text: Emor images_
) From register cell ID: (3000
File name idertification

@ Append date and time

) Consecutive numbering

File options
Max. number of files: 59 =

File format:

9 On the third page of the Image Output Job Wizard you can configure the image file properties.
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On the fourth page of the Image Output Job Wizard you can define more information to be saved
with the image. You can save this information in the Exchangeable Image File header (shortened
to Exif header) of the image file or draw it as a text row directly into the image.

When saving it to the Exif header, the image data remains unchanged since the additional
information is saved in a separate part of the image file. This method is only available for saving
images as TIFF or JPG files.

If you draw the information directly into the image, you are changing the image
content which may make it difficult to reconstruct the inspection later on precisely.
This option is always available irrespective of the image data type.

With images in the PNG format, additional information cannot be saved in the Exif header. So as
not to change the image content, do not change the option Don’t write.

Click the Next button to switch to the last page of the wizard.

The last page of the wizard summarizes the settings made. If the settings are all right, click Finish
to close the wizard and have the image output job created.
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[ m Image Output Job Wiza l 28 .I

@ @. Additional information

Define if additional information shall be written to the images
Write additional information mode

@ Dont write

Image file header (TIFF and JPG only)

@) Image contert

Date and time stamp

Check function output {emor) text
Text from register cell 1D: 3000
Copyright info from software settings

Job comment

9 You can configure if and what further information is to be saved in an image on the fourth page of the

Image Output Job Wizard.

i H h
BY Image Output Job Wiza l J

@ @, Summary

Summary of image output job settings.

Parameter Value
Image output type Emorimages
Job comment (Gauging emor images

File format PNG
File name Emorimages_2011-09-20_16-21-35-71 PNG
Write additional info Mo, dont write

Check function (Gauging distances and widths > Transfer Im...
Qutput directany C:hsers' Public’Documerts \NeuroCheck’. ..

@ On the last page of the Image Output Job Wizard the settings you made are displayed in an

overview.
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The Image Output — Configuration Dialog on the Error images page lists the newly created
image output job in Defined jobs. The columns of the table display the settings just made in the
wizard.

For the images to be saved, make sure the superior check box Activate not O.K. image storage
jobs is enabled and also the check box in the row of the created job from the Defined jobs list.

Close the dialog by clicking OK. The error image storage has been completely configured for the
current check routine.

To check the configuration make sure that in the check Gauge distances and widths the check
function Transfer image will load both images for which the inspection result is OK and images
for which the result is not OK. Of course, saving and analyzing error images is only reasonable, if
the check function Transfer image gets the images from a camera and not from file.

Switch to automatic mode and execute the check routine several times.

Use the Windows Explorer to navigate into the project directory and its sub-directory \ Image
Output\Error Images\.Each time the evaluation of the check yields not OK, the input image
including date and time in its name is saved to this directory.



10.1. Configuration of error image storage

€ Erorimages (1) [@ 0K images (0)

Activate not O K. image storage jobs

Defined jobs

MNo. Job comment Source - Check Source - Check function  Output directory File format ~ Max. number

m (Gauging emorimages | Gauging distances an... | Transfer Image C MEmor Imagesh | PNG 59

@ The newly created image output job is listed in the Image Output — Configuration Dialog on the
Error images page.
[E=SFERr)

Organize * Include in library = Share with * Slide show Mew folder = ~ [0 @

A -
0 Favorites

M Desktop

& Downloads H P m m‘ m‘

‘5l Recent Places

o Error Error Error Error
i Libraries images_2011-09- images_2011-09- images_2011-09- images_2011-09-
@ Docurments 20.16-22-57-11 20_16-22-58-49 2016-22-59-86 20.16-23-01-16

Ji Music

[E5] Pictures

] 4 items

@ If the result of the check yields not OK, the image is saved to the \Image Output\Error Images\
folder of the project directory.
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Goal

You want to gather important information about your system and the NeuroCheck software
installation for a support inquiry to mail it to NeuroCheck GmbH or a NeuroCheck partner.

Result

You will be able to enter your contact information into the software settings and create an error
report, which you will be able to mail from the NeuroCheck software as e-mail or save.

Solution

First you should save your contact information to the software settings for them to be displayed
correctly in the trouble report without having to enter them again. The settings allow for the
trouble report to be mailed directly from the NeuroCheck software without the help of an e-mail
client. From the System menu select Software settings.

In the tree view, expand Diagnosis by clicking the depicted icon. Select Contact.

In the group field Personal Information enter your contact details or those of the person
responsible for the system.

Enter the e-mail address of the recipient of the trouble report in the field Support information. If
the PC on which NeuroCheck is running is not connected to an e-mail server, this setting is
irrelevant, as is the one for Mail server.

In the group field Mail server enter the details of the SMTP server you want to use for sending
the trouble report. This setting is only relevant if the PC on which you are running NeuroCheck
has a connection to an SMTP server.

Save the settings to the system configuration by clicking OK. You have now completed all
necessary preparations for creating an error report.



10.2. Creating an error report

[#- General Contact Information
-- Automatic Mode Personal information

MName: John @. Public
Company: NeuroCheck GmbH
Phone: +49711229646-0

- Contact Information Email: john g public@mailprovider.com
- Plug4ins
[#- Advanced Support information

Email: support@neurocheck.com

Mail server

Server: smtp mailprovider.com
User name: neurocheck

Password: Ty

@ Enter information about the system and access data of the SMTP server in the Software settings
dialog in the Diagnosis group on the Contact Information page.

161



NeuroCheck Training Course

162

To create an error report, from the "2’ menu select Feedback » Software Trouble Report.

On the first page of the Trouble report wizard the contact information from the system settings
are displayed. Check the contact information and click Next to go to the next page.

On the second page of the Trouble report wizard you can enter a detailed description
of the issue and the circumstances under which it occurs. To help analyze the problem, it is
helpful if you answer the following questions with as much detail as possible:

What anomaly with the software are you observing?
What is the error message displayed if any?
In what mode of operation does the issue occur?

Does it occur every time when executing the routine or only intermittent? If the issues are
intermittent: Under what circumstances do they occur?

Can they be reproduced? If they can be reproduced, please utilize the next page of the
wizard to attach the check routine and the image data to the trouble report.

Who is your contact for the system?

Since you are not encountering any trouble at the moment, enter "An example” and click Next to
switch to the next page of the wizard.



10.2. Creating an error report

Please enter your personal information.

Name: John Q. Public
Company: MNeuroCheck GmbH
Phane: +43711229646-0

Email: john.g.public@mailprovider.com
# Required field

@.

Personal Information  Problem Desoiption Attach files Cend raport

[ Mewt> ][ canesl |

9 The data entered in the Software settings dialog are displayed on the first page of the Trouble
report wizard.

@ @, Message

Please enter your message below.

An example

[ Problem report

[ Message

% 10

Personzl Information  Problem Desoiption Attach files Send report

[ Ned> ][ Cancel |

9 On the second page of the Trouble report wizard you can describe the issue in more detalil.
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This page lists the files that are mailed as an attachment or that are saved together with the
trouble report. The files contain all necessary information for analyzing the problem such as the
NeuroCheck configuration files and the files of the event data base. These files are summarized
in a packed archive together with the trouble report.

You can also add more files to the automatically attached files. You can facilitate the support
team's job by attaching the check routine in question with images to the trouble report.

In this case, leave the default and click Next.

The trouble report is now complete. On the last page of the Trouble report wizard you can malil
the report if the computer is connected to an SMTP-Server. Else you can save the trouble report,
for example, to a USB stick and mail it subsequently from a computer with access to an SMTP
server. Click Save and save the trouble report to a directory of your choice.

The trouble report and the files selected on the third page are summarized and compressed in a
cabinet file with the extension . cab. Thus all files are compressed to a single file and attached to
an e-mail.

If you have configured an SMTP server in the software settings, you can send an e-mail with the
cabinet file as attachment directly by clicking Send.

For documentation purposes you can also print the trouble report by clicking Print.

Click Finish to save a copy of the trouble report to the \System Output\ directory of the
project directory.
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@ @, Aftachments

Attachments (only checked files will be attached).

File: Path

MCEOCFS .DP.CFGX C:\Users'\PublictDocuments'\NeuroCheck \6.0°D...
MCEOCFS .DRV.CFGX C:\Users'\PublictDocuments'\NeuroCheck \6.0°D...
MCEOCFG.UILCFGX C:MUsers'\PublichDocuments'\NeuroCheck 6.0ND...
EventLog.dat C:Users'PublictDocuments MeuroCheck \6.00\D ..
EventLog.dat bak C:nUsers'Public DocumentsMeuroCheck \&.00D .
MNC STR 2011-08-20_16-2...  C:\Users“\Public’\Documents'MNeuroCheck 6.00D...

EEEEEE *

Compress into one file Bemove

ENINDNE

Personzl Information  Problem Desoiption Attach files Send report

[ Net> J[ Canesl |

© On the third page of the Trouble report wizard the files that were mailed together with the trouble
report are listed.

@ @, Actions

Choose your action now.

i~ Send

Send software trouble report via email.

Print
Print software trouble report.

Save

Save software trouble report.

Preview

Preview software trouble report in web browser,

© 1% 10 )

Personal Information  Problem Desoiption  Attach files

Finish

9 On the last page of the Trouble report wizard you can select whether to e-mail, print or save the
trouble report.
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Goal

You want to know what settings have been changed in NeuroCheck and the check routines.

Result

You will get to know the event log viewer and you will know how to display individual event
categories.

Solution

In the Tools menu select Event Log Viewer.

The NeuroCheck — Event Log Viewer — Current System dialog displays all changes made in
check routines and system configuration in the upper half of the right column. These changes are
listed as Audit trail. In addition, Errors, Warnings and Informations are listed.

Select a row from the list of events. In the Event properties field more information on this event is
displayed. The field Event details shows more information on the event which can be helpful for
the analysis. By clicking Copy you can copy the information displayed in Event properties to the
clipboard to include it in an e-mail.

To analyze the event data base of a different station, go to the File menu and select Import. From
the Open dialog select the event data base file you would like to analyze. You will find the event
data base file in the project directory, \System Output\ folder. The file is called
EventLog.dat.

End of Training Course

With a glimpse of the Event Log Viewer you have reached the end of our training course. You will
now have a good idea on how to create vision inspection systems for automated manufacturing
using NeuroCheck.

It is not possible to show the entire NeuroCheck functionality in this manual. You
will find a comprehensive description of the capabilities of NeuroCheck in the

user manual.

Have fun working with NeuroCheck.




File View Help

& B|E

= [iZ] Event Log viewer
= All Events
0 Errors
Ay Warnings
Audit trail
@ nformation

Type

Audit trail
Audit trail
o Information
Audit trail
o Information
Audit trail
o Information
=] Avdit trail

Type:

Category:
Event text:
Idertifier:

Event details:

User:

Module:

Date and Time:

Date and Time

2011-09-06 — 18-12-13
2011-05-06 — 18-12-09
2011-09-06 — 18-10-17
2011-09-06 - 18-08-07
2011-09-06 — 18-07-35
2011-09-06 - 18-07-35
2011-09-06 — 18-04-04
2011-09-06 — 13-04-04

Event properties

Event text

Event Log Viewer comma...
Check function was inser...
Software Trouble Report. ..
Software Trouble Report...
Data processing configur. ..

Software settings were ...

Data processing configur. ..

Software settinas were ...

10.3. The event data base

Category

User interface
User interface
User interface
User interface
User interface
User interface
User interface
User interface

User

Audit trail

User interface

Evert Log Viewer command was selected

272067

20110906 - 1812113

v

Q In the event log viewer you can trace changes made in the NeuroCheck configuration and check

routines.
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