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Deaclare and load them (sourge images and the Nexible mask if necessary)
Declare and load therm
v L
Declare an ElmageEncoder and if dafaull is not applicable:
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| Read the number of objects | Declare a helper function to draw the runs |
I Draw the objects and their holes |
r
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5. Tutorials

5.1. EasyObject

Removing Non-Significant Objects After Image
Segmentation

"Image Segmenter" T~ i [f] 127

Objective

Following this tutorial, you will learn how to use EasyObject to detect bad rice grains (largely
dark) among many normal rice grains (largely light).

You'll need first to load the source image (step 1). Then you'll perform the image segmentation,
based on a threshold value (step 2). All the detected objects are dark, but some are too small to
be significant. So, you'll set a minimum object area (number of pixels), and remove the smallest
objects (step 3). Finally, you'll get only the objects that really represent bad rice grains.

Source image
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Bad rice grains are detected

Step 1: Load the source image

4.

. From the main menu, click EasyObject, then New EasyObject Tool.
. Keep the default variable name for the new object, and click OK.

. In the Encoder tab, click the Open icon of the Source Image area, and load the image file

EasyObject\Rice. jpg.

Keep the default variable name for the new image, and click OK.

Step 2: Perform image segmentation

1.

In the Encoder tab, select the Black Layer check-box, and unselect the White Layer check-
box.

Click the ... button around the Threshold field. In the Threshold dialog box, select Absolute,
enter '115', and click OK.

Click Encode to detect the dark objects. In the image, each object is drawn using a different
color.

Click Results to display the list of all the detected objects. Clicking an object in the image
highlights it in the list, and vice versa.

Step 3: Remove the smallest objects

. In the objects list, click Columns.

. Tick the Area check-box, and click OK. In the list view, a new Area column appears,

displaying each object area.

. Click the Area column header to sort the objects. There are many small objects (area < 100)

that may be considered as noise.

In the Selection tab, select Area from the Feature drop-down list. Select 'Less' from the Mode
drop-down list. In the Threshold field, enter '100'.

. Click Remove. All the objects with an area smaller than 100 pixels have been removed from

the list. The two remaining objects are the bad rice grains.

Detecting Differences Between Images Using Min-
Max References

"Selecting and Sorting Blobs" - T [fj 130

Objective

Following this tutorial, you will learn how to use EasyObject to compare images. In this
example, we will check the quality of a PCB film.
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You'll need first to load a reliable source image (step 1), from which two reference images (min
and max) will be built (step 2). Then you'll load another image to be inspected (step 3), and
perform the comparison with the min and max reference images (step 4). The differences will be

detected.
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In another image, differences are detected

Step 1: Load the source image

1. From the main menu, click EasyOb ject, then Make Min Max.

2. Click the Open icon of the Source Image area, and load the image file
EasyObject\FilmOk.png.

3. Enter 'filmOk' for the name of the new image, and click OK.

Step 2: Build min and max reference images

1. Click Execute. Min and Max reference images are created, based on the source image.

= filmOkMaxis computed by dilating filmOk a given number of times ('geometric margin')
and adding a constant ('gray level margin') to every pixel. filmOkMin is computed by
eroding filmOk the same number of times and subtracting the same constant to every

pixel.

= The geometric margin can be seen as a position tolerance between the image to be
inspected and the reference.

= The gray level margin introduces a tolerance to lighting variations.
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Step 3: Load an image to be inspected

4.

From the main menu, click EasyObject, then New EasyOb ject Tool.
Keep the default variable name for the new object, and click OK.

In the Encoder tab, click the Open icon of the Source Image area, and load the image file
EasyObject\FilmBad.png.

Enter 'filmBad' for the name of the new image, and click OK

Step 4: Compare the image with the reference images

In the Encoder tab, select ImageRange in the segmentation method drop-down list.
Disable the White Layer check-box, and enable the Black Layer check-box.
. Click the ... button around the High Image field. Select filmOkMax in the drop-down list,
and click OK.
Click the ... button around the Low Image field. Select filmOkMin in the drop-down list, and

click OK.
Click Encode. Eight differences are highlighted in the image.

Click Results to get further information about the detected objects. They may be further
filtered and analyzed using object features selection and sorting capabilities of EasyObject.

Detecting Printing Errors Using a Flexible Mask

"Generating a Flexible Mask from an Encoded Image" - T [i] 131

Objective

Following this tutorial, you will learn how to use a flexible mask to target and search specific
areas in the image.

You'll need first to load a source image (step 1), and a flexible mask image (step 2), that can be
automatically applied on the source image to separate do-care areas (that must be considered)
and don't-care areas (that should not be considered). Then, you'll perform the inspection only
on do-care areas (step 3).
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Step 1: Load the source image

1.
2.
3.

4.

From the main menu, click EasyObject, then New EasyOb ject Tool.
Keep the default variable name for the new object, and click OK.

In the Encoder tab, click the Open icon, and load the image file
EasyObject\Mobile3. jpg.

Keep the default variable name for the new image, and click OK.

Step 2: Load the flexible mask image

1.

In the Encoder tab, click the Open icon, and load the flexible mask image file
EasyObject\MobileMask.bmp.

Enter 'mask' for the name of the new image, and click OK. In the Mask area of the Encoder
tab, notice that the mask image is selected from the drop-down list: the mask is
automatically applied on the source image, because its name contains 'mask’, and because
it has been loaded from the coded image dialog box. The source image preview in the dialog
box shows (in red diagonal lines) the don't-care area, that is the area that will be not be
considered when encoding the source image.

Step 3: Inspect the image

1.

In the Segmentation area of the Encoder tab, click the ... button to display the threshold
dialog box.
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2. Select Absolute and enter 202 for the threshold. Click OK to close the dialog box.

3. Click Encode to locate the objects (in the do-care areas only). In the source image, each
object is drawn using a different color. Three printing errors can be observed:

= Thedigit '7" is partially printed.
= The '+' sign is missing.
= The handset is printed on a lighter tone.
4, Click Results to display the statistics on each object.
= Selecting an object in the list highlights it in the image.

= Selecting Columns and Drawing will display more options.

5.2. EasyMatch

Learning a Pattern and Creating an EasyMatch
Model File

"Pattern Learning" -T- T [ffj 133

Objective

Following this tutorial, you will learn how to use EasyMatch to learn a model from a reference
image, and save it as an EasyMatch model file.

You'll need first to load the reference image (step 1). Then, you'll learn it as the reference model
(step 2). And you'll save the model as an EasyMatch model file (step 3).

Reference image

Step 1: Load the reference image

1. From the main menu, click EasyMatch, then New Match Tool.
2. Keep the default variable name for the new matcher object, and click OK.

3. In the Learning tab, click the Open icon, and load the image file
EasyMatch\FrameModel.tif.

4. Keep the default variable name for the new image object, and click OK.
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Step 2: Learn the reference image

» In the Learning tab, click Learn to acquire the model pattern.

Step 3: Save the model file

1. In the Learning tab, click the Save As... button.
2. Type a file name for the new EasyMatch model file. Its extension will be .mch.

3. Click Save.

Matching a Pattern According to a Model File

"Pattern Matching and Retrieving Results" - U1 [f] 134

Objective

Following this tutorial, you will learn how to use EasyMatch to load an EasyMatch model file,
and search for occurrences of the pattern in an image.

You'll need first to load the model file, and a source image where the model will be searched for
(steps 1-2). Then the pattern matching is fully automatic (step 3).

Occurrences of the model are automatically highlighted

Step 1: Load the model file

1. From the main menu, click EasyMatch, then New Match Tool.
2. Keep the default variable name for the new matcher object, and click OK.
3. In the Learning tab, click Load. .. to open the model file EasyMatch\Switch.MCH. The

model contains all necessary information about the pattern we are searching for.

Step 2: Load a source image

1. In the Matching tab, click the Open icon, and load the image file
EasyMatch\Switchl.tif.
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2. Keep the default variable name for the new image object, and click OK.

Step 3: Perform the pattern matching

1. The pattern matching is automatically performed on the source image, and the matching
occurrences are highlighted. Clicking Execute will insert the corresponding code into the
script windows.

2. Further information about each occurrence can be found by clicking Results.

3. Click in a row to see the corresponding occurrence highlighted in the image.

Learning a Pattern According to an RO

"Pattern Learning" - U1 [f] 133

Objective

Following this tutorial, you will learn how to use EasyMatch to learn a model from an ROl in a
source image, and to perform pattern matching on the same image.

You'll need first to load the source image, and define an ROl inside (steps 1-2). Then, you'll have
to learn the model, using this ROI (step 3). Finally, you'll perform pattern matching in the source
image (step 4), and will find additional occurrences of the model.

Occurrences matching the model ROI
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Step 1: Load the source image

1. From the main menu, click Image, then Open.
2. Load the image file EasyMatch\BOARD. JPG.

3. Keep the default variable name for the new image object, and click OK.

Step 2: Define an ROI

1. Right-click in the image, and select New ROLI... from the contextual menu.

2. Keep the default variable name for the new ROl object, and click OK. A default ROl is placed
over the image (blue rectangle with handles).

The ROl management dialog box is opened.
3. Resize the ROl and move it around one of the blue capacitors at the lower left part of the

image.

Step 3: Learn a model from the ROI

1. From the main menu, click EasyMatch, then New Match Tool.
2. Keep the default variable name for the new matcher object, and click OK.
3. In the Learning tab of the matcher dialog box, select the ROl object from the Source Image

drop-down list, and click Learn to acquire the model pattern.

Step 4: Match the pattern

In the Matching tab, increase the Max Occurrences field to 2.

. Select the image object from the Source Image drop-down list.

1.
2
3. Click Execute. The occurrences of the learned model are highlighted in the source image.
4. Further information about each occurrence can be found by clicking Results.

5

. Click in a row to see the corresponding occurrence highlighted in the image.

Improving the Score of Matching Instances by
Using "Don't Care Areas’

"Setting Search Parameters" - I/l [f] 133

Objective

Following this tutorial, you will learn how to use EasyMatch to handle "don't care areas".
"Don't care areas" help to define in the image the meaningful features only, by masking the
areas that might change from image to image.
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You'll need first to load a reference image and learn the reference model (steps 1-2). Then you'll
perform automatic pattern matching of instances of the reference model, without using "don't
care areas" (step 3). As the matching scores of the found instances are not high enough, you'll
define a "don't care area" on the reference model, and restart the detection. The matching
scores are much better (steps 4-5).

L

Reference model

Scare Scare
1.00 1.00
0.77 0.9z
0.76 0.91

Found instances and matching scores, without (left) and with (right) using "don't care
areas"

Step 1: Load the reference image

1. From the main menu, click EasyMatch, then New Match Tool.

2. Keep the default variable name for the new Matcher object, and click OK. The Matcher
management dialog box is opened.

3. In the Learning tab, click the Open icon, and load the image file EasyMatch\Die Pad
Model 1.bmp.

4. Keep the default variable name for the new Image object, and click OK.

Step 2: Learn the reference model

> Click Learn to acquire the model pattern.

Step 3: Detect instances of the reference model without "don't care areas"

1. In the Matching tab, click the Open icon, and load the image file EasyMatch\Die Pad
1.bmp.

2. Keep the default variable name for the new Image object, and click OK. An instance
matching the reference model is highlighted.

3. Increase the Max Occurrences field to 3. Enable the Sub-Pixel Interpolate check-box to
increase the matching precision.
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4. Enter '-10.0' as the Minimum Angle (Deg). (Check that the angle is displayed in degrees. If not,
select the angles unit from View > Option menu.)

5. Enter '10.0" as the Maximum Angle (Deg).
6. Click Execute. The pattern locations are highlighted in the source image.

7. Click Results to see the matching score of each found instance. The last two scores are
rather bad. This is mainly due to the bright rectangle on the upper part of the reference
image we have learned. We can improve the scores by using a "don't care area" to mask this
bright area.

Step 4: Define the "don't care area"

1. In the Don't Care Areas tab, select the Rectangle radio button from the Blacken Inside group.

2. In the reference image, move your mouse pointer on the lower left corner of the bright
rectangle, left-click and drag the don't care area (rectangle with red stripes) to the upper
right corner of the bright rectangle to mask out this area.

3. In the Don't Care Areas tab, click Learn.

Step 5: Detect instances of the reference model with "don't care areas"

1. In the Matching tab, click Execute. The instances matching the reference model are still
highlighted.

2. Click Results to compare the new matching scores. They are much better.

5.3. EasyGauge

Measuring the Rotation Angle of an Object

"Line Fitting" T~ UL [f] 137

Objective

Following this tutorial, you will learn how to use EasyGauge to measure the rotation angle of a
CCD sensor package. As we only need to retrieve an angle value, it's not required to work in a
calibrated field of view. All geometrical parameters and results will be express as numbers of
pixels.

You'll need to load the source image (step 1), and attach a line fitting gauge (step 2). The
inspection is automatically performed (step 3).
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Line fitting gauge

Step 1: Load the source image

1. From the main menu, click EasyGauge, then New World Shape.

2. Keep the default variable name, and click OK.

3. From the Gauges tab, click the Open icon, and load the image file EasyImage\CCD. tif.
4.

Keep the default variable name for the new image object, and click OK.

Step 2: Attach a line gauge to the image

1. In the Gauges tab of the world shape dialog box, right-click the world shape icon, select New
> Line Gauge from the contextual menu.

2. Keep the default variable name, and click OK. The line location gauge appears on the image.
It consists of the following elements:

= A blue line segment along which the transitions search is carried out.

= Five white handles, allowing the user to move and rotate the segment.

= A gray arrow, indicating in which direction the segment is traversed.

= Black and white rectangles, indicating which kind of transition is searched for.
= Green line, indicating the transition points found (if any).

3. Using the handles, move, rotate and extend the line gauge, so that it is positioned on the
upper edge of the CCD package, with the gray arrow pointing downwards.

4. In the Measurement tab of the line gauge dialog box, choose 'White to Black' from the Type
dropdown list and 'From Begin' from the Choice dropdown list.

Step 3: Perform the inspection

1. The image is automatically inspected. However, clicking Process in the world shape dialog
box will insert the corresponding code into the script window.

2. Click the Results tab to retrieve the measured angle value.

3. To see the individual fitting points, select the Points checkbox under the Draw Samples area.
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Measuring the Diameter of a Circle

"Circle Fitting" -+ 7 Jf] 138

Objective

Following this tutorial, you will learn how to use EasyGauge to measure the diameter of a circle
in an image.

You'll first load an image for calibration —a dot grid— (step 1), and calibrate the field of view
(step 2). Then you'll load the source image for inspection (step 3), and attach a circle fitting
gauge (step 4). The inspection is automatically performed (step 5). All measurement results are
expressed in physical units..

Measuring the diameter of a circle

Step 1: Load the calibration image

1. From the main menu, click EasyGauge, then New World Shape.
2. Keep the default variable name, and click OK.

3. In the Dot 6rid Calibration tab, click the Open icon, and load the image file
EasyGauge\Dot Grid 1.tif.

4. Keep the default variable name for the new image object, and click OK.

Step 2: Calibrate the field of view

» Click Calibrate. From now on, the field of view is calibrated, and all results will be expressed
in physical units.
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Step 3: Load the source image

1. From the Gauges tab, click the Open icon, and load the image file EasyGauge\Bracket
6.tif.

2. Keep the default variable name, and click OK.

Step 4: Attach a circle gauge to the image

1. In the Gauges tab of the world shape dialog box, right-click the frame shape icon, select New
> Circle 6auge from the contextual menu.

2. Keep the default variable name, and click OK.
3. Thecircle location gauge appears on the image. It consists of the following elements:
= Ablue ring in which the circle is searched for.
= A blue nominal circle.
= Six white handles, allowing the user to move and rotate the segment.
= A gray arrow, indicating in which direction the segment is traversed.
= Black and white rectangles, indicating which kind of transition are searched for.
= A green arc of circle, indicating the circle found (if any).

4. Using the handles, drag the circle fitting gauge around the upper bracket hole. Adjust the
nominal circle on the hole edge and extend the searching area if necessary.

5. In the Measurement tab of the circle gauge dialog box, select 'From Begin' from the Choice
dropdown list.

Step 5: Perform the inspection

1. The image is automatically inspected. However, clicking Process in the world shape dialog
box will insert the corresponding code into the script window.

2. Click the Results tab to retrieve the measured diameter. All measurement results are
expressed in physical units.

Measuring a Distorted Rectangle

"Rectangle Fitting" -T- 1 [fij 138

Objective

Following this tutorial, you will learn how to use EasyGauge to perform measurements on a
distorted rectangle component.
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To obtain measurement results in physical units, we need to work in a calibrated field of view.
You'll need first to load an image for calibration —a dot grid— (step 1), and calibrate the field of
view (step 2). Then you'll load the distorted image (step 3), and attach a rectangle fitting gauge
(step 4). The inspection is automatically performed (step 5). All measurement results are
expressed in physical units.

Measuring a distorted rectangle

Step 1: Load the calibration image

1. From the main menu, click EasyGauge, then New World Shape.
2. Keep the default variable name, and click OK.

3. In the Dot Grid Calibration tab, click the Open icon, and load the image file
EasyGauge\Dot Grid 5.tif. This dot grid has been acquired in the same conditions
and has the same distortion as the image we want to inspect.

4. Keep the default variable name for the new image object, and click OK.

Step 2: Calibrate the field of view

» Click Calibrate. From now on, the field of view is calibrated, and all results will be expressed
in physical units.

Step 3: Load the distorted image

1. From the Gauges tab, click the Open icon, and load the image file EasyGauge\Distorted
Component.tif.

2. Keep the default variable name, and click OK.

Step 4: Attach a rectangle gauge to the image

1. In the Gauges tab, right-click the world shape icon, and select New > Rectangle Gauge from
the contextual menu.

2. Keep the default variable name, and click OK. The rectangle gauge dialog box is opened, and
the rectangle gauge is drawn on the image. It consists of the following elements:

= A blue rectangular ring in which the rectangle is searched for.

= A blue nominal rectangle.
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= Eleven white handles, allowing the user to move and extend the search area.

= Gray arrows, indicating in which direction segments are examined.

= Black and white rectangles, indicating which kind of transition are searched for.
= A green rectangle, indicating the rectangle found (if any).

3. Due to the perspective effect, the rectangle gauge doesn't look like a rectangle. Using the
central handle, move the rectangle gauge in the image and observe the rectangle
deformation. Due to the calibration, the rectangle gauge shape adapts to the field of view
deformation. Extend the searching area, and adjust the nominal rectangle on the component
edges.

4. In the Measurement tab of the rectangle gauge dialog box, select 'White To Black' from the
Type dropdown list and 'From Begin' from the Choice dropdown list.

Step 5: Perform the inspection

1. The image is automatically inspected. However, clicking Process in the world shape dialog
box will insert the corresponding code into the script window.

2. Click the Results tab to retrieve the measured X and Y sizes. All measurement results are
expressed in physical units.

Locating Points Regarding to a Coordinate System

"Point Location" T- T [fj 137

Objective

Following this tutorial, you will learn how to use EasyGauge to perform lead frames inspection.
This operation determines the dimension, position, curvature, size, angle or diameter of the lead
frames with an excellent accuracy. Robustness is ensured by powerful edge-point selection
mechanisms that are intuitive and easy to tune, allowing measurement in cluttered images.

You'll first load an image for calibration —a dot grid— (step 1), and calibrate the field of view
(step 2). Then you'll load the lead frame image (step 3), and set a coordinate system (a frame
shape). Regarding to this coordinate system, you can define point gauges (steps 5-6). Finally,
you'll load another lead frame image, that has a slight angle deviation, so the coordinate
system has to be rotated (steps 7-8). The inspection is then automatically performed (step 9). All
measurement results are expressed in physical units.

N
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Four point gauges over four sets of leads

Step 1: Load the calibration image

4.

. From the main menu, click EasyGauge, then New World Shape.

. Keep the default variable name, and click OK.

In the Dot 6rid Calibration tab, click the Open icon, and load the image file
EasyGauge\Dot Grid 2.tif.

Keep the default variable name for the new image object, and click OK.

Step 2: Calibrating the field of view

1.

Click Calibrate. From now on, the field of view is calibrated, and all results will be expressed
in physical units.

Step 3: Loading a lead frame image

1.

2.

From the Gauges tab, click the Open icon, and load the image file EasyGauge\Lead
Frame 1.tif.

Keep the default variable name, and click OK.

Step 4: Setting a coordinate system

1.

3.

In the Gauges tab of the world shape dialog box, right-click the world shape icon, select New
> Frame Shape from the contextual menu.

. Keep the default variable name, and click OK. The frame shape icon appears in the world

shape dialog box.

Drag the frame shape center approximately to the square center of the image.

Step 5: Attaching a point gauge to the frame shape

1.

2.

In the Gauges tab of the world shape dialog box, right-click the frame shape icon, select New
> Point Gauge from the contextual menu.

Keep the default variable name, and click OK. The point location gauge appears on the
image. It consists of the following elements:

= A blue line segment along which the transitions search is carried out.
= Three white handles, allowing the user to move and rotate the segment.
= A gray arrow, indicating in which direction the segment is traversed.

Black and white rectangles, indicating which kind of transition is searched for.

= Green crosses, indicating the transition points found (if any).

. Place the point location gauge over a set of leads: in the Position tab of the point gauge

dialog box, set the Center Y property to 7, and the Tolerance property to 5.
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Step 6: Attaching other point gauges to the frame shape

1. From the Gauges tab of the world shape dialog box, create three other point gauges (refer to
step 5).

2. Place these point location gauges over the remaining sets of leads :
= CenterY=-7, Tolerance=5
= Center X =7, Tolerance = 5, Angle = 90

= Center X =-7, Tolerance = 5, Angle = 90

Step 7: Loading another lead frame image

1. From the Gauges tab, click the Open icon, and load the image file EasyGauge\Lead
Frame 2.tif.

2. Keep the default variable name for the new image, and click OK.

Step 8: Tuning the coordinate system

1. In the frame shape dialog box, set the Angle property to 5.8.

2. Drag the frame shape center approximately to the square center of the image. All point
location gauges automatically follow.

Step 9: Performing the inspection

1. The image is automatically inspected. However, clicking Process in the world shape dialog
box will insert the corresponding code into the script window.

2. From the point gauge dialog boxes, click the Results tab to retrieve the located points
coordinates. All measurement results are expressed in physical units. The values refer to the
frame shape system.

Unwarping a Distorted Image

Objective

Following this tutorial, you will learn how to use EasyGauge to perform grid calibration, and
unwarp a distorted image.

You'll first load an image for calibration —a dot grid— (step 1), and calibrate the field of view
(step 2). Then you'll load the distorted image (step 3), and perform the unwarping operation
(step 4).
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Distorted image

Unwarped image

Step 1: Load the calibration image

1. From the main menu, click EasyGauge, then New World Shape.
2. Keep the default variable name, and click OK.

3. In the Dot Grid Calibration tab, click the Open icon, and load the image file
EasyGauge\Dot Grid 5.tif. This dot grid has been acquired in the same conditions
and has the same distortion as the image we want to unwarp.

4. Keep the default variable name for the new image object, and click OK.

Step 2: Calibrate the field of view

» Click Calibrate.

Step 3: Load the distorted image

1. From the Unwarping tab, click the Open icon, and load the image file
EasyGauge\Distorted component.tif.

2. Keep the default variable name, and click OK.

Step 4: Unwarp the distorted image

1. In the Destination Image area, click New icon to create a new image.

2. Keep the default image settings, and click OK.
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3. Select Interpolate checkbox to improve resulting image quality.

4. Click Unwarp. In the destination image, all distortions are corrected.

5.4. EasyFinc

Detecting Highly-Degraded Occurrences of a
Reference Model in Multiple Files

"Pattern Finding and Retrieving Results" - 71 [f] 136

Objective

Following this tutorial, you will learn how to use EasyFind to detect in multiple images highly-
degraded occurrences of a reference model. The degradation can be due to noise, blur,
occlusion, missing parts or unstable illumination conditions.

You'll need first to load a reference image, define an ROl where EasyFind will learn the reference
model, and set rotation and scaling tolerances for the expected occurrences to search for (steps
1-4). Then you're ready to open multiple files, and perform automatic detection of occurrences
(even highly-degraded) of the reference model (steps 5-6).

C41

i_l Ca
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Occurrences of the reference model are found, even if highly-degraded

Step 1: Load the reference image

4.

. From the main menu, click EasyFind, then New EasyFind Tool.

. Keep the default variable name for the new PatternFinder object, and click OK. The

PatternFinder management dialog box is opened.

. In the Model tab, click the Open icon, and load the image file EasyFind\Fiducial

1.tif.

Keep the default variable name for the new image object, and click OK.

Step 2: Create an ROI to define the reference model on the reference image

1.

2.

In the image, right-click and select New ROLI... item from the menu.

Keep the default variable name for the new ROI object, and click OK. A default ROl is placed
over the image (blue rectangle with handles). The ROl management dialog box is opened.

. Drag the ROI over the reference model and resize it using its handles. Alternatively, enter the

following coordinates in the ROI dialog box: 500, 365, 170, 170 for OrgX, OrgY, Width, and
Height respectively, and click Close.

Step 3: Learn the reference model

1.

In the PatternFinder Model tab, select the ROl object from the source image drop-down list,
and click Learn. The reference model is perfectly detected (green edges).

. In the PatternFinder Search Field tab, select the Image object from the source image drop-

down list. Tick the Draw Features check-box.

The model location and feature points are highlighted in the source image.

Step 4: Set rotation and scaling tolerances

» In the PatternFinder Allowances tab, set both angle tolerance and scale tolerance to 25.0.

Step 5: Select multiple images

1.

In the PatternFinder Search Field tab, click the Open icon. Select the images files
EasyFind\Fiducial 2.tif to Fiducial 8.tif (use the shift key to select
multiple files), and click Open.
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2. Keep the default variable name for the new Image object, and click OK. The last image
appears. The reference model is found, even if highly-degraded.

3. Detection of the reference model is automatically performed. It is not necessary to click Find
once a new image appears, as inspection is automatically performed. However, clicking Find
will insert the corresponding code into the script windows.

4. Click Results to find more information about the found instance.

Step 6: Browse multiple images

» In the PatternFinder Search Field tab, click the Load Next or Load Previous icons.

The image files appear, and the reference model is automatically detected.

Improving the Score of Found Instances by Using
‘Don't Care Areas’

"Setting Search Parameters" - 11l [fj 135

Objective

Following this tutorial, you will learn how to use EasyFind to handle "don't care areas" in
geometric pattern matching. "Don't care areas" help to define in the image the meaningful
features only, by masking the areas that might change from image to image, such as text and
numbers.

You'll need first to load a reference image, define an ROl where EasyFind will learn the reference
model, and set a rotation tolerance for the expected instances to search for (steps 1-4). Then
you're ready to perform automatic detection of instances of the reference model, without using
"don't care areas" (step 5). As the matching scores of the found instances are not high enough,
you'll define a "don't care area" on the reference model, and restart the detection. The
matching scores are slightly better (steps 6-7).
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Score Scaore

1.0000 1.0000
09519 0.9602
0.9429 0.9576
09155 0.9511

Found instances and matching scores, without (left) and with (right) using "don't care
areas"

Step 1: Loading the reference image

4.

. From the main menu, click EasyFind, then New EasyFind Tool.

. Keep the default variable name for the new PatternFinder object, and click OK. The

PatternFinder management dialog box is opened.

In the Model tab, click the Open icon, and load the image file EasyFind\Solder Pad
1.tif.

Keep the default variable name for the new Image object, and click OK.

Step 2: Creating an ROI to define the reference model on the reference image

1.

2.

In the image, right-click and select New ROLI... item from the menu.

Keep the default variable name for the new ROI object, and click OK. A default ROl is placed
over the image (blue rectangle with handles). The ROl management dialog box is opened.

Drag the ROI over the reference model and resize it using its handles. Alternatively, enter the
following coordinates in the ROI dialog box: 200, 130, 190, 130 for OrgX, OrgY, Width, and
Height respectively, and click Close.

Step 3: Learning the reference model

1.

In the PatternFinder Model tab, select the ROl object from the source image drop-down list,
and click Learn. The reference model is detected.

In the PatternFinder Search Field tab, select the Image object from the source image drop-
down list. Tick the Draw Features check-box. The model location and feature points are
highlighted in the source image.

Step 4: Setting a rotation tolerance

1.

In the PatternFinder Allowances tab, set the angle tolerance to 5.0.
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Step 5: Detecting instances of the reference model without "don't care areas"

1. In the PatternFinder Search Field tab, set Max Instances to 4, and click Find. The instances
matching the reference model are highlighted.

2. Click Results to see the matching score of each found instance. Even though the scores are
good, we can still improve them slightly by using a "don't care area" to mask the text
appearing in the learned pattern.

Step 6: Defining the "don't care area"

1. In the PatternFinder Don't Care Areas tab, select the Rectangle radio button from the
Blacken Inside group.

2. In the ROI defining the reference model, move your mouse pointer on the top-left corner of
the text "U9", left-click and drag the don't care area (rectangle with red stripes) to mask out
the text.

Step 7: Detecting instances of the reference model with "don't care areas"

1. In the PatternFinder Don't Care Areas tab, click Learn, and then click Find.

The instances matching the reference model are still highlighted, but the text is not found
anymore.

2. Click Results to compare the new matching scores.

They are slightly better.
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6. Code Snippets
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6.1. Basic lTypes

Loading and Saving Images

L1111 77777777777 7777777777777 77777777777777777777777
// This code snippet shows how to load and save an image. //

L1170 077 7007777077777 77 77777777777 77777777777777777777777

// Images constructor
EImageBW8 srcImage= new EImageBWS8 () ;
EImageBW8 dstImage= new EImageBWS8 () ;

// Load an image file
srcImage.Load ("mySourceImage.bmp") ;

1) cco

// Save the destination image into a file
dstImage.Save ("myDestImage.bmp") ;

// Save the destination image into a jpeg file
// The default compression quality is 75
dstImage.Save ("myDestImage.jpg") ;

// Save the destination image into a jpeg file
// set the compression quality to 50
dstImage.Savedpeg ("myDestImage50. jpg", 50);

Interfacing Third-Party Images

L1111 7077077777707 7777777777
// This code snippet shows how to link an Open eVision image //
// to an externally allocated buffer. //

L1117 0770777007777 7777777777777

// Images constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// Size of the third-party image
int sizeX = bufferSizeX;
int sizeY = bufferSizeY;

//Pointer to the third-party image buffer
IntPtr imgPtr = bufferPointer;

1) cco

// Link the Open eVision image to the third-party image
// Assuming the corresponding buffer is aligned on 4 bytes
srcImage.SetImagePtr (sizeX, sizeY, imgPtr);

Retrieving Pixel Values

Iy
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// This code snippet shows the recommended method to access //
// the pixel values in a BW8 image. //
L1110 7777070007070 7777777077777 77777777777777777777

using System.RunTime.InteropServices;

IntPtr pixAddr;
byte pix;

I oos

for(int y = 0; y < height; ++y)
pixAddr = bw8Image.GetImagePtr (0, y)
for (int x = 0; x < width; ++x)

pix = Marshal.ReadByte (pixAddr, x)

ROl Placement

[1T117077 7707700777777 7777777777777 7777777777777777777777777777
// This code snippet shows how to attach an ROI to an image //
// and set its placement. //

L1171 17 7077077777770 7777 7777777777

// Image constructor
EImageBW8 parentImage= new EImageBWS8 () ;

// ROI constructor
EROIBW8 myROI= new EROIBWS () ;

// Attach the ROI to the image
myROI.Attach (parentImage) ;

//Set the ROI position
myROI.SetPlacement (50, 50, 200, 100);

Vector Management

L1111 70777777777 7777777777777 777777777777777777777777777
// This code snippet shows how to create a vector, fill it //
// and retrieve the value of a given element. //

Iy

// EBW8Vector constructor
EBW8Vector ramp= new EBW8Vector () ;
EBW8 bw8 = new EBWS () ;

// Clear the vector
ramp.Empty () ;

// Fill the vector with increasing values
for (int i= 0; i < 128; i++)
{

bw8.Value = (byte)i;
ramp.AddElement (bw8) ;
}

// Retrieve the 10th element value
EBW8 value = ramp.GetElement (9);

125



Open eVision fl P #8 B 6. Code Snippets

Exception Management

[T 17 7777777777777 777777777777777777777
// This code snippet shows how to manage //
// Open eVision exceptions. //

L107777777777 7777777777777 777777777777777777

try

{

// Image constructor

EImageC24 srclmage= new EImageC24 () ;

1) oo

// Retrieve the pixel value at coordinates (56, 73)
EC24 value= srcImage.GetPixel (56, 73);
}

catch (EException exc)
{

// Retrieve the exception description
string error = exc.What();
}
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6.2. EasyObject

Constructing the Blobs

Image Encoder

L1177 77 7777777777777 7777777777777 777777777777777777777777
// This code snippet shows how to build blobs belonging to //
// the white layer according to the minimum residue method //
// and how to build blobs belonging to the black layer //

// according to an absolute threshold. //

[1/1177707 7777707777777 7777 770777777777 77777777777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;

// Coded image
ECodedImage2 codedImage= new ECodedImage?2 () ;

0 oo

// Build the blobs belonging to the white layer,
// the segmentation is based on the Minimum Residue method
encoder.Encode (srcImage, codedImage) ;

// Build the blobs belonging to the black layer,

// the segmentation is based on an absolute threshold (110)

Euresys.Open eVision 1 1.Segmenters.EGrayscaleSingleThresholdSegmenter segmenter=
encoder.GrayscaleSingleThresholdSegmenter;

segmenter.BlackLayerEncoded= true;

segmenter.WhitelayerEncoded= false;

segmenter.Mode= EGrayscaleSingleThreshold.Absolute;
segmenter.AbsoluteThreshold= 110;

encoder.Encode (srcImage, codedImage) ;

Image Segmenter

L1117 77777777 7777777777777 777777777777777777777777777
// This code snippet shows how to build blobs according to //
// a user-defined image segmenter. //

LITT10T70 7007707777770 7 7777777777777 7777777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;
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// Coded image
ECodedImage?2 codedImage= new ECodedImage?2 () ;

//

// Set the segmentation method to GrayscaleDoubleThreshold
encoder. SegmentationMethod= ESegmentationMethod.GrayscaleDoubleThreshold;

// Retrieve the segmenter object
Euresys.Open eVision 1 1.Segmenters.EGrayscaleDoubleThresholdSegmenter segmenter=
encoder.GrayscaleDoubleThresholdSegmenter;

// Set the high and low threshold values
segmenter.HighThreshold= 150;
segmenter.LowThreshold= 50;

// Specify the layers to be encoded (neutral layer only)
segmenter.BlacklLayerEncoded= false;
segmenter.NeutrallayerEncoded= true;
segmenter.WhitelayerEncoded= false;

// Encode the image
encoder.Encode (srcImage, codedImage) ;

Holes Extraction

LIT70777 7707707077777 77 77777777777 7777777777777777777777

// This code snippet shows how to retrieve blobs' holes. //

N IV

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;

// Coded image
ECodedImage?2 codedImage= new ECodedImage? () ;

//

// Encode the image
encoder.Encode (srcImage, codedImage) ;

// Retrieve holes for all the blobs
for (int blobIndex = 0; blobIndex < codedImage.GetObjCount (); blobIndex++)

{
EObject blob = codedImage.GetObj (blobIndex) ;

// Browse the holes of the current object
for (int holeIndex = 0; holeIndex < blob.HoleCount; holeIndex++)
{
// Retrieve a given hole
EHole hole = blob.GetHole (holeIndex);
}
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Continuous Mode

L1177 7077777777777 777 777777777777 77777777777777
// This code snippet shows how to build blobs //
// in the continuous mode context. //

L11707777 777777770000 77777 7777777777 7777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;

// Coded image
ECodedImage?2 codedImage= new ECodedImage?2 () ;

70 oo

// Enable the continuous mode
encoder.ContinuousModeEnabled= true;

// Loop to acquire 50 different chunks
for (int count = 0; count < 50 ; count++)
{

// Store the new chunk into srcImage

/..

// Encode the current chunk
encoder.Encode (srcImage, codedImage) ;

}

// Flush the continuous mode
encoder.FlushContinuousMode (codedImage) ;

Computing Blobs Features

L1111 17 0077077077070 7777777777777777777
// This code snippet shows how to retrieve blobs' features. //

LITT70T70 7707707777700 7 7777777777777 7777777 77777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;

// Coded image
ECodedImage?2 codedImage= new ECodedImage? () ;

) oo

// Encode the source image
encoder.Encode (srcImage, codedImage) ;

for (int index = 0; index < codedImage.GetObjCount (); index++)

{

// Retrieve the selected blob gravity center
EObject blob = codedImage.GetObj (index) ;

float centerX = blob.GravityCenter.X;
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float centerY = blob.GravityCenter.Y;
}

Selecting and Sorting Blobs

L1171 707777777777 7777777777777 /7777777777777777777
// This code snippet shows how to build blobs, select //
// some of them and sort the selected ones. //

L1170 770 7007707077777 77 77777777 77777777777777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;

// Coded image
ECodedImage?2 codedImage= new ECodedImage? () ;

) oo

// Encode the source image
encoder.Encode (srcImage, codedImage) ;

// Create a blob selection
EObjectSelection selection= new EObjectSelection() ;
selection.AddObjects (codedImage) ;

// Remove the Small blobs
selection.RemoveUsingUnsignedIntegerFeature (EFeature.Area, 100,
ESingleThresholdMode.Less) ;

// Retrieve the number of remaining blobs
int numBlobs= selection.ElementCount;

// Sort the remaining blobs based on their area
selection.Sort (EFeature.Area, ESortDirection.Ascending) ;

// Retrieve the selected blobs
for (int index = 0; index < numBlobs; index++)

{

float centerX= selection.GetElement (index) .GravityCenterX;
float centerY= selection.GetElement (index) .GravityCenterY;
}

Using Flexible Masks

Constructing Blobs

[11117777 770777777777 777 7777777777777 7777777777777777777
// This code snippet shows how to build blobs inside //
// a region defined by a flexible mask. //

L1111 1710 0007777777777 777 77777777 7777777777777777777777
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// Images constructor
EImageBW8 srcImage= new EImageBWS8 () ;
EImageBW8 mask = new EImageBWS8 () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;

// Coded image
ECodedImage2 codedImage= new ECodedImage?2 () ;

0 oo

// Encode the source image regions
// corresponding to the mask do care areas
encoder.Encode (srcImage, mask, codedImage) ;

Generating a Flexible Mask from an Encoded Image

[1/1171107 1777077777777 77 7777777777777 7777777777777
// This code snippet shows how to generate a flexible //
// mask from an encoded image. //

s

// Images constructor
EImageBW8 srcImage= new EImageBWS8 () ;
EImageBW8 mask= new EImageBWS8 () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;

// Coded image
ECodedImage?2 codedImage= new ECodedImage? () ;

1) cco

// Encode the source image
encoder.Encode (srcImage, codedImage) ;

// The source image and the mask must have the same size
mask.SetSize (srcImage) ;

// Create the mask based on the white layer
// of the coded image
codedImage.RenderMask (mask, 1);

Generating a Flexible Mask from a Blob Selection

[1T110100 1077077777707 777 77777777777 777777
// This code snippet shows how to generate a flexible //
// mask from a selection of blobs. //

LI177770 77777770707 0777777 7777777777 777777777777777777777

// Images constructor
EImageBW8 srcImage= new EImageBWS8 () ;
EImageBW8 mask= new EImageBWS () ;

// Image encoder
EImageEncoder encoder= new EImageEncoder () ;
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// Coded image
ECodedImage?2 codedImage= new ECodedImage?2 () ;

//

// Encode the source image
encoder.Encode (srcImage, codedImage) ;

// The source image and the mask must have the same size
mask.SetSize (srcImage) ;

// Create a blob selection
EObjectSelection selection= new EObjectSelection() ;
selection.AddObjects (codedImage) ;

// Remove the Small blobs
selection.RemoveUsingUnsignedIntegerFeature (EFeature.Area, 100,
ESingleThresholdMode.Less) ;

// Create the mask based on the blob selection
selection.RenderMask (mask) ;

// Sort the remaining blobs based on their area
selection.Sort (EFeature.Area, ESortDirection.Descending) ;

// Create the mask corresponding to the largest blob
selection.GetElement (0) .RenderMask (mask) ;
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6.3. EasyMatch

Pattern Learning

L1111 07 7777077770777 7 7777777777 77777777777777777777

// This code snippet shows how to learn a pattern //
// defined by a region of interest (ROI). //
L1177 77 77077777777 77777777707777777777777777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// ROI constructor
EROIBW8 pattern= new EROIBWS () ;

// EMatcher constructor
EMatcher matcher= new EMatcher () ;

7] ooa

// Attach the ROI to the source image
// and set its position

pattern.Attach (srcImage) ;
pattern.SetPlacement (214, 52, 200, 200);

// Learn the pattern
matcher.LearnPattern (pattern) ;

Setting Search Parameters

L1171 7 7777777777777 7777777777777 77777777777777
// This code snippet shows how to tune pattern matching //
// search parameters and save them into a file. //

LI0107777 7777777707007 7777777777777 77777777777

// Image constructor
EImageBW8 pattern= new EImageBWS8 () ;

// EMatcher constructor
EMatcher matcher= new EMatcher () ;

10 oo

// Learn the pattern
matcher.LearnPattern (pattern) ;

// Set the maximum number of occurrences
matcher.MaxPositions= 5;

// Set the rotation tolerances
matcher.MinAngle= -20.0f;
matcher.MaxAngle= 20.0f;

// Enable sub-pixel accuracy
matcher.Interpolate= true;
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// Set the minimum score
matcher.MinScore= 0.70f;

// Save the matching context into a model file
matcher.Save ("myModel .mch") ;

Pattern Matching and Retrieving Results

L1177 77 7077777777777 77777777777 7777777777777777777777
// This code snippet shows how to perform pattern //
// matching operations and retrieve the results. //

NI

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// EMatcher constructor
EMatcher matcher= new EMatcher () ;

7] ooa

// Load a model file
matcher.Load ("myModel.mch") ;

// Perform the matching
matcher.Match (srcImage) ;

// Retrieve the number of occurrences
int numOccurrences= matcher.NumPositions;

// Retrieve the first occurrence
EMatchPosition myOccurrence= matcher.GetPosition (0) ;

// Retrieve its score and position
float score= myOccurrence.Score;
float centerX= myOccurrence.CenterX;
float centerY= myOccurrence.CenterY;
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6.4. EasyFinc

Pattern Learning

L1111 07 7777077770777 7 7777777777 77777777777777777777

// This code snippet shows how to learn a pattern //
// defined by a region of interest (ROI). //
L1177 77 77077777777 77777777707777777777777777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// ROI constructor
EROIBW8 pattern= new EROIBWS () ;

// EPatternFinder constructor
EPatternFinder finder= new EPatternFinder () ;

1) cco

// Attach the ROI to the source image
// and set its position

pattern.Attach (srcImage) ;
pattern.SetPlacement (214, 52, 200, 200);

// Learn the pattern
finder.Learn (pattern) ;

Setting Search Parameters

[IT170T0 7777077777777 777777777777 777777777777777777
// This code snippet shows how to tune pattern finding //
// search parameters and save them into a file. //

L1110 7007777707777 7770777777777 77 7777777777777

// Image constructor
EImageBW8 pattern= new EImageBWS8 () ;

// EPatternFinder constructor
EPatternFinder finder= new EPatternFinder () ;

0 oo

// Learn the pattern
finder.Learn (pattern) ;

// Set the maximum number of occurrences
finder.MaxInstances= 5;

// Set the rotation tolerances
finder.AngleTolerance= 20.0f;

// Set the minimum score
finder.MinScore= 0.70f;
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// Save the finding context into a model file
finder.Save ("myModel. fnd") ;

Pattern Finding and Retrieving Results

L1777 77777 7777777777777 777777777777777777777777777
// This code snippet shows how to perform pattern //
// finding operations and retrieve the results. //

L1170 777 7707707777777 77 77777777777 7777777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// EPatternFinder constructor
EPatternFinder finder= new EPatternFinder () ;

// EFoundPattern constructor
EFoundPattern[] foundPattern= null;

) oo

// Load a model file
finder.Load ("myModel. £fnd") ;

// Perform the pattern finding
foundPattern= finder.Find (srcImage) ;

// Retrieve the number of instances
int numInstances= foundPattern.Length;

// Retrieve the score and the

// position of the first instance

float score= foundPattern[0].Score;
float centerX= foundPattern[0].Center.X;
float centerY= foundPattern[0].Center.Y;
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0.5. FasyGauge

Point Location

L1171 17 7077777077770 77 7777777777777 777777777777 77777777777777777
// This code snippet shows how to create a point location tool, //
// adjust the transition parameters, set the nominal gauge //

// position, perform the measurement and retrieve the result. //

N NIV

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// EPointGauge constructor
EPointGauge pointGauge= new EPointGauge () ;

// Adjust the transition parameters
pointGauge.TransitionType= ETransitionType.Wb;
pointGauge.TransitionChoice= ETransitionChoice.Closest;

// Set the gauge nominal position
pointGauge.SetCenterXY (256.0f, 256.0f) ;

// Set the gauge length to 10 units and the angle to 45°
pointGauge.SetTolerances (10.0f, 45.0f);

// Measure
pointGauge.Measure (srcImage) ;

// Get the measured point coordinates
float measuredX = pointGauge.GetMeasuredPoint () .X;
Y

’

float measuredY = pointGauge.GetMeasuredPoint ()

// Save the point gauge measurement context
pointGauge.Save ("myPointGauge.gge") ;

Line Fitting

[1/1177707 7077707707777 777777 7777777777777 77777777/77/77777777777
// This code snippet shows how to create a line measurement tool, //
// adjust the transition parameters, set the nominal gauge //

// position, perform the measurement and retrieve the result. //

LI117777 7777770707000 7 7707777777777 7 7777 777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// ELineGauge constructor
ELineGauge lineGauge= new ELineGauge () ;

// Adjust the transition parameters
lineGauge.TransitionType= ETransitionType.Bw;
lineGauge.TransitionChoice= ETransitionChoice.NthFromEnd;
lineGauge.TransitionIndex= 2;

// Set the line fitting gauge position,
// length (50 units) and orientation (20°)
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EPoint center= new EPoint (256.0f, 256.0f);

ELine line= new ELine (center, 50.0f, 20.0f);

lineGauge.SetLine (line) ;

// Measure
lineGauge.Measure (srcImage) ;

// Get the origin and end point coordinates of the fitted line
.0Org;

EPoint originPoint = lineGauge.MeasuredLine

EPoint endPoint = lineGauge.MeasuredLine.End;

// Save the point gauge measurement context
lineGauge.Save ("myLineGauge.gge") ;

Circle Fitting

N YA

// This code snippet shows how to create a circle measurement tool, //

// adjust the transition parameters, set the nominal gauge //
// position, perform the measurement and retrieve the result. //

VYA

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// ECircleGauge constructor

ECircleGauge circleGauge= new ECircleGauge () ;

// Adjust the transition parameters
circleGauge.TransitionType= ETransitionType

// Set the Circle fitting gauge position, diameter (50 units),
°)

// starting angle (10°), and amplitude (270
EPoint center= new EPoint (256.0f, 256.0f);
ECircle circle= new ECircle (center, 50.0f,
circleGauge.SetCircle (circle);

// Measure
circleGauge.Measure (srcImage) ;

// Get the center point coordinates and the radius of the fitted circle
float centerX = circleGauge.MeasuredCircle.
float centerY = circleGauge.MeasuredCircle.

.Bw;
circleGauge.TransitionChoice= ETransitionChoice.LargestAmplitude;

10.0£, 270.0f);

Center.X;
Center.Y;

float radius = circleGauge.MeasuredCircle.Radius;

// Save the point gauge measurement context
circleGauge.Save ("myCircleGauge.gge") ;

Rectangle Fitting

L1117 0777707777777 7777777777777 77777777 77777777777777777777

// This code snippet shows how to create a rectangle measurement tool,

// adjust the transition parameters, set the nominal gauge position,

// perform the measurement and retrieve the

result. //

//

//

Y Iy

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;
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// ERectangleGauge constructor
ERectangleGauge rectangleGauge= new ERectangleGauge () ;

// Adjust the transition parameters
rectangleGauge.TransitionType= ETransitionType.Bw;
rectangleGauge.TransitionChoice= ETransitionChoice.LargestAmplitude;

// Set the rectangle fitting gauge position,
// size (50x30 units) and orientation (15°)
rectangleGauge.SetCenterXY (256.0f, 256.0f);
rectangleGauge.SetSize (50.0£f, 30.0f);
rectangleGauge.Angle = 15.0f;

// Measure
rectangleGauge.Measure (srcImage) ;

// Get the size and the rotation angle of the fitted rectangle
float sizeX = rectangleGauge.MeasuredRectangle.SizeX;
float sizey rectangleGauge.MeasuredRectangle.SizeY;
float angle = rectangleGauge.MeasuredRectangle.Angle;

// Save the point gauge measurement context
rectangleGauge. Save ("myRectangleGauge.gge") ;

Wedge Fitting

L1117 0777700077777 77777777777777
// This code snippet shows how to create a wedge measurement tool, //
// adjust the transition parameters, set the nominal gauge //

// position, perform the measurement and retrieve the result. //

L1111 07 7777777770777 7777777777777 7777777777777 77777 77777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// EWedgeGauge constructor
EWedgeGauge wedgeGauge= new EWedgeGauge () ;

// Adjust the transition parameters
wedgeGauge.TransitionType= ETransitionType.Bw;
wedgeGauge.TransitionChoice= ETransitionChoice.NthFromBegin;
wedgeGauge.TransitionIndex= 0;

// Set the wedge fitting gauge position, diameter (50 units),

// breadth (-25 units), starting angle (0°) and amplitude (270°)
EPoint center= new EPoint (256.0f, 256.0f);

EWedge wedge= new EWedge (center, 50.0f, -25.0f, 0.0f, 270.0f);
wedgeGauge . SetWedge (wedge) ;

// Measure
wedgeGauge .Measure (srcImage) ;

// Get the inner and outer radius of the fitted wedge
float innerRadius = wedgeGauge.MeasuredWedge.InnerRadius;
float outerRadius = wedgeGauge.MeasuredWedge.OuterRadius;

// Save the point gauge measurement context
wedgeGauge . Save ("myWedgeGauge .gge") ;
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Gauge Grouping

Gauge Hierarchy

L1111 777777777 777777777 7777777777777 77777777777777777777777777
// This code snippet shows how to create a gauge hierarchy //
// and save it into a file. //

N N Y,

// EWorldShape constructor
EWorldShape worldShape= new EWorldShape () ;

// Gauges constructor

ERectangleGauge rectangleGauge= new ERectangleGauge () ;
ECircleGauge circleGaugel= new ECircleGauge () ;
ECircleGauge circleGauge2= new ECircleGauge () ;

1) cco

// Attach the rectangle gauge to the EWorldShape
rectangleGauge.Attach (worldShape) ;

// Attach the circle gauges to the rectangle gauge
circleGaugel.Attach (rectangleGauge) ;
circleGauge2.Attach (rectangleGauge) ;

// Set the first circle gauge name
circleGaugel.Name= "myCircleGaugel";

70 oo

// Save worldShape together with its daughters
worldShape.Save ("myWorldShape.gge", true);

Complex Measurement

L1107 7770007777077 777777777777
// This code snippet shows how to trigger the measurement //
// of a whole gauge hierarchy and retrieve the results. //

L1110 7700770077777 7777777777777 77777 777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// EWorldShape constructor
EWorldShape worldShape= new EWorldShape () ;

// Load the EWorldShape together with its daughters
worldShape.Load ("myWorldShape.gge", true);

// Retrieve the number of worldShape's daughters
int numDaughters= worldShape.NumDaughters;

70 oo

// Trigger the measurement of all the
// gauges attached to the EWorldShape
worldShape.Process (srcImage, true);
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// Retrieve the measurement result of

// the first daughter (a rectangle gauge)

ERectangleGauge rectangleGauge= (ERectangleGauge)worldShape.GetDaughter (0);
float sizeX= rectangleGauge.MeasuredRectangle.SizeX;

// Retrieve the measurement result of a

// daughter gauge called "myCircleGaugel"

ECircleGauge circleGauge= (ECircleGauge)worldShape.GetShapeNamed ("myCircleGaugel") ;
EPoint center= circleGauge.MeasuredCircle.Center;

Calibration using EWorldShape

Calibration by Guesswork

[IT1717 7777700777770 7777777777777 7777777777777/ 7777777
// This code snippet shows how to perform a calibration //
// by guesswork. //

L1171 17 7077777077770 77777777777777777777

// Image constructor
EImageBW8 srcImage= new EImageBWS8 () ;

// EWorldShape constructor
EWorldShape worldShape= new EWorldShape () ;

) oo

// Compute the calibration coefficients
// Field of view: 32x24 mm
worldShape.SetSensor (srcImage.Width, srcImage.Height, 32.0f, 24.0f);

// Retrieve the spatial resolution
float resolutionX= worldShape.XResolution;
float resolutionY= worldShape.YResolution;

Landmark-Based Calibration

L1171 17 7077077077777 7777077777777 7777777777 77777777777777
// This code snippet shows how to perform a landmark-based //
// calibration. //

[IT171T) 7707777777777 77 77777777777 777777

// EWorldShape constructor
EWorldShape worldShape= new EWorldShape () ;

70 oo

// Reset the calibration context
worldShape.EmptyLandmarks () ;

// Loop on the landmarks
for (int index= 0; index < numLandmarks; index++)

{

// Get the I-th landmark as a pair of EPoint (x, V)
EPoint sensorPoint, worldPoint;
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// Retrieve and store the relevant data into worldPoint and sensorPoint
sensorPoint = myIthLandmark Sensor;
worldPoint = myIthLandmark World;

// Add the I-th pair
worldShape.AddLandmark (sensorPoint, worldPoint) ;
}

// Perform the calibration
worldShape.Calibrate ( (int)ECalibrationMode.Skewed) ;

Dot Grid-Based Calibration

[1/11771 0777777777777 7777777777777 7777777777777 777777
// This code snippet shows how to perform a dot grid-based //
// calibration. //

L1171 17 7077777077777 7077777777777 777777777777 77777777777777777

// EWorldShape constructor
EWorldShape worldShape= new EWorldShape () ;

) oo

// Reset the calibration context
worldShape.EmptyLandmarks () ;

// Loop on the dots

for (int index= 0; index < numDots; index++)

{

// Get the I-th dot as an EPoint (x, V)
EPoint dotPoint;

// Retrieve and store the relevant data into dotPoint
dotPoint = myIthDot;

// Add the I-th dot
worldShape.AddPoint (dotPoint) ;
}

// Reconstruct the grid topology
// pitch X and Y = 5 units
worldShape.RebuildGrid (5, 5);

// Perform the calibration
// the calibration modes are computed automatically
worldShape.AutoCalibrate (true) ;

Coordinates Transform

L1111 7777777777777 7777777777777 77777777777777777777777
// This code snippet shows how to convert coordinates from //
// the Sensor space to the World space and conversely. //

N VYA

// EWorldShape constructor
EWorldShape worldShape= new EWorldShape () ;
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// EPoint constructor
EPoint sensor= new EPoint () ;
EPoint world= new EPoint () ;

//

// Perform the calibration
worldShape.Calibrate ( (int)ECalibrationMode.Scaled | (int)ECalibrationMode.Skewed) ;

// Retrieve the world coordinates of a point, knowing its sensor coordinates
world= worldShape.SensorToWorld (sensor) ;

// Retrieve the sensor coordinates of a point, knowing its world coordinates
sensor= worldShape.WorldToSensor (world) ;

Image Unwarping

[1T1I71107 1707707777777 7077 7777777777777 7777777777
// This code snippet shows how to unwarp an image based //
// of the computed calibration coefficients. //

VY I I

// Images constructor
EImageBW8 srcImage= new EImageBWS8 () ;
EImageBW8 dstImage= new EImageBWS8 () ;

// EWorldShape constructor
EWorldShape worldShape= new EWorldShape () ;

// Lookup table constructor
EUnwarpinglLut lut= new EUnwarpingLut () ;

//

// Perform the calibration
worldShape.Calibrate ( (int)ECalibrationMode.Tilted | (int)ECalibrationMode.Radial) ;

// Setup the lookup table for unwarping
worldShape. SetupUnwarp (lut, srcImage, true);

// Perform the image unwarping
worldShape.Unwarp (lut, srcImage, dstImage, true);
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