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The following document contains information according to the selected release of ContourTrace, further
details about the operation as well as the workflows in ContourTrace.
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CHAPTER

ONE

WHAT’S NEW

With version 2.1.0 we have released the Draw workspace for ContourTrace. We are happy to announce
a considerable improvement in the functionality of ContourTrace by simplifying the overall appearance by
combining the Contour and Spline Operator to the new Drawing Operator. In this area the contours can be
changed, duplicated, deleted, colored and much more. See the picture below.
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Or follow the link to the relating release Youtube video: ContourTrace 2021 - What’s new? Version 2.1.0
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CHAPTER

TWO

INSTALLATION

Installing and getting started with ContourTrace is simple. You can get a 14-day Trial License within minutes
with just a few clicks.
You can find the written installation guide below or watch a step-by-step installation guide video instead.

2.1 Download
Visit the downloads page on your computer and download the latest installer. ContourTrace is currently
available for Windows 10.

2.2 Installation
Locate the ContourTrace-Installer-2.2.7.exe file on your system and double click it to begin the installation.
Follow the Setup Wizard to finish installing the app.

2.3 Request Trial License
Once installed, open the app. You’ll see a License Management window.
Applying for and getting the Trial License just takes a couple of minutes. Just follow these three steps and
get started.

Get your MAC address:
Click on the ‘Copy your MAC address to the clipboard’ button as shown in the image below. Then, click on
the button below it to open the license request page.
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Request Trial License:
Enter an email address, paste your computer’s MAC and Submit. In a few moments, you’ll receive an
email containing your Trial License key.

2.3. Request Trial License
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Apply Trial License:
Copy the trial license key from the email and reopen ContourTrace. Fill in the email id used to request the
trial license, paste the license key and click on ‘Ok’.

That’s it! You can now get started with the 14-day trial of ContourTrace.

2.4 Request Full License
ContourTrace is offered in Standard, Professional, and Premium versions as a subscription. Please
checkout pricing and features on our Pricing Page.
We also have special discounts for Education and Institutions.
To purchase a license, visit our License Request page and click on Full Version. Fill out the form and click
Submit. Once submitted, we’ll shortly get in touch with you.
Now that ContourTrace is installed on your system, read on our next section on Getting Started with ContourTrace.

2.4. Request Full License
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CHAPTER

THREE

GETTING STARTED

ContourTrace allows quick and easy conversion of raster images such as BMP and JPEG to vector images
such as DXF and SVG format. The focus of the application lies in extracting object contours that can be
used for measurement, inspection, design, and manufacturing.
To get started with how to use ContourTrace, watch this YouTube playlist:
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CHAPTER

FOUR

USER INTERFACE

The intuitive and straightforward design of ContourTrace allows fast image processing with high precision
in no time. The conversion from raster graphics to vector graphics follows a plausible workflow to the result
that is required. Each step is further defined as ‘operator,’ which inherits multiple functionalities (for further
information, see ‘Operators’).

4.1 ContourTrace Menu Overview
The modular architecture of ContourTrace allows an individual adaption to the current needs of your workflow. The default menubar provides multiple functions regarding the usability or informative additional
sources.
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1. Main menu declaration and basic functionality
The main menu inherits multiple functionalities to provide orientation in the ContourTrace application.

4.1. ContourTrace Menu Overview

9

ContourTrace Help, Release 2.2.7

Title

Description

File

The File-Menu inherits the functionalities Open, Reload, Save (for further information
see table below), as well as Exit to close ContourTrace manually.

Extras

The Extras-Menu contains the Camera Calibration functionality (for further information
see table below).

Options

The Options-Menu inherits the License Manager, the possibility to Check for ContourTrace updates, as well as the adaption of the displayed Language and Theme.

View

The View-Menu provides the adaption of the ContourTrace interface to the required
needs, by selecting / deselecting operators, defining the Corner layout and Ruler
layout structures, which allows a high level of individuality. The reset to the default
interface can be found here as well.

Help

The Help-Menu contains references to the KUHN ENGINEERING YouTube-Channel,
the Website (for further information see table below), the About-Information including
the Software Disclaimer, and the possibility to visualize the available MAC-Addresses
of the corresponding device.

In addition and below the main menu, ContourTrace provides quick access for the most common functionalities.

4.1. ContourTrace Menu Overview
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Icon

Action

Description

Open (Load) image from di-

This action opens a file explorer to define a specific im-

rectory

age, which will further be processed in ContourTrace.

Reload the image from hard

This action reloads the original image from the hard disk.

disk

This is a convenient way to edit the image in parallel in
another graphics program.

Save and export graphic to

This action save the edited / transformed input image to

individual location

a defined location. The location and file name can be
specified through an opening file explorer.

Camera calibration

This action accesses the camera calibration operator
(Pro-Version).

Reference to website

This action refers to the KUHN ENGINEERING website
for further information.

Reference to youtube chan-

This action refers to the KUHN ENGINEERING youtube

nel

channel, which provides tutorials and help for the usability of ContourTrace.

2. Operators’ and View selection

By using the provided dropdown menus, ContourTrace adapts the view according to the selected
requirements. A distinction is made here between Image processing and Vector processing.
HINT: There is no correlation between the operator’s selection and the selection within the dropdown
menus. The dropdown selection specifies the current view within the visualization area. The currently
selected operators remain unaffected.

4.1. ContourTrace Menu Overview
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3. Usability Toolbar
ContourTrace now provides the separation between several modes during graphic processing. The following
table contains a summary of the specified functionalities.

Icon

Action

Description

Select with left Mouse click

This mode limits the functionality to selecting single elements with the left mouse button. Movement is not possible.

Select with rubberband

This mode limits the functionality to selecting multiple
elements by creating a ‘rectangle’ which selects every
element that is crossed or already contained. Movement
is not possible.

Draw View with left mouse

This mode provides the movement within the current

button

view by using the left mouse button. Single selection
of elements is still possible.

Zoom in/out with left mouse

This mode provides precise zoom in and zoom out func-

button

tionality by using the left mouse button and dragging
up/down.

Zoom to fit all elements in

This mode resets all zoom settings and adapts the im-

graphics view

age size to the available view size.

4. Application scaling
ContourTrace allows an individual scaling of the graphic by defining a single distance within the view. This
scaling factor increases the precision and additional functionalities, e.g., Creating an offset from a contour.
The resulting factor is calculated considering the image size, the defined distance, and the selected unit.
A dialogue is visualized by clicking on the available Icon, which requests individual input from the current
user.

4.1. ContourTrace Menu Overview
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Simply define the distance between two coordinates by a simple mouse click and let ContourTrace calculate
the required values to scale the complete graphic. The only input necessary is a known distance between
the marked coordinates.

4.2 ContourTrace Structure Overview
The main structure of ContourTrace follows a unique design aligned to an understandable and straightforward workflow.

4.2. ContourTrace Structure Overview
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5. Individual Dockwidget View
The Dockwidget view inherits the individual functionality of the currently active Operator. For further information on the specific content, see the section Operators.
6. Operator workflow (Default)
The Operator workflow signalizes the active processes that are involved within the defined graphics processing pipeline. The corresponding Operator is set to active by clicking on a button, and the view switches
to the selected Operator’s view.
7. Ruler View (Default)

4.2. ContourTrace Structure Overview
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The Ruler View improves the precision in the graphics processing phase by providing a set of rules for size
determination. The current mouse position is signalized by straight red lines that adapt their location
dynamically.
Default settings apply a ruler located on the top and left. The main menu (see 1. Main menu declaration
and basic functionality) can be extended to the bottom and right.

8. Graphics View
The graphics view can be described as the main operation component. Depending on the active Operator,
multiple functions can be applied to the current visualized graphic.

4.2. ContourTrace Structure Overview
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CHAPTER

FIVE

OPERATORS

The term ‘Operator’ describes a logical unit within ContourTrace, which inherits defined functionalities and
provides a modular structure for individual usability. The following section provides an overview of the
Operators available in the current ContourTrace version.

5.1 Input Operators
Input Operators handle the import of raster graphics in ContourTrace and provide an interface for individual
interaction with the ContourTrace application.

5.1.1 Single Image Input Operator
The following Operator allows the loading of a standard image into ContourTrace as raster graphic. Supported file extensions are .jpg, .jpeg, .bmp, and .png.

The following image visualizes an exemplary usage of the operators’ functionality:
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Dockwidget functionalities
The dockwidget provides a simple view of the image selection process. An ‘open file’ dialog will be opened
by clicking on the ‘Browse’ button - Aligned to the standard windows file explorer. The required image can
be selected and imported to ContourTrace.

After a successful import, the loaded image will be shown in the graphics view as is.

5.1. Input Operators
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5.2 Raster Operators
Raster Operators handle the modification of the input image (Raster graphic) and provide multiple functionalities to improve or adapt the following vector transformation process.

5.2.1 Mask Operator
The following Operator allows the cropping of the imported image to further focus on the required object
and prevent possible interferences regarding the inaccuracy of the image (Contamination with additional
and unnecessary pixel structures).

The following image visualizes an exemplary usage of the operators’ functionality:

5.2. Raster Operators
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Dockwidget functionalities
The dockwidget offers the possibility to crop the imported image depending on the overall provided image
size. By moving the horizontal/vertical scrollbars, a red line occurs within the graphics view, which defines
the ‘crop-level.’ Releasing the mouse activates the Operator’s function and crops the image.
For rough cropping, a number of pixels can directly be inserted into the necessary input field aligned to the
scroll bars. Minor adaptions can be done by using the included Arrow keys next to the input field. This
increases/decreases the amount of pixels ‘pixelwise’ (One pixel per click).

By toggling the On/Off Checkbox, the modifications of this Operator can be hidden for other upcoming
operations.

5.2. Raster Operators
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5.2.2 Blur Operator
The following Operator affects the level of blur applied to the image. This operation can positively impact contour detection by excluding possible interferences within the image (Disguise of unnecessary pixel
structures).

The following image visualizes an exemplary usage of the operators’ functionality:

5.2. Raster Operators
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Dockwidget functionalities
The dockwidget inherits the adaption of the blurring level by changing the intensity of the process. The
used scale from 0 to 30 can be adjusted using the scrollbar for a dynamic approach and the input field on
the right side by directly inserting the required intensity.
The necessary calculations will be done directly after defining the value, and the result is directly affecting
the image’s appearance within the graphics view.

By toggling the On/Off Checkbox, the modifications of this Operator can be hidden for other upcoming
operations.

5.2. Raster Operators
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5.2.3 Color Exchange Operator
This operator provides the possibility to replace the occurrence of a selected color with any target color. It
is also possible to replace similar color ranges using a threshold value. The color exchange operator can
be used, for example, to distinguish the main elements in the image from the background.

The below images demonstrate the Color Exchange Operator’s use. The operator can replace the green
screen with solid white background.

Fig. 1: BEFORE

5.2. Raster Operators

Fig. 2: AFTER
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Dockwidget functionalities
Start by choosing a From Color and a To Color from the dockwidget below.

Use the Pick Screen Color tool to identify the color you wish to replace. Place the

on the spot you

wish to choose and click to complete capturing the color.

Hint:
In our example image, the From Color will be Green.

5.2. Raster Operators
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Next, select a To Color. A To Color is the new color that replaces the source color.

Hint:
The To Color should be distinctly dissimilar from the main elements in the image.

Next, adjust the Threshold sliders of the Red, Green, and Blue colors to replace similar colors. By increasing
the threshold value, the app will broaden the range of From Color ’s hues that gets replaced.

Hint:
For our example image, since the From Color is primarily green, slide the Green threshold slider to the
right; further than the other two.

The changes applied by this operator can be toggled off to remove its effects on the other operators.

5.2. Raster Operators
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5.2.4 Black - White Operator
The following Operator affects the black and white ratios within the image by applying a binary filter function.
This operation can positively impact contour detection by excluding possible interferences within the image
(Disguise of unnecessary pixel structures).

The following image visualizes an exemplary usage of the operators’ functionality:

5.2. Raster Operators
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Dockwidget functionalities
The dockwidget inherits the black and white ratio level adaption by changing the threshold of the process.
The used scale from 0 to 255 can be adjusted by using the scrollbar for a dynamic approach and the input
field on the right side by directly inserting the required intensity.
The necessary calculations will be done directly after defining the value, and the result is directly affecting
the image’s appearance within the graphics view.

By toggling the On/Off Checkbox, the modifications of this Operator can be hidden for other upcoming
operations.

5.2. Raster Operators

26

ContourTrace Help, Release 2.2.7

5.2.5 Invert Colors Operator
The following Operator affects the black and white coloring of the processed image. This operation can
have a positive impact on contour detection by toggling the required edges of the object.

The following image visualizes an exemplary usage of the operators’ functionality:

5.2. Raster Operators
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Dockwidget functionalities
By toggling the On/Off Checkbox, the modifications of this Operator can be hidden for other upcoming
operations.

Therefore, there are no additional functionalities regarding this Operator available.

5.2. Raster Operators
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5.2.6 Edge (Canny) Operator
The following Operator provides an edge detection by using the Canny-Algorithm. This operation can have
a positive impact on contour detection.

The following image visualizes an exemplary usage of the operators’ functionality:

5.2. Raster Operators
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Dockwidget functionalities
The dockwidget inherits the adaption of the thresholds needed for the Canny algorithm (upper and lower).
The used scale from 0 to 1000 each can be adjusted by using the scrollbar for a dynamic approach and the
input field on the right side by directly inserting the required threshold value.
The following rules apply to the definition of the thresholds:
1. If a pixel gradient value is higher than the upper threshold, the pixel is accepted as an edge.
2. If a pixel gradient value is below the lower threshold, it is rejected.
3. If the pixel gradient is between the two thresholds, then it will be accepted only if it is connected
to a pixel that is above the upper threshold.
Canny recommended a upper : lower ratio between 2 : 1 and 3 : 1. Which of the two sliders is the upper
limit or lower limit does not matter. The higher value is the upper limit, the one with the lower value is the
lower limit.
The necessary calculations will be done instantly after defining the ratio, and the result directly affects the
image’s appearance within the graphics view.

The image noise influences the results of the edge detection. By filtering out the noise, incorrect edge
detection is avoided. The dropdown menu consists of values between 0 and 2, which aligns to the level of
suppression. The lower the value, the more noise is suppressed.
For increased accuracy, the L2 Gradient can be additionally applied. The L2 Gradient results in better
detection results but inherits a higher computational intensity.
By toggling the On/Off Checkbox, the modifications of this Operator can be hidden for other upcoming
operations.

5.2. Raster Operators
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5.3 Transform Operators
Transform Operators detect contours in the input image and, therefore, the interface between raster graphics
and vector graphics. Operators within this section are responsible for the successful transformation process.

5.3.1 Detect Operator
The following Operator converts the raster graphic to a vector graphic by calculating the available contours
dependent on the currently processed image.

The following image visualizes an exemplary usage of the operators’ functionality:

5.3. Transform Operators
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Dockwidget functionalities
The dockwidget inherits the adaption of the detection process.
To specify the purpose of extraction, the retrieval can be selected by identifying the provided possibilities
within the dropdown menu. The selection differs between All contours and Outer contours, which hides
the detected contours within the object (e.g., recesses).

Multiple possibilities for further approximation are provided to improve the detection according to the requirements. The dropdown menu inherits None, SIMPLE, L1, and KCOS, which may positively affect the
detection according to the needs. In addition, the level of simplification can be set between 0 and 100 to
adapt the accuracy of the detection process individually.

For every detected contour, the appearance can be adapted. Including the color from the RGB color spectrum and the line-thickness are represented by a scrollbar, an input field, and a value range between 0 and
10 (The used unit is pixel).
As a safety requirement, the output behavior regarding the detected contours can be individually set. Setting
the mentioned checkbox requires a manual confirmation to copy the contour(s) to the drawing Operator.
Unset the checkbox directly forwards the changes to the drawing Operator automatically.

5.3. Transform Operators
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5.4 Vector Operators
Raster Operators handle the modification of the transformed vector input image (Vector graphic) and provide
multiple functionalities to improve or adapt the representation to individual requirements.

5.4.1 Drawing Operator
The Drawing Operator provides granular manipulation of the vector contours.

The below images demonstrate Drawing Operator’s example use case by adding an offset to the detected
contour and changing their line colors.

Fig. 3: BEFORE

5.4. Vector Operators

Fig. 4: AFTER
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Dockwidget functionalities
The Dockwidget provides the functionality of controlling input behavior, selecting contour visibility, and an
on/off toggle. An overview of all the contours is also provided in a menu containing every contour’s ID.

Input behavior for Contours
The choices offered here are useful for handling incoming contours. The existing contours can either be
overwritten or be added to the incoming contours.

5.4. Vector Operators

34

ContourTrace Help, Release 2.2.7

Add to existing
Use the Add to existing option to add multiple contours in the graphics view from multiple (raster graphic)
images.
1. Open an image and go through all the steps to extract the desired contour until you reach the Drawing
Operator.
2. Click Add to existing and open a second image and repeat the steps to extract the second contour.

Fig. 5: The final output with two vector contours extracted from multiple raster images.

Hint: If you are not seeing your extracted contours from Detect Operator, click the button Copy Contour(s)
to Drawing manually or ensure that Output behavior for Contours is checked off.

Clear existing
Use Clear existing to overwrite the existing contour with the incoming contour.

Caution: This option will replace current contours with the newly detected contour, thus overwriting
all manual changes made on the current contour.

The changes applied by this operator can be toggled off to remove its effects on the other operators.
5.4. Vector Operators
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Toolbar functionalities
The drawing menu provides a variety of additional functions to manipulate the appearance of the contour
during vector processing. The following table provides an overview of the additional functions available
within the drawing menu.

Selection Tools

Icon

Action

Description

Select Contour

Extends selection to a single or multiple contours from the selected
elements.

Select

all

Con-

Selects all available Contours in the graphics view.

tours

Invert Selection

Inverts selection for all the elements in the graphics view. Thus,
selecting all unselected elements and deselecting all manually selected elements.

Management Tools

Icon

Action

Description

Cut Contour

Cuts selected contours and copies it to the clipboard.

Copy Contour

Copies selected contours to the clipboard.
continues on next page

5.4. Vector Operators
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Table 2 – continued from previous page
Icon

Action

Description

Paste Contour

Pastes Cut or Copied contours from the clipboard.

Delete Contour

Deletes selected contours.

Manipulation and Transformation Tools

Icon

Action

Description

Add point

Adds a point at the clicked location on a line or a spline. When
multiple (sp)lines are selected, the point is added at the midpoint
of each selected (sp)line.

Delete point

Delete selected points from the contour.

Open Contour

Opens up the contour by deleting the selected line or a spline
Hint: To open up an area spanning multiple lines, first
use Delete Point to simplify such an area to a single
line. Which can then be opened with Open Contour.

Close Contour

Closes an open contour by connecting two open points with a line.
The Close Contour tool can be activated by clicking any element
on an open contour.
Hint: Any two open points can be joined with this tool,
even if they belong to two separate contours. To do this,
select any two open points using Ctrl + Click.

continues on next page

5.4. Vector Operators
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Table 3 – continued from previous page
Icon

Action

Transform

Description

to

Transforms all selected contours from a polygon to a spline.

Transform to Poly-

Transforms all selected contours from a spline to a polygon.

Spline

gon

Offset Contour

Creates an offset of the selected contour. A distance and corner
style must be set for the resulting offset. Multiple selected contours
can be processed.

Set Spline Radius

Sets the spline radius for the selected splines.
Note: The specified length of the radius must be smaller
than half of the smallest line segment of the control
polygon of the spline in the selection.

Set Chamfer

Introduces a chamfer of a specified length at the selected point or
at both ends of the selected line segment. Multiple elements can
be selected.
Note: The specified chamfer length must be smaller
than half of the smallest line segment in the selection.

continues on next page

5.4. Vector Operators
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Table 3 – continued from previous page
Icon

Action

Description

Rotate Selection
Rotates all selected elements in the graphics view by a chosen
degree.
Single selection: The rotate axis is the center of the element
itself.
Multi selection: The rotate axis is defined by the total center of all
selected elements combined.

Scale Selection

Scales all selected elements in the graphics view according to the
following scale factor input.

Mirror

Contour

horizontally

Mirrors all selected elements in the graphics view on the
horizontal axis.
Single selection: The mirror axis is the center of the element
itself.
Multi selection: The mirror axis is defined by the total center of
all selected elements combined.

Mirror
vertically

Contour
Mirrors all selected elements in the graphics view on the vertical
axis.
Single selection: The mirror axis is the center of the element
itself.
Multi selection: The mirror axis is defined by the total center of
all selected elements combined.

5.4. Vector Operators
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Alignment Tools

Icon

Action

Description

Align selection to

Aligns selected elements in a horizontal line. The horizontal line is

horizontal center

centered vertically from the top and bottom points of the selection.

Align selection to

Aligns selected elements in a vertical line. The vertical line is cen-

vertical center

tered horizontally from the left and right points of the selection.

Action

Description

Isolate Contour

Shows only the selected contour and hides every other contour in

Visibility Tools

Icon

the graphics view. Multiple contours can be isolated at the same
time.

Invert visibility of

Switches visibility status of each contour. Hiding all visible contours

all Contours

and displaying all the hidden ones.

Hide Contour

Hides the selected contours.

Show all Contours

Show all available contours in the graphics view.

Hide all Contours

Hides all available contours in the graphics view.

5.4. Vector Operators
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Appearance Tools

Icon

Action

Change

Description

Contour

Sets line color of the selected contour.

Contour

Sets line thickness of the selected contour.

color

Change

line thickness

Undo

Undo the last change. Press multiple times to revert multiple steps.

Redo

Reverses the last undo. Press multiple times to revert multiple undo
actions.

5.4. Vector Operators
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5.5 Output Operators
Output Operators handle the export or saving process of graphics from ContourTrace and support multiple
graphic formats.

5.5.1 Export Operator
The following Operator allows the saving and export of the processed graphic. Supported file extensions
are .jpg, .jpeg, .bmp, as well as .dxf and .svg.

Dockwidget functionalities
The dockwidget provides a simple view of the graphic exporting process.
Especially for the DXF export, there is the possibility to select a colored export scheme. Within, the
defined contour colors are transferred from an RGB color spectrum to a dxf color spectrum.

In addition, there is the opportunity to set the graphics scale factor directly within the export Operator
dockwidget. For further information regarding the functionality, see the section User Interface.

5.5. Output Operators
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A ‘save file’ dialog will be opened by clicking on the ‘Save’ button - Aligned to the standard windows file
explorer. Within the dialog, the required export location and the file name are specified.

5.5. Output Operators
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CHAPTER

SIX

MODULES

Modules define additional functionalities, which are not a natural part of the workflow itself, including Operators. They provide other settings to increase the accuracy of the graphics processing or prevent disruptors
from occurring.

6.1 Camera Calibration
With the help of camera calibration, radial and tangential distortion of the images can be corrected or greatly
reduced.

6.1.1 Radial distortion
The radial distortion in images can be recognized when straight lines are curved (convex or concave) in the
image. An extreme example is fisheye lenses (fisheye lenses are not recommended for contour tracing).
Although these allow a wide field of view, straight lines that do not pass through the center of the image are
displayed in a curved shape and the image is strongly barrel-shaped.

6.1.2 Tangential distortion
The tangential distortion occurs because the camera lens is not aligned perfectly parallel to the image plane.
Therefore some areas in the image may look closer than expected.
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6.1.3 When is a camera calibration useful?
• When image distortion affects the result of contour detection.
• When many objects are photographed consecutively with one camera and lens setting.
• When lenses that produce significant distortion are used, such as fisheye lenses.

6.1.4 When is a camera calibration not useful?
• If the image distortion is not visible or does not affect the contour detection result.
• If the camera settings have to be changed constantly, e.g. to be able to photograph objects with very
different sizes.
• When a lens with very low distortion is used, for example, a telecentric lens.
• When using a mobile phone or smartphone to take the photos, the camera calibration will not work
properly in most cases! This is because the smartphones apply their own distortion correction and
other algorithms to the generated image. Thus the image will be significantly improved. A further
camera calibration on an already changed image does not lead to the desired result.

6.1.5 Instructions for camera calibration in ContourTrace
1. Download and print the Chessboard Pattern on DIN A4 paper or cardboard. Make sure that no scaling
is applied to the image during printing.
2. Fix or glue the chessboard pattern on a solid and flat surface, e.g. on a plastic or wooden board.
Make sure that the chessboard pattern has no unevenness, waves or kinks.
3. Adjust your camera and lens settings so that you can fully and optimally capture the objects to be
imaged and the chessboard pattern. The settings cannot be changed during or after calibration. The
settings should be saved e.g. in the name of the calibration file. This allows the settings in the camera
and lens to be restored manually later when the calibration file is called up.
4. If available, use a camera tripod. The camera can be mounted in the tripod e.g. overhead.
5. Create at least 10 different photos of the chessboard pattern. You can move, rotate, tilt the chessboard
pattern or change the distance to the lens. The generated images of the chessboard pattern should
cover the entire field of view of the camera. However, make sure that the chessboard pattern is always
fully visible.

6.1. Camera Calibration
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6. Open ContourTrace and click on Camera Calibration. Add the created images to the list of Calibration Pictures. Click on Create calibration file . . . to start the calibration and save the calibration file.
Wait until the calibration is finished. Once the calibration file has been successfully created, close the
Camera Calibration window.
7. To use the calibration file in ContourTrace, click on the tab Camera and add the created calibration
file under Calibartion File.
8. As long as a calibration file is used in ContourTrace, only the images generated with the camera and
the camera settings for this calibration file may be processed. Otherwise the distortion correction of
the images is not correct!

6.2 Image Stitching
Image stitching can be used to correct or greatly reduce perspective distortions in an image. This minimizes
errors in the contour shape that can be attributed to perspective distortion.

6.2.1 Perspective distortion
Here you can see an image with perspective distortion and the corresponding result of contour extraction:

Here you can see an image without perspective distortion and the corresponding result of contour extraction:
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6.2.2 When is image stitching useful?
• If perspective distortions in the image affect the result of contour detection.
• If there is more than one object in the scene for which the contour is to be extracted.

6.2.3 When is image stitching not useful?
• When perspective distortions are not visible or do not affect the contour detection result.
• When there is only a small object in the scene with similar width and length.
• When the camera can be placed far enough away from the object so that perspective distortion can
be neglected.

6.2.4 Instructions on how to capture images for image stitching
• Take 3 or more pictures of a scene or object from different positions.
• First image: The first image should be taken over the center of the scene or object in question.
• Additional images: Each additional image should have an overlap of at least 20% with the first
image.
Important: Do not manipulate the images after taking them, e.g. do not crop or rotate them. Downsizing is
allowed, but make sure that all images are the same size.

6.2.5 Instructions for image stitching in ContourTrace
• Add all images to the list in the Image Stitching module.
• Bring the first image to the top of the list.
• Start image stitching.
Important: Bring the first image to the top of the list, see also Instructions on how to capture images for
image stitching.
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