Contour Scanner And Trimmer

Scanning

This tool helps you to find nasty contours which might bug you and prevent your work
from being ready for production. It will find open contours, closed contours and self-

intersecting contours and checks for a set of other attributes. Bentley-Ottmann algorithm

is used to check for those intersections. The algorithm works with the accuracy of the
selected paths (epsilons). Self-intersections usually happen if you just have large overlaps
where the contour crosses itself like an 'eight' character for example. Using the
highlighting it's easy to find contours with unproper path handles. While in a CAD system
an area of of a surface can only be calculated if the contour is closed and clean, finding
self intersections in Inkscape is not required to do so. SVG format allows to calculate areas
on open contours and self-twisted curves. This "artwork behaviour" makes it harder for
handling machinery-like drawings for laser cutting, vinyl cutting or whatever. That's why
we need to have extra sanity checks but we also have the great freedom of InkScape.

Finding self-intersecting contours does only work for curves with straight line segments
(polylines) because it just calculates with a set of given XY points. It does not respect
bezier curve segments. Bezier curves have no regular points but special handles, which
define the slope of the curve per handle side (left and right). To properly handle a bezier
curve we need to split the bezier curve in a lot of small linear lines (acting like

infinitessimal solution). We can use the tool Approximate Curves by Straight Lines (Flatten

Beziers) to do this by hand or we use the built-in method if Contour Scanner and Trimmer
(will make your curve looking edgy or ugly possible). If you want to leave the shape of the

line clean (bezier type, no edgy approximation) we can also use Split Bezier (Subdivide

Path) or Add Nodes instead. But remember that your calculated self-intersection points

will only be an approximation then. The higher the subdivide count is the higher the
precision of the calculated self-intersecting points coordinates will be.

After performing operations, which flatten or split the bezier curve, we we can or should

use Chain Paths to put the pieces together again.

Trimming


https://github.com/ideasman42/isect_segments-bentley_ottmann
https://wiki.stadtfabrikanten.org/books/in-house-extensions/page/approximate-curves-by-straight-lines-flatten-beziers
https://wiki.stadtfabrikanten.org/books/in-house-extensions/page/approximate-curves-by-straight-lines-flatten-beziers
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/split-bezier-subdivide-path
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/split-bezier-subdivide-path
https://wiki.stadtfabrikanten.org/books/in-house-extensions/page/add-nodes
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/chain-paths

By having a set of flattened straight line and finding global intersections we can also trim
the paths using python library called "shapely". This allows to receive cut segments. Some
basic tools to remove duplicates, are integrated.

The result

Using Contour Scanner correctly, we get a planar graph style drawing, like the definition

gives: "In graph theory, a planar graph is a graph that can be embedded in the plane, i.e.,
it can be drawn on the plane in such a way that its edges intersect only at their endpoints.
In other words, it can be drawn in such a way that no edges cross each other. Such
a drawing is called a plane graph or planar embedding of the graph. A plane graph can be
defined as a planar graph with a mapping from every node to a point on a plane, and from
every edge to a plane curve on that plane, such that the extreme points of each curve are
the points mapped from its end nodes, and all curves are disjoint except on their extreme

points. " (https://en.wikipedia.org/wiki/Planar _graph)

Tips

e If nothings is selected, the whole document will be processed, regardless of
groups. In contrast, if you made a custom selection, check to handle or not to
handle groups.

e Works with paths which have Live Path Effects (LPE)

e Convert your strokes and objects to paths before

e Does not work for clones. You will need to unlink them before

e Use extensions to filter short/unrequired paths

e Use extensions to purge or repair invalid paths

e Use 'Path - Simplify' or hit 'CTRL + L' to simplify the trimmed result. With a fine
quantization setting the simplified paths will be nearly identical to the original
path (except the position of control points)

e Do not select too much paths at once if you have got a fine settings for
quantization. This extension is slow and might calculate hours on ultra high
configurations.

See also (similar extensions)

e Incadiff

e Occult Plugin (Hidden / Superimposed Line Removal)

e Purge Duplicate Path Nodes



https://en.wikipedia.org/wiki/Planar_graph
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/incadiff
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/occult-plugin-hidden-superimposed-line-removal
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/purge-duplicate-path-nodes

Purge Duplicate Path Segments

Purge Pointy Paths

Mutual Cut Line

Convert To Polylines

Deduplicate Plugin

The user interface


https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/purge-duplicate-path-segments
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/purge-pointy-paths
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/mutual-cut-line
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/convert-to-polylines
https://wiki.stadtfabrikanten.org/books/fablab-chemnitz/page/deduplicate-plugin

: Q Contour Scanner And Trimmer X

Settings and Actions Tips Uber Donate

| Einstellungen Remaoving Highlighting Trimming Farben

General input/output
Show debug infos

Break apart input

Handle groups

Quantization (flatten bezier curves to polylines)

Flatness (tolerance) 0,100 -+
Decimals B -+
Snap tolerance g1 —+

General style
Stroke width (px) 2,000 -+

Intersection dot size (px) 30 -+

Femove fill and define stroke

Sub split line style Apply highlighting styles *
Trimmed line style Apply original path styles -
% Vorschau
SchlieBen Anwenden
: Q Contour Scanner And Trimmer X

Settings and Actions Tips Uber Donate

| Einstellungen Removing Highlighting Trimming Farben

Applying to original paths and sub split lines

relative cmd
absolute cd
mixed cmd
polylines
beziers

opened


https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/JUAPRpiXEqvh3L2u-grafik.png
https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/fAUGqwpW81opci7O-grafik.png

: Q Contour Scanner And Trimmer X

Settings and Actions Tips Uber Donate

| Einstellungen Remaoving EHighIightingE Trimming Farben

Applying to original paths and sub split lines
relative cmd
absolute cmd
mixed cmd
polylines
beziers
opened
closed
self-intersecting

Applying to sub split lines only
Draw sub split lines
duplicates
merges

Intersection points
self-intersecting path points

global intersection points
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Schliefen Anwenden

: Q Contour Scanner And Trimmer X

Settings and Actions Tips Uber Donate

| Einstellungen Removing Highlighting ETrimmingg Farben

General trimming settings

Trimming selection all:all paths -

Draw trimmed lines
Chain + combine non-intersected lines
Remove duplicate trim lines

Reverse trim line removal order



https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/Ipci7ZyyOm4HoPC8-grafik.png
https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/fumAPZcNrzbFz1vc-grafik.png

: Q Contour Scanner And Trimmer X

Settings and Actions Tips Uber Donate

| Einstellungen Remaoving Highlighting Trimming Farben

SR

Sub split lines Duplicates and merges

sub split lines - duplicates -

Path structure merges -

relative crnd paths Intersections

absolute cmd paths self-intersecting paths -

mixed cmd paths self-intersecting paths points -

polyline paths global intersection points

bezier paths - Trimming

opened paths - trimmed lines -

closed paths non-intersected lines -
non-intersected paths -
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Schliefen Anwenden

Quick example

Using Contour Scanner and Trimmer we can check the different contours and their
behaviour. Usually a contour can be open or closed and it can intersect with itself or not.
This will give us 4 different combinations and we can use this information to find out
where the intersections are using Bentley-Ottmann algorithm. Short examples:


https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/1w42sLkDrsFRAIoo-grafik.png

4 different basic line "types" Marked paths by running the extension using
colors and dot modifiers
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Real example

Load sove graphic you want to fix

Depending on the steps you want to perform with the file maybe create some duplicate.


https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/xxHPLGvrSXWzRuD1-grafik.png
https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/GlY381ReaeqrNo5a-grafik.png

Run the extension

Configure the setting depending on what you want.


https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/6Gb0Iu84eHD9RCuH-grafik.png

Fix the desired paths

Select the path to see the handles. The dot indicates that there might be something
faulty. In the following example there are two handles at the same coordinate. We can
pick one of them to drag it away from the other one. You can now delete the marking

point


https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/gOD4GTVkV73TFAfS-grafik.png
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After rerunning the extension the dot will not appear again:


https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/g1G7T6gfbw6P701u-grafik.png
https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/ATpKCgtzJgwAH6QH-grafik.png
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Overlapping lines

Contour Scanner is powerful. It can find and merge overlapping lines in the set of
flattened sub split lines. We find those line intersections between lines where the same
slope exists and which cover each other fully or partially (collinear overlapping lines). See
the graphic to understand the problem.

At the moment Contour Scanner cannot remove those overlaps in original paths.


https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/WYYv74dAZhBEufig-grafik.png
https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/fUPrvEqKDwK1KnXk-grafik.png

From left to right:

1st: path 1 is equal to path 2 (they share start point and end point and have the
same direction)

2nd: path 1 and path 2 share direction, but not the start or end points

3rd: path 1 and path 2 share one point and direction

4rd: multiple overlapping lones

Issues

Trimming bezier curves

There is no algorithm done to split the original bezier curve after finding intersection
points and t parameters yet.

green = a cutting line

black = original bezier curve

purple = approximated polyline

magenta = intersection point between cutting line and original path (the
intersection between cutting line and approximated curve would be far away as
you can see)
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https://wiki.stadtfabrikanten.org/uploads/images/gallery/2025-05/UcWxQCJc1Ok064uI-grafik.png

