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Overview
It is recommended that attendees have completed the Midland Public Library (MPL) course ‘Intro to Laser Cutting’ and are familiar with the Epilog laser cutter’s Dashboard control software.
Inkscape is a free and open-source vector graphics editor that may be downloaded from https://inkscape.org/release/inkscape-1.3/
This hands-on course will focus on common functions and features of Inkscape that enable project files to be prepared for the laser cutter.  Additional information, videos, etc. are available from:
a) Embedded within Inkscape itself under the Help menu,
b) Reference book in MakerPlace reference library,
c) Linkedin Learning – Midland Library.com/Collections/eDatabases/Computers and Technology.  Log-on to Linkedin Learning using your MPL username and password and search for Inkscape.
d) Internet - Youtube, Google, wiki.inkscape.org/wiki/index.php/Inkscape, etc.
As discussed before, the Epilog Dashboard software, when it is sent a print  file to cut and/or engrave assumes that all solid lines less than 0.075mm (0.003”) in thickness are to be cut and everything else in the file is to be engraved.
Understanding Inkscape
In Inkscape an Object can be an image, a path or a piece of text.  A path is an open line or a closed line forming a shape.  Paths are made up of nodes and segments.  The options on the main Object menu apply to all Objects, while the options on the main Path menu apply only to Paths.
Read what Inkscape says on the prompt line at the bottom of the screen.  A lot of useful, context sensitive information and directions are displayed here.
Be careful not to create more than one line or shape on top of each other.  Although not visible on the screen they will be ‘seen’ by the laser cutter which will continue and cut/engrave all instances of the line or shape.  Use ‘Ctrl A’ to select all items and review the count from the prompt line.
‘Ctrl Z’ is your friend.  This will undo key strokes if things don’t quite work out as intended or you wish to try something that you are unsure of.
Save your work regularly so that you can always go back to a good version if things get messed up down the line.
Note: - In the following instructions text in italics refers to Inkscape menu options, tabs, buttons, etc. 

Getting Started
1. Preferences.  Edit/Preferences/Tools/Tweak – Last used style.
2. Drawing area.  File/Document Properties.  Review the Page (size) and Snap tabs.  Consider what units to work in and how you want to ‘snap’ to points on the drawing.
3. Draw on virtual layers to organize the approach to the project and the drawing itself.  Layers/Layers . . .  Use ‘+’ and ‘–‘ to add or subtract layers.  Double click the layer name to rename it.  Click on the ‘eye’ to make the layer invisible.  Click on the padlock to lock the layer so that nothing can be changed on it.  Only visible layers are printed.
Working with Objects
1. Color of Shapes, Lines and Styles of Lines:  Object/Fill and Stroke . . .: Use Fill, Stroke Paint and Stroke Style tabs.  The laser cutter does not consider the thickness of the Stroke – it always cuts with a kerf of about 0.1 – 0.2 mm (0.004 – 0.008”) along the center of the Stroke.  Watch for Strokes around Shapes that may result in unwanted Cuts on the laser or larger images than anticipated.
2. Sizing:  The ‘W’ and ‘H’ boxes at the top of the screen show the maximum ‘x’ and ‘y’ size of your selected Object.  This includes the thickness of the Stroke.  These two boxes can also be used for input to change the size of an Object.
3. Location:  The ‘X’ and ‘Y’ boxes at the top of the screen show the coordinates of the lower left corner of the selected Object. They can also be used for input to change the location of an Object.
4. Guides to assist in positioning Objects:  Drag and drop as many horizontal and/or vertical Guides as required from the two scale bars.  Highlight them, and then press delete to remove them.
5. Measuring:  Click and hold the measuring tool to measure distances and angles between points on your Objects and drawing.
6. Align and centre many different Objects:  Select required objects then use Object/Align and Distribute.
7. Collect many Objects into a single Object for ease of use:  Select required objects then use Object/Group and Object/UnGroup.  Dashboard can also Group and Ungroup.
8. Symmetry:  If Objects are required to be right and left handed, use Object/Flip Horizontal or Object/Flip Vertical after copying the original Object.
9. Simple scaling:  Ensure the ‘padlocks’ are locked when wishing to proportionally scale Objects by dragging.  Dashboard can also do proportional and non-proportional scaling.
10. Complex scaling:  Select the Object and use the Object/Transform/ Scale tab.  Enter your scaling factor, review the Scale Proportionally check-box and press Apply.  This scaling is applied to the values in the ‘W’ and ‘H’ boxes at the top of the screen.
11. Cut and Paste Objects: It is possible to Cut and Paste from one document to another, as well as within a single document.
To Create ‘Open’ Text
Use this technique to move Inkscape text from an image to a Path(s) so that it can be scored with the laser cutter and thus not require an engrave file.  This effect does not work well on small text, as the scored lines are too close together and become blurred on the project.
1. Create your text in the correct font and size it.  It is an image, but Fill and Stroke apply.
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2. Use Path/Object to Path.   Text is now a single Group of Objects (Paths).  UnGroup into individual letters so that Fill and Stroke can be applied to each letter.  Text is now a Path.
[image: ]
To Remove Background from a .png Image
Use this technique when working with images that have a checkered or white background.  It works best when there is a high contrast between the lines you wish to retain and the background.
1. Import image.  Note the white space surrounding the black lines of the image.  (The yellow background is for illustrative purposes only).  
[image: ]
2. Select the image and Path/Trace Bitmap.  From the new window, using the defaults, press OK.  The image is converted to a Path and is placed on top of the original.  Select it and move it.  Note that the background (and surround) has been removed from the new Path.
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To Export a .png Image
In addition to saving the whole document as a .png image (File/Save as . . .), specific Object(s) can be saved.
1. Select the Object(s).
2. File/Export PNG image.
3. From the new window, on the Selection tab, press ‘Export as’ to enter the file name.
4. Remember to press the ‘Export’ button to export the file.
To Manually Trace an Image using Bezier Curves
Use the following steps to trace lines and shapes from an image, i.e., a .jpeg or a .png file, to produce a cut/score file.
1. Create at least two Layers on your document and label them, say, Image and Trace.
2. Switch to the Image layer and import the image.
[image: ]
3. Select the Bezier and Line tool.
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4. Select the Bezier Path button.
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5. Switch to the Trace layer and click along the line or around the shape on your image you wish to create.  Click accuracy and node spacing will come with practice and is not too critical.  If creating a shape, ensure the final click is directly on top of the first click, creating a closed shape.  To start a new Bezier line press ‘Enter’.  One shape can be made of many lines.
6. Select the Edit Paths by Nodes button.
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7. Select the Bezier Handles button.
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8. Using the sharp pointer, select the line that needs to be ‘curved’ to match the original image.  Using the pointer, move over a line section between two nodes.  When the grab hand appears, press and hold the mouse button to drag the line.  Either use the grab hand and/or the Bezier Handles on each section of the line to shape it.  With some practice, this technique is a very fast way to trace an image.
9. Use Fill and Stroke to change the line so it is more visible against the Image.
10. Make the Image layer invisible to review progress on the trace lines.
11. If the Path has been drawn on the wrong Layer then select the created Path, right click and select Move to Layer . . . 
12. The original Nodes can be moved, deleted, added to, etc. if required.
Using the Bezier Curves to design a project from scratch is difficult to do.  It is easier if an image of the intended project is traced using the Bezier Curves.  This initial image file may originate from one of many different sources – even drawn by hand and then scanned to obtain the image file.
To Remove Background from a Photo
Use these steps to clip either a regular or an irregular section out of a photo for subsequent engraving.
1. Import the photo.
2. Create a path for the area of the photo that is to be engraved.  This path could be a regular path from a shape or an irregular path created using Bezier Curves.
3. Select both the photo and the path.
4. Object/Clip/Set to remove the background (everything outside of the shape).
5. Export the image or the document as a .png file.
6. Select the image and Object/Clip/Release will return the discarded background.
To Prepare a Photo for Engraving
Use the following steps to prepare a photo for engraving.  Or use PhotoLaser Plus (PLP) installed on the PC next to the laser cutter.
1. Import the photo.
2. Remove any background as required.
3. Size the photo to the requirements of your project.
4. Convert to a greyscale image.  Select the image and use Filters/Color/Greyscale.
5. Improve the contrast of the image.  Select the image and use Filters/Image Effects/Sharpen and Sharpen More.
6. Save the image as a .png file with the correct resolution.
To Curve Text
Use the following steps to make text follow a curved line or a circle.
1. Enter text.
2. Draw a curved line or a circle.
3. Select both objects and click Text/Put on Path.  
4. Select just the text and use Path/Object to Path to ‘unlink’ the text from the path.  The original curved line can now be deleted.
For better control of the text when adding text around/inside a circle:
1. Enter text.
2. Draw the circle and draw a second very small circle in the centre. (Use Align tool).
3. Select both the outer circle and the text and use Text/Put on Path.
4. Select just the outer circle and use Object/Flip Horizontally if the text is required inside/outside the outer circle.
5. Select the text and use Path/Object to Path to ‘unlink’ the text from the circle.  
6. Select the text and click again to show rotation handles.  Highlight the centre of rotation and drag it to the centre of the second very small circle, i.e., the centre of the outer circle.
7. The two circles can now be deleted and the text can be scaled and/or rotated around its original rotation centre.
Projects that Slot Together (Dinosaurs, Boxes, etc.)
If the project drawing has been obtained from a third party then it is critical to ensure that the slots as drawn are suitable for the thickness of material being used.  One option is to use the Inkscape measure tool to review the size of the slots on the drawing.  Zoom in on the drawing to get an accurate measurement with the tool.
After allowing for the size of the kerf, say, 0.1 – 0.2 mm (0.004 – 0.008”) depending upon the laser settings, then scale the whole drawing to change the size of the slots to equal that of the material.  Clearly this will also change the size of the finished project.  The alternative is to redraw all of the slots in the project to the correct size.
Copy one small test item from the final scaled drawing and test the thickness of the cut slot.  Remember the laser parameters used.
When using 3 mm birch plywood as the project material, the slots should be drawn with a centre line dimension of 2.8 – 2.9 mm (depending upon the fit required) using the default laser settings for this material.  The edge of the material cut by the laser is not exactly square, as the top of the kerf is slightly wider than the bottom.
Splitting a Large Object
Sometimes, when working with objects drawn by third parties, the object is too large to be cut as a single piece on the laser cutter and will have to be split into more than one part.
1. Ensure the Object to be split is an Object, not an image.
2. Select the Bezier and Line tool.
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3. Select the Straight Line tool.
[image: ]
4. Draw a line where you wish to cut your Object.  This line must extend outside the bounds of the Object and may be drawn at any angle.  Use the Guides, and/or the Measuring Tool, to ensure you have a straight line in the correct location.
5. Select both the Object and the new split line. Use Path/Division to split the Object at the line.  Two new Objects are created.
6. Multiple split lines may be drawn to divide the Object into multiple parts.  In this case before using Path/Division as above, the split lines must be combined into a single Object using Path/Combine.  Use Path/Break Apart to undo Path/Combine if required.
Drawing to Allow for Kerf
When designing projects that have male and female parts that are required to fit together with little to no clearance, i.e., wood inlay projects, then the method of compensating for the kerf may need to be more complex.  Due to the workpiece material being vaporized by the laser as it cuts, then, for the male part to exactly fit inside the female part, both parts need to be cut separately.
1. Draw the nominal male/female parts using a single Path.
2. Select the object.  Using Fill and Stroke, set the Stroke Style of this line equal to the width of your kerf - as determined by testing.  This line represents the kerf of the laser.
3. Select the object and use Path/Stroke to Path.  Set the Stroke Style equal to a value less than the kerf width used above and set the Stroke color different to the original line.
4. Zoom in on the line and you should see the original line (the kerf) bounded by two new lines of the second color.  If the two outer lines are too thick then they will obscure the original line.
5. Select everything and use Path/Break apart.  Select the Filled shape and set to No Fill.
6. The two bounded lines are now shown as two different objects.  The inner line is the drawing for the female part while the outer line is the drawing for the male part.  Change the color of one of these paths so they are not confused.
Experiment using this method by drawing a thicker kerf of say 1.0 mm.
Making Life Easier
The idea here is to provide maximum flexibility to the original Inkscape file so that it can be used under many different situations in the Dashboard software.
1. In Inkscape, use different colour lines for different types of line.  For example, use two different colors for cut lines.  This will provide flexibility in Dashboard to switch lines from cut to score or vice versa.
2. Multiple items.  Unless you’re making many identical items, it is advisable to have one Inkscape file per project item and position the images on the workpiece using Dashboard.  This will provide maximum flexibility with regard to both material usage and the re-cut of an item if it was drawn incorrectly.  Likewise, when making more than one copy of the same item, i.e., four identical coasters, then have a single coaster on the Inkscape file and use Dashboard to replicate and position each of the four coasters prior to cutting.
3. Items that have engraving and/or scoring on both sides of the workpiece require careful consideration.  Once an item has been cut, it may be difficult to accurately position the item and/or the image to create the image on the other side.  The video camera image is reasonably accurate to position an image on the workpiece using Dashboard.  
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