Working with Vector Files 
to Create a Depth Map Carving 
in Illustrator
By Mike Bryan

--

Hi! Today I’m going to show how I work with Illustrator and Easel to create relief or depth-map designs from existing, complex logos. The file I’m using is a simplified part  of a larger project I already completed, just to provide a clearer and simpler understanding of the processes involved.

--

The first thing I want to do is measure my material, Paying special attention to the thickness.  In my case I’m using 12” x 12” x 6.3mm thick plywood from the craft store, and I know I don’t want to carve any thicker than 5mm into it.  So I’m going to call my thickness 5mm.

--

I’ll create a new file in Easel and set the material, bit and cut settings there.
For the main body of the piece I’ve chosen a 1/32” 2-flute upcut spiral bit, and a .5mm DOC.  

--

Now that I know my thickness and DOC, I can determine how many shades of grey I have to work with.
Technically I can use as many shades as I want; but optimally, I want to use a multiple of the DOC so that when I carve the design out, each shade of grey I used gets its own full layer of toolpath. If for instance, my DOC was .5mm, and I had a shape that was .6mm deep, it would have to carve 2 layers in order to take out that extra .1mm.  

That might not seem like much, but when you’re talking about cutting pockets out of a 12x12 piece with a 1/32” bit, that could save almost an hour per layer.

--

So, I’ve got my material thickness of 5mm, and my DOC of .5mm, when I divide them into each other I get 10 layers. If I wanted to use more layers I could use a shallower DOC, and then refigure the math.  Now I just have to convert the number of layers to a percentage, so that I know the step value for each darker shade of grey. 
In thise case it’s 10.

--

I know how many layers I have, I know how deep they’re going to be, so the next step is to start working with the file in Illustrator.  I use Illustrator because I’m comfortable with it, but Inkscape is a great alternative that’s free and has just about the same tools.

The first thing I want to do, since I’ll be working with values from 0 to 100% gray, is to create a neutral, non-grey color as a background, and then lock that shape so I can’t select it or change it by accident.

--

Next I need to make sure there are no stroked lines in the design.  Easel doesn’t like line segments, and it also makes things easier to scale and move around later.

You can see in the ship here that I have these lines that describe the rigging on the sails.  I’ll select them all, then convert them to shapes using [Path  outline stroke.] Once they’re converted into shapes, I’ll use the [Unite] pathfinder tool to make one big shape out of each one.  

--

The next thing that I want to do is go through the design and find any areas that are too complex to carve or that I think won’t hold up well to finishing or sanding, or might just take too much time.  I’m also going to bring out some details in order for Easel to be able to generate toolpaths of them.
While I’m going through all of this I’m forming an image in my head of the various depths I want everything to be at comparitively.  This will make it easier to apply the shades to it later.

--

Now that I’ve simplified as much as I can, I’m ready to start looking at the way the artwork was designed.  For print you can be kind of sloppy, and I was, but for CNC you need to have things as precise as you can make them. 

I’m going to use several tools to clean up this artwork, but it’s going to cause a big mess, so I’m going to put a copy of the artwork out of the way so that I can see what I’m doing, and have something to go back to if I mess up too badly.
  
For starters, the Direct Selection tool lets me grab each anchor point I want, so I can move parts of the artwork together that don’t quite line up.  

I’m also going to use the [Divide] pathfinder tool to chop up some of these shapes.  
This tool treats every line as a razor blade and cuts the selected artwork into a big puzzle.  

From here I’ll select the shapes that go together and use the [Unite] pathfinder tool to rebuild them.  In areas where shapes overlapped, this process makes their joint lines perfect. 

I’m not too concerned about using colors that don’t match since I’m going to be converting it to grey later anyway.  It’s just to differentiate the shapes while I’m working with them.

--

Once I’ve completed this step I’m going to select each shape one-by-one and when I’ve got them all selected I’m going to move them off the artboard so I can see if there are any stray shapes that need to get deleted.

--

Finally I’m going to select all of my design, copy/paste-in-front, [Unite] it, and then [Offset] it by 1/8” to make a sort of stepped platform.  
If you want to cut the profile out directly you can skip the offset step but you’ll need this outline shape regardless.

What you want is for the shape to look the same in the Outline view as it does in the Artwork view. You don’t want the paths to overlap too much if you can help it.

--

My design is about as clean as I can make it so now it’s time to start applying grey shades to it.  The first thing I need is a gray scale. I created a color swatch pallete with the shades I have available in it, but alternatively you could create several boxes with each shade of grey and use those with the eyedropper instead

I select each shape and apply the shade of grey that I want. 

I’ve been keeping track of which areas I want deeper than others, and I’m going to start at the top and work my way down. 

--

Once I have assigned a shade of grey to all my shapes, I can save my file. 
I like to save the native Illustrator file so I have it in case I need to change it. 
Then I can save-as an .svg file.  
In the .svg I will get rid of everything that I don’t want to import into Easel and save again.

-- 

Then I switch over to Easel, and import the file.  You can see that the depth of each shape I select is a multiple of the DOC, in this case .5mm.  If I’d used .7mm or some other DOC, the shapes would be a multiple of that number instead.

I’m going to center the design in the work area by selecting-all, clicking the center domino button, and entering 6in and 6in for my values.  
As a side note, Easel will convert whatever unit you enter into whatever unit you’re working in, so if you type inches and you’re working in mm, don’t worry. As long as you type “I N” after your number it will give you the right measurement.

--

This next step is because I want to cut a profile out once the main carve is complete, but I don’t want to use my little 1/32” bit to do it.  So I’m going to make a copy of the Easel file, rename it with “Outline” at the end.  Now, I’m going to select the outside shape that I created, copy it, then select-all and delete.  Now I paste the outline back, only it’s offset to the right, so I select it and make sure the center domino is selected, then type 6in to put it back where it belongs. 

Now It’s time to carve the material!  I just have to make sure to re-zero the Z axis when I change bits for the profile operation.

--

Well that’s about it for this video. Thanks for watching and happy carving!  
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