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Introduction to Compound Filters
Filter stacks such as those created in the Filter Editor are by definition “compound”, since they are almost always made up of multiple filter primitives.  So what does this term mean here?  A filter is typically built around making a set of changes to an object.  Compound filters are built around the idea of making two (or more) different sets of changes, at the same time, in the same filter stack. 
For the different sets of changes to be in active in the same filter stack, they have to be combined at some point with a combining primitive; a Blend, Merge or Composite primitive.

 This can result in two apparent objects where there is in reality only one filtered object.  Another outcome might be different echoes of the same object (think drop shadows, reflections, etc.)  For example, one can add primitives to a filter chain to create a colored background “in back of” the filtered design result and of the same shape, so that it shows through in the transparent parts of the filtered result without showing at all outside the borders of it.  Or one can show a filter-clipped shape of the design over a background that is also filtered, but “unclipped” and colored differently, perhaps with a flood primitive.
In fact, once we start clipping to create distinct shapes, those distinct shapes can become virtual objects in the overall filter result.  We can echo the shapes, or create different clips that are used in the same filter chain to create multiple virtual objects that are completely different from each other.
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False Back
For instance, suppose we have made a football shape out of part of an ellipse, and rotated copies around to make a star-like design.  We would like the inside spaces to be filled as well.  But we discover some issues when we attempt to fill the spaces. 
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When we apply a fill to our objects, the top one obscures the other two.  
The same thing happens if we group the three footballs.  
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And if we do a Path > Union, it’s a different kind of shape now.  
The fill is good, but we’ve lost the inner strokes. 
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There are various other ways to get around this difficulty.  We could fill each space individually with the paint bucket.  Even simpler, we could do a Path > Combine on the three football shapes.  But those methods wouldn’t help with our filtering demo.  (   There are many reasons why we might want to do this as a filter.  
(For example, if we wanted to displace this fill in the same way that a drop shadow is displaced, that would be difficult with either of the above methods.) 
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To create this as a filter is quite simple.  We simply make an Image primitive that is set to our group of three football shapes, and another image primitive set to the unioned shape with the fill.  (We removed the stroke for this second image, so that just the fill remains.)
Finally, we simply combine them in the filter, with a Blend(Normal mode), Merge or Composite(Over mode). 
This is a compound filter.  There are even simpler ones.  

For instance, this filterblock places the star group over the source graphic object (a circle shape).  The Composite incorporates the Source Graphic object into the filter itself, making two virtual objects.
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(We could center the star over the source object either by moving the SVG element (the star) on the page, or by adding an Offset primitive in the filter).

Filtering with Images

This simple approach works for imported images as well.  For example, here is a stock image of a scene from the internet.
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The scene has a sun in it.  Which we don’t particularly like.  We can tweak our filters to create our own version of a sun in this scene, with the whole thing being a filter that can be applied to various objects in our drawing.  
We’ve saved the scene as an image file, so to use it we can set an Image primitive to External File, and point it to our scene image.  Then we can apply that image as a filter to any object, for instance this circle.    

We’ve set up a filter to pull that scene image, and applied it to our circle.
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We know from episode 1 that since this is an external image file, it will be mapped in its entirety to the filter region, and scaled down until it fits completely within the smaller dimension of the bounding box.

So the way it applies to this circular object is no surprise.

Note how it is printed within the filter region (bounding box).
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For a sun, we can create a simple star shape with the polygon tool.  Here we’ve made a 12 pointed star with a spoke ration of 0.65.  It looks like a sun to us, and that’s good enough.  For us.  For now.
So how do we go about replacing our sun in the filter?
The technique is quite simple really.  We simply add another Image primitive, this one set to our sun object.  Then we’ll use one of the combining primitives to combine the image of the scene with our sun object.  Since all we want to do is place our sun in front of this scene, we can use any of the three combining primitives:

· Composite – mode: Over

· Blend – mode: Normal

· Merge – mode N/A (The Merge primitive has no modes.)

All three options above produce the same result as simply placing one object over another.
So, we set up our filter to not only grab the external image of the scene, but also another Image primitive that is set to our internal SVG element, the sun object.  Then we combined them with a blend in Normal mode, which places the top input over the bottom input.

The second Image primitive is set to path4172 which is the sun object we made.   It appears to be too big, and not correctly placed within the picture scene.
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We know from episode 1 that this internal SVG element will be mapped from the top left corner of the document page (where that element is actually located, although on a different layer) to the top left corner of the filter region.   So that’s why the sun appears where it currently does, because it’s that close to the top left corner.

To correct the placement of the sun within the filter, we can simply move the element away from the corner.  (Alternatively we could add an Offset primitive in the filter instead.)
To correct the size of the sun within the filter, we can simply shrink the element to an appropriate size.  This is easy to estimate, since the filter result for the sun image is the same size as the original object (again, as we know from episode 1).

So, looking at the layer with the sun object on it, the left figure below shows the original size and placement of the sun object, and at right we can see where the resized, repositioned object is.
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This creates a new filter result on our circle object.
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(Once we combined the primitives in a single filter, we could see that our sun color was too similar to the sky, and we had to brighten it a bit.  This just involved setting the Fill & Stroke for the original element.)
We now have a completed filter.  This filter can be applied to various objects, not just our purple circle.  This is technically a compound filter, since there is an image and a sun object.  We like what we have, but we think we want to emphasize the non-real character of the sun we now have in our scene.  
So we’ll add a drop shadow to the sun object, making it look like it’s above the page of the scene.  (That will actually be three virtual objects in our filter!)  We could use the preset filter options under Filters > Shadows and Glows > Drop Shadow… but since we already have a custom filter going, we can just add it here.  To make the shadow we’ll simply use another instance of the sun object, but we’ll change the color, displace it a bit, and blur it for the shadow portion.  Then of course this third virtual object will need to be combined with the other two.

We added a flood with a rust sort of color, and combined that with the sun image, then used an Offset primitive and a slight Gaussian Blur.
Then we changed our Blend to a Merge, because a Merge can take more than two inputs.  We arranged the inputs so that the scene is lowest in the filter result, then the sun’s shadow, and highest is the sun image.
NOTE: For some reason the Merge inputs are set up opposite the way the rest of the primitives are oriented.  The top input of a Merge is the lowest in the output, and the bottom input shows on top of everything else.
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It’s also worth noticing that we are only using one Image primitive of the sun object, but we have two separate treatments of it in the filter chain, resulting in two different apparent sun images (the sun and the shadow).  There are a total of two image primitives, producing three virtual “images” in the filter.
So, we now have a compound filter (three virtual objects) completed.  As mentioned previously, we can apply this same filter to other objects as well.   In this case however, our example will highlight an issue with differences in scaling.

Coordinate Systems Scaling Issue
Here we have three additional objects of differing size and shape.  To be specific, their bounding boxes are of different width or height.
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We have applied our filter to all four objects.  The filter does not apply correctly on the new objects.
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We can see the sun image moving around in the filter, or even completely out of the picture.  This points out a concern in our approach.  
We used an external image and also an internal element.  Since the internal element (the sun object) maps with the same coordinates system as the drawing, the sun stays the same size and the same distance from the top left corner while the image of the scene itself gets scaled down to fit whichever bounding box it is applied to (because it’s an external image).

When we use both types of image object, we are dealing with two separate coordinates systems which behave differently.

The internal element maps with the same system as the drawing while the external image’s coordinate system is based on the size of the filter region, the source object’s bounding box.

So in order to make the two images behave the same  in the filter, we would need to make them use the same approach to mapping.  There are in theory two ways to do this, either make the internal element use the object’s bounding box coordinate system, or make the external image use the drawing’s system.
These are controlled by a couple attributes of the <filter> element in the code.  Both filterUnits and primitiveUnits can be set to “objectBoundingBox” or “userSpaceOnUse”.  However, in Inkscape these settings seem broken; inkscape’s default behaviors stay that way even if we reconfigure the filter attribute in the code.

So until that problem is fixed in Inkscape, if you are going to be applying your filter to different sizes of object and you have two images to combine, you should probably do both as external image files, or both as internal SVG elements.  That way the different mapping systems won’t be an issue.

In previous adventures we’ve looked at filtering composite shapes.  Compound filters are also possible there, and can greatly increase the possibilities of abstract design .  We’ll take a look at considerations in the next episode.
Fluxrider

