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Introduction
Last time we looked at compound filters.  We can do the same kind of thing with composite shapes.

This greatly increases the possibilities for abstract design filters, as different shapes within the filter result can have a completely different character, as well as interesting parallels or similarities.

If you’re not familiar with filter-clipping or composite shapes, please see episodes 1-5 in this series.
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To begin with, here we have a filter we’ve created, that makes an interesting design.  We’ve focused on the part of the design that looks like a sort of petal shape, and we made a alphamap to filter-clip the design to this petal shape.  So we have a shape or two we can already use in a compound filter.

Here is the top triangle of the composite diamond shape, and at right, a figure showing how the petal-shaped alphamap maps to that triangle.
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Applying the clipmap to all eight triangles:
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We have a filter design and a clipped shape.  So let’s make some compound filters.
Compound Filter Examples

One simple example we saw in the last adventure was to place a virtual object “above” the source graphic (which in this case is a composite diamond).  We can do that with composite shapes as well.
We simply added another Composite at the end, set to Over mode, and pointed the bottom input at the Source Graphic.  When applied to all eight triangles, it looks like this.
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We can also see that once we placed our filter result over the green diamond, the white markings in the design have changed to green.  So these were not actually white markings but transparent places, “holes” in the filter design.

We can instead place these filtered petals over a filled background of the same shape, but flooded with a color of our own choosing.  To do this we just added a Flood, picked its color, and moved it above the last Composite, adjusting the Composite’s bottom input to point at the Flood rather than at the Source Graphic.  This should have done it, but it comes out incorrectly. 
[image: image8.png]Image

| e—

Image

Composite:Over

Color Matrix
e —|
Diffuse Lighting Diffuse Lighting
T T
Flood Flood
| — | S————
Image Image
—
Composite: IN T Composite: IN T
| E— —
Composite: Over’ Composite: Over’
I I
Component Transfer Component Transfer:
I I
Displacement Map Displacement Map

Composite:Over





This is an example of the Pinwheel Problem.  We’ll go over this next time.
For now we just need to know that to fix this so it shows the thing we were after, we’ll need to constrain the flood to the source Graphic object, so that it doesn’t spill out into the rest of the filter region.
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We added another Composite (mode:In)  after the Flood, and constrained it to the Source Graphic.


The successful filter block is shown below.
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In this filterblock, the primitives are as follows.
1st Composite: This is the last primitive in the original filter design. All primitives after this are new.
1st Image: the alphamap of the petal shape (clipmap).

2nd Composite: mode In, clips the filtered design to the petal shape.
1st Flood: set to a light blue color

3rd Composite: mode In, constrains the blue Flood to the Source Graphic triangle, prevents pinwheel.
4th Composite: mode Over, places the top input (design) OVER the bottom input (blue flooded triangle).
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We don’t need to lose the rest of the design either, we can for instance use the flood to color the filter result rather than flooding the Source Graphic itself.  This causes the design to be visible, but all one color, a “washed” background.  The design markings are present in the background  too now.
Here we’ve changed the flood to a yellow color, and pointed the bottom Composite input back at the filter design rather than at the Source Graphic. We now have a yellow washed background.
Since the “white markings” are actually just holes, we can consider yet another virtual object in this filter; a background of a different color, and limited to just behind the petals.
We add another Flood, this one red.
We filterclip it to the petals clipmap, and position it behind the filter petals, but in front of the yellow background.

For this positioning, we changed our final combining primitive from a Composite to a Merge, because a Merge primitive can take three (or more) inputs.

Now we can see the markings have turned to red.  Filter changes are shown below.
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It is worth noting that every time we make a clipmap for use in filter-clipping, we have created at least two different shapes we could use.  We can clip our filter to this clipmap using a Composite with mode set to In, and use that shape.
We can also set our Composite to mode Out, which will print everything except that shape.

Here is a variant of the same filter design (so it has the same hint of a petal shape), and the In clip and Out clip of it.











IN clipped shape
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       OUT clipped shape
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And since we already have the clipmap, we can use the same map to combine an Out-clip of one variant of the filter with an In-clip of another variant very easily.
Of course we are not limited to using the same clipmaps when combining in a compound filter;  we can use different clipmaps; unrelated sub-shapes.  More variety…
Here is a filter result made on the same composite diamond, a single set of eight triangles. There is a clipmap that creates the scooped star shape, and another clipmap that produces the circles.  The filter designs seen here are just another couple variants of the same general filter that we have used in many of these adventures.  There are typically only one or two changes to the filter needed to produce a dramatically different design.
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Complexity Concerns
While it can be fun to see what you can wrap into the same filter chain, you should keep in mind that filters have to be processed each time Inkscape displays them.  And we have been playing around with complex filters, composite shapes, and compound filters.  This can lead to a lot of processing demand, and a lagging Inkscape (or browser).

For an example of too much ambition, below is a filter result made on the same composite diamond.  This result is reminiscent of a sailboat.
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Although this is made on a single Source diamond, it is far less efficient than using more source shapes.  
For example, when we think about the triangles that make up this diamond, we can see that each triangle might need to be responsible for more than one flavor of the filter.
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For the bottom four triangles, we need two different variations; the far left and far right triangles are not clipped, the center triangles are.
The top half is worse.  We need a simple Out-clip for the far left triangle, since that triangle only shows the sail.  For the center-left triangle on the top we need a compound filter that has the sail result combined with the mast.  For the center-right triangle we need a compound filter that combines the mast, the sail, and the sun.  And then for the far right triangle we need a filter combining sail and sun (but no mast).

That is six different filters applied to the eight triangles, and several of those filters are compound filters.

This turns out to be a massive set of filter primitives and processing.  The two filters that work together to produce the sun also show that sun outside the original diamond, and therefore even more complexity; expanded filter region, and an offset for pushing the “sun” out beyond the boundary.

It would have been much simpler to just use additional triangles for things like the sun and the mast, and far easier on our computer.
Compound Filters That Use Variants of a Single Complex Filter
We’ve spoken numerous times about variants of a filter.  And in our composite shape examples we have used filter results that were quite complex; the result of many primitives in a chain.
Now we are also talking about compound filters.

When we are making a compound filter out of filter results that were complex to begin with, the primitives can multiply rapidly.  A good technique to cut way down on the processing needed (not to mention the headaches of physically keeping track of what you’re adding in) is to only use the part is that common to both results once.  In other words, if the only difference in your variations is in a primitive near the end of the filterchain, everything before that point can be a single chain used for both of the results.
A good aid in attempting to do this is to diagram out your intended chain.  Say that we have a complex filter, and we have another filter that is the same set of primitives, but two of the primitives are set differently.  It would be fair to call that a variant, even if the visual result is quite different.  As far as Inkscape is concerned, they are essentially the same with regard to processing demand. 
Let’s say that the primitives that are configured differently in the variant are the Diffuse Lighting and the Component Transfer.  And that we wish to combine them into a single filter, with the first chain positioned OVER the second filterchain.

We could just reproduce both chains, and then combine them at the end with a Composite or a Blend.
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But it would be far more economical to just have one chain until it has to separate near the end, and then bring the two forks back together with the combining primitive at the end.
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One implication of the above is that 
it is much easier when working with long chains to pick variants that only diverge late in the chain.  That way 
the “extra” primitives needed are 
kept to a minimum.
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These two variants are exactly the same up through the Color Matrix primitive, and so we can use that part of the chain as a stem for both; we only need one instance of each of these for our compound filter.

The Diffuse Lighting primitive is configured differently, and so we need two instances, one for the first sub-chain and one for the second.

Most primitives take input from a previous primitive, and do something to that result.  This means that the primitives after the Diffuse Lighting need a second instance even though they aren’t configured differently.  If they are receiving a different input (say, from the different Diffuse Lighting primitive) their own result will also be different.
So, our first step in condensing the number of primitives we’ll need in our compound filter is to let them share everything before the first difference occurs in the chain.

The exception to how primitives work (taking a previous input and doing something to it) is the Fill primitives; Flood, Image and Turbulence.  These primitives don’t care about the input, they generate their input internally.  

So Fills are not dependent on what happened before them.  That means we can also share any Fills between both chains, we only need one instance of these.

So the second step we can take in condensing the number of primitives is to let the Fill primitives be shared by both chains, only one instance of each Fill is needed. 

The diagram above showed a full set of primitives for both variants.  We could create our compound filter by simply adding all the primitives in the second chain to the first chain, and then combining them with a final Composite.

Below are two more diagrams.  The one on the left shows a condensed plan, a single shared chain until the first divergence.  The one on the right shows a more condensed plan, where the additional Fill primitives have been excluded and the second chain uses the Fills in the first chain.
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These three plans would result in filterstacks like the ones below.   As a visual aid, the connectors have been color coded; the unchanged connections are brown, the ones that needed changing are red, and any brand new connections are in green.
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As we can see, the part after the first green connection is much shorter in the condensed chains; twelve primitives in the complete version, eight in the condensed version, and six in the more condensed subchain.

Sidenote: If only the Component Transfer had been configured differently in the original variant, then the whole compound filter would be much shorter, since the only primitives that would be needed for the second chain are the Component Transfer and the two primitives that come after it.
Consolidating Two Long filterchains Into One Compound Filterchain

So, when the filterchains being combined are variants of each other, there are ways to pare down the resulting chain.  Not all compound filters are made out of variants though, there’s nothing that says you can’t combine completely different chains into a compound filter.

A common scenario when making a compound filter is that you wish to combine two filter results you’ve already created.  But now that you want to use them both in the same compound filter, how do you consolidate them?  
One way is to start with one filter (or perhaps a duplicate of it) and start adding in the primitives that the other filter uses.  If the filters are long though, this can be a real pain, very tedious and easy to make mistakes.

Another way is to insert the code for the other filter all at once.  
Every filter is completely contained between the starting and ending tags for it;  (<filter) and (</filter>).  
Inside these tags are the codeblocks for each primitive used by the filter. Each of these primitives also has a starting tag and an ending tag.
These all start with “fe”: <feFlood, <feComposite, <feImage, <feMerge, etc.
To save much time and headache when combining long filters, save and close your SVG, make a copy and open it in Notepad (or similar text editor).  Find the filter you want to add in, and copy all of the primitive code blocks, basically everything except the beginning of the filter and the very end (the tag).

Then with the code for those primitives on your clipboard, find the other filter in the code, and paste the code for your primitives right after the last primitive in the second filter (which should also be just before the filter’s ending tag).  Save your file and reopen it in Inkscape.

All of the primitives should be present in your new filterchain.  You will probably have to set the inputs of the first primitive in your added set of primitives, and adjust the combining primitive inputs at the end, but much work will have been saved.
And if it didn’t work, then that’s why you made a copy first…
Filtering Lag

I have one more tip to share on processing lag when the filtering starts getting involved and heavy.  In my own experience with very large filters, I can watch a filtering change I’ve made be applied, and sometimes even after it’s displayed the whole result, Inkscape still seems to hang, unresponsive.  At those times, if I just hover my mouse over the Filter Editor and scroll up or down with the scrollwheel, Inkscape typically responds immediately, and the lag is over.

We’ve looked at compound filters as they apply to composite shapes.  Early in this adventure we came across an accidental “pinwheel”.  Next time we’ll look specifically at pinwheels.
Fluxrider

