Adventures in Filtering 2 –  Filter-Clipping!
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Filter-Clipping!
Introduction: The Constraining Composite Primitive
When we apply a filter to an object, it is applied to bounding areas that are defined either by the object itself, or by various other regions defined in the filter.  This can mean for instance that clipping the object does not successfully “clip” the resulting filtered image, since the filter is more interested in the bounding area than in the actual shape of the object itself.
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While clipping and masking may have unpredictable or even negligible effects on a filtered object, these can often be corrected by forcing the filter to be contained within the area of that clipped object (rather than the whole bounding box).  This is typically done by adding a Composite filter primitive to the chain of primitives, setting it to mode: In, and pointing the bottom input to the Source Graphic (which is the object to which we have applied the filter).   This tells the Composite to print its top input (which is our filter result) only in places where the bottom input exists and is not transparent.  Since the bottom input is the source object, the filter only prints within the area of the object itself.   The Composite with mode:In has the result of constraining the filter to only that source object’s area. 

But this is in effect clipping; we have a result that might be larger than we want (the whole bounding box) and we “clip” it down to just the object itself.  And this ability isn’t limited to just the Source Object.

 The Composite doesn’t have to be pointed to the Source object, we can use other objects (such as other filter primitives) for the “alphamap” of where to print and where not to print.  
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In fact, if we combine this Composite with an Image primitive, using the Image primitive’s output as a map for where the Composite can print, we find the possibilities have suddenly expanded, greatly.
NOTE:  In order to keep sentences down to a manageable length, we are using some verbal conventions in this discussion.  When we talk about Composite primitives, we might use these constructions to identify which mode is being used in the Composite.

Mode

Sample Sentence

Over

The first input is printed OVER the second input.

In

The first input is printed IN-to the second input.

Out

The first input is printed OUT-side the second input.

Also, when talking about images and objects, we have specific meanings for the following words.
Element (or SVG Element)
References the internal image object that the Image primitive is set to.

Source Graphic (or Source Object)
References the object to which the filter is applied.

External Image


References the image that the Image primitive is set to, an external file.

The Image primitive has basically one parameter; what image it imports.  This can be set to an external image file, or an object inside the SVG drawing.

NOTE: We are using Inkscape 0.92.2.  Prior to this version the option to use an object in the drawing was mostly broken and not functional.  

Let’s briefly review what we learned about setting the Image filter primitive in Adventure 1.
Review: How Images map to Image Filters

Element Position

If using an internal SVG element that is already present in the SVG for your Image filter primitive, it should be located at the top left corner of the page.

This should be true unless you change the page position, size or orientation after opening the SVG file.

If you do change the page, the element should be positioned where the top left corner of the page originally was in order to be visible in the filter result.
If the layer has a Transform configured, all bets are off. 
Source Object Position

It doesn’t particularly matter where your objects to filter are located.  The element should map to it, starting with its own top left corner.

Orientation

The initial orientation of a filter will be the same as the image or object that is being used.

Subsequent behaviors can depend on the type of Source object to which the filter is applied. 

For paths (un-grouped):

If you apply a filter to the path and then rotate the path, the filter will rotate.

This rotation is retained even if the filter is un-applied and then reapplied.

This rotation is retained even if the filter is un-applied and a different filter is applied.

If you rotate the path while no filter is applied, that rotation does not affect any subsequent filtering.

If a path is moved, rotated or resized while no filter is applied, any previously set rotation is lost, reset.

For geometric shapes, grouped shapes and grouped paths:

If you apply a filter to the object and then rotate it, the filter will rotate.

If you rotate the object without a filter applied, that rotation will also apply to subsequent filtering. 

This rotation is retained even if a filter is un-applied and then reapplied.

This rotation is retained even if the filter is un-applied and a different filter is applied.

Relative Size of Bounding Boxes

For Internal SVG Elements

If the internal SVG element Bounding Box is bigger than the filter region, the parts of the element that don’t fit are clipped off.

If the internal SVG element BBox is smaller than the filter region, the element will not completely fill the region.

For External Image Files

If the external image is bigger than the filter region, it will be scaled down to fit the region.
If the external image is smaller than the filter region, it will be scaled up to fit the region.

To change how the external image is scaled and/or positioned within the filter region, one can use a preserveAspectRatio line in the SVG code for the feImage. 

Differently Shaped Bounding Boxes

If the filter region is shorter, skinnier, etc. than the element’s bounding box, the element will be clipped in any direction where it doesn’t fit into the region.

If the filter region is shorter, skinnier, etc. than the external image, the image will be scaled down (while the aspect ratio is preserved) until it fits completely within the tightest dimension of the region.

Hiding the Internal SVG Element

Making the element invisible breaks the image filter.

A good method of hiding the element is to place it on a different layer, and hide that layer.

Another method is to cover the element with some other object.

Filter-Clipping!
We’re pretty much already there; we have all the pieces we need to filter-clip.  The basic method is a pair of primitives: an Image and a Composite.  The Image primitive is set to a “Selected SVG Element” or an external “Image File”.  This image serves as an alphamap of where to print and where not to print.
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The Composite is typically set to mode:In (or various other modes) and the top input comes from the Source Graphic object while the bottom input comes from the Image primitive.

In this basic filterblock, the Source Graphic image is filter-clipped to the SVG Element (or external image). 
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Or we can filter-clip a filter result; the top Composite input can come from the end of a chain of filter primitives.  This will be very useful in the next episodes, on composite shapes and abstract designs.

Other Composite modes may work slightly differently.  The “Destination In” mode works the same, but with the two Composite inputs swapped.  The “Out” mode clips away the opaque area in the alphamap, and prints the rest (the transparent areas); an inverse clip.  “Destination Out” does the same thing, but with the inputs swapped.  The “Atop” modes perform a kind of hybrid clipping, where the unclipped image is still visible behind the clipped image.
Below are some basic filterclips.  The SVG element used by the Image primitive in each case is located as expected in the top left corner of the page.  The Source Graphic object is in the center of the page with the filter applied.  An unfiltered copy of the Source object is shown at the top right corner, to see what the original object looked like.

Up until now we have mostly used the SVG element (at top left) for a source of the image.  In the below examples, we are using the element as an alphamap.  In other words, we are now using this element as the bottom input of the clipping Composite rather than as the top input.  The image in these examples is set to come from the Source Graphic object (the object to which we have applied the filter.)

In our exploration of how images map to Image primitives we have been using a group of shapes for our SVG element.  So, can a group be used as an alphamap for filter-clipping?  The answer is yes. 
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 Here we have filter-clipped the image at right to the alphamap of the “threeShapes” group.

It works correctly, but since the alpha of our threeShapes group is just a solid rectangle, it doesn’t  change the Source Image much, just clips it off a bit at the right.
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We can make the light blue rectangle in the group transparent, and that should produce a slightly more interesting filterclip.  The Source Graphic image is printed only where the element is opaque.
Here the Source Graphic image is printed IN-to a soft oval gradient.
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Using a linear gradient with “Spread” set to Reflected.
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This SVG Element is a group; an object with a slanted oval gradient grouped with its horizontal reflection to form a heart-like gradient shape for the alphamap.
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This filter chain is slightly more complex, three primitives instead of two, and it uses text for the SVG element.  After the image primitive pulls in the text image, a Morphology primitive is used to dilate the letters more, bulking them up a bit.

Then the Composite prints the Source Image IN-to the dilated text area.
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For these example we have mainly used photos, and filter-clipped them in various ways.
Photographs are fun to play with; there’s already meaning contained in the images that we can draw out and emphasize.

In the next adventure, we will be looking at composite shapes (not to be confused with the “Composite” filter primitive, those are different uses of the word), which are composed out of multiple individual objects.  Composites shapes are particularly suited to abstract designs, patterns, mandalas, etc.

The inherent symmetries in composite shapes weave random designs into recognizable patterns.

Until then…
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