Journeys In Deconstruction  -  Reconstructing Lazur’s Fabric Filter
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We want to understand what Lazur did in his Fabric Filterpack.  He provides the SVG in his Filters in Action thread, so we downloaded it and opened it in Inkscape.  
We selected a filtered object (actually, a filter) and then starting with the last filter primitive at the bottom first, we removed them one by one.  
Now we can simply undo those removes one by one, to see how the filter stack was composed, and what the different primitives in it do to change things and contribute to the whole end result.

Sounds good in theory.  The rub is, this filter stack is long and intimidating.  Let’s break it down by sections.  
 We’ll use the top left filtered object to track the changes.
Then, by undoing the removes, we can start “building” this filter stack from the beginning.  What do we see?
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First section of primitives creates the weave.

Vertical weave

Flood black

Turbulence;  Fractal, X: 0.360, Y: 0, 

octaves:1, seed:0

Composite IN; black Flood over Turbulence
Horizontal weave

Turbulence;   Turbulence, X: 0, Y: 0.360, 


octaves:1, seed:0

Composite IN; 

(Same) black Flood over new Turbulence
Combine weaves

Composite ARITHMETIC; 

vertical Comp over horizontal Comp, 

K1-4: 0, 0.5, 0.5, 0

Using a Turbulence primitive with only the X or only the Y base frequency raised disturbs the image in only the X or Y direction, producing different lines in the Y or X direction.
After the first Composite:

After the second Composite:

After the third Composite:
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The next set of primitives works to increase depth by tweaking and amplifying alpha.
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Beef up the texture alpha

Component Transfer – Alpha: Gamma; 

Amp:2.43 Exp:1.16 Off:0

Diffuse Lighting White (#FEFEFE); 

Surface:-4652, Const:1.106, kern:0, 


Distant; Az:45 Elev:15

Gaussian Blur; StdDev:0.50

Composite ARITHMETIC; 

2weaveComp over Blur (of DiffLight), 


K: -2.76 3.20 1.23 0

Color Matrix; LumInance-To-Alpha

Component Transfer Alpha 


Gamma; Amp:1 Exp:1 Off:-0.28

Starting after the combined weave Composite, we added a 
· Component Transfer for Alpha, increasing the overall amplitude of the Alpha and also steepening its presence curve (with a raised exponent value).

· We applied a Diffuse Lighting with a distant light source to start seeing shadow data, and softened that with a Blur.  
· We then used another Composite to combine this CT-DiffLight-Blur version of the combined weave Composite with the original version of the combined weave Composite arithmetically, emphasizing the original version more than the newer blurred Alpha version.  
Keep in mind we’re still just working on texture, not color per se yet.
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Then we used a Color Matrix to convert luminance in this result to Alpha, and 
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did another Component Transfer for Alpha, although in this case it was used mainly to back off the starting Alpha Values (Amplitude and Exponent are set to identity values, and the Offset parameter is lowered to -0.28.)  

Again, the last CT in this section backs off 
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the starting Alpha values with Offset.   Amplitude and Exponent are set 
to identity values.
Here’s what each addition to the primitives looks like in turn in this Alpha / depth section.

Component Transfer; Alpha


       Composite combining original 2-weave with the Alpha Blur 
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Diffuse Lighting; Distant source


       Color Matrix; Luminance To Alpha 
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Gaussian Blur




      Component Trans, Alpha.  Backs off the lower Alpha values.
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This is just for texture thus far.  Now to add some color.  
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The first primitive used in the colorizing section is an odd Color Matrix based off the Source Graphic (which is just a beige fill to begin with) that just backs off all colors to 0.10, and looks essentially black.

This is like a black Flood but it retains the relative proportions of each color (RGB) channel in the beige fill.
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Colorizing Section
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Prepare the Component Transfer texture.
Color Matrix; from Source Graphic, (identity)

Matrix: R:0.1 G:0.1 B:0.1 A:1.0 E:0’s  

Composite IN; clrMat (fr source) / CT (texture)

Component Transfer; Alpha 

fr ColorMat Lum-To-Alpha (texture), 
Gamma;  Amp:6.39 Exp:2.43 Off:0.87

Paint a white color over CT texture.
Flood; Whitish 
Composite IN; white flood over CT texture

Paint a beige color over the CT texture
Composite IN; Source Graphic (beige fill) over 

ColorMat Lum-To-Alpha (texture)

Composite OVER; Comp (beige) / CT (texture)

Combine the white and beige textures.
Composite Atop; prev Comp over earlier Comp (white/texture) 

::backs off the black a bit

Offset; 
move left and up
::not sure why yet, may help with the fringe at edges

Composite ARITH; Offset over previous Comp, 

K: -0.97 1.34 1.03 0
::looks pretty real, perhaps too vivid

Here’s what each addition to the primitives looks like in turn.
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Color Matrix from Source Graphic (beige fill).


Matrix lowers each RGB channel to 0.10 resulting in a color like black, 


but retaining the data about proportionate strength of each color channel.
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Composite; IN.


Top Input: Color Matrix (black)


Bottom Input: Preceding Component Transfer from texture section.


This Composite paints the black of the ColorMat over the texture from the CT.
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 Component Transfer; ALPHA set to Gamma mode.

Input comes from the Luminance-To-Alpha ColorMat in the texture section.


Alpha is tweaked hard.   Amplitude: 6.39 increases alpha, Exponent: 2.43 
steepens the alpha curve, and the offset of 0.87 is also raised a bit, increasing 


overall alpha as well.  The pattern is visible if you look closely.
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Generate white texture…

[image: image29.png]File Edit View Layer Object Path Text Filters Extensions Help
DEEE 8k se|lcx0/Q@@ DBE EH BT ? %
EE@lasens 2s==
CYER P B @
k h n [7Filter Editor @ ® 0\0
e Eiter B Connections S
o~ g ! SETEETZ | o
& [ fabric 15 1| Component Transter ’ 3ggg98
Q, [ fabric 14 1| Color Matrix ————————————83%33°
Q O fabric 13 1 ) i % 3%
O fabric 12 1| Composite ik
0O fabric 11 ! ‘Component Transfer
4] 0 febric 10 1
O O fabric9 1 Flood %)
& [ fabrice 1| Composte
[ fabric7 1 —
6) [ fabrics 1 ) .
2T [ fabrics 1| Composie
¥ i [ fabrics 1 »)
[ fabric3 1) Composite
104 [ fabrc2 3 D
A fabric 1 1| Composite
&
g >
» Add Effet Convolve Matrix g
U BT G B R g 5
B ILEE this fierprimitive,the specal
B gaussan bl primitive s fsterand
N ) New e
7 Effect parametes Fiter Generl Setings
#& T g Delta X:
° 2 Delta V:
[ Export PNG Image (Shifts Crl+E) <
[ZAFill and Stroke (Shift+Ctrl+F) ~ | [ Fiter Editor =] 12 Layers (Shift-Ctri=L) B /
A Fova ) 15} Object Properties (Shift+Ctrl+0) ~ 2 Objects. “ | & Undo History (Shift+Ctrl+H) -
ikt el
i [
< >
FEEEEETT N W BTl DT T T M S .,
>
e e 300 5 ® & |-tréteg [ [Pathdnodes; itered fabric 1)inlyer 1. réteg. Clck selction o togle scle/rotation handles. e






White Flood; RGB: #FEFEFE
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Composite; IN 


Top input: white Flood 


Bottom input: Component Transfer (from Luminance-To-Alpha.)

This Composite paints white over the Lum-To-Alpha CT texture.

Looking closely, you can see the weave pattern in this white image.

These two primitives form a normal Flood-Composite pair for the white texture.
Generate a beige texture
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Composite; IN

Top input: Source Graphic (beige fill) 


Bottom input: ColorMat Luminance-To-Alpha in texture section.


This Composite performs the role of a Flood, since the source graphic 


is a simple fill.
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Composite; OVER


Top input: Source Graphic (beige fill) 


Bottom input: ColorMat Luminance-To-Alpha in texture section.


This is the “composite” in the Flood-Composite pair for the beige texture.

OVER is just a simple stacking of the top input over the bottom input.

Combine the beige and white textures…
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Composite; ATOP


Top input: previous Composite (beige over Lum-To-Alpha)


Bottom input: preceding Composite (white texture)

This Composite combines the beige texture with the white one.


ATOP is like IN, but it also leaves the bottom input visible in its own right.


Net effect; it seems to back off the black a bit, and makes the pic less vivid.
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Offset;  X: -7.0, Y: -7.0  (Moving left and upward.)
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Composite; ARITHMETIC


Top input: preceding Composite

Bottom input: Offset instance of it


So K2 is the last Composite and K3 is the offset.  They are mixed like this:
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At this point we have both texture and a pleasing color set.  But the graphic still looks a bit unreal, too crisp and vivid.  Additionally, real life fabric tends to get pulled this way and that, and develops some randomness, not so linear and tidy as our graphic.  The final section of the Filter stack deals with these items.

And now the finishing touches…
The final section deals with increasing the realism of the fabric.

Parts:

Muddle it.  (Thin it with erosion, then re-thicken with a Displacement Map).
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Morphology; EROSION

ColorMat; Luminance-To-Alpha


Displacement Map, X:Red, Y:Alpha


Composite; ARITHMETIC combine

Clip it to desired size and position.


Composite IN, with bottom input 
coming from the Source Graphic.

Finalize the color.

Blend SCREEN with the Source Graphic 
(beige fill) as the bottom input.  

(Lightens it too much.)

Composite ARITHMETIC to balance the 
light and dark as desired. 

K2:0.25, K3:0.75 (K1 & K4 zero.)
Random waviness of weave


Turbulence


Displacement Map; displaces the final 
Composite according to the alpha map 
from the Turbulence.
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Morphology; EROSION

X: 0.3  Y: 1.0
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Color Matrix;  Luminance-To-Alpha


Displacement Map;  Scale 7.7, X:Red, Y:Alpha



The Displacement Map above and the Arithmetic Composite below also have a 
combined effect of softening the hard lines here.

Composite; ARITHMETIC

Top input: Previous Displacement Map

Bottom input: last Composite in Colorizing section, just before Morphology

Arithmetic settings:  K1: 0  K2: 0.33  K3: 0.67  K4: 0



Composite; IN


Top Input: previous Composite (from Displacement Map)


Bottom input: Source Graphic


This primitive paints the previous Composite over the area defined by the 


Source Graphic.  In effect it clips the filter to the area of the original object.


Blend; SCREEN



Top input: previous Composite 


Bottom input: Source Graphic (beige fill)


Screen lightens by painting the luminosity of the top input over the image 


from the bottom input.


Composite; ARITHMETIC
::Combine and balance luminosity.




Color is now as desired.  Need a little random waviness as a final touch…

Turbulence (for waviness); Turbulence, Freq: 0.007  X&Y


Displacement Map


Top input: Final Composite

Bottom input: Turbulence

This primitive displaces the final composite according to the alpha map of the 


Turbulence primitive.  This makes the weave a bit wavy, randomly.


As a summary, here is how the filter looked at the end of each section of the filter stack above.
Weave pattern created



Alpha pattern




Colorized




Combined, Clipped & Wavy


Component Transfer Alpha Settings








