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A. General Workflow

Developing custom brushes

I just started to learn Maya and don't quite think 

I am ready to put in the time to figure out how to create my

own presets.

You can easily create new brushes by simply blending presets. When 

you select a preset, you can instead rightmouse and blend in 

some portion of the current preset into the current brush. 

You can blend in shape attributes, shading attributes or both. 

It works a little like dipping your brush into different pots of paint. 

You could start with a grass brush, blend in some straw and then 

a touch of daisy, for example. Or you could select a tree, then blend 

in 100% of the shading of a glass tube brush to create a glass tree. 

If you like your preset, just select save preset on the paint effects menu.
How can one quickly iterate and preview brush settings when creating presets.

I generally create a stroke and then tweak it in the wireframe view, 

which gives me interactive feedback of the shape change. It is a good 

idea to make the display quality on the stroke 100% when doing this. 

Once I get the shape the way I want it, I go back into the paint effects 

panel and occasionally click on the redraw button("redraw paint effects view") 

as I tweak the shading attributes. Once the brush looks OK I select the 

stroke and do "get settings from selected stroke" to load this brush into 

the template brush, then do a "save brush preset".

We have a scene where we delete everything except the stroke 

and we highlight the stroke and choose save 

brush preset - to Visor but when we bring the brush back in 

it's just a black stroke and none of the settings have been kept? 
Save preset does not work off of the picked brushes but rather the 

current template brush( brush you paint with ). You need to first 

move the selected stroke brush settings to the template brush: 

paintEffects->getSettingsFromSelectedStroke 

Then do your save preset.

Creating shelf icons using PaintEffects

Paint the icon in paint effects, then do a paint effects save preset

to shelf, grabbing the image for your icon and naming the preset

the name you wish for the xpm file. You can now delete the brush

preset and reuse use the xpm file(which should now be in your local prefs

directory) for any shelf item.

Another neat feature of this is that you can also grab icons of

shaded redraws of your 3D scene, if you have the paint effect

panel in scene mode.
Preset Blending

In the visor I am only able 

to blend by certain percentages. Is there a particular 

reason for this last difference to the regular blend where 

I can specify an arbitrary number? 
We can't put a slider on a popup menu. You 

can still use arbitrary numbers. Just bring up the 

preset blend window, set the weights as desired and 

click on the visor presets. If you set the weights low 

it is a bit like dipping your brush in different paint to pick 

up bits of each paint. You can click on a given preset 

3 or 4 time for a stronger weighting, rather than manually 

setting this. There are some paint effects hot keys for 

turning blending on. You can have one hotkey that will allow 

you to pick up a bit of shape while the hotkey is pressed, for 

example. There are two global mel variables you can set 

in mel by calling 

setPresetBrushShadeBlend <0-100.0> 

setPresetBrushShapeBlend <0-100.0> 

This is what the hotkeys use. On button up they 

set the blending back to 100,100 (i.e.. no blending).

Avoiding lockups when adjusting heavy (tree) brushes

Sometimes when I am trying out different branching settings for

a tree I create a tree that is so complex my computer locks up for

long periods of time. How can I avoid this?

If you are updating the paint effects view in shaded stroke mode, then 

the esc key will interrupt redraws that are too long(allowing you to see the current progress). 

Unfortunately some complex objects can take very long for the wireframe redraw 

in the model views(despite a quality limit check that we do), and this draw is not interruptible. 

So to protect against lock ups you can make the stroke display quality zero, and make the 

stroke refresh in the paint effects panel shaded( to avoid the non-interruptible wireframe redraw ).

Editing several strokes or brushes at a time

my paintfx forest is made of a bunch of strokes (20 or 30). the attributes 

for turbulence, force, and so on, are not accessible through the attribute 

spreadsheet. 
All attributes in Maya are accessible in the spreadsheet, although you must 

have the correct nodes picked. Selecting paint effects strokes selects the 

stroke nodes, but not the brush nodes. To select the brush nodes of the 

selected strokes enter the following command( this is a good candidate for 

a hotkey ). 

select -add `getSelectedBrushes`
The command getSelectedBrushes returns paint effects brushes that are 

either directly selected or are referenced on a selected stroke.

You may find it a pain to find the turbulence 

parameters among the other 300 in the spreadsheet. 

You could save a spreadsheet layout with just the parameters you 

are interested in to make this easier.

Alternately you can edit parameters using the channel box: all picked

objects will get the edit.

Switching which side of a surface paint effects tubes emit from

My grass is coming out on the wrong side of the object I'm painting on.

Toggle the opposite flag on the object shape node. There is a paint effects 

command to do this that you can map to a hotkey( I like to use "o" ):

ToggleOppositeFlagOfSelectedShapes

(under commands->painteffects in the hotkey editor)
B. Capabilities and Design of Paint Effects

How does paint effects work?
How can paint effects model with such organic complexity and 

render so fast using so little memory ?
The geometry is drawn as a particle trace into a special set of buffers. 

The path of the "particle" is procedurally determined. As a result one 

can draw an entire field of grass needing no more memory than that 

for the procedural definition( i.e.. the brush parameters ) and one particle 

( or tube segment ), as well as that set of buffers. The buffer memory is 

constant and does not depend on the amount of tubes. In practice we also 

have the memory for the path of the user's brushstroke( defining where to put 

the grass ) as well as about another 20 segments or so ( because we tend to 

draw several blades of grass at the same time ).

How does it relate to 2dPaint+3dCamera paradigms with its inter-related 

use of 2d paint brushes with 3d geometry and animation controls ?

2DPaint brushes are essentially soft tubes simulated with a splat draw method. 

We simply extend that into 3D. The size of the splats(airbrush stamps) is 

proportional to the distance from the camera. There is the user defined stroke( a 3D 

nurbs curve ) and procedural 3D tubes may be generated using the user stroke as a guideline.

How can one brush stroke give a fully modeled 3d leafy tree 

with turbulent wind controls and render in less than 1 minute a frame ?

The turbulence is table driven using a special 4D vector noise field from PA. 

This table is fast to evaluate and has nice vortex qualities. The dynamics are 

a result of the dynamic draw and the table. There are no spring 

computations, and in fact one can scrub the slider back and 

forth with no caching being involved. 

The tree never exists all in memory at once( being dynamically drawn) and 

the antialiasing on the fine branches is well handled by the tube draw. 

Intersecting rays with such an object would be many times

slower than drawing it this way.

Building custom brushes from production designed, art directed, flat artwork.
The brushes support file textures and there are several built in 

projection methods for the textures. A useful mode for multiplane artwork might be the 

brushStart method. It positions the plane of the texture so that it faces 

the camera and is located at the depth of the first position along the stroke. Thus 

the image zooms and tracks along with the camera. The pix file may also have an animated 

frame extension. The alpha of the pix file is also respected.

How could we use this digital toolset to simplify and speed up our 

current use of projected artwork on 3d sets, props, etc. ? 

You could create a number of brushes with various image layers on them 

(animation of flames, photos of trees, etc) and paint these images right where 

you what to see them inside your scene. The brushstrokes will define the matte 

and the depth all in one.

Paint Effects Rendering Capabilities

Can one specify all the same attributes on the strokes as on the 

materials? I.e. can they be bump, specularity, transparency and 

diffuse-mapped?

Paint effects has its own built in shading. You currently can't use 

shading networks with it. The specularity is currently a specialized 

tube specularity that works well with hair. One feature of the specularity 

is that texturing automatically modulates it. This is not always desired 

of course, but it works well for many of the target effects paint effects 

was designed for. You can't bump map currently, however a good 

color texture map can almost look like it is bump mapped because 

of the way the specular is modulated by the color. Paint effects trees 

and flowers currently work best for complex scenes at a distance. 

For close-up "hero" shots I would suggest using a model.

If one maps textures to them can the textures be anti-aliased?
The textures should appear antialiased normally(using a blur technique). 

There is only one sample per pixel of the paint effects texture, but the blurring 

is fairly accurate for all the built in textures. The blur mult should be one for most uses. 

If you have problems, either try increasing the blur mult or rendering the 

scene at a higher resolution then resizing back to your original size.

Can PaintFX be 3D motion blurred and ray-traced?
Both 3D and 2D motion blur work with paint effects. Paint 

effects will not appear in reflections and refractions, however. 

A workaround is to do a multipass render, reflecting or 

refracting the paint effects portion off of an image plane( rendered 

in an earlier pass ). 

Also raytrace shadows will not work with paint effects(you need to use depth map shadows).

Will paint effects cast shadows, including shadows from volumetric lights?
They will cast and receive shadows ( using depth maps ), however volume glow 

effects generally need to be composited for the best effect( although paint effects 

will cast shadows into volume glows).

Are all attributes texturable and connectable, e.g. can one use maya 

textures (procedural) to texture colour?
The attributes may be connected in the manner of any node in maya, but 

shading nodes are not evaluated per pixel, but rather as the current output 

value of the shading node: once per frame. Thus you can't use texture nodes 

the way you want. Any attribute can be animated and used in an expression, however.

Why doesn't paint effects evaluate shading networks?
The shading is built in to paint effects rather than using shading networks 

for a couple of reasons: 

1. interactive speed while painting 

2. the ability to easily set and modify presets

This does not preclude us adding shading networks as a future option, however.

Paint Effects On Polysets
Let us paint on non-nurbs! If the split poly tool and 

artisan can somehow follow the surface of a poly object, the paintfx tool 

should be able to, no?
We are currently waiting for curve on polyset(can't say when). 

Unlike artisan, paint effects creates curve on surface nodes. 

However with Maya3.0 you can instance paint effects strokes with the particle 

instancer. By turning time randomization off on the particle system, you can instance 

a bunch fur strokes to a polyset, and have them respond to morphing of the surface. You

can also use textures to control the distribution of different particle instanced strokes.

Transferring Paint Effects to RenderMan
Is there some kind of RenderPass (ala Fur) that happens in the renderer..(and here’s 

the real reason for the question..will any instanced geometry pass over to say RenderMan?) 

The render method is similar to fur. It is a zbuffer based post process. 

For hair, vines and such, the tubes are never kept 

in memory, but rendered or drawn(in model view) on the fly. If you wish, you can 

create a mel function to output the positions of the generated 

tubes(along with color, transparency, etc) to a file. 

The brushnode has 2 mel callbacks you can set: 

creation and runtime. The runtime function gets called 

for every segment of the tube, and gets passed in the segment 

location, width and shading info. 

Your script might be a little work to set up, however.

For simple brushstrokes the path curve is identical to the 

drawn tube, and so you could use this curve's data directly.

You can also render separate paint effects passes for compositing. 

For the best quality composite, you could load in a depth and 

rgb render( from RenderMan ) as a background imageplane in 

Maya and render the paint effects onto this. In particular 

volumetric and glow shading effects will work better using 

this method.

So has anyone worked with both Renderman and Maya using Z depth to comp? 

Will this work for paint effects? (imagine a character walking through 

grass).

Create a depth file from the Renderman render, then render the paint effects 

onto the RenderMan image using this depth file. To do this you need to 

use the Renderman render as an image plane in your maya scene, and 

under render globals->"Paint Effects Rendering Options" enable 

"Only Render Strokes" 

and reference the depth file from the Renderman render. 

If you do it this way the results should be identical to rendering entirely 

inside Maya, providing that the depth file you create matches the format Maya wants.

Getting Depth Output from Canvas

I'm making the fibers (microscope view) of a toilet paper. 

....but I need the depth information of the fibers.although I’ve painted with 

depth on, when I do "save Depth as Grayscale" it 

doesn't save anything.
There are a few things that may be going on here. 

1. Relatively transparent tubes don't show up in the output 

depth( a bug fixed in 3.0 ). A workaround is to duplicate the 

stroke and make the new brush opaque with modifyColor 

off. 

2. If your tubes are opaque, then perhaps the brush does 

not randomized the tube positions in depth at all.( i.e.. 

elevation min/max = zero ) 

If illuminated is OFF, then tubes will appear like 

flat strips in the depth buffer, and not bump out in the middle. 

If the tubes are all flat in the plane then this might explain 

your problem. 

3. Make sure both depth and modify depth are enabled for your brush.

If you want a depth map with more bit resolution, then you could 

do paint on viewplane, and batch render with depth output.
Creating a 2D painting with editable strokes

You can't edit previous strokes in canvas mode, because they are 

not saved. If you need to do this you can select 

paintEffects->paintOnViewplane
in scene mode. This allows you to paint in scene mode as if 

you are painting on a 2D canvas. Your painting is then a collection 

of brushstrokes that you can rerender at any resolution. Note that 

you must be in the paint effects panel to use paintOnViewplane. 

In the wireframe view the strokes appear between 0-1 in the 

 xy plane. You can create effects like animated paintings this way. 

By translating the strokes in 'z' you can push some strokes behind others.

You can also paint at a low resolution, then render it at high resolution. 

Your maya scene file becomes your painting when you work this way.

The rendered background color on the camera becomes the canvas color.

You may also wish to create an image plane for the backdrop or

set the model view background color to match the background color of

the renderer in order to best preview final results while painting.

One also has infinite undo when painting this way( instead of canvas

mode, which has only one undo). Undos beyond the first one may take a while

as the painting is rerendered, however.

If you use the paint on view plane option, then you decide you want to 

detach those strokes from your view plane, how do you do that? 
When you paint on viewplane, the strokes should appear in the model view 

in the xy plane between 0-1 units( perhaps you are working at a very large scale 

and the strokes are simply tiny). Paint on viewplane is a bit like an ortho render 

looking down the z axis with the image exactly fitting zero to one. You can transform 

the strokes relative to this view, rotating them and moving them behind one another 

in 3D. If you toggle positionStroke from "onViewPlane" to "in3D" then the strokes 

should then render as they normally do( i.e. where they appear in the model view ). 

Turning Paint Effects on an surface into a texture

I've painted a logo in vines onto an object. Can I turn the strokes

on the object into a texture map that roughly matches the placement of

the strokes?

For all your strokes on a surface, make positionStroke = onViewPlane, then 

do a render with "onlyRenderStrokes" on(in render globals), or with everything 

except for those strokes hidden. Use the resulting image as a file texture. 

If the surface is periodic in u or v, turn wrap on before the above render.

 (under stroke globals: set wrap on for both canvas and scene mode to be sure) 

Note that the stamp width is not properly compensated for in the texture, and you 

may need to adjust the global scale of the brushes. 

Brightness Rand vs. Val Rand

What is the difference between the brightness rand and the 

color rand parameters? 

Val Rand randomizes the intensity of the base color used for the tubes, while 

Brightness Rand is applied to the illumination(both on a per-tube basis). 

Thus the brightness randomization affects things 

like shadows and specular effects, and differs from Val Rand with regards 

to effects like transparency and texture mapping.

Making a stroke wider in some places than others

I have an Animation to do where a character spits fire. 

I'd like to do it with Paint FX, animate the clip values of a soft body 

curve where a brush is attached. 

Looks good so far, the only thing I can't figure out is the effect that 

at the end of the path the flames should be bigger than at the 

beginning. I have no tablet available where I can use the stylus 

pressure, but there must be a way to map this.

Select your stroke. 

PaintEffects->CurveUtilities->MakePressureCurve 

On your stroke set pressure map 1 to scale or width and 

set the min max values to something like 0 and 2. Now 

translate the cv's on the pressure curve to a distance away 

from your softbody curve that reflect the difference in size 

along the curve that you wish to have. 

You can also edit the pressure values manually, 

or create new values(sometimes there are none) using setAttr calls.
C. Optimization

Hardware and draw speed Considerations for Paint Effects

What hardware mainly effects the strokes you make using paint fx? 
In terms of the paint effects panel, some (non-supported) cards only flush the raster fill

buffer when a threshold number of pixels are affected. This makes the screen

update appear sticky or slow. New versions of Maya will have a fix for this( after

and not including v3.0). One workaround for this is to set the paint effects resolution 

to something other than 100%( a hardware texture fill method is used when the resolution I

s not 1-1.. Ironically on most cards the 1-1 raster fill is faster than the hardware 

texture fill) In general, lowering this resolution will speed up painting, particularly 

with big brushes. The initial  delay on some brushes is either the first time 

initialization of the turbulence table(will occur only once during a session on the 

first brush with turbulence) or loading a file texture. Loading textures over a slow network can 

worsen this.You could try copying the paint effects textures to your local sourceimages directory 

if this is the case. In terms of wireframe redraw the speed is by and large processor speed bound. 

Your best solution here is to make the displayQuality on the strokes as low as possible, 

turn off stroke display in windows where you don't need it, 

and hide strokes you don't need to look at. Note that on the brush is a simplify method 

used by the displayQuality feature. For example if it set to "tubesPerStep" then individual blades of grass

will draw accurately, only the number of blades will be affected by the displayQuality. If "tubes and segments" is selected than the number of segments of the blades will also be affected 

and thus the shape will not be as accurate. Also applying "simplify stroke path curves" 

can sometimes speed up the redraw a bit by reducing the number of cvs on 

the selected curves, especially with curves on transforming surfaces.

Optimizing PaintEffects

You can speed up some  brushes by lowering the stamp density 

if possible, or lowering the splitMaxDepth on trees. Also turning glow off and using 

shader glow instead can speed up the lighting brushes(although you don't see the 

glow until render time ). If the wireframe refresh is too slow, try lowering the display 

quality on some of the strokes, or turning off stroke display in views where you 

don't need them. The tubes are always computed for each wireframe refresh which 

can make some brushes slow.

I have a paint FX scene where I have about 150 strokes of corn brush, that's 

a lot of corn, I know. But I need a lot, only problem is its taking 15 to 20 

minutes a frame to render on a pII 450 with 655 mg of ram. This is because 

paint FX renders all the strokes even if they are not in the camera view. Is 

there a way to constrain paint FX rendering to only what is visible to the 

camera on that frame? Paint FX would be a thousand times faster if it could 

do this... 

If you manually hide the paint effects strokes that are not visible is your render 

substantially faster? It is unfortunately difficult to use bounding box culling 

of paint effects strokes, because we do not know exactly where a stroke will be 

in advance of drawing it. This is because the strokes are dynamically created 

as they are drawn. The number and complexity of parameters make it nearly 

impossible to derive a reliable bounding box without actually deriving the tubes, so 

we clip each stroke segment against the view. If you have a huge number of tube segments 

then the off screen cost will be higher. You might see if you can simplify your corn brush somewhat 

by lowering both the number of segments, as well as leaf and flower segments. Another possibility 

is to render out a tall skinny image(with alpha against black) that just fits a single corn stalk 

and use this as a texture on a brush with single tubes. Look at the texturedPine brush for an 

example of this technique. You could use this method for stalks that were not in close-up shots. 

By randomizing the wiggle of the tubes a bit, you can make the different stalks look a bit different. 

You might also wish to use a couple of different brushes with different textures, for variety.

If there is a lot that is not visible in a frame, try animating the visibility of those strokes.

I was trying to simply create a plane the size of the default perspective 

grid and cover it evenly with "GrassLawn" I am able to get wonderful 

results...even simulating lawn mower cut direction..like you see on 

golf coursed...however to get enough density my frame times are ending 

up at around 20+minutes. Any ideas?

I would create a repeatable texture map by painting the grass in 

canvas mode with wrap on. If desired you could output the depth of this painting to 

use as a bump map. Apply the texture to the ground as a color and specular map. 

You can then use a lower density of paint effects grass. Increasing the 

tubeWidths may also help. Another option is to use one of the textured grass types

(these use fewer larger tubes that are textured ). Textured grass tubes are slower 

close up, but faster at a distance.

What are some general tips to reduce render time for 

paint strokes? 
-lower the tubes per step attribute (tubes-> creation menu). this will 

reduce the number of particles on the stroke 

-reduce the number of tube segments (tubes-> creation menu). 

-if your brush has twigs turned on, keep their numbers to a minimum by 

reducing the value of "Twigs in Cluster". As well, keep the "Num Twig 

Clusters" value to as low as possible. 

-keep the numbers of "Leaves in Cluster" to a minimum. As well, keep the 

"Num Leaf Clusters" value to as low as you can with out losing the look that you're after. 

One thing that can really drag times down: one can set things up such that the 

max branching level(splitMaxDepth) only appears for certain tubes( because many tubes are 

too short to reach the max depth). Thus you may think you have a good brush, but when 

you paint with it sometimes you get a tree where one branch has thousands of leaves all 

piled on top of each other. The general solution is to lower the splitMaxDepth. In some 

cases increasing the number of segments may make this work better, because in order 

to get the maximum amount of splitting reliably( instead of on the occasional stroke ) the 

segments should be high enough, the split rand low and the split bias low. The min/max 

tube length should also be near to the same value( watch out for stylus 

pressure mappings as well ).

Also one should generally make the stampDensity as low as possible. 

Values of 2 or 3 will often work ok.

Changing the leafStart also has an effect on the number of total leaves. This is measured relative to 

the branch tips, which means that if you have a number near 1 on a tree all the branch tips will 

sport the entire number of leaves( leaves in Cluster ). If the number is zero, then most of the leaves 

will be on the lower level branches, and thus there will be fewer. If the leaves in cluster is 1 and the branching depth high, then the difference in the number of leaves created by 

modifying leafStart would be huge.

How can I make a forest scene render and display faster?
1. Make sure you do not have any trees with thick clots of overlapping leaves. The 

splitMaxDepth could be lowered to avoid this, or you could play with the random seed 

on the stroke. 

2. For distant trees, the secondary branches could be "leaves" with a texture of a complete branch. 

3. For very far away trees use single tubes going up with a tree texture. Look at the texturedPine preset. 

Replace the pinetree texture used in this brush with your own tree texture. You can create a tree texture 

by simply painting your tree in canvas mode against a black background. ( change the tubeDir to alongPath 

to assist painting the tree in canvas mode ).

A general rule is the further away, the more you use textures and the less you use actual geometry. 

To make your wireframe refresh faster, hide strokes you don't need to see for modeling or turn off 

stroke display( this is faster than if the quality is zero ). Make sure to show the strokes before rendering.

The scene has many brush strokes, but only a small portion of 

the scene is lit at any time (by moving spot lights). 
First off, lowering render quality settings will not affect the paint effects render 

time. Lowering the image resolution should, however, unless your scene has 

thousands of fine tubes( like grass or hair ). 

If you have a lot of spotlights with shadow maps, this could be slowing things down. 

How long a wait is it before the scanlines start rendering( shadow maps are generated 

before the scanline phase ). If you have a lot of spots, perhaps you can lower the resolution 

of the maps. If your scene has lots of fine tubes, however, this will not speed up the map 

generation much.

Assuming your scene is heavy on numerous thin tubes, there are a couple of things you can do. 

1. Lower the number of segments on the tubes. 

2. Lower the stamp density. 

3. Make sure you are not creating lots of tubes or leaves that do not contribute to the image, 

such as a tree branch that has an extra split creating millions of overlapping leaves, or 

hundreds of fine hairs on wheat kernels that are too far away to be seen. In other words 

simplify the geometry of paint effects elements that are far away. See if lowering the splitMaxDepth 

changes the look very much. 

4. Far away grass and trees may work as well using textured brushes with many fewer tubes. One 

can also map the groundplane with a grass texture created by the same paint effects grass brush, then 

use less or no paint effects grass in the distance. 

Use the wrap u and v feature in canvas mode to create such a texture that will tile seamlessly. 

5. This is probably not happening, but double-check to see if memory is being pushed into swap. 

Swapping kills render times.

>1. Lower the number of segments on the tubes..
This is a great suggestion--If I select all the far away grass stuff (and 

trees?), will my adjustments affect all selected strokes, or will I have to 

make changes individually? 
If you make changes in the channel box, it will affect all selected brushes. 

You can also use the spreadsheet. To select brushes of selected strokes 

so that they appear in the spreadsheet: 

select `getSelectedBrushes`; 

If you have a bunch of strokes that all use the same brush settings, it is 

good to do a share one brush. Then you can simply edit one brush.

>2. Lower the stamp density...

Will this make far away grass too spotty, or will it basically be unnoticeable?
It depends on what the density is. Generally I would not push it much lower 

than 3.

>3.  See if lowering the splitMaxDepth changes the look very much..

What's the splitMaxDepth do? 

It controls the maximum level for branching in trees. If the branch dropout is 

high, then the splitMaxDepth is sometimes set fairly high. Unfortunately this 

can result in a rare branch at a high depth that has a lot of sub branches: a 

piled up clump of leaves and twigs that can slow things down. 

Play with the parameter while looking at a wireframe to understand the general 

effect.

>5. If tubes are too thin or far away ... turn off the textures. 

Will this affect specular? for the grass, most of what you see is just specular....

If you turn off colorMapping, then the specular is generally brighter and 

more white, because in paintEffects we automatically modulate the 

specular based on the color map( for the kind of things one typically 

does with paint effects this behavior is generally good). So you may 

need to lower the specular a bit and perhaps play with the specular 

color.

In general, how can we optimize for unseen strokes?

The total number of segments in the unseen strokes will determine how slow they are. 

We obviously only need to do the drawing of the stamps for the visible bits of the strokes. 

So large stamps with textures and such do not slow down the render when they are not 

visible. In other words, if you use more textures rather than geometry( i.e. little branches and such ) 

and keep the segments per tube down, then the renderspeed of far away or off screen elements 

will be substantially faster. One can use tricks like making a leaf texture a texture of a branch with 

multiple leaves, for example. For wheat use a texture for the seeds, not little tube segments. 

Of course if you have the time you can animate the visibility of the strokes to turn them off 

when they are fully out of view. On could create a mel script that would set this up, using 

the bounds of the strokes and the current camera viewing frustum. During the wireframe redraw 

the correct bounding box is determined for strokes(although after each 

frame redraw, not before), and such a script could take advantage of this. 

Wireframe redraw speed

I find that the wireframe redraw (in persp window without 

shading) of strokes is much slower than a simple curve. If you 

make group 'curves' (1000 curves) visible and tumble it around, then 

make group 'strokes' (1000 strokes) visible and tumble it, you should 

find that the redraw of the strokes is an order of magnitude slower 

than the curves.

You need to do a curve simplify( on the paint effects menu ) on the curves 

to speed them up. Each curve has typically hundreds of cvs. This can also 

make surface morphing difficult if these are strokes painted on surfaces. 

These curves have all your original input points from painting. If we tried to 

simplify the curves when you created them, there would be differences 

between the final render and your initial painting.

Is there a way to speed up the redraw of the strokes so they approach 

the speed of curve drawing?
In addition to the nurbs curves ( which are hidden by default ), the stroke node

(which samples the curves ) has a parameter called sampleDensity. This determines 

how many points on the original curve we sample. If it is too low your line 

may look segmented. Lower this as much as quality will allow to speed up 

the redraw. If you have tubes on the stroke, you would need to increase the 

tubes per step to compensate for lowering the sample density.

D. Curves

Attach Brush to Curves creates different look than hand painting

One draws a stroke on the grid plane and gets a certain look 

to the brush. If one creates a similar sized EP or CV curve and applies 

the brush to this new curve, the look (when rendered) is drastically 

different. 
The attach brush to curve command assumes something like 

4 simulation steps for each cv in a curve. In the actual curves created 

by painting it is 1 step per cv, and there is typically a high number of 

cvs on the stroke. There is a "samples" value on the stroke that is for each 

curve in the stroke( remember that a stroke may have multiple input 

curves when painting across multiple surfaces ). 

i.e. strokeShape1.pathCurve[0].samples 

This value represents the total steps or samples of the curve. Attach 

brush curve will set it to 40( I think) for a curve with 4 cvs. On the stroke 

the sampleDensity parameter( default 1.0) is a scale of this sample value. 

So if you set the sampleDensity to 2.0 there will be twice as many simulation 

steps along the curve( or line segments on a stroke with tubes OFF). 

If you use a duplicate of the original curve you painted, then attachBrushToCurve 

will typically produce 4x the samples value. You can compensate by making 

the sampleDensity on the stroke 0.25 or by editing the samples( in mel). 

Another thing to check is the useNormal flag on the stroke. If you are using 

a curve on surface and it is ON, you probably want to turn it OFF.
Evenly spaced tubes

Does anybody now how to get the tubes to be evenly spaced alone the 

stroke curve (like a fence)???? 

Make  both tubeRand ( under tubes->create ) and the brush width zero. 

If you still have problems, you can play with the sample density on the 

stroke node( and also adjust the tubesPerStep accordingly ).

Paint at Depth

I selected a sphere for painting and painted a stroke on

the sphere with paintAtDepth on. When I transformed the

sphere the stroke did not move.
Paint at Depth causes the stroke to be created in a plane normal 

to the view intersecting the mousedown location on the object. It is 

forced to use a 3D curve, rather than a curve on surface, because this 

curve does not lie on the object. You can attach these pathCurves( initially 

hidden) to the surface through a variety of means, the simplest of which is 

grouping. Using constraints is another possibility. Another is to create 

an expression that uses pointOnSurface nodes. In general I would recommend 

attaching the path curves( which are nurbs ) rather than the stroke nodes, although 

either would work. Admittedly I had intended to write code to automatically set up 

some kind of constraint for paint at depth curves, but never got around to it. It would 

be nice if somebody would write a mel script: take the first point of the curve, find the 

nearest point on the surface and set up a pointOnSurface node with expression.

Yet another option is to paint the stroke on the surface as normal, and create control 

curves to do the shaping. One still needs to do something to bind the control curves to 

the surface, however.

Curve Normals

How is the stroke path curve normals determined in Maya PFX? 
Normally when you paint on an object, the surface normal is used(useNormal is

turned off on the created strokes). If you paint on the groundplane useNormal is

turned on, and the defined normal is the up vector, or y axis. If you were to turn off

useNormal on a groundplane stroke, then we need to derive the normal

from the topology of the curve.

The base nurbs curves we use have a routine to access a normal at a point

along the curve, which is what we use. It attempts to get the normal

by looking at the local shape of the curve. If the curve is a straight line, then the

normal becomes ambiguous and this can cause problems. There was a bug

related to assigning a brush to a 1 degree curve with two cvs that was fixed in 3.0.

The degenerate(0,0,0) normal that was returned along straight line sections could

cause odd effects, like highly exaggerated forces.

Now we either use the last valid normal along a stroke, or if there was none the up vector.

Use Normal Toggle Uses

When would you want to use the normals on 

the Stroke node as opposed to setting the Elevation and Azimuth on the 

Brush node?

The useNormal toggle means "Use the provided normal direction for each point 

on the stroke, instead of deriving the normal from the curve". The elevation and 

azimuth are defined relative to the curve direction and this normal, rather than 

being overridden by it. 

When we paint on the groundplane useNormal is automatically turned on, and 

the normal on the stroke is set to the up vector( i.e.. the groundplane normal 0,1,0). 

When we paint on an object useNormal is automatically turned off, and the 

normal is derived from the curveOnSurface, which uses the surface normal. 

If a curve is not a curve on surface( like when we paint on the groundplane ) 

then the normal from the curve is ill defined, being based on the local curvature 

of the curve. Think of a triangle created by three adjacent points on the curve. The normal 

of that triangle would correspond to the one we use. 

If the curve is a straight line then the normal is degenerate( that triangle would be a line). 

This causes some problems in 2.5 that have been fixed in 3.0. 

Note that if useNormal is on and you rotate the stroke, the generated tubes will not 

rotate with the stroke, but twist and maintain their worldspace orientation. A workaround 

would be to rotate the normal vector on the stroke node along with the stroke. If one 

can get away with using the curve normal, then the tubes will rotate with the stroke 

as one would expect. If one has a lone curve, but wants to use curve normals and 

at the same time be able to define the orientation of the normals( particularly as 

the curve deforms ), then one should make the curve a curve on surface on 

a hidden dummy surface. One would then deform and transform the surface 

instead of the curve.
Detaching strokes from objects
I've got several paint fx stokes that where created by making an object paintable. 

I now want to get rid of the original object. When I delete it, the strokes go as well 

(they still are in the scene, they just disappear). Is there an easy way to detach these 

strokes from the paintable object? 
You can turn the curve on surfaces(hidden initially) used by the strokes into normal(3D) curves, 

however the normals for the surface will be lost and the resulting normals for 

the strokes will be determined by either the curve topology or be a fixed direction

( if useNormal is on in the stroke node ).

If you don't want your surface to render, a better way might be to simply make 

it invisible(i.e.. hide selection). You can even paint on it when it is invisible.

Pressure Curves

I created several strokes and applied pressure curves to them. 

This works well, but when I then reference this file into another, it all falls apart. 
If you are not animating the pressure curve, you could simply delete the 

expression and the curve.This will not change the look of the stroke because 

the true pressure values exist as an array on the stroke node. The 

pressure curve can be thought of as a modeling tool: it simply sets the 

values for the pressure array on the stroke node. I would in general avoid keeping 

pressure curves (and their expressions ) around. The entire pressure curve code is 100% 

mel, and was designed to make it easier to edit the pressure arrays.

I just deleted all my pressure curves, and then the lengths of my hairs jumped out to great swirling arcs.
I haven't had this happen to me. Perhaps the expression nodes are being evaluated, even though the

input curves to the expressions have been deleted. I would first delete the expression nodes. These

are hooked into pressureMin3 on the stroke node( this is a hack to force interactive updating ). Right

mouse over pressureMin3 on the stroke nodes and delete the expression. After doing this one should

be able to delete the pressure curve without affecting the pressure values. 
Control Curves

How does curveMaxDist work?
Use the curve max dist to control the drop-off of effect with distance to 

the control curves. The default of zero has 

the effect of simply averaging the effect of all curves together. Also try 

to position the start of the curve(i.e.. the first cv you created) near the 

base of the tube(s) you wish to affect.

When the amount of strokes becomes large, must the number of control curves be equally large?

Well if you want a lot of control you need a lot of curves. However 

you can use a single control curve for as many strokes as you wish. 

Create your curve[s] along with the strokes you wish to bind it to( the 

selection order does not matter ). Then do "set stroke control curves". 

If you find that you have many brushes that were painted with the same 

brush, then you may wish to pick all these strokes and select "share on brush". 

This will make it less work to tweak the curve follow forces. 

n the brush ).

Is there a way to manage which control curves are being used by specific brushes? 
You can select the desired strokes and curves then do "set stroke control curves" . 

This will replace the current control curve bindings for the selected strokes. You can 

also use the curve max dist parameter, if you are not already( when this is non-zero 

it defines a falloff with distance to the curve ).

Making Tubes exactly follow the stroke path

I have this file from a gentleman who is trying to have the 

stroke lie exactly along on the length of the curve that it was created 

from.  First off, he created a curve and attached the fern brush to it. He then 

changed the tubes per step to 0,001 so that only one fern exists at the 

beginning of the tube. He increased the number of segments, as well as 

changing the Tube Direction to "Along Path". The Path Follow and Path 

Attract attributes were tweaked but he could not get the tube to occupy 

the same position as the nurbs curve.
First off, to get just 1 tube, make the tubesPerStep = 0 and the startTubes = 1.

The path follow matches the current segment on a tube with 

the current step along the stroke. The number of steps in a stroke 

can be changed by adjusting the sampleDensity on the stroke. Alternately 

one can change the number of segments on the brush. For precise control, 

one can set the exact number of samples along the curve:

setAttr strokeShape1.pathCurve[0].samples `getAttr fernBrush.segments`

The sample density multiplies the "samples" value above, so 

make it 1.0 (default) if you do this.

(If you were to use a control curve and curveFollow instead of the path curve, then 

you would not need to adjust the samples in the manner above because control 

curves are already sampled based on the tube segments.)

Then make the pathFollow = 1, pathAttract = 0. Now there is still the problem that 

the lengths of the segments along the fern stalk do not match the length of the segments 

on the curve. There are a couple of ways of doing this. First the global scale should be 

so that the fern is at the desired size. Now adjust the lengthMin/Max so that the fern length 

just makes it to the end of the curve(the min/max should both be set to the same value).

For an exact match you can make the lengthFlex = 1 and all force values such as gravity 

and random = 0. This has the advantage that you can stretch and shape the curve as much 

as you want and keep the spine of the fern exactly on it. It also affects the length of the leaves, 

however, which will be shorter but will stretch if you add any forces such as gravity. Making 

the lengthFlex something like 0.5 and keeping a little gravity while playing with the leaf length 

may work best for you.

Note that the wireframe will not look right unless the displayQuality on the stroke is 100%.

E. Clouds

Cloud and water effects

As paint effects uses turbulent flow fields, can we immediately use it for 

flowing water and rolling cloud effects work on our films ?

You can create these sorts of effects in many different ways in paint effects. 

However we do not have the ability to do accurate volumetric gas simulations 

with self shadowing or interacting water surfaces. Still, the tubes are 

volumetric and one can paint volumes of gas, low lying fog etc. They will self shadow, 

but not in the way you need for thick billowing cumulus clouds. For that I 

would use imagery of real cumulus clouds( with alpha ) and apply this as a brush 

texture. It works pretty well. In terms of water, one can do great waterfalls(although 

object collisions would be useful here). You can brush where you want the 

spray. You can control the speed of flow down the tubes, as well as apply 

turbulence to the shape of the tubes. You can also define moving gaps 

along the tubes to simulate traditional particles.

I'm trying to create a cloud type volume, (a tunnel), that I can fly into, and I want 

the clouds to appear like they are flowing away from the camera, but I 

can't seem to control the speed or the direction that the clouds are moving.

It looks like you are using the brush start texture method, where the start of the stroke is

to the left end of the tube. As this end gets closer the texture scales around that start point.

If you rotate the tube so that the tube start is at the far point, rather than the near point you

should get better results. Or for a better volume effect, you might try several short tubes positioned

end to end instead of one long tube.

Answer2:If you are using clouds with the brushStart mapMethod, then the texture 

behaves as though mapped on a plane with its center at the start of the 

brush stroke and facing the camera. As the camera moves to a point where 

the start of the stroke is behind the eye, this projection no longer works well. 

You can get better results with this projection if you keep the brushstrokes 

fairly short. Perhaps the tube 2D map method with a fractal texture might 

work better, although the painting would take more skill.

Paint effects tubes do not currently thin out when the eye moves through 

them but rather pop off. This can exaggerate the texture problem you are 

having. There is a runtime brush function "makeCameraFade" that fixes this 

that I have just submitted to the highend3d melscripts section.

We have painted a nice layer of clouds, however when we fly 

through them they clip out before they hit camera. 

There is a problem that could be affecting you: when the beginning of a 

tube goes behind the camera(and part of the tube is still visible) the stamp spacing 

can shift, causing a sort of popping effect. Increasing the stamp density( and also 

increasing the transparency to compensate) can make the problem less noticeable, although 

it will slow down the render. Also, if you are using the brush start map 

method the texture will scale in a sudden fashion if the beginning of the tube is 

behind the camera. A workaround for both of these problems is to use many short strokes, or 

short tubes, instead of longer ones.

Perhaps a different problem you have is that currently the tubes turn off 

the moment you pass through them (i.e.. the moment the line goes behind the camera). I was 

going to put in a fade based on view depth within the tube but I did not have 

enough time. There is currently a script "paintCameraFade.mel" that can be

used as a runtime paint effects function to fade out the stamps as they near the

camera. For maya3.0 look in the maya mel scripts directory that came with maya, for

maya2.5 look on the assistant site. The mel script contains a further usage explanation.

Note.. to use a runtime script tubes must be on. The script makeTubeOn.mel turns tubes

on for a brush while preserving the look( again see the assistant site if version earlier than 3.0 ).

How is it possible to create turbulence within clouds created with PaintFX? 

Behaviors cannot be activated without attaching tubes to clouds. I have also 

tried animating the seed value, but it doesn't seem to do anything. 
There is a command that lets you turn on tubes for the 

current brush, without changing the look: makeTubeOn

(see the write-up "Adding turbulence wiggle to a glow brush")

You can then apply turbulence. If you are using the paint effects clouds 

with a brushStart mapping, then the turbulence might not do exactly what 

you are looking for. You might want to try animating the texture smear values. 

It works by creating a single tube at the start of the stroke and using 

path follow to make the tube exactly follow the stroke. Note that the 

wireframe preview will not always match too well if the display 

quality is less than 100%. 

Can I animate the cloud along its path without tubes (ex. jetTrail?)  

The flowspeed parameter controls how fast the texture flows down the stroke. 

Also you can keyframe any attribute on the brush, including the u offset of the texture. 

I am building a dust cloud using paint effects by blending jetTrail1 with 

waterFall1.  I am getting weird artifacts where they overlap.
You can try changing the draw order on the strokes. In general give the strokes 

closer to the viewpoint a higher draw order. Another possible solution 

is to turn off modifyDepth on the more transparent brushes, although this will affect 

the ability of the stroke to occlude paint effects elements. Avoiding too many layers 

of overlap can also help.. i.e. use fewer, more opaque strokes. 

One problem with these brushes is the alpha settings, which are designed to threshold 

the noise very close to the brush edge and very sharply. A more standard setting can 

in some cases produce fewer artifacts: 

texOpacityScale = 1 

texOpacityOffset = 0 

texAlpha1 = 0 

texAlpha2 = 1 

You might also try increasing the stamp density and doing a matching increase 

in the transparency value.

Draw Order and Cloud Strokes
Is there any attribute besides draw order that affects strokes that are 

in the back to be rendered on top of the strokes which are in the front?

I have two surfaces, one behind another (from camera's view). I paint on 

both the surfaces with a few strokes. The strokes that are on the back 

surface get rendered on top of the strokes of the front surface. 

The paint order can have an effect, especially if depth or writeDepth 

are off. If you make the draw order of the back surface strokes -1 then 

they should be drawn before instead of after the other strokes and 

thus appear behind. If depth is on for the back strokes and writeDepth 

is on for the foreground strokes then you should not need to do this, 

although it can make a difference to the quality. I suspect that the 

foreground brush does not have writeDepth on( this can work well when 

the brush is very transparent and occluding other strokes is not so important).

Making a Tornado

Is there a tornado for Paint Effects? 
I don't have one currently, but I don't think it would be too hard. 

Of course if you want "Twister" quality then it probably would 

take a while. One idea you might try is to create a single 

two point curve on surface on a cylinder or cone. By moving one 

cv to a large value you can create a nice spiral. You can then 

do an attach brush to curves using some kind of dust cloud brush. 

The flow speed and turbulence parameters can provide some 

basic animation. Also you could attach different brushes to the 

curve using surface offset to move the resulting strokes to different 

depths. Making strokes closer to the center move faster might help 

the look. The actual cylinder could have some dust textures, 

or you could simply hide it, and only use it to animate the 

paint effects stroke. A cylinder volume force and some particles 

might also help the scene.

F. Reflections/Refractions/Fog

Refracting Paint Effects eyebrows and eyelashes in eyeglasses

1.Render the full scene making the glasses(including the frame) 100% 

transparent, no refractions and 

matte opacity set to black hole. 

2.Create an image plane(display mode rgb, fit to resolution gate) with the 

above image, toggle on visible in refractions, and make its depth value roughly match 

where the face is( you could set up an expression to accurately track this if needed). 

Render the scene with only the raytraced glasses and the image plane. 

3. Comp the first image onto the second, using the matte channel of the first image.

Seeing Paint Effects behind a dragonfly wing
In one version I raytrace the dragonfly's wings and on the other I raycast them. On the raytrace version the wings appear in front of the paint-fx and are opaque, which is a problem in itself but nevertheless shouldn't be the case as they are transparent and I have double checked all the relevant render settings both in the render globals and shader settings, and I am satisfied they are correct. Whereas in the raycast version they appear behind the paint-fx and are transparent.....why? 

Paint effects does not appear in raytrace refractions or reflections. This is due to the depth

buffer post render method it uses. You can set the threshold used

by transparency based depth, so that paint effects does not wipe out your entire dragon wing in

the raycast case( this is on the camera node ). 

You can simulate a refraction, however, by rendering

the scene without the flower and dragonfly, then load this as an imageplane, with the depth of the

imageplane just behind the flower. Raytrace this second image of the dragonfly, flower

and imageplane with raytracing, and the imageplane will appear refracted in the wing.

Handling a scene with transparent objects, fog and paint effects

Here is a formula that uses 3 passes of the Maya renderer to create integrated

paint effects, transparency and fog. Depending on the scene, on could get away

with fewer passes, or simplify some of these passes. This method makes

use of image planes for built in Maya compositing. It also has the advantage

of being able to simulate raytrace refractions of paint effects elements.

Multipass Transparency & Fog
D= depth just beyond transparent objects( worldspace distance from eye )

Pass 1:
Hide transparent objects.

Fog minDepth = D 

optional:
  Set camera nearClip = D, or hide foreground objects.

Pass 2:
Show transparent objects.

Assign opaque surface shader to transparent objects:


matteOpacity = 0.0


color = neutral scene color

Fog minDepth = camera nearClip

optional:
  Render with pass1 as image plane at depth D, hiding all objects beyond depth D.

Pass 3:
Hide all non-transparent objects.

Fog minDepth = camera nearClip

Create 2 image planes:


1. RGB image = pass1, depth = D, visibleInRefractions = ON


2. RGBA image =reefFinalRefract pass2, depth = camera nearClip

optional:

  Render with raytraced refractions.
Fog and Light Fog

We have a scene that has PaintFX grass & fire that renders and looks 

fine. After we add a couple volume lights to the scene, however, PaintFX 

has significant problems. The fire appears as only a few colored pixels 

and the grass disappears except on the edges of the scene where it also 

appears as a few stray colored pixels.

The default behavior of fog effects in Maya( including light fog ) is to write 

a depth into the depth buffer as if the fog was 100% opaque. Look at the 

output settings block on the camera. Try it with the depth type set to 

farthest visible depth, or play with transparency based depth. Unfortunately 

paint effects is depthbuffer based post process, and currently it will either 

appear entirely in front of your light fog effects or entirely behind depending on 

your settings( a workaround is multiple renders with a composite ). 

However global scene fog works ok(you still need to use farthest visible depth).

How can I get paint effects to work with light fog?

By default both fog and lightfog write into the zbuffer. As paint effects 

respects the passed in zbuffer this causes paint effects elements 

to disappear behind both fog and lightfog. If you change the depthType 

on the camera node from "nearest visible" to "furthest visible"(you may need 

to toggle "depth" on to change this setting) then 

the furthest sample in a pixel( during the scanline phase ) is used 

for the depth buffer. Paint effects will now appear totally in front 

of all lightfog( normal environment fog will now work OK, however, due to special 

code in paint effects to handle scene fog ). 

If you use the transparency based method( right below the depthType) you can 

make it such that relatively opaque fog will update the zbuffer but relatively transparent 

fog will not, although I would stick with the furthest visible method in general. 

If you have objects behind and in front of the fog, you may need to go to a 3 pass 

render for the best effect. Another option is to render without the light fog but with depth 

output, then do a lightfog render with "nearest visible" and depth and alpha output. 

Now bright the fog rgbz render and the light rgbaz render and composite the fog 

onto the scene using the fog alpha, but only where the fog depth is greater than the scene depth.
Yet another workaround is to create the light fog effect using paint 

effects glows. There is a streaky cone shaped glow brush that may 

work for this render.

How can I preview environment fog in the Paint Effects panel?

You can see fog in the paint effects panel( i.e. when you hit the 8 key ) 

but you need to toggle on the display of fog: the toggle is on the 

paint effects panel specific menu. It is also 

a good idea to have your objects in shaded mode for the best effect. Fog is not 

available in the normal modeling panels. We render the actual maya fog in the paint 

effects panel not a hardware fog. Note that the fog appears along with the paint 

effects part of the refresh, and can take a while when fog is on. I generally 

like to lower the resolution of the paint effects view to something like 25% so 

I can tumble around in the view and get an idea of the fog without it being too slow.

G. Rendering Problems

Handling fringe problems with fog, transparency and paint effects

So what causes the white jagged edges when setting Transparency depth in a 

scene that has environment sky and fog. I cant get rid of the jagged edges. I 

set the transparency threshold to zero and it fixes the problem with the 

transparent sections on my character but those damn jagged white lines got 

to go. It seems to only show up where the sky meets the character....

The basic problem here is that the depth buffer value is being 

thresholded based on a transparency from two effects: 

1. the transparency in a pixel due to fog and surface transparency 

2. the transparency in a pixel due to only a portion of an object 


covering the pixel( i.e.. the anti-aliased boundaries ).

If you want your semi-transparent objects to obscure paint effects 

elements then you need to use set the transparency threshold as you did. However 

if you want to use the furthest sample visible in a pixel for the depth( 

and thus avoid fringing around foreground objects ) then you need to set the 

depthType to furthest visible( or your threshold to 1). This will, however, put 

the paint effects in front of objects of any transparency. 

I can see 3 possible workarounds for this problem:

1. render at a higher res (say 2X) with NO antialiasing then resample 

the image back to the desired resolution with a filtered resize. This 

will get rid of the fringes, as well as create smoother edge blends and 

antialiasing of fine paint effects elements.

2. render your foreground object separately with alpha, then composite.

3. make your object transparency zero, except where the blending occurs, 

and make the depth type furthest visible. If the renderer still thinks there 

is some transparency here and the paint effects are on top, perhaps you could 

create some dummy geometry just inside your objects with a fully opaque shader.

Popping problems

We have noticed some popping on renders where paint effects strokes are 

near the edge of the frame... the effect is most evident when you are using 

a wider angle camera lens and the strokes are long...

I would try increasing the stamp density as a workaround. 

The transparency should also be increased to compensate. Stamp positions 

along a tube are defined relative to the worldspace distance 

from the previous stamp, but when we clip the portion of a stroke 

behind the view, this can cause the stamps on the stroke in front 

of the camera to shift. 

If possible make all flatness values on the brush zero.

The stamp popping can be improved by making the surfaces 

partially transparent(increase transparency 1 and 2 as much 

as is visually tolerable).

Stamps can also pop when the tubes are long and originate from 

behind the camera position( most visible near the image borders ). 

This can be improved by increasing the stamp density and lowering 

the transparency to compensate for the increased stamp density. Basically 

the stamps positions are defined relative to the previous stamp along a tube. 

When we clip the base of the tube(which happens when the base is behind the 

view) it forces the stamps to start at the clipped tube end. This is especially 

easy to see if the stamp density is small, like 0.5.

The ends of the stoke curves seems to add and drop 'brush stamps' at random. (hence 

the popping.) What file shows is animating the Stoke Path curves along 

the surface of a cylinder. Any ideas how to "not" get the popping? It is 

of clouds and the last part of the stroke pops on and off at random.... 
First try increasing the sample density on the strokes( if tubes is off ). 

If that does not totally fix the problem then increase the stamp density. 

The function setStampDensity can modify stamp density

without affecting the overall look( i.e.. transparency/incandescence). 

You can get this script from the assistant web site if you have a version

prior to Maya3.0. First select the strokes, then type:

setStampDensity <two or three times your current stamp density>
Disappearing eyebrows with 2D motion blur
My paint effects eyebrows disappear when I turn on 2D motion blur.

In Maya2.5 there is a bug( fixed in 3.0 ) where the base render( before

the blur phase) of paint effects is evaluated at shutter open instead of

shutter mid( the way normal geometry is ). Thus the head is rendered

half a frame ahead of the paint effects, causing it to penetrate and obscure

the eyebrows when it is moving quickly. One possible workaround is to

keyframe an offset of the paint effects a bit based on the motion of the object

( at times when the object moves quickly ). Or 3D motion blur could be used( note

that there are some other bugs with opacity of 3D motion blur of paint effects 

that have been improved in 3.0 ).

Fringes around objects and aliasing problems

We are getting edge aliasing on our foreground geometry (tree trunks) 

against the paint effect background trees... no fog of any kind in the 

scene, no depth of field either, but still a whitish stair stepped edge 

on our tree trunks in the foreground.
This is due to the render being antialiased, but the depth buffer 

consisting of simply the nearest sample in the pixel. So the 

pixels in the white fringe are ones where there was a small 

number of tree samples and more background samples. When we 

then add the paint effects pass and paint between the 

trees and the background the depth of the pixel obscures 

the paint effects and thus stays white. There are several ways 

to get around this. 

A. Turn on farthest depth on your camera's depth method. 

This causes the renderer to use the depth of the sample in the 

pixel that is farthest from the camera. When paint effects renders 

there will no longer be a white fringe, but the edge of the 

foreground object may appear aliased in places. I'm not sure, 

but I believe that you can get a result that is sort of in-between 

this extreme and your current result by using the transparency 

depth threshold with transparency based depth. 

B. Another method is to simply turn off antialiasing altogether 

so that you only have one sample per pixel, then render the scene at 

double or greater resolution. The resulting images are then resized 

down with filtering. The fringe will be gone, and the edge will 

look smooth. Also this has the advantage of improving the quality 

and stability of very thin paint effects lines.(note. do not 

turn off the antialiasing flag on the paint effects brushes) It 

need not be too much slower to render this way, because antialiasing 

is turned off. 

C. Render the background with paint effects and then 

composite the foreground objects on top. This can be more problematic 

for scenes where the objects are immersed in paint effects. In some 

cases you could render the objects with the paint effects against 

a color that is either black, or close to the object’s color, and then 

composite this against your background.

Aliasing Problems (crawl) during animation

I am making a fly through of a large corn field using Paint 

Effects. I need to improve the anti-aliasing of the Paint Effects because 

I have lots of buzzing.  It seems to me that the only way to anti-alias PE is through the 

"edge antiAlias" toggle and maybe through "stroke softness" . This is a 

bit limiting .  Right now , I am rendering double size and then rezing down. This 

helps but is not the ideal solution. 

Sometimes the oversize rendering is the only solution, because currently we 

only have one depth value per pixel. However if the surface texture 

is aliasing( as opposed to the tube edges ) you can try increasing the 

blurmult of the texture. Also lowering the contrast of the ground with the corn, 

as well the internal contrast within the corn can also help

( you probably don't want to hear that, though). 

Another thing that can help a fair bit is to 

organize the draw order of the strokes to be roughly back to front. 

One could write a script that loops through all the strokes in the scene 

and sets the drawOrder value on the stroke based on the current distance 

to the camera(further strokes getting a lower drawOrder). I would call 

such a script once( with the camera at the primary view for the scene), 

instead of for each frame, because of potential popping problems. 

Note that the draw order need not be continuous.. you could have some strokes 

with a draw order of -1000 and others with a draw order of 150 with no strokes 

in between. Strokes that have the same drawOrder value are drawn in the 

order of the dag, which generally is the order of creation.

Another route you might try is a subtle post filter blurring.

Clipping Plane Problems

Paint effects elements that are further away than my far

clipping plane still get rendered. How do I get paint effects

to obey the cameras clipping plane?

The clipping planes are not currently working correctly with paint effect in the render. 

Workaround: 
You can create an image plane on the camera( any dummy image will do ), 

Make the alphaGain on the imageplane zero and set its depth to the farclip. 

On the perspShape make sure depthType is Closest Visible and transparency 

based depth is off. The image plane should not show up or affect the alpha 

but will clip the draw of the paint effects.

Dots in Paint Effects render

I've got some troubles with rendering the sunriseBrush in PFX - there 

are black pixels without antialiasing within this rendered brush 
This bug is fixed in Maya3.0, but if you must use an earlier version 

there are a couple of ways I found to avoid the problem.

The best was to increase the transparency1 to 1.0,1.0,1.0. You need to 

lower the incandescence1 slightly to compensate, as this slightly brightens the glow. 

If you really want the transparency to be something other than 1, you could 

try instead turning off "depth", however the glow would then not be occluded by 

objects in your scene( outside of other paint effects that are drawn after ).

Blown out highlights on Paint Effects in moderately bright lighting

My real problem comes in when I raise the value 

of one directional light to a measly "2"...the paint 

effects are completely blown out and there does not 

seem to be a global light sensitivity for the paint 

effects...are they simply hard coded to work in the 0-1 range?
When brushes aren't textured the specular seems to increase 

as the square of the brightness( a bug ). 

The command scaleBrushBrightness( Maya3.0 or later ) adjusts the brightness 

of either all picked brushes or the current default brush. It also accounts for the specular problem. 

It turns out that quite a few parameters must be adjusted currently

( an added brightness parameter on brushes would be a good idea! ). 

Here are some examples of the usage of this command.

scaleBrushBrightness 0.5 0
This will dim your brushes by 50%. To modify the current 

default or template brush type:

scaleBrushBrightness 0.5 1
( the second parameter is a toggle to affect the default brush)

To restore the brush to what it was before the last scale, scale 

by the inverse (i.e. 1/scale ) that you used, in this case:

scaleBrushBrightness 2.0 1
H. Glows

Paint Effects Glows

I'm playing with PFX and found that glow does not work well with 

fractal textures that has transparency in them. The glow seems to 

ignore the texture and makes the entire stroke glow, which makes the 

result look quite strange when compared with no-glow. Shader glow 

does not show the same problem.

Textures are not supported with the paint effects glow( only the shader glow ) 

because of the way it works. We simply draw a larger glowing stamp on top of 

the normal stamp. If we applied the texture to this stamp, it would look 

wrong. Shader glow should be used instead for textured strokes.

Stars and Galaxies

How do I keep paint effects stars from flickering during a camera animation.

There is a slight flicker that can occur due to some antialiasing trade-offs 

in paint effects as well as the way the glow splats are applied. One 

thing that may help a little is to turn off depth or modifyDepth on the 

brush nodes. The best solution, however, is to render at a larger image size and then 

scale down to the output size using a filtered resize. The aalevels for 

the main render can be set much lower when doing this, perhaps even 

at the lowest quality( or one can simply do the paint effects portion at 

the higher res, then composite ). Also, adding 2D (or 3D) motion blur can

help avoid strobing effects.

Animating galaxy brush stars

I'm creating a sky full of stars, and I would like them to join all in one bright one. So I animated the pfx strokes and joined them in the middle of the screen. When I render it, the stars start to blink and they give me a noise look. Is there a way to move the strokes and not effect the fx painted on it?.
The galaxy brush uses turbulence with zero turbulence speed to create a clumping effect. 

You can try using a local rather than a global turbulence type. This make the turbulence 

relative to the stroke position, and thus moves the turbulence field along with the stroke when

you transform it.

City lights from the sky

I'm working on a project that has a night scene of my city and have been using the Galactic > Space.mel brush as street lamps. It looks kinda neat from afar but from up close you can tell that the Y-up on the pixies (lights) are too extreme. e.g. When the camera zooms in and pan down you can see that the street lights are floating at different levels. All I need is to get the lights to stay in level (Y) just above the actual streets. 
I put the brush cityLights.mel at the Paint Effects brush exchange:

http://www.digitalus.co.nz/PaintFX/
The space brush uses a random force to position the stars randomly. You can't 

confine this force to not affect on the y dimension. Instead I created a branching 

2D tree (look at funTree2 and make gravity 0). You can then use the shading, with 

some modifications from the space brush. The stamp spacing determines 

how close together the lights are on streets.
Texturing the fire brush

How can I map my own texture on the paint effects fire brush?

You need to use the built in texturing in paint effects( you can't use standard maya shading networks ). 

In the texture block on the brush, make the textureType file, and set the filename to your texture. If you 

are using a fire brush, you may need to make the flowspeed 0 if you do not wish your texture to flow 

up the brush. You can also use a sequence of images by animating the frame extension. For fire you 

should probably use a source texture that has some alpha info in it (mapOpacity uses the textures's alpha).
Adding turbulence wiggle to a glow brush

I've painted a glow across my surface and now want

to animate it to look like a wiggling spark.

This won't keep it exactly on the surface, but an easy way to make your stroke animate with 

turbulence is to use the built in paint effects turbulence. First you need to make your stroke 

into a tube system( with a single tube ).. that is to turn tubes on for your brush. 

There is a script called MakeTubeOn that modifies the current template brush such that

tubes is turned on without changing the look. You can apply this to an existing stroke

by selecting the stroke, select paintEffects->getSettingsFromSelectedStroke, type

makeTubeOn

then select paintEffects->ApplySettingsToSelectedStrokes 
to transfer the new settings to your stroke. (If you have a version before

maya3.0 you can download the script makeTubeOn.mel from the Assistant web site)

Now make the turbulence = worldDisplacement on your brush and play with the turbulence 

speed and intensity. When you playback you should see the turbulence animation. 

You may also want to increase the surface offset on your stroke node a bit 

to compensate for the turbulence.

I. Shadows

Shadow Settings for Paint Effects

Only depth light shadows work with paint effects, and you should turn 

mid dist maps off, setting the dmap bias to the lowest point where surfaces 

do not self shadow. 

Also the auto focus should be turned off and the width focus 

set to a good value. Note that for spotlights the width focus 

should generally be set the spread of the spotlight.

In the final render we are getting 

dancing shadows that seem to be just were paint effects generated geometry 

is (like the ferns under our trees in the t-rex scene)... we are using a 

directional light to cast depthmap style shadows and have raised the dmap 

rez to 4000 and the fog shadow samples to 100 leaving the other settings at 

default... 

It sounds like you already have mid dist off and are getting self shadowing problems 

due to the bias being too low. The dancing you are seeing is probably the jitter 

in the spotlight shadows. The filter size should be at least 2 on the spotlight as well, 

which will reduce the jitter, although cause more blurring in the shadows. 

Also the auto focus should be turned off and the width focus 

set to a good value. Note that for spotlights the width focus 

should generally be set the spread of the spotlight, whereas 

for directional lights it is a relative worldspace distance from the light 

axis.

Since we are using a directional 

light, how should we determine width focus... in Maya this is all different 

than what we would use for PA shadow casting spotlights... 
For a directional light, it is the size of the depth map in worldspace with 

respect to the central axis of the directional light( the position of the light matters). 

This is normally set large enough to encompass all the geometry that cast 

shadows for the light. I think if you have an object 10 units from the 

central axis of the directional light, then you need to make the width focus at least 

10( or perhaps 5, I'm not sure). At any rate I would make it as small as you can and 

still get shadows where you want them in order to maximize the resolution 

of your shadow depth map. Also beware that for spotlights a width focus of 90 will waste a lot of 

resolution if the spread is something like 20. I guess they decided not to clip to the 

spotlight spread so that animated spotlight spreads can keep a constant depth map focus.

I need to extract a shadow pass from the paint fx strokes, or some sort 

of shadow alpha?. Can I render the cast shadows from the strokes but 

not the strokes themselves?

Simply turn OFF primaryVisibility on the stroke nodes. You need at Maya3.0 or later for this.

However if you have an earlier version you need to do a first pass to create shadow maps files

( the output image could be as small as a few pixels, as you only need the shadow maps). 

Then you do a second render, turning off the paint effects pass(in render globals)

and using the previously created shadow maps.

Paint Effects shadows disappear when geometry shadows turned off.

I have a scene where if you turn off "cast shadows" for geometry, then the geometry

no longer receives shadows from Paint Effects.
Make sure that on your light you have autofocus off. The problem is that 

the autofocus does not take paint effects into account when determining 

the extent of the shadow map.

Paint Effects Shadow Catcher

I am using paint fx and I want to "catch a shadow" on them. Can I use the 

background shader trick, or is there another way to have paint effects catch shadows 

in the alpha channel? 

One thing you can do is apply your backdrop image as a texture on the paint 

effects color. 

Here are the brush settings you need:

brush->shading->texturing 
Map Color = ON 

Texture Type = File 

Map Method = Full View 

TexColor1 = White 

TexColor2 = Black 

TexColorScale = 0.0 

repeatU,V = 1,1 

offsetU,V = 0,0 

Image Name = (your backdrop file)

Tubes->Growth->Leaves/Flowers/ 

useBranchTexture = ON

->Illumination 
illuminated = ON // in order to receive the shadows

  If you do not wish any diffuse to show up on the tubes, then:

translucence = 1.0 

This will create a shadow against the background, but the alpha will be 

defined by the alpha for the tubes. You could use the difference between 

the background image and the render with shadow 

catcher paint effects to define where the alpha is for the shadow.

J. Animation

Creating moving gaps on strokes with tubes OFF

I just want the stamps to animate down the stroke similar to how tubes etc can flow animate.

For strokes with tubes OFF it does not show the effect of gaps in the wireframe, however 

this still works. Note that you may need to try a gap spacing greater than one, depending on 

the effect. If you make the gap spacing near one, you will get a chain of single stamps that 

you can animate with flowspeed.

Animating tubes down a stroke

Can you animate the position of tubes along the length of the 

brush's curve ? 
Yes: animate Min Clip, which moves the start point 

along the base curve. 

Problem is that it moves at increments of 0.0015, 

so it only changes every 3 frames in my animation. 

Increase the sampleDensity on the stroke and decrease the 

tubesPerStep on the brush. The increment value should be 

correspondingly smaller.

K. Auto Painting Multiple Strokes
There is a feature in maya3.0 that must

be first enabled by typing:
optionVar -iv autoPaintMenu 1

You must first quit then reload Maya after

typing this. This adds an "Auto Paint" menu item to

the paint effects menu. If the menu does not appear then

it may help to remove your prefs and try again. 

(If you have a version prior to 3.0, you can download the paintGrid and 

paintRandom mel scripts from the Assistant web site) 

To use, simply select a nurbs surface(s) and

then either paintGrid or paintRandom. Multiple

strokes of the current template brush will then be 

painted onto the selection. 

PaintGrid and paintRandom are similar in operation, and both

can be used for regular or random effects. 

PaintGrid draws lines in u and v that can be subdivided into 

multiple sections, as well as randomly offset( creating random wiggles).  

PaintRandom draws single segments short strokes 

that are rotated a random direction,

yet confined to a grid. The startpoint of each segment can be

confined to the grid or allows to randomly offset within the grid.

Both commands can offset the strokes from the surface( along the

surface normal ), randomizing between a min and max surface offset.

You can adjust the number and layout of the created strokes 

by setting parameters in the paintGrid and paintRandom option boxes.

Here is a description of these parameters:

Paint Grid
spans U, spans V   - number of lines to draw in u and v

edge U,  edge  V      - toggle lines along u and v boundaries( 0 or 1 )

Curve Degree
    - degree of curve on surfaces generated

Strokes Per Span    - number of actual paint effects strokes to create along each line

Points Per Curve     - for each of the paint effects strokes, the number of points on  the curve on surface

Grid Smear               -the amount of displacement of the lines using a 2D noise function. 




When this is 1.0 then the lines will be randomized to 




the full width of their row or column.

Smear Frequency    -lower values create a smoother noise for Grid Smear

Sample Density       -this controls the sampleDensity of the created stroke nodes. Higher values




result in smoother strokes and a greater density of tubes( grass, etc).

surface Offset Min, Max 

                                  - the surface offset parameter of created strokes is randomized between 




these values. This can be used to create a cloud of s




tokes about a surface

Equalization
  -this modulates the sample density for the created stroke based on the length




of the created curve on surface. This helps keep tubes more evenly distributed.

Share One Brush
  -if ON then all the created strokes will use the same brush, 




if OFF each will have its own copy

Paint Random
Spans U, Spans V  -defines a grid into which to place strokes. (total strokes = udensity*vdensity)

Stroke Length         -length of strokes relative to grid ( a value of 1.0 = size of grid cell )

Random Offset
  -random offset for stroke from grid center( value of 1.0 = totally random within grid )

Sample Density      -this controls the sampleDensity of the created stroke nodes. Higher values




result in smoother strokes and a greater density of tubes( grass, etc).

Surface Offset Min, Max 



- the surface offset parameter of created strokes is randomized between these values.




this can be used to create a cloud of stokes about a surface

Clip Edges
 -when this is OFF then lines can go outside patch boundaries. When it is ON then




the lines are clipped to the surface.

Equalization
  -this modulates the sample density for the created stroke based on the length




of the created curve on surface. This helps keep tubes more evenly distributed.

Share One Brush
  -if ON then all the created strokes will use the same brush, 




if OFF each will have its own copy

L. Hair
Creating wet or gelled hair

I'm creating hair and I need to make it really spiky like little hairs are 

stuck together with gel. 

I added two spiky gelled hair brushes to the paint effects brush exchange:

http://www.digitalus.co.nz/PaintFX/ 

Download gelBlond.mel and gelBlack.mel.

The basic method is to use a tapered tube with texturing( the texture 

automatically modulates the specular, which works well for hair ).

Anyone know how you can get paintfx hair to clump together fairly tightly 

from the root of the hair to the tip, like the hair is wet? I've played with the 

attraction options when you control the hair via curves but it seems to only strongly 

effects the roots of the hair and weakens as it gets to the end. 
You should be able to get the effect using curveAttract on controlCurves. 

Make the curve about the same length and position as the hair. Don't be 

afraid to enter attraction values beyond the range of the slider, and if you are 

using multiple curves you will want to make the curveMaxDist an appropriate value. 

Another method is to use hairs that are textured with a very fat base and thin tip. 

By varying the tube width you can still have odd thin hairs thrown into the mix. 

This can be much faster to render than drawing every individual hair. For an example of this 

download the gelblack bush from the paint effects brush exchange: 

http://www.digitalus.co.nz/PaintFX/visor.html
Creating an Afro

Does anyone have any suggestions for creating an Afro (ala Sammy Davis, Jr.)? 

\You can try starting with the paint effects preset "afroBlack". I have found that a good afro 

is difficult, partly because the very fine curls creates a huge amount of geometry 

which can slow down renders. Perhaps some kind of texture (with alpha ) on fewer, 

thicker tubes might work better.

Creating Thin Soft Hair
I am having trouble making the hair look soft enough, regardless of which blur or 

softness values I input. 
You may wish to increase the transparency 1 and 2 of the hair, or make the hairs 

narrower. You may have some problems with fine hair that are fixed by rendering 

at double resolution, and then doing a filtered resize back down. This may help 

to soften the look by better handling very thin tubes. Also decreasing contrast 

in the hair can help make it look softer. There are several ways to do this: lower 

the color randomization values, make the specular power lower and use less 

specular, use depth map shadowing as the primary shading of the hair( turn 

off middist and autofocus, make the dmap bias rather large with a filter size of 

at least 2 ).

Self Shadowing of Hair

How do I set up hair for self shadowing?

On the light use depthmap shadows with minDepth and autofocus OFF. 

Adjust the depthBias to avoid grid artifacts. 

Increasing the depthBias as well as the filtersize can help 

create a more translucent look. 

On the brush turn castShadows On. The hair should now be 

self shadowed, as well as cast shadows on other objects.

I have the proper shadow settings on my light for paint effects and cast shadows

set on the brush, but still I do not get self shadowing of my hair and the cast

shadows are very thin and dotty.

This is a current bug in the way thin strokes affect the shadow depth map. A work

around is to make the width of the tubes larger relative to the pixel size of the shadow map.

To do this increase the shadow map resolution and/or the tube width. Increasing

the transparency on the tubes can help to keep the hairs from looking too thick.

One can also use color and transparency texturing on the hair to help with this.

Shaping Hair

How does one model hair using control curves such that the hair exactly

follows the shape of the curves?

Create the curves you wish for the hair shape, 

pick the pfx strokes you wish to affect and select setControlCurves on 

the paint effects menu. You will generally then need to make adjustments 

under the force section of the brush. There are two senses of curves in 

pfx: pathCurves and controlCurves. The tube direction can be affected by 

both if desired, although for hair you probably only want the path curve to 

affect it. To make your tubes exactly follow the control curves, make 

the curveFollow 1, the lengthFlex 1, and all other forces zero. If you have more 

than one control curve linked to a brushstroke, then you should use the curveMaxDist 

parameter to control the region of influence of the individual control curves.

For example. Paint some strokes on a scalp using the hairBlondNoShape preset. 

Select the strokes and then paintEffects->ShareOneBrush. 

Now create the curves you wish to use as controls. The first 

cv of each curve should be on the scalp, and the rest defining where you wish 

the hair to go. Now select all the strokes and control curves and select 

paintEffects->curveUtilities->setStrokeControlCurves(or you could selectively 

attach curves only to the strokes you wish each curve to affect). 

The hair shape should now be a bit different. To make the hair exactly 

follow the curves under brush->Behavior->forces set: 

momentum 0 

lengthFlex 1 

gravity 0 

curveFollow 1 

curveMaxDist ~= 1.0 ( tweak to get the best effect for your scale)

Also for the best preview make the Creation->simplifyMethod = TubesPerStep 

As you deform the control curves, the hair should now stretch and follow.

Colliding Hair with Objects

How can I make Paint Effects hair collide with

objects in my scene?

You can't do this directly, however there are a couple

of methods one can use to simulate object collisions.
There is an example brush runTime mel script provided: 

\AW\Maya2.5\scripts\paintEffects\paintCollideFunc.mel 

It collides with a sphere at the origin. You could modify this to collide 

with a bunch of spheres positioned with the head. Read the comments 

in the mel file to see how to use it. 

Another option is to use control curves to shape the hair, and collide and animate the control 

curves using softbody dynamics, instead of colliding the hair directly. For many

setups it may be sufficient( and easier ) to not compute dynamics on the control

curves, but rather use methods like set driven key or constraints on the vertices

so that they follow the head and shoulders.

Using Maya Fur Attractors for Paint Effects
I've made a hairdress for a woman. her hair reaches to the neck. it 

looks fine but the collision control isn't very helpful. 

Another option is that I can make the curves to softbodies which can 

collide with the head. but the movement of the collision doesn't look natural. 

If you have maya fur, check out the attractor creation code: fur->createAttractor. 

This sets up softbodies that control curves. You can select the curves created 

in this set up and use setControlCurves for your paint effects hair. 

If you want to customize this for paint effects, look at the mel code 

...\aw\Maya\Src\MayaFur\plugins\HairPluginCreateUI_attractors.mel
Keeping paint effects tubes from changing shape when transformed

At this point having the hair as a dynamic entity is not essential, as 

this new hair was beyond the original brief, and a good excuse to 

explore new parts of Maya. Is there a way that once the paint effects is 

set-up, it can be saved as a static object i.e.. the gravity component no 

longer has an effect? I tried baking it etc.., but its shape still 

changes with rotation of the painted object. 

I think that gravity and global force (and possibly turbulence ) 

should be the only things you need to worry 

about here. You can't "lock" the effect of gravity, but you can replace the 

effect of gravity with another force. For example: 

1. create a simple two cv curve grouped to the head where the second cv 

is directly below the first 

2. select all the hair strokes along with the curve then 

paintEffects->curveUtilities->"set stroke control curves" 

3. turn off gravity on all the strokes and adjust curveFollow to create the same effect 

( make sure curveAttract and curveMaxDist are both zero )

If you are already using control curves, then you could either make gravity zero and mimic 

it's effects with the curves, or you could define a vector(xyz direction) that always points 

up relative to the head( like the grouped curve above ) and use this vector to control 

the global force parameter on your brushes( turning gravity off ). There are a lot of 

ways to maintain such a vector. One simple method would be to get the normal 

from some point on the head (like the top) where the normal is parallel to gravity. 

You can create a pointOnCurve node at that uv and then multiply its normalizedNormal 

by the gravity intensity and then put the result into the global force( making gravity zero ).

If you are using a worldturbulence and wish the hair to not wiggle when you move 

the head, then go to a local turbulence.
M. Plants
Making plants grow upwards, or along stroke, in canvas mode

When I paint on the canvas everything seems to be oriented as if 

you were "looking down" on the curves in a normal 3D view. 

Is there a way to rotate them so you can paint them sideways in the 

canvas? 
Open the brush editor. Under Tubes->creation set the TubeDirection to "along path". 

Now when you paint click and drag in the direction you wish to be up for the

plants. 

Here is a hotkey command to do this:

setAttr (getDefaultBrush() + \".tubeDirection\") (!( `getAttr( getDefaultBrush() + \".tubeDirection\" )`));

In Maya3.0 it can be found in the paintEffects hotkey section(flipTubeDir). 

Making trees always grow up when on hilly terrain

I am trying an example of putting some trees on a slope where at the bottom 

the trees are behaving properly, but as they are planted along the slope 

itself the trees are angled according to the surface normals. If I set the 

use normals on the stroke node all the trees get scrunched and no longer 

look like trees. 

You will have to resort to separate strokes to handle trees on an incline. 

When the specified normal for "useNormal" is not perpendicular to the 

stroke curve then the local space for the tree will become increasingly skewed 

along the normal direction. 

Another possibility might be a brush runtime script that applied an upward force

to the base segments of the tree. The script 

\AW\Maya2.5\scripts\paintEffects\leafDroop.mel

could be customized for this purpose.
Bud Texture
Buds seem to take in branch texture as default.  

Are there any way to get rid of it for the buds only, 

and leave the branch texture for the tubes and the branch ?
No there isn't. If you have either no leaves, or no flowers you 

could simulate a bud with one of these, however.

Leaf Lengths

The length of leaves and petals are in world units. 

But the width and tips of them are in what units ? 

If the widths and tips are in world units also, 

the number seemed to indicate somewhere about 

ten times that of the length attributes.

The length refers to the distance between the centers of the stamps at 

the leaf root and tip. The leaf is also offset from the branch based on both 

the leaf and branch width, so that it is just touching. Thus a zero length 

leaf will still look as though it is as long as it is width( i.e. a round dot ). 

Further complicating this are the effects of global scale, leaf size decay, and 

leaf flatness.
Plant Texture Placement

In the stroke node, I've noticed that there is a wide range of control 

of a referenced color image map (shading_texturing). there doesn't seem 

as much text controls (tex Uniformity, Repeat U, Repeat V, Offset U, 

Offset V, Blur mult, Smear...etc) in the growth parameters (branches, 

twigs, leaves, flowers, and buds.) Is there a way that I can get to 

those parameters? is this possible?

Not directly. The texture controls apply to the texture along the branches and twigs( and 

optionally the leaves and flowers ). If useBranchTexture is off for the 

leaves or flowers, then they are either not textured or you can specify a file 

texture. Any alpha on this file texture is used, and if you wish to change the placement 

you must edit the image file. 

Try Painting a Willow Tree in a z-up environment. The leave go sideways!

The willow is the one preset that uses an example of a paint effects 

runtime script: leafDroop.mel. 

It simply applies a force in Y to the leaves only. You can copy this script 

\AW\Maya2.5\scripts\paintEffects\leafDroop.mel
locally to your scripts directory and modify it to work on Z 

instead of Y. With a little more effort the script could check if 

we are in z-up mode and base it on that.

Custom Leaf Offsets and avoiding symmetry
In the growth_leaves parameter settings is there a way to offset the 

leave clusters (not leaf dropout) so that the leaves are nonsymmetrical 

on a tube?
If you want to make the leaves alternate on opposites sides you can make 

the leavesInCluster 1 and the leafTwist 1.0. 

You can use a file texture of a maple leaf with an alpha cutout if that is 

what you want. If you wish the leaves to twist and bend randomly use 

forces->random. As forces on the leaves apply to the branch as 

well you can change the balance by making the main number of segments 

lower or the number of leaf segments higher. You could also use 

turbulence(world force or tree or grass wind) in a similar fashion, 

although you may wish 

to make the turbulence speed zero if you do not want the plant to "blow in 

the wind".

You may wish to do custom leaf offsets of some sort. You can create a paint 

runtime script to do this. Copy the file 

\AW\Maya2.5\scripts\paintEffects\paintRuntimeFunc.mel 

to your local scripts directory and use it as a template to create new functions. 

For example the willow tree preset uses a runtime 

function to make the leaves droop: 

\AW\Maya2.5\scripts\paintEffects\leafDroop.mel

Blowing Trees with Wind
We are trying to have wind affect some PaintFX trees in our scene, but 

cannot find a way to create the motion with varying degrees of 

intensity. i.e. the trunk should remain rigid with slight motion in the 

branches and more motion through the leaves. Is this possible?

Have you tried the tree or grass wind turbulence(on the brush)? Note that 

the different turbulences will have different effects on leaves. The grass wind

in particular makes the leaves quickly flutter. 

You can also vary the degree of sensitivity to the build in forces by playing 

with the segmentLengthBias (or segmentWidthBias) and the branch splitBias. 

You may need to adjust the number of segments when playing with these. 

The curve follow and attract will be similarly biased, if you are using 

control curves. Also keep in mind that the more segments you have on leaves,

the more they are affected by forces. 

At any rate, you should be able to get the effect you are after.

What is the difference between, tree wind and grass wind? I've noticed on 

some preset tree brushes you use a grass wind. 

My observation is that a tree wind affects the branches and leaves more so 

than a grass wind which has more an affect on the tube and everything below 

it. Is this accurate?

The turbulence function is a lookup table in x,y,z and time( 4 dimensions). 

For the grass wind we attempt to simulate the lag from root to tip of the grass 

by evaluating the function at a greater time offset as we approach the tip. Thus 

turbulence hitting the root hits the tip a split second later. Tubes in paint effects 

use a fake particle flow dynamics instead of being spring meshes( we never 

have the entire tube in memory, so we can't do this ). The treewind uses the 

turbulence table differently: we scale all 4 dimensions of the table based on 

the current branching level in the tree. Thus we evaluate a large, slow turbulence 

for the root of the tree. The next level branches use a faster, higher frequency turbulence, 

and so on. The net effect is that branch groupings oscillate more slowly than small twigs, 

which roughly simulates the dynamics of a tree. Note that grass wind will work with the 

animation looping feature whereas tree wind will not. I found also that I sometimes preferred 

the more coherent, flowy results of grass wind. For both grass wind and tree wind the leaves 

use a faster turbulence, to simulate leaf flutter. Normal world force turbulence does not have 

this effect on leaves.

Can't you animate the values of the build-in wind feature? 

I was hoping to have a clearly "directional" effect... With the built in 

wind-type turbulence, it seems hard to make it come from a specific 

direction such as east-to-west.
You could animate the globalForce on the brush nodes. An easier 

method might be to set up a couple of control curves and key frame 

a back and forth wiggle on them.

Creating wake of object moving through trees

I have a fast moving object going past some paintFX trees, and I want 

the effect of wind created by it's passage to cause realistic swaying and 

wind blowing the branches around.
If you want to simply push the trees out of the way of the fast moving object, then 

create a small curve, attach it to your strokes(set control curves), and make the 

curveAttract negative with a suitable curveMaxDist on your brushes. Group the

control curve with your moving object. 

For a turbulent wake I would generally animate the turbulence intensity on your 

brushes, staggering this animation based on brush location. 

Rather than using control curves, the function

\AW\Maya2.5\scripts\paintEffects\paintCollideFunc.mel 
could also be modified to work.

To make paint effects collide with the camera do the following:

Copy this function to your local scripts directory before modifying it.

You may wish to rename both the filename and the function inside.

Instead of using the distance to the origin that it currently computes

modify it to use the following distance:

float $c[3] = `getAttr persp.translate`;

float $dist = $sX * $c[0] + $sY * $c[1] + $sZ * $c[2];

if( $dist > 0 )

{

    $dist = sqrt( $dist );

}

This is the distance from the camera to the

current segment point( providing that you

have not transformed the camera as a grouped node).

You need to add this modified paintCollideFunc 

to the runtimeFunc on all the brushes you wish to 

collide with(simply put the function in your

scripts directory and enter the function name

in the runtimeFunc field on the brush). Note that

the wireframe redraw of paint effects is substantially 

slower when using this function.

Animating a forest as a whole

I've created some environments in Maya - trees, 

grass, bushes etc, and want to animate them with 

local force. It seems to me, that the only way to 

animate them is to go to each strokes attribute 

editor and set the animation. Is there any way to 

animate all strokes as a whole, instead of 

animating them individually?
There are a few different methods:

1. If you used the same brush when creating several of the strokes, 

you can select those strokes and then paintEffects->ShareOneBrush. 

This will allow you to modify one brush for the group. 

2.If the strokes have brushes with different settings(except for the parameters you wish to 

animate), then you could bind the parameters to animate together using 

connectAttr. You can make a single brush drive all the others, i.e..

connectAttr brush1.globalForceX brush2.globalForceX 

connectAttr brush1.globalForceX brush3.globalForceX 

connectAttr brush1.globalForceX brush4.globalForceX 

etc.

Then you need only animate brush1. One could make a simple mel 

script to automate doing this sort of thing. The connections above 

are in a "fan out" layout, but one could also use a "daisy chain".

3. You could use a single animated nurbs curve to animate the strokes. 

Create a vertical curve with the first cv at the bottom(near the ground plane). 

Select this curve and the strokes you wish to animate, then 

paintEffects->setStrokeControlCurves. Make curveAttract = 0, 

curveMaxDist = 0, and curveFollow a suitable value on the brushes 

you wish to affect. Now wiggling and bending the curve will affect all 

the various strokes( trees, grass, etc. ).

Adding Fruits

I am testing some things with maya paint effects and was trying to create 

different kind of plants with some fruits on it.
Look at the rose brush. You can create fruit by using an flower file 

texture of fruit instead of the single textured flower petal that the rose uses.

Grass Floats Off Surface

I painted a grass with paint fx over a surface that was like a revolved 

surface to simulate an island in the middle of the ocean. I  use the brush 

over it and everything is ok until the brush reaches the edge. Imagine  it is a 

circular table. When I reach the edge of it, the grass in that part seems 

to separate and grow from the air. 
In paint effects only the center of the brush path is attached to the 

surface. The tubes(grass) are created along the surface normal 

at this point, but in a strip that is defined in worldspace, 

not object or patch space. Thus at edges, or when the 

surface curvature is high relative to the brush width, tube may 

appear to start in mid air. You can modify the curves on your 

brushstrokes so that they never get closer than the brush width 

to the edge of your island. Or one can use more brushstrokes 

with smaller brushWidth and tubesPerStep. For one sided convex surfaces, 

like a head or an island, slightly lowering the surfaceOffset (on the stroke node 

or in the paintEffects tool option box) can also help hide this problem.

Covering a Field with grass

if I want to do an entire field of uniformly distributed grass, like a 

soccer field, what's the best way to do that? it isn't working so well by 

scribbling a lot to try to cover the whole area. thanks for any advice. 
If the field is perfectly flat and rectangular (like a soccer field) then you could 

create a single curve going down the center of the field in a straight line. Assign 

a grass brush to this using "Attach brush to curves", make the tubeRand 0 and 

the brush width big enough to cover the field. Increase the tubesPerStep until 

you have enough grass. For a more detailed or bumpy surface you could use 

more curves with narrower brushes. See the section "Auto painting multiple strokes"

Bark Flows Up Tree

After doing a batch render of 50 frames I check out the scene in f-check ... and the bark moves up the tree!

Make the flowSpeed zero, unless you are doing a plant growth animation( see Plant Growth below ).
( I had mistakenly set the flow speed to non-zero values on a few plants, thinking 

that the user would get a nice growth animation when turning on timeclip, forgetting 

that this would cause the texture to flow)
Plant Growth

The texture on my tree trunk flows up the tree as

it grows( in an unnatural fashion ).

Select the affected strokes and type

freezeBrushTexture

This creates an expression that counteracts

the flow effect on the texture. This should

always be done when attempting to simulate

growth using flowSpeed and timeClip( as opposed

to simulating something like fireworks ).

How do you determine the relative timing of growth events 

when using flowspeed for plant growth.

There are different effects with different timings. Here 

are the timings for these effects when strokeTime is off.

general scaling 0 - 2 sec. 

branch angle 0 - 5 sec. 

leaf angle/length 2 - 3 sec. 

flower angle/length 3 - 3.5 sec.

Divide this by the flowSpeed to get the actual seconds then multiply by 

the frames per second to get the frames.

However it gets more complicated when strokeTime is on. 

When strokeTime is on the growth rate is in general slower, but depends 

on the number of segments. This relationship is actually a bit complicated and 

involves a power function.

Controlling Growth Speed and Backward Growth
Is it possible to animate a paint effects tube growing backwards? 

I want it to start full grown, and during time it will kindof crawl back 

to its initial state of birth. 
The flowSpeed( i.e. growth ) and turbulence parameters rely on the connection 

from a time node to a brushes time parameter. You can disconnect this 

and use your own input to time. I would create a second time node, i.e.

createNode time
and connect its output to the time on your brush. Now simply keyframe 

the outTime parameter on the time node so that it goes down with time.

Of course you can also keyframe various parameters on the brush such 

as tubelength min/max, or global scale. On the stroke animating the min/max clip 

is also useful for this sort of thing.

Do I have any other options of adjusting the growth rate of flowers other than frame beginning 

to end and growth rate? I'm looking for a way to tweak the animation curves of the growth 

(i.e. path animation) to control the timing of the growth.

Create your own time node and plug it into the time input of the brush

(instead of using the global scene time node). You can now keyframe the 

time value on the time node to slow down 

and speed up growth. This is better than keyframing the growth speed, 

because the growth speed behaves more like a scale factor on time 

rather then setting the current frame to frame rate. 

Note that turbulence will also speed up and slow down 

if you do this, however.

Making forces affect leaves more than  branches

The trunk of the tree sways in the wind a 

little bit too. How can I stop the trunk from swaying but still allow 

the branches and leaves to be affected by turbulence? 
The amount of force is relative to the local segment density(assuming you 

are using a force, rather than a displacement), so if you make the segments 

lower and/or increase the leafSegments, then the turbulence will affect 

the leaves more. Also experiment with using grassWind instead of 

treeWind, because these differ in some of these regards. You can also 

use the segmentLengthBias to concentrate more segments towards the branch 

tips( and thus make them more bendy than the root). You may need to 

adjust the branchSplitBias to keep the branches in the same place when 

changing the segmentLengthBias.

Curl only twigs?

Is there a way for me to get Behavior>Displacement>Curl 

applied ONLY to twigs? I've built a cactus brush with tubes, 

twigs and leaves (leaves are the needles). I want to curl the twigs only.

There is no direct way. The displacementDelay parameter may help you 

a bit. If you want the twigs to wiggle more than the leaves and the tubes, 

you could try to take advantage of the way that areas with closer segments 

are more affected by forces. For example, if you increase the leafSegments, 

then the leaves will droop more under gravity. To make the twigs have more 

segments is more complicated than for leaves. If the twigs are skinnier than 

the main tubes, increase the segmentWidthBias(under creation). You will 

need to adjust some of the lengths after doing this. Parameters such as 

gravity, random and spiral will now have more affect on the thin sections, 

as they have relatively more segments. Note, however, that displacement 

parameters(such as curl) are not affected by this. 

One could also create a curl runtime function that only affected twigs, 

although this will be a bit of work to set up. Copy the file 

\AW\Maya2.5\scripts\paintEffects\paintRuntimeFunc.mel 

to your local scripts directory and use it as a template to create new functions. 

For example the willow tree preset uses a runtime 

function to make the leaves droop: 

\AW\Maya2.5\scripts\paintEffects\leafDroop.mel
To detect if the current tube segment is part of a twig use 

if( $tubeType == 1 )
Varying the width along a tube

How can I randomize the width of tubes along the tube length (i.e.. the growing 

direction)?

First get the script widthNoise1.mel. It is in 

\AW\Maya2.5\scripts\paintEffects\
if you have maya3.0 or later, and on the assistant site if you have an earlier

version. You need to put the script in your script 

directory then enter the name widthNoise in the runTime function field on the 

brush. To edit the tube width and amount of randomization you currently 

must edit this function. I have the tubeWidth1 and 2 hardcoded inside the function. 

This limits its usability somewhat, as the width will not scale when you scale a brush 

that uses this function. You may wish to have a separately named function for each 

stroke in some cases.

N. Mel Functions
Falling leaves

There is a runtime brush script "leafFall1.mel" at the online assistant that

can do falling leaves from paint effects trees, but be warned

that it is tricky to use. Read the explanation in the script file for

more usage info.

http://www.aliaswavefront.com/assistant_online/entertain/maya/library/scripts/index.html

( in 3.0 arguments need to be changed for twist values)

I discovered while writing it that moving the leaf node positions within a script 

resulted in an unacceptable connection between the leaf and 

the branch. To get around this I made a brush where all the leaves 

were positioned on the ends of very short and zero width twigs. 

The leaf start needs to be 1.0 or near one. The animation is done 

by animating the end position of the twigs. As the twigs are zero width 

you do not see them in the render and so it looks as if the leaves have 

detached from the tree. The script places the ground at zero(y up). 

It does not attempt to intersect the leaves with geometry.

A much better look should be possible using particles with subtle 

expressions instead of paint effects. You could probably get the 

typical wiggle by using things like sin( particleAge * wiggleSpeed) 

in your particle expressions. 

One could also create a huge number of falling leaves by applying a texture of a leaf 

(with alpha) to a brush with a large number of tubes with curl. Set the gap spacing to 

match the number of leaves along a tube( e.g. Urepeat 10, gapSpacing 1/10) 

The tube start and end length must be the same. The Uoffset should be around 0.5 and the 

tube width should be set to roughly make the texture square. The gap size can then be set such 

that we do not bother drawing the transparent sections between leaves. If 

you make the gap spacing = 2/urepeat (instead of 1/urepeat) the leaves will be twice as 

far apart along the tube. Now set the desired flow speed down the tubes( i.e. .1 or so ).

A turbulence with a very slow speed can be used to simulate changing 

air flows.
Brush runtime and create functions fail in Maya3.0

In Maya3.0 when I use a brush runtime function, such as treeFall.mel from the

assistant site, or any custom functions I've created, I get the error: 

"wrong number of calls to function"

In maya3.0 the arguments to brush mel functions have changed. 

The twist value is now a vector instead of a scalar. So in the 

function change the argument:

float $twist, 
to 

float $twistX, float $twistY, float $twistZ,
The array returned by the function also needs to be changed. Replace:

$tubes[13] = $twist; 
with 

$tubes[13] = $twistX; 

$tubes[14] = $twistY; 

$tubes[15] = $twistZ;
and renumber the array indices that follow(14-23) to 16-25

Any functions that are included in the maya release( such as leafDroop 

and paintCameraFade  ) will already have the needed changes.

Making objects attach to paint effects elements

Is there any way to use MEL to query the worldspace position of 

individual brush elements, so you can stick geometry to paint effects? If 

this is be possible, you could use the paint effects as a modeling tool for 

really complex fractal shapes.
You can create a runtime mel script on the brush node. This mel routine 

gets passed in all of the tube attributes( color, position, width, etc ). You could 

write out these positions, or build curves. Lookat the template mel file 

\AW\Maya2.5\scripts\paintEffects\paintRuntimeFunc.mel 

One difficulty is that the segments are passed into this routine breadth 

first( in the order they appear as you paint ), and thus constructing proper 

polylines is more complicated. Another problem is that this script runs 

everytime the stroke is redrawn. To turn a stroke into geometry would 

mean setting the mel script on the brush node( a string attribute ), 

forcing a refresh, then setting it back to avoid creating multiple copies 

of the brush geometry. 

O. Presets

Presets that are animated

What presets have built in animation?

Clouds: risingSmoke2 smokeTube smokeRising

Electrical: lightning1 lightning2 lightning3 sparkExplosion

Feathers: all EXCEPT for featherFluff

Fire: All

Flowers: flowerTallRed daisy2 africanLilly sunflower daisy3 daisy4
** flow speed on flowers causes texture to crawl up

stems in some cases.. Turn OFF.
Fun: jumpingSprings soapBubbles

Glows: aurora

Grasses: grassBlowing fieldGrass grassBlowing2 grassOrnament dryGrassBlowing

Hair: hairBlond1 furShortGrey hairRed1

Liquid: All EXCEPT for  waterTube and Sweat

Weather: All
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