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9.0 Sisyphus Grass (Hair) Generator
9.1 Grass
Grass is a procedural object which generates animated Grass or Hair.  Grass allows you to individually configure and animate all the major characteristics of its grass geometry, and Grass also includes a built-in, gust-based wind system and can be distributed across other 3DS MAX objects (you(ll use that capability when creating hair).  Grass is two rollouts: the Grass rollout proper, and the Wind and Placement rollout.

9.11 The Grass Rollout
Figure 8 depicts the Grass rollout as it appears when accessed through the creation menu.  The rollout is subdivided into four areas, described below.

Display Parameters Area
Time On - Time On sets the time at which Grass becomes active.  Grass geometry doesn(t appear before this time.

Time Off - Time Off sets the frame at which Grass becomes inactive.  All Grass geometry then disappears.
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% of Blades - This controls the percentage of the total blades which will be displayed in the viewport.  If you have very many blades, your viewport update will quickly become sluggish and unresponsive.  Use % of blades to limit the geometry which must be updated in the viewport and preserve your update times.  % of Blades does not affect your render.

Use of this setting can be a necessity if you are using a system that does not meet DRUID(s system requirements.
Shape and Size Area
Blades - This is the number of blades of Grass geometry.  Blade Count is animatable.
Length - Blade Length sets the vertical length, in MAX units, of the Grass blade geometry.  Blade Length is animatable.
Variation - A percentage which sets the range of possible Blade Length values for each blade.  More in General Terminology (7.1).  Blade Length Variation is animatable.
Width - Blade Width sets the Horizontal Width, in MAX units, of the Grass blade geometry.  Blade Width is animatable.
Variation - A percentage which sets the range of possible Blade Width values for each blade.  More in General Terminology (7.1).  Blade Width Variation is animatable.
Fold -This is the amount of fold between the two halves of each blade of grass.  Blade Fold pulls the joint between the two halves back by the listed percentage, from zero MAX units at 0% to (Blade Width( MAX units at 100%.  Blade Fold is animatable.
Set Blade Fold to 0% when using Grass to create hair.
Grass Definition Area
Segments - Segments controls how many vertical segments are used to approximate the curvature of Grass.  If you use (Droop( or (Taper( (below), you(ll probably need to increase the number of Segments in order to properly model the increased detail.

Droop - Droop is an exponential control.  This means that you(ll see very little effect for the fist ninety or so percentiles of this control, and the last few percentage points will have dramatic effects.  It takes some practice to get used to, and you may have to adjust the controls by fractions of a percentage to get the effect you(re looking for.  Droop is animatable.
Variation - A percentage which sets the range of possible Droop values for each blade.  More in General Terminology (7.1).  Droop Variation is animatable.
While Droop Variation is a linear control, it modifies an exponential control, so you(ll need to use much the same approach with Droop Variation that you use with Droop.
Taper - With this setting, you can taper the ends of the grass blades.  Taper represents the percentage of the original (Blade Width( that the ends will be tapered to.  Taper is animatable.
Variation - A percentage which sets the range of possible Taper values for each blade.  More in General Terminology (7.1).  Droop Variation is animatable.
Taper Ctr - Taper Center is the location of the wide spot in the blades from which the (Taper( (above) begins.  This is expressed as a percentage of the (Blade Length(.  For example, a Taper Center of 25% on a blade 10 units high will have its center located at 2.5 (25% of the way up the blade).

If your Taper Center is anything other than 0% or 100%, you may need to increase the number of (Segments( (above) in order to accurately display the center.
Tilt - Tilt cants the entire blade backward, causing it to (lean( in the direction of its negative X axis.  Note that this is the blade(s negative X axis, not the icon(s or the distribution object(s.  Tilt is animatable.
Variation - A percentage which sets the range of possible Tilt values for each blade.  More in General Terminology (7.1).  Tilt Variation is animatable.
Spin - This spins the entire blade around, rotating it counterclockwise around its Z axis.  Spin is animatable.
Variation - A percentage which sets the range of possible Spin values for each blade.  More in General Terminology (7.1).  Spin Variation is animatable.
Clumps On - Checking this check box activates clumping, which causes multiple blades of grass to grow from the same place.

Clumps - This spinner sets the number of clumps used when Clumps On is checked.

Smoothing Area
No Width Smoothing - Obviously enough, this setting turns off width smoothing.

Smooth Halves - This setting applies width smoothing to each half of the blade separately, creating a noticeable division along the length of each blade.  This is the best setting for modeling grass..
Smooth Full Width - This option applies width smoothing across the entire blade.  This is the best setting for modeling hair.

Smooth Length - Checking this check box activates length smoothing along the whole length of each blade.  While this box is unchecked, there is no length smoothing.

Icon Visibility Area
Ground Plane - The Grass icon appears as a flat plane of renderable geometry.  This plane occupies slot two if you assign a multi-material to Grass.

Frame - The Grass icon appears as a frame only.  Use this if you want to use your own ground plane.

Hide Icon - The icon is hidden in the viewport, and does not render.  Use this option when you are creating grass across a distribution object or don(t need to see the frame.

9.12 The Wind and Placement Rollout
Figure 9 depicts the Wind and Placement rollout as it appears when accessed through the creation menu.  The rollout is subdivided into three areas, described below.

Wind Area
Grass( Wind is not a constant strength, like the Wind spacewarp.  The strength of Grass( Wind rises and falls in a regular cycle called a Gust Cycle.  The Gust Cycle follows a sine wave-like pattern, its strength rising and falling over a distance set by the (Gust Length.(  This wave pattern moves, too.  It (rolls(  across the field of grass every (Gust Time( frames, rising and falling in a constantly repeating pattern.
Activate Wind - Checking this check box enables Wind.

Direction -  Wind Direction is set to the direction of the icon(s (or distribution object(s) local X axis by default.  You can rotate the direction of the wind with this spinner.  Wind Direction is animatable.
Max Strength - This is the strength of the wind at the peak of each gust.  Maximum Wind Strength is animatable.
Min Strength - This is the strength of the wind at the ebb of each gust.  Minimum Wind Strength is animatable.
Gust Length - This is the physical length, in MAX units, of the Gust Cycle.  Gust Length is animatable.
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Gust Time - Gust Time controls how quickly the Gust Cycle moves across the grass.  Each gust takes this many frames to traverse the field.

Grass Placement
Use Icon - This option, which is selected by default, creates grass within the Grass icon and enables the (Icon Length( and (Icon Width( spinners (below).

Length - This spinner sets the length of the Grass icon.  Icon Length is animatable.
Width - This spinner sets the width of the Grass icon.  Icon Width is animatable.
Pick Distribution Object - This option creates grass across the surface of a picked object, and enables the (Pick Object( button and (Distribution Method( radio buttons (below).

Pick Object - Click on this button and select an object in your scene to make that object the distribution object over which the grass will be created.   There is a space above the Pick Object button which Druid uses to display the name of your currently selected object.

Distribute Grass
This section features a set of radio buttons which allow you to determine how the grass will be distributed across your chosen distribution object.
Any Vertex - Blades grow from randomly selected vertices.

Even Over Surface Area - Druid spreads the blades out so that they are placed evenly over the entire surface of the object.

Any Face Center - Blades grow from randomly selected face centers.

Along Edges - Druid spreads the blades out so that they are placed evenly along the entire length of the object(s edges.

Any Edge Midpoint - Blades form at the midpoints of random edges.

Use Selected Subobjects - If you wish to have the blades appear across only a limited part of the object, perform a Mesh Select and select the appropriate portions of the object, then check the Use Selected SubObjects check box.

Uniqueness Area
New Seed - This space displays the current random number seed.  The random number seed controls the randomization of all the variations.  If you are network-rendering a scene or are working with a scene built during an earlier session, this seed must be the same or your results will not be consistent.  If you have multiple copies of the same Grass object  in your scene, you can vary their seeds so that they all look subtly different from one another.  Pushing the NEW button generates a new random number seed. 

9.13 Grass Applications
Grass(s chief purpose is to model Grass, obviously enough, and it works well when modeling many types of hair. You(ll get the best effects when using grass for hair when creating military and (crew( cuts, 80's rock band styles (it does a great Mohawk), and unkempt, tangled hair.  Grass( limitations are most obvious when you try to use it to model well-kept hair that closely follows the contours of the head.

9.14 Using Grass 
Use the CREATE/GEOMETRY(Sisyphus Objects) command path to access the creation mode for Grass.  Click and drag to define the icon, then place grass where you like.  When assigning a multi-material to Grass, keep in mind that the ground plane occupies slot one and the grass occupies slot two.
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10.0 Tutorial
This next tutorial walks you through creating hair across the surface of an object using the Grass plug-in.

(
Open the tutorial file Dtut2.max.  The scene contains a single Grass object and a head mesh, provided courtesy of Spiritwalk Visioneering.

(
Now we(re going to apply some hair to this fella.  Select the mesh, go to the Modify panel, and apply a (Mesh Select( to the head (push the (More...( button and choose (Mesh Select( from the list).  Go to the Sub-object/Face level, and select the portion of the geometry you want to apply hair to.  For this tutorial, we(ll give him a Mohawk, since its simple shape and design makes it easy to build and analyze.  Select a thin strip down the center of the mesh in the Top viewport, then switch to a side viewport and deselect (using Alt+Select) all the selected faces that aren(t on the scalp.

(
Now you(ve got an appropriate selection of faces.  Hit the (Sub-Object( button in the Modify panel to leave sub-object mode, and select the Grass object.  Go down to the bottom of the Grass rollout and click the (Hide Icon( radio button; we won(t be needing the Grass ground plane.

(
Now, open the Wind and Placement rollout, and scroll down to the Grass Placement area.  Select the (Pick Distribution Object( button, and the rest of the area will ungrey.   Hit the (Pick Object( button and select the head.  Hmm, he looks like a cactus now.  Check the (Use Selected Subobjects( check box to create Grass only across the portion of the head that you previously selected.

(
Now, that made all the blades of grass go away.  The problem is that Grass is looking for a vertex selection, and we selected faces.  Below the (Pick Object( button are the (Distribute Grass( radio buttons, which determine how the grass is spread across the picked object.  Right now, the (Any Vertex( option is selected.  Choose any other option (I(ll choose (Even Over Surface Area,( since that(ll probably give me the most regular coverage, but feel free to experiment with the different options, since each has its own strength).

(
Right now the coverage is a bit sparse and doesn(t look at all like hair, so let(s fix that.  First, because Grass is one-sided geometry, only about half of it is showing up in the viewport; the other half is facing the wrong way and won(t show up.  Open the Material Editor, choose a material (I think the nice red shade of the default Material #1 complements the gray of the head object quite nicely), and check the (2-Sided( check box in the Basic Parameters rollout.  Now hit the (Assign Material to Selection( button on the Material Editor(s toolbar.

(
Close the Material Editor, go back to the Grass rollout and go to the Shape and Size area.  Adjust the (Blades( spinner until the coverage is thick and full (probably several thousand blades).  We(ll need longer blades too; set (Length( to 60.0.  The  (Variation( of 10% is good and can stay as it is.  Zero the (Width Variation( and (Fold( settings; those aren(t useful for hair.

(
In the Smoothing area, choose the (Smooth Full Width( option.

(
Now, from the Grass Definition area, we(ll make some final tweaks.  Let(s apply a little bit of (Droop,( say 80% (remember that because (Droop( is an exponential control, 80% is a little bit).  Now, you(ve probably noticed that the Mohawk looks kind of serrated in profile.  The reason is that the grass is growing more or less along the direction of the face normals, and there are directions where the faces just aren(t pointing.  Careful construction or modification of the head mesh can prevent this, but we don(t all have that kind of time.  Let(s try a work-around instead.

(
Adjust the (Tilt( setting to 360 degrees, and set (Tilt Variation( to about 8%.  There, that masks the facing problem quite nicely, and makes the hair look less regular as well.  It(s a bit too tangled, though -- try zeroing (Spin( and (Spin Variation(.

(
At this point, you may have found that your face selection on the head wasn(t quite right.  Fortunately, it(s easy to change that.  Simple go back and adjust the selection to make changes.  You may find, however, that the dense (hair( makes it hard to see what you(re doing while you adjust the selection.  Should that be the case, you can set the (% of Blades( spinner in the Grass rollout to 0% to temporarily hide the blades while you work.  You can also use this setting to reduce the blade count in the viewport if you are using a machine that falls below the system requirements for DRUID.

(
Other things to keep in mind:

(
The (Segments( spinner will often need to be increased if your hair is very long, or uses a lot (>95%) of (Droop(.  

(
The built-in wind can do a great job of modeling the way hair gets blown about on a gusty day.  It works best with short hair and rapid gusts.
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