
�������������	
����
������������	��	��������������� ����������������
���

�
�

������������	�
��
������
�������
�
�

� ��������������
����������� �
US Patent 6,720,962 
�!���"��#$�%�&��

'�����(��)��������*����+,��
-��������� .�	���� �	 �

���
/00����-�������� �	 �
�
�

��������$
�� �	0���$
�0���1�	�� �����������������������$�������$
�
�

�
�
�����������������	�
���
�
�
������������	�
��
���
��������������������������
��������
������ �����������������������
��������������
�����
�
������������������
�����
������
���������������������������� ����
���������������������
���������������
����
������������
������
�������
���������������� ����
����
�
���
���
������
��������	������	��������������  ����������!� �������"����#������$�#�����������
���� #%�����$������$�����
#��#���&������������	'�����#���#���� (���
����� ��
��)*
�+����$���
,�#����-��� �!����#����$���������*.	*����#����$���	������������������ �����%�����������#���#�$�
������#��� #�����������#���#�#�&��
�
*�������#�����+#$�$���������#���&�+�������&����#����$�#������ ������ ��
����$�������#������ ����
�
��	������+����
���#�
������� �������+#����������#���$��#� ����$����������&�����
�
��	��
�����������
��$��#����� ���$�������
���#�����$��� �! ������&������������&����������
�&��������#�$#+#$���������
������	����
��$��������#����#���� &�!�&� �����&�$���&��#�����$���#���
�����$��&��
������� ��
#�������



�

�

�����������������
1 Installation instructions - 

- Unzipping files to the 
- Proper directories 

   - Editing UserSetup.mel 
   - Er, why doesn't it work? 
 
2 Quickstart - 
   - Growing hair  and rendering 
               - Editing hair in the shave  

interface 
   - Marking collision surfaces 
   - Running dynamics 
   - External forces 
   - Lighting quickstart 
   - transplant / copy / delete 
 
3 New Maya Menus for Shave 
 
4 Shave's hair parameters  - 
  -  Color Params  
  - root/tip/wildhair 
  - hue variation 
  - value variation 
  - percent (wildhair) 
  - texture 
 - Important Render params 
  - count 
  - depth 
 -  Displacement Params 
  - frizz root/tip / frizz freq 
  - kink root/tip / kink freq 
  - rand scale 
  - cutlength 
  - density maps 

- frizz anim (waving 
grass) 

  - Multiplying hairs (clumpy stuff) 
  - mult 
  - splay root 
  - splay tip 
 
5 Instances (beyond hair) 

- Applying an Instance Model to                      
a Hair Growth 

 
6 Rendering stuff 
 - creating things as polygons 
 - motion blur (3d) 
 - depth of field / fog 
 - buffer rendering limitations 
 - rendering shadows only 
 - rendering hair only 
 - rendering with Mental Ray 
 
7 Outputting hair to RIB files 
 -mel command 
  
 
8 Styling with Shave 
 - viewer basics + hotkeys 
 - selection modes / methods 
 - auto combing selections 
 - drag operators / modes 
 - constraints – surface lock 
�
�
9 Tutorials 
 
 -Spline Hair Growth 
 -Surflock 
 
 
10 Miscellaneous Notes 

 
 -Importing and Referencing
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1) First, if you have a floating license, you will need to install the RLM floating license 
manager on some machine that is connected to your LAN and TCP/IP is activated. 
(DEMO versions don’t need this step) 

 
To generate a request code, go into the rlm dir and run 'hostid_rlm.bat'. This will generate 
a file ("hostid.txt"). You need to send this file to joealterinc@gmail.com in reply to your 
paypal receipt. I'll issue you a key file, save it to the rlm dir and reboot the server. 
 
If the server and the client are the same machine, there's nothing else to do, however if 
they're not, you will need to configure the client to see the server. 
 
To do this, you will need to create an RLM_LICENSE environmental variable. The you 
need to set it to "2764@your_servers_name"  where your server's name is exactly as it 
appears in your .lic file. Also check your lic file for which port it's expecting, it says at the 
top - it's probably 2764 or 2765 depending on when you bought your license. 
 
For Windows, you will want to do that in control panel->system->advanced-
>environmental variables, under 'system' (so all accounts get set). 
 
For Linux, you'll probably want to put a line like "setenv RLM_LICENSE 2764@jungle" in 
your .cshrc file (make sure you do it for all accounts). Really depends on what shell 
you're using and how you source your environment settings (ask your sysadmin) 
 
For OSX, you've probably got the default set to BASH - so you'll probably want to add a 
line like "export RLM_LICENSE=2764@your_server" to /etc/profile. See this article for 
more info and talk with your sysadmin : 
http://onlamp.com/pub/a/mac/2004/02/24/bash.html 
 
troubleshooting : 
In the rlm dir there's a utility called 'rlmstat'. It's usefull to run that on the server first (after 
your reboot) and make sure the server is running. Next, if you're having problems on the 
client, you want to copy over that util and run it on the client, should be informative. 
Usually if the client has the env variable, and still can't see the server, and the server's 
running, that means there's a firewall on client or server - turn those off and try it. 

 
 

2) Then, you’ll need to install the right version of Shave using the Shave installer. 
 
 

3) a) For workstations (machines that you edit 
hair on) - Once you install, go into the plug-in 
manager inside Maya (‘preferences->plug-in 
manager ’) and check Shave to be ‘loaded ’ 
and ‘autoload ’. Then do a ‘file->save 
preferences ’ 

 
 
NOTE: Shave grabs a key whenever the plug-in 
Is loaded, so for render farms that aren’t always 
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rendering shave, and workstations who aren’t 
using the tool frequently, you might want to set 
‘autoload’ OFF. If you load a file that uses 
shave, the plugin will get loaded automatically. 

 
 

 
 
 

For render nodes  – just run the installers, or install them on the machine that serves Maya to 
your render farm. See http://www.joealter.com/install.html for more info.  
 
Mental Ray  standalone licenses and MR satellites, we provide a special installer, since those 
machines may not have any reference to Maya at all. Make sure you read the ‘readme.txt’ file that 
comes up on the end of the install for further information about setting up special rayrc files and 
environmental vars. 
 
For VRay you will need to download the vray plugin and install it in maya20xx/vray/vrayplugins. 
You should probably make sure that you grab a new vray plugin every time you grab a new shave 
version - sometimes compatibility can diverge. 
 
 
 
If the plug-in experiences trouble finding a workstation license, it will tell you. 
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UPGRADING TO A NEW SHAVE VERSION 
 
Just run the new installation it will clean up the old version, however if you're upgrading to 5.5 from 5.0 and you are 
not using a nodelock, you will need a 5.5 license (you can check inside your lic file), it's a paid upgrade, if you 
haven't paid for it check our 'buy' page. 

WHAT KIND OF LICENSE DO I WANT 

We now offer a couple licensing configurations. 

1) “Node Lock” – these licenses may be transferred for a fee. Simply fax in an xfer order (make sure to 
include your original invoice and contact info – email and phone), and we’ll contact you. Node locks will 
render locally, though because they don’t have to search for a license manager on a network, they are 
always fast and do not require a dongle. You can also just move your Ethernet card. 

2) “Floating license” – A 6 pack, for example, include 1 floating workstation node, and 6 floating render 
nodes. They can be invoked from anywhere in your facility as long as they share a net connection with the 
license server. You are limited only by the simultaneous licenses in use. 

I would recommend nodelock licenses for a single user, single machine or a laptop. Any other configuration I would 
highly recommend the flexibility of a pack, since the dongle can be freely moved and licenses can float around 
within your network as needed. 

HOW SOON WILL THEY ARRIVE? 

For a node lock license, you do not need to wait for something to be shipped to you, just go to the downloads 
page and install the software. Then you load the plugin, a dialogue will come up with the serial number, send 
that number in to joealterinc@gmail.com along with your receipt and a key will be issued. 
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For a floating license, you must install the RLM floating license manager (see above) and generate a request 
code, mail this file to us in reply to your paypal receipt and we'll send you a key by email.  
 

CAN I GET A DEMO FOR MY MAC, LINUX, OR WIN64?  
Yes! But you have to install RLM and go through the key request process and ask us for a temp key. Make 
sure you tell us which OS you've installed the server on and how many workstations and rendernodes you 
need. 

 

What’s new in 5.5? (since 5.0) 

- Maya 2011 support 

- New platform (osx 64) 

- Renderman support for Windows64, and OSX 64 

- new parameters ("twist", "offset", "aspect") for mult hairs 

- new  "squirrel" button for doing a sharper root to tip color interpolation 

- Vray for Maya support 

- improved hair display in the viewer (make sure you view it with 'solid' shading on) 
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   - Growing hair and rendering 

Shave for Maya recognizes 3 growth types: 'splines',  'polys', and ‘nurbs surfaces’. The spline 
type will grow hair between two or more maya splines (interpolated), the polygonal and nurbs 
growth types will grow hair from geometry surfaces. You do not need to do anything special to 
tell shave which type of growth you are creating, it will look at the objects you have selected and 

do the right thing. 
 

For splines, you can minimally just 
draw several maya splines, select 
them, and hit 'Shave->Create New 
Hair'. You will see some preview 
interpolated hairs appear. The 
curves can be of any origin; if you're 
feeling really fancy, you could 

create a nurb sheet and select the iso parms as splines and grow the hair. 
 
To grow hair from a nurbs object, select the object, and then select Shave->Create New Hair. 
When growing hair from a polygonal object, there are a couple of ways you can go. You can 
either select the whole object or hit 'Shave->create New Hair', or you can select individual 
polygons in component select mode. If you limit the selection to poly components, hair will only 
grow from the 
components 
selected. 
 
Anytime you hit 
'Shave->Create 
New Hair' you 
are creating a 
shaveNode . 
This is an in 
memory 
construct that 
contains all 
guide and 
parameter 
information for 
each hair 
growth. The parameters are maya attributes, and can be changed in the attribute editor. 
shaveNodes are bound to the underlying surface or spline that they were grown from and will 
track with any kind of motion you can put on them (including shape anim and IK). ShaveNodes 
will show up in the maya hypergraph. 
 
They also will track the object's topology, so if you apply a topo changing model operation (like 
subdivide), new guides will get created where appropriate. 
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To render, at this point, all you need to do is add a spotlight (make sure it's facing your subject!!) 
and hit render. Shave does not currently recognize any lights except spotlights for shadow 
casting. Shave will automatically apply cast shadow shaders on the spotlights in your scene. 

 
   - Styling hair (see chapter 8) 
 

The set of growth attributes has been incorporated into the shaveNode, so any changes you 
want to make to these parameters are made from the Attribute Editor. In order actually 
manipulate the guides (style the hair), you will need to go into a brush mode. First, select the 
shaveNode you want to edit. If you only have one, there is nothing to do. If you have more than 
one, you want to go to the 'Shave->Set Current' menu and pick one of the nodes. Then, just 
select the Shave shelf and double click on the brush icon. This will bring up the shave brush 
interface in the AE and you’ll see a circle for a brush. You can just click-drag to style at this 
point. Shave guides will also respond to regular Maya transformations if you select shave 
vertices from component selection mode. 

 
   - Marking collision surfaces 

Shave's guides have their own dynamics engine, which is capable of surface collision (amongst 
other things). For speed, each shaveNode is associated with its own set of collision surfaces. 
This means that if there is a collision object that you want more than one shaveNode to interact 
with, you’ll need to add that as a collision object for each of the shaveNodes. To insert a 
collision surface into a shaveNode, first set the current shaveNode with 'Shave->Set Current', 
then mark some polygons and hit 'Shave->Edit->Update Collision Mesh'. At this point, the 
collision meshes have been added to the shaveNode. In order to see the collisions work, you’ll 
need to enable the collision detection in the dynamics engine. To do this, select the current 
shaveNode, and then bring up the attribute editor. If the shaveNode is not the current node, 
click on it’s tab. Under the dynamics properties heading, there is a checkbox to enable 
collisions. Check this, and make sure that the stiffness is set to something less than 1, and 
you’re set to go.  
 

   - Running dynamics  
To run, or re-run, a dynamic simulation on your scene - just hit 'Shave->Dynamics->Run 
Dynamics'. Shave will sequence through your scene from the start frame to the end frame, and 
run the simulation. 
 
This actually creates files on your disk called 'statfiles' (extension is .stat). These contain your 
guide information for every frame. If you want your renderfarm to render a dynamic sequence, 
each machine must be able to see your statfiles. 
 
It’s important to understand the distinction between interpellant hairs and guides. Dynamics 
happen on –guides- not hairs. Then at rendertime, the guides are interpolated into hairs, then 
displacements such as ‘randscale’ ‘frizz’ and ‘kink’ are applied. This means that depending on 
how much displacement you’re using, your hair might be quite different than the guides, so 
you’ll probably get some penetration on your skin. To avoid this, you’ll have to cheat a bit. 
 
One thing to consider, is that in real life, hair that flops around like wet noodles is seldom frizzy. 
Frizzy hair is actually quite stiff because the hairs grab onto eachother and push eachother 
away. If you’ve got really frizz hair, you want to stand the guides out a bit from the skin and dial 
up stiffness. 
 
If the hair’s not frizzy and you’re still getting some penetration, you might need to dial back 
‘randscale’. 
 
If you’re still getting penetration, it’s likely that you have long hair, and you have hairs 
interpolating across the polygon where a ‘part’ has been combed. To kill that interpolation, 
select all the guides on one side of the part and hit ‘split’. This puts the hairs in different 
interpolation groups (much like smoothing on geometry). 
 
Another trick is to use a different set of geometry for collision than you use for rendering (and 
hide it). This is usually recommended anyway, because collision geometry doesn’t need nearly 
as much detail 
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To best look at what’s going on with dynamics, it’s  always best to do a playblast with 
‘hairs turned off’ (on the shaveNode’s display opti ons) and ‘guides’ turned on. 
 

   - External Forces  
Shave's dynamics will also react to forces exerted by Maya fields . This behavior is transparent- 
just add the field, and the hair will react to it (You will of course need to re-run the dynamics in 
order to update the .stat files). 
 
 

   - Lighting quickstart 
Technically, shave's shadow method is a deep-shadow-accumulation buffer. If you've ever used 
a depth buffer on a spotlight, you're half way to understanding how to deal with shave lighting. 
Like a depth buffer, you're actually lighting with maps that are rendered from the light's 
perspective.  
 
This means if you were to look at your scene from the light source's perspective and the whole 
scene was only a couple pixels across, your lighting is going to look like turd, since there isn't 
enough shadow map coverage to pick out detail. This is called ‘framing the light ’. 

 
The major difference to a depth buffer shadow, is depth buffers do not allow for anything 
transparent. Hair is very transparent, and depth buffers just aren't adequate for lighting hair. 
When you set passes on your hair to >1 then hair becomes transparent, this applies to shadows 
as well (through our method). 
 
As of 4.0, we now support all light types, however you should be aware that they are still just 
buffers. For example, a point light gets a cube of 6 buffers. 
 

   -Rendering 
   The shave renderer is integrated so that it will execute whenever you render a maya scene that 

contains shaveNodes.  
 

   - Loading / Saving 
The shave data in your scene will automatically be saved when you save your maya scene file. 
The state data for the hair can consume quite a bit of space, so your maya scene file will likely 
be quite a bit larger than it was before you applied hair. In some cases, the maya ASCII format 
can take unacceptably long to load. In general, the only way to avoid this is to store your scene 
in maya binary format. 
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The ‘Shave’ menu 
�

 
 

 
Create New Hair 
 
Create New Hair creates hair growth off of the selected maya 
object. Currently three types of growth objects are supported: 
Polygonal objects, NURBS surfaces, and NURBS curves. 
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You can also copy a hair 
definition to a different set of 
growth polys. Simply select 
the polys you want hair to 
grow from, then line it up as 
best you can with the 
previously created hairnode, 
and then hit ‘shave->create 
hair copy’ and select the node you’d like to use as a growth reference. This will create a transplanted 
imitation of the old node. 
 

… 
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Multi-Clone 
 
This menu is for a situation where you have several nodes attached to one geometry (like beard, eyebrows, 
and hair attached to a head) and you want to make a copy of the whole thing. Simply select the geometry 
(the head) and hit multi-clone.  
 
 
Edit Current  
 
The Edit Current menu contains the bulk of the operations you’ll use to work with shaveNodes. In order to 
prevent the user from needing to perform many redundant select operations, we use the notion of a Current 
shaveNode. This is the shaveNode that will be affected by any menu operations. Unless you have 
performed a ShaveSelect menu operation, the last created shaveNode will always be the Current 
shaveNode.  
 

 
Apply Preset 
 
This menu will let you apply a shave preset to a shaveNode that has already been grown. You can 
do this directly from the preset menu in the attribute editor as well. 
 
Recomb with Splines 
This feature allows you to re-comb an existing mesh growth shave node using a set of maya 
splines as combing guides. 
 

Instancing 
 

This is for setting clearing instance 
objects (discussed later). Instance 
objects are geometric objects you can 
insert in the place of hair (like trees and 
blades of grass). 

 
Update Growth Mesh 

 
This is for changing the extent of the 
underlying growth surface. You can 
retrieve the old selection from the main 
shave menu with ‘reselect growth 
surface’ then you can add or remove 
polygons from the selection, and 

‘update growth mesh’. Hair will grow onto new polys, and will disappear from removed ones. 
 
Convert  
This set of functions lets you  convert shaves internal guides into splines, and same with shave 
interpolated hairs. It also lets you convert into polymeshes. This function, when used in 
compbination with ‘recomb from splines’ can make for a very powerful multi-res modeling 
method/feedback loop. 
 
Update Collision Mesh 
 
Like update growth mesh, this is for defining, or changing the extents of a selected node’s collision 
mesh (only used in dynamics). 
 
Poly Shading  
This is for applying vertex shaders to shave geometry hair. You’ll want to turn off ‘override geom 
Shader’ in the shaveNode to use this. 
 
Shave UV linking 
Discussed in chapter 4, this is for linking specific shave channels on the selected object with 
specific sets of UVs. 
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Shave Reset Rest Position 
This happens automatically when you enter the shave styling interface, but this menu entry is for 
changing the rest position that shave looks at to the position that is currently set. 

 
Delete 
Delete will delete the current shaveNode. You should use this menu option rather than just 
deleting the shaveNode from Maya , since this command will also clean up the connections that 
were made when the shaveNode was first created. 

 
Update Textures  
 
Update Textures forces Shave to rebuild it’s texture lookup tables. We don’t get flagged on changes made to 
materials – so you may need to do this to see the display hairs reflect the current texture state. Please see 
Chapter 4 for a complete explanation of texture handling in Shave. 
 
 
 
HUD Display 
 
HUD Display will enable a small overlay on the Maya viewport. Listing the Current shaveNode, and the 
dynamics state. Maya 3.5 does not support this functionality, so it is unavailable on the current OSX version. 
 
Dynamics � 
 
The Dynamics submenu contains items to let you 
control the current dynamics state of the Shave 
engine. Dynamics are enabled or disabled 
globally for all shaveNodes in a scene. If you edit 
any hair in the Shave interface while dynamics 
are active you will need to recompute the 
dynamics when you return to Maya. 
 
 

Live Mode  
  
When Live Mode is enabled Maya will force scene updates whenever the cpu is idle. The result is 
that the hair will be ‘live’- that is to say that it will fall with gravity and display other dynamic 
attributes as you move your object around. If you are in hair display mode, you will also be able to 
see the results of tweaks to the hair parameters. Unfortunately, there currently a Maya bug, and 
when you turn this feature off, it will fail to release the cpu. Whichever Maya process is remaining, it 
seems to run at a fairly low priority, and the effect on the system seems minimal. It should be noted 
that Live Mode Active does not imply Dynamics active. If you render, your hair will show up in it’s 
default position unless you have run dynamics. 

 
Run Dynamics (current node/all nodes)  
 
Run Dynamics will run your scene through the frame range and bake out the results of the 
dynamics calculations to a series of .stat files. Once you have run dynamics, shave no longer looks 
at the transforms on the growth object to determine the hair position- instead the cached data is 
read from the filesystem. If you change any of the dynamics attributes for a shaveNode, edit any 
hair with Edit Current->Style Hair, or tweak any of the animation attached to a growth object, you 
will need to re-run the dynamics simulation. 
 
Clear Dynamics (current node/all nodes)  
 
Clear dynamics will turn off dynamics and remove the .stat files where the dynamics were cached. 

 
 
 
 
Reselect ��
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The Select menu contains two items which let you select specific items in the Maya scene.  
 

Reselect->Hair Growth Polys  
 
 This item will select the current growth set. It is useful to be able to retrieve this selection, 
because once that is the active selection in Maya, you can add or remove items from it, and then 
perform an Edit Current->Update Growth Mesh in order to fine tune the growth of your hair. 
 
Reselect->Collision Polys  
 
 This selects members of the collision set in the same way that Select->Hair Growth Polys 
selects the growth set. It is useful in the same way when editing the collision set. 

 
 
 
 
 
Shave Globals  
 
 This will launch the Shave Globals attribute editor. Please see the Shave Globals section for more 
information about what these parameters control.



�

��� �

The Shave Select Menu  
 
 The Shave Select menu 
allows you to set the Current 
shaveNode. This is the shaveNode 
that all operations in the Shave->Edit 
Current menu will operate on. When 
you perform a selection, the 
shaveNode is not actually selected, 
rather the shavedisplay node 
associated with the selected 
shaveNode is selected. This makes it 
simple to select the shavedisplay 
node if you want to change its display 
properties. Even though the actual 
shaveNode is not selected, it is set as 
the Current Node for all shave menu 
operations. The currently selected 
node is indicated by a check mark 
next to it. 
 
 
 

Shave Globals  
 

The Shave Globals panel contains items that 
control global shave parameters. Items set here will affect 
all of the shaveNodes in the current scene.  

 
 
 
Hair Render Mode  
 
 The Render Mode pulldown controls how your 
hair or instances will be rendered. The available choices 
are Buffer, Geometry, or None. In Buffer mode, shave will 
render hair and instances. In Geometry mode Shave will 
create geometry, which will be rendered by the Maya 
renderer. When this is set to None, hair and instances will 
be ignored at render time. 
 
General->Voxel Resolution 
This setting applies to MR renders as well as prman 
exports. It sets how fine to dice up hair space for memory 
swapping. 
 
General->threads per processor 
This tells shave’s multithread code to use as many procs 
as it finds. Turning this off lets you set it manually with the 
slider. As of 4.0, shave only multi-threads hair generation 
for display. 
 
Buffer Mode->Render Quality 
This sets the degree to which shave will anti-alias the hair. 
 
 

Buffer Mode->Render Quality 
Available options are 2D Post, 3D Volumetric, and OFF. With 2D post, shave composites the hair over the 
image after the image has rendered. For MR, it is done in a lense shader.  Transparent occlusion objects 
are not supported at all in this mode, they will occlude hair as if they were solid. In 3D Volumetric mode, hair 
compositing is done during the maya render (we don’t support this mode in MR), some transparency is 
allowed for occlusions, though the material itself must have some transparency or it will appear solid. 
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Buffer Mode->Occlusion Objects   
By default, all objects in your scene get tessellated and used as occlusion objects. If you have a lot of 
geometry that’s behind the hair (like a mountain range), you might want to make a custom occlusion list to 
save memory and render time (the occlusions have to get rendered as knockout objects). 
 
Buffer Mode->Shadow Matte 
Maya’s BG shaders don’t function with 3rd party tools, so we have our own. If functions approximately the 
same. 
 
Buffer Mode->Visible in Reflections/Refractions !! Caution !! 
This will cause some memory limitations due to hair counts, but it caches all hairs for ray tracing with 
shave’s raytracer. Ray tracing will occur if your scene has  reflective or refractive surfaces and ray tracing is 
enabled. Normal trace depth and sampling settings apply. 
 
Buffer Mode->do shadows 
If this option is off, shave will not render shadows 
 
Buffer Mode->Cast Shadow Density 
This sets the darkness of cast shadows onto the Maya geometry 
 
Buffer Mode->Native Illumination 
This mode only works with the Maya software render. When on it polls maya for detailed illumination 
information such as projected textures, otherwise shave makes an estimate based on parameters. 
 
Buffer Mode->Use All Lights  
By default Shave will utilize all light sources creating buffers for all of them. This can consume a lot of 
memory in a hurry. If you’d like to customize the list of lights, turn this option off, and use the shave->shadow 
attributes menu items to add/subtract attributes from selected lights. 
 
Buffer Mode->Output Hair Images 
Using this option, shave saves it’s buffers to a TGA file at the same time as maya saves its buffers to 
whatever file format is set in globals. If you turn compositing off, then you can create hair and BG images at 
the same time for later compositing. 
 
 
 
Dynamics->Gravity  
Gravity controls the force of gravity acting on the shave hair dynamics. 
 
Dynamics->Stat File Directory 
This is the file path to where the dynamics cache is stored. If you’re going to render on a farm, make sure 
this path is expressed in a way that the farm will find the files. Relative paths are recommended, they are 
relative the the project directory. It is always a good idea to specify this directory as part of your ‘render’ 
command using the ‘-proj’ option. If the render farm cannot find a dynamics file, it will render the hair as if it 
was just surface aligned.
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 If you look closely at hair, the color can vary significantly from strand to strand. There are 
several ways this can happen in nature. Firstly, there is almost always some variation in hue and 
value. Red hair isn't just red - it's a whole range of colors in the red family. Also there are 
frequently mutant hairs, usually white, that fleck the hair. As we get older, there are more of them 
(until the head is totally white. There is also some variation from root to tip (especially with a 
cheap dye job), and for animals there are some less random (macroscopic) patterning as well 
(like a German Sheppard).  
 

You can edit a shaveNode’s attributes by using the Shave Select menu to select the hair 
you want to edit, and then typing <ctl>-A to bring up Maya's attribute editor. If the shaveNode is 
not the currently selected node, then click on the tab in the attribute editor to activate it. Many of 
the shave parameters are presented slightly differently than you might be used to with other maya 
Nodes. Under many of the parameters, you will find an additional text entry box, with a 
connection box next to it. This is where you want to apply any texture nodes to the hair. It was 
necessary to use this method because shave does not evaluate a texture’s absolute value. 
Rather, the texture value is multiplied by the underlying parameter value to create a final attribute 
value. This means that we needed to maintain the parameter value control, even in the case that 
that parameter is mapped. It takes a little getting used to, but offers a great level of control and 
fine tuning. For example, if you paint a texture for the hair density, you don’t need to create a 
series of maps to try subtle alterations- you can just increase or decrease the value of the primary 
attribute. Within the attribute editor, you will find controls for the following parameters: 
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General Properties 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Hair Count  
This number is not literal (as explained in depth), but you can think of it as hair count. The higher 

the count, the more hairs a surface will receive. These numbers are also cut back by density maps and 
cutmaps. By default, shave also normalizes density to surface area as well (bigger polys receive more hairs 
than smaller ones). 

 
     Hair Count = 500       Hair Count = 1000
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Hair Segments  
This controls the number of segments created along the length of each hair. The default value is 

20, which works quite well for medium length hair. If you are creating fur, or some other short hair type, then 
you may well be able to get away with fewer than 20 segments. This will save you render time. For longer 
hair, you may need to increase the segment count.   

 
  
Passes 

Shave's buffer render has a fairly novel way to handle hair transparency. Instead of resolving actual 
hair transparency the hair is rendered multiple times (as opaque hair) with different random seeds. These 
buffers are then blended together. Depth sets the number of transparency passes. As you increase it, the 
transparency (or whispyness) of the hair increases. You will notice that with each step of increase, the 
actually number of rendered hairs increases as well (though because of the additional transparency, the 
apparent density, or fill, seems about the same). Difficult to describe on paper, but extremely intuitive in 
practice. Note - more depth = whispy hair (rendertime also linearly increases). 
 

 
    Passes = 1       Passes = 5 

 
Cut Map 

This attribute is mappable only. It allows you to add a texture map to control the length of the hair. If 
the map has 50% grey, the hair will be cut to 50% length at render time, with no shape change. 
 
Density Map 

This attribute is also mappable only. It allows you to add a texture map to control the length of the 
hair. If an area of the map has 50% gray, the amount of hair that will get grown in that area at render time 
will be reduced by 50%. If you're looking to increase/decrease the overall hair count see 'hair count' above. 
 
Rand Scale 

The Rand Scale displacement introduces random scaling into the render hairs. 
 

 
    Rand Scale = 0.0       Rand Scale = 1.0 
 
 
 
 
Tip Fade –  
 The tip fade feature causes a fade in opacity from root to tip of the hair. 
 
 
Root Thickness 
 Root thickness controls the thickness of the hair, at its root. 



�

��	 �

 
     Root Thickness = 0.1     Root Thickness = 1 
 
Tip Thickness 

Tip thickness controls the thickness of the hair, at the tip. 

 
    Tip Thickness = 0       Tip Thickness = 1 
 
Display As 

This is where you control how you want shave to represent the hair in the maya interface. The 
default is guides, which will show you the guide hairs. This can be changed to ‘hairs’, or ‘geometry’. The 
default level of detail (set in the shave globals) is fairly low, so you should have no problems displaying the 
other types. As you increase the level of detail the scene may become pretty heavy. Hair or Geometry will 
give you a better representation of what your hair is going to look like than the guides will, which is 
particularly useful for setting up the displacement parameters. For example, you can see the frizz value 
reflected in the bottom image below. The guides never change, regardless of frizz parameter settings. 

 
 

 
Guides 
 
 

 
Hairs 
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 Hairs With Frizz 
 
 
 
 
 
 
 

 
Material Properties 
  
 As might be expected, this is the 
set of properties dealing with the material 
properties of the hair for render.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Specular 

This controls the specular component of the rendered hairs. I’ve made the hair color parameters 0 
for the images below so you can see the specular contribution alone. 

 
    Specular = 0.1       Specular = 1.0 
  
Gloss  

Gloss controls the specular highlight properties. The valid range of values for Gloss is 0 to 0.1. The 
higher the gloss value, the more concentrated the specular highlight will be. 
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    Gloss = 0.01      Gloss = 0.09 
 
 
 
Amb/diff  

Amb/diff This controls the bias of the ambient/diffuse contributions of the illumination model. A 
setting of 0 will render the hair with flat lighting. A value of 1 is purely lit by scene light sources. 

 
    Amb/diff = 0.0       Amb/diff = 1.0 
 
Self Shadow 
 The self shadow parameter controls the magnitude of the self shadowing. A value of 0.0 defeats 
self shadowing, while a value of 1.0 results in maximum self shadowing. 

 
    Self Shadow = 0.0       Self Shadow = 1.0 
 
Hue Variation 
 This parameter specifies the range within which Shave should jitter the Hue value of the hair. This 
results in nice, natural looking hair when the range is kept sane. To illustrate the effects, I’ve specified a 
huge variation below. 

 
    Hue Variation = 0.0      Hue Variation = 100.0 
 
Value Variation 
 Value Variation specifies a value jitter. This works just like hue variation to provide nice, natural 
looking hair when used judiciously. Once again, I use an exaggerated range to make the effect clear. 

 
    Value Variation = 0.0     Value Variation = 1.0 
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Hair Color  

This controls the color of the hair. The other color parameters listed below let you reproduce many 
of the qualities of real hair, such as root color (bad dye job?) and mutant hair color (going grey?) In order to 
isolate the effect of this parameter for this example, hair color was set to red, and the other color parameters 
to black. Mutant Hair Percent was set to 0.  

 
 
Root Color 
 Root color controls the color of the hair at the roots. For this render, the root color was set to red, 
and all other color parameters were set to black. 

 
 
Squirrel 
 Applies a sharper gradation between root and tip colors so you can see more of the tip color. 
 
Mutant Hair Color 
 Mutant Hair Color sets the color for Mutant Hairs. Mutant Hairs are randomly selected, and receive 
this color. As we age we seem to end up with more and more Mutant (gray) hairs. The Mutant Hairs in this 
example are red. 

 
 
Mutant Hair Percent  
 This controls what percentage of the hairs will be assigned the Mutant Hair Color.  

 
   Mutant Hair Percent = 15.0     Mutant Hair Percent = 85.0 
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Frizz Properties 
 
 

The frizz displacement does just 
what it sounds like. It 'frizzes' the hair. This 
is accomplished by doing a Perlin noise 
lookup at the hairs rest position root, then 
displacing the hair much the way bump 
mapping displaces a surface normal. The 
frequency of the noise function is set by the 
Frizz XFrequency, Frizz Yfrequency, and 
Frizz Zfrequency parameters. The 
magnitude of the displacement is controlled 
with Root Frizz, and Tip Frizz.  If your 
shaveNode is set to 'hair' or 'geometry' 
display mode, and you've engaged 'live 
mode' (under the dynamics menu), then you 
can see the effects of dragging these 
sliders around as you move them. Frizz 
actually calculates two noise fields. Both 
noise fields share the same frequency 
settings, and the same tip/root amplitudes. 
One of the noise fields is static relative to 
the hair. The Anim parameters let you 
animate the second noise field through the 
hair over time. This is great for things like 
grassy fields, where it would simply be 
overkill to compute real dynamics. These 

parameters give you a similar result, at a small fraction of the computational overhead. 
 
 
 
 
 
 
 
Root Frizz 
 
 Root frizz controls the displacement of the hair at its root. You can see that the roots in the image 
on the right (Root Frizz = 150) are no longer orthogonal to the surface.   

 
    Root Frizz = 0        Root Frizz = 150 
 
Tip Frizz 
 
 Tip Frizz controls the frizz displacement at the tip of the hair. You can see in the images below that 
regardless of the Tip Frizz value, the roots still grow normal to the surface. 
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   Tip Frizz = 0        Tip Frizz = 100 
 
 
 
Frizz Frequency 
 
 There are parameters to control the frequency of Frizz in all three axes. Increasing the frequency 
increases the frequency of the displacement. 

 
  Frequency = 10    Frequency = 60 
 
 
 
Frizz Anim  
 
 The Frizz Anim parameter adjusts the bias between the contributions of the static and animated 
noise fields. When set to 0, only the static field affects the hair. When set to 1, only the animated field affects 
the hair. If Anim Speed is set to 0, then a value of 1 will produce an identical result to a setting of 0 (if Anim 
Speed is set to 0, both noise fields will be coincident). 
 
Anim Speed 
 
 Anim Speed is a multiplier controlling the speed at which the second (animating) noise field moves 
through space. When set to 0 you will see no effect when increasing the Frizz Anim parameter. This value is 
multiplied by the X, Y, and Z components of the Frizz Anim Dir attribute to determine the per frame offset of 
the animating noise field. 
 
 
Frizz Anim Dir 
 
 Frizz Anim Dir controls the direction vector of the frizz animation. This vector is not normalized 
before use. This means that you can apply little tweaks to the values to achieve fine control over the speed 
of the animation on a given axes. To reduce confusion it’s a good habit to keep these directions either 0 or 
1. Once you’ve got the animation close to 
what you want to see, you can diverge 
from this and set the values as needed to 
achieve the result you’re looking for.  
 
 
 
Kink Properties  
 

The kink displacement works 
similar to frizz, but it evaluates noise 
lookups along the whole length of the 
guide. The result of this lookup is a noise 
pattern that looks (for lack of a better word) 
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kinkier than the Frizz noise. The effect is similar to crimped hair. 
. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Root Kink 
  
 Root Kink controls the amount of kink displacement applied at the root of the hair. 

 
     Root Kink = 0.0       Root Kink = 15.0 
 
Tip Kink 
 
 Tim Kink controls the amount of kink displacement applied to the tip of the hair. 

 
    Tip Kink = 0.0       Tip Kink = 15.0 
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Kink Frequency 
 
 There are 3 controls for the kink frequency. They operate in a similar manner as the Frizz 
frequency parameters. 

 
    Kink Frequency = 10.0      Kink Frequency = 40. 0 
 
 
 

   
Multi Strand Properties  

 
Some degree of clumping gets 

naturally created when you use frizz at low 
frequencies, but you can go a bit further 
here with 'Multi Strand Count'. What it does 
is, for each hair that would have normally 
been rendered, a clump of N hairs gets 
rendered - scattered around the original 
hair. Splay controls the amount of scatter 
at the roots and tips, and 'Multi Strand 
Count' controls the number of hairs to 
create for the clump. Splay can be used to 
shape the clump by spreading or 
compressing things at the roots and tips. 

 
 
 
 

Multi Strand Count  
Multi Strand Count controls the number of hairs per clump 

 
    Multi Strand Count = 0      Multi Strand Count = 10  
 

 
Root Splay  

Root Splay jitters each hair in a multi strand clump at the root 

 
   Root Splay = 0.25      Root Splay = 0.5 
 
Tip Splay  
 Tip Splay jitters each hair in a multi strand clump at the tip. 
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    Tip Splay = 0.1      Tip Splay = 1  
 
Randomise  
 This works like randscale, except it does so within the mult clump, it randomizes the size of the hair 
instead of the whole clump. 
 
Twist  
 This applies a twist to the clump using the center of the clump as an axis 
 
Offset  
 This displaces the clump off its center more and more as you head to the hair tips. This is so you 
can use twist to make a spiral clump of hair 
 
Aspect  
 Lower values cause a squeeze on the circular clump. The orientation is perpendicular to the comb 
direction, so it gives you a nice matting effect like you see with something like a cat or a bear. 
 
 
 
 
 
 
Dynamics Properties 
  
 - Enable Collision 

Turning this on will enable collision detection for the current shaveNode. In order for 
collisions to occur, you must have already added the collision object to the shaveNode.   

� �
Stiffness 

Stiffness controls the magnitude of the effect of dynamics. If you set a stiffness of 1, the 
dynamics will have no effect. 

  
 Root Hold 
  Root hold is like stiffness, but its only at the root of the hair. 
 

Dampening 
Dynamic hair carries forward a velocity to the next frame. Increasing dampening increases 
the amount that these velocities will get diminished. Higher dampening means less active 
hair dynamics (also can start to get “floaty”). 
 
TIP set display mode to guides and go into ‘shave->dynamics->live mode’  to see 
dynamics settings in action while you tweak sliders. Try it on a simple sphere and shake 
the sphere around to get a feel for it. 
  

- Rib Properties 
  
 -ribStuff 

Any string you insert into this text box will be included in the rib file output, just before the 
hair chunk. 

 
- Nurbs Tessellation Properties 
 When you grow hair from a nurbs surface, shave internally tessellates that surface. Guides are 
then created from each of the resultant verts, just as they are in the case of a polygonal growth object. The 
U Subdivisions and V Subdivisions parameters control the internal tessellation. 
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 Shave’s texturing capabilities have been integrated to work with native Maya texture nodes. This means 
that you can use any maya shading network as a texture source. The Uvs used for mapping will be inherited from 
the growth surface (unless you specify another set with our UVlinker), and the points on the surface will be used as 
a reference point set in the case that you are evaluating a solid texture.  

 Shave uses textures to attenuate the original value of an attribute. This means that if you have set an 
attribute to a value of .5, and then apply a texture, the maximum value that attribute will evaluate to is  .5. As an 
example, let’s map the hair color attribute of a simple scene.  

 

 

 

Here we’ve used Maya’s 3d paint tool to paint right on our growth surface to create a texture. 
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.  

In order to connect this to the shave hair color attribute, to connect the texture simply MMB drag the texture from the 
Hypershade window onto the button in the shave attribute list. 

 

 

When we re-render the scene, it now looks something like this 
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-Density and Cut maps  

Density and cut maps work slightly differently than the rest of the parameters. This is because there is no value 
attached to these parameters- they are always 1. This means that they will always reflect the value of the map 
channel you’ve assigned. Let’s run through another example, this time mapping density. For this example, I’m going 
to grow hair off of a plane (or in this case, is it a plain?): 

 

A Procedural Example  

 Let’s look at one more case of texturing. In this case, we’re going to start with our original grassy field, and 
give it some damaged areas. We’ll start with the same example we have used above. 

 

 

We will apply a procedural texture to the Density Map attribute, and a derivative of that same map to the Hair Color 
channel. We will create this map from scratch, so we’ll start by clicking the add texture button next to Density Map. 
Again, this is the checkered button to the right of the text field.. 
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This will bring up Maya’s Create 
New Rendernode window.  For 
this example, I’m going to use a 
noise texture. I also want the 
grass to be more yellow around 
the borders of the damaged 
areas, so I’ve created a 
Remapper node as well. These 
are the nodes that were created 
for this example.. 

 

noise1 was created when I clicked the add texture button. I duplicated it, and put the Remap Ramp on the duplicate 
(in case I wanted to change the noise at all for the color version). The Remap is specified as the source for the Hair 
Color attribute by typing its name into the attribute editor. 
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Finally when we render our damaged field, this is the result. 

�

�
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Using Maya UV sets 

 It is possible to 
link textures to Maya UV 
sets. This is accomplished 
using the Shave 
Relationship Editor, which is 
a functional clone of Maya’s 
relationship editor. It is 
started by selection Shave-
>Edit Current->Shave UV 
Linking. This brings up a 
window that will display the 
uvsets on the current 
geometry on the left, and 
the textures assigned to the 
current shaveNode on the 
right.  

You make a connection my 
highlighting a uvset, and 
then highlighting any 
textures you want to use 
this uvset. Any textures that 
are not explicitly assigned to 
a uvset will use the default 
set for the growth mesh. The window below shows the texture ramp1 linked to the uvset map1. 

�

 

A Note about mapping Stiffness  

 The stiffness parameter in the dynamics section of the shaveNode attribute editor works a little differently 
than the rest of the maps. Since dynamics are calculated based on guides instead of hairs, this is how textures are 
applied. This means that the most resolution you can get from a map on stiffness is one sample per guide. If you 
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need fine localized control over this parameter, then you’ll want to increase the density of your mesh in the critical 
regions. 
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IV Instances (beyond hair) 
 
 
 In addition to 
rendering hair Shave and a 
Haircut supports instancing. In 
instance mode each hair is 
replaced by an instance of the 
polygonal object you specify. 
Using this technique, you can 
easily create anything from a 
forest of trees to a sea 
anemone. The Instancing 
menu is under the Edit Current 
submenu of the main shave 
menu. It contains items that 
allow you to apply and remove 
instances from the current 
shaveNode. 
 

A Simple Example 
 
  
 
 
Model Preparation 
 
 In order for the instances to be properly scaled and fit to the hair, you should build your model with 
its base (which will be positioned at each hair’s root) is at the origin (0,0,0). The model should be 1 unit tall. 
Shave will then scale your model appropriately such that each instance is the length of the hair it has been 
applied to. If your model extends below the origin, than the part of it that’s below y=0 will actually intersect 
the surface.  
 
You should also bear in mind that the instancing engine will be deforming your model as it fits it to the hairs. 
When you’re working with hair, one of the parameters you set is Hair Segments. You should make sure that 
your model has enough divisions in Y for the deformation to look as smooth as it needs to. No automatic 
subdivisions are performed on your geometry, so this is something you’ll need to be thinking about as you 
build it.  
 
 
 
Applying the Instance Object 

������� �

� �



�

��� �

 
 Instances may be rendered by the Shave renderer, or by the Maya renderer. Which one you 
choose will depend on personal preference, and what sort of instancing you are doing. Shave’s renderer is 
capable of rendering large numbers of instances without using large quantities of memory. This is because it 
uses a new class of polygons called ‘metapolys’. This technology allows Shave to only retain a small 
segment of the dataset in memory at any given time; the instances are created on demand and then thrown 
away by the renderer. Texturing is possible, but the textures are applies per vertex, and then interpolated 
across faces. This is very efficient, and perfectly adequate for many applications. There are times when 
you’ll want more accurate textures applied to instances. For these cases, you will want to let the Maya 
render engine handle rendering the instances.  
 
 
How Textures are Handled 
 
  

You should not delete the instance object; hide it instead so that it will still be available to reference. 
If you find at any point that you need to re-map the UV coordinates, you can apply those changes to the 
original instance object. The changes will be reflected immediately in the instances.  
 
 The material assigned to the source object is not automatically applied to the instances, you’ll need 
to make that connection yourself. In order to do this you’ll want to use either Hypershade or the Multilister to 
assign the material to the shavedisplay node. This will be the active node if you simply perform a 
ShaveSelect menu operation.   
 
 
Rendering with Maya  
 
 

As an example, let’s create a sea anemone 
The base of the anemone will be a deformed 
cylinder, and its arms will be stretched half-spheres 
instanced to hair. Here’s our growth surface: 
 

  
 
 
 
 
 
 
 
  
 
 
 
 
 
 

 
 
 
Next, grow and style some hair 
: 
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Next, create a tentacle (in this case we just put a 
half-sphere at the origin) 
 
 
 
 
 
 
 
 
Now apply it as an instance to the hair. To do this, I 
select the Shave->Edit->Instance->Set Instance Obj 
menu option. 
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Once the instance object has been set, the 
results of the instancing are viewable in the 
Maya interface. To see them, you’ll need to 
go into the shaveNode attribute editor, and 
turn on Geometry display mode. Once you 
have done this, you’ll be able to see the 
instanced tentacles. 
 
 
 
 
 
 
 
 
 
 
 
 
All that’s left to do to finish our anemone is 
texture it and render it. As mentioned 
above, Shave will refer back to the original instance source object (in this case our half-sphere) to grab 
reference texture coordinates. This happens automatically, so you don’t need to worry about it. Texturing the 
tentacles is as easy as creating a textured material for them and applying it. In this case, I’m after a pale 
blue anemone with red and blue highlights on the tentacle tips. My materials look like this: 
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Material assignments are not automatically 
made to the instances- you’ll need to do this 
yourself. When you select the shaveNode 
from the ShaveSelect menu, the display 
node will be active. Just select the 
shaveNode, and then perform an ‘assign’ 
operation in the Multilister or Hypershade. 
Once the material is applied, you can see the 
results in the hardware render (make sure 
that hardware texturing is turned on, and that 
the shavedisplay node is not tem plated): 
 
 
 
 
 
 
 
All that’s left to do is add a light or two and render our frame.  
 
If you’re rendering interactively, you’ll find memory use quite limiting. If you’re rendering with mentalray, and 
you want to utilize our voxels, you will need to get a patch from Alias wavefront for maya2mr, as there is a 
bug in maya2mr that has been repaired, this will allow you to overcome memory limitations. This can be 
obtained by asking alias support. 
 
If you’re exporting to prman (or Air or somesuch), our voxel options must be specified in your output flags. If 
they are, then memory should not be a problem. 
 
 
Clearing the Instance 
 
 You can clear the instance from the shaveNode at any time by selecting the Clear Instance Obj 
menu option in the instancing menu. 
 
Recursion 
 
 If you are feeling adventurous, you can play the game of recursion here. That is to say that once 
you have created an instance, you can select that instance and grow another level of hair off of it. There is 
nothing to stop you from adding an instance to the second level, and then growing a third iteration of hair. Be 
forewarned that this can get slow, and is on the bleeding edge of tested territory. A requestor will remind you 
of this when you try it. It’s an area worth exploring however, as it can provide some truly stunning results. 
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 POLYGONS 
 

By now, you've played around a bit with the shave buffer render. As you can see, it's pretty memory 
efficient about rendering things that have millions of elements. The reason for this, is the shave 
render only needs one tile’s worth of hair in memory at a time, and just generates them on the fly 
as the rendering is being done. This can cause some limitations though, you may have reasons to 
want to just generate everything as polygons so you can render things in your native render. 
 
There are a few ways to go about this. 
 
1) you can do shave->edit current->convert->hairs to polygons 
 
You’ll find out pretty quickly that polygons take up quite a lot of memory inside maya. Nothing we 
can do about that. If you run this and you get a crash, that’s likely maya’s way of telling you that it 
ran out of memory trying to perform the operation. 
 
2) you can select ‘geometry’ under the shave globals->render mode attribute editor. 
 
This will do essentially the same thing, but it doesn’t create the polygons until it’s time to render, 
which means you can get away with more of them in batch mode. We also assign shaders to the 
hair that attempt to simulate shave’s shading parameters and texture evaluations. 
 
 
THE BUFFER RENDER GENERAL INFORMATION 
 

 - motion blur 
Shave's render does true 3d motion blur. It is recommended that you set shave’s render quality to 
'medium' (minimally) to get a good blur. We do not currently support 2d motion blur settings with 
maya. 
 

 - depth of field / fog 
Shave does not currently do these things internally, but it does write into Maya's z-buffer, allowing 
you to apply these things as post-effects. 
 

 - buffer rendering limitations 
Because this release of shave is a buffer render, it does not fully support transparency in 
occlusion objects, but using a volumetric shader in maya – we do a pretty good job.  
 

 - rendering shadows only 
You may want to just make a shadow pass using shave's buffer render. To do this, select 'buffer 
render' in Shave->shaveGlobals  and turn OFF 'hair compositing' and turn ON 'cast shadows'. 
Currently shave will render the camera view of the hair regardless of whether you have 
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compositing on or off, so you might as well save out the image for later compositing. This can be 
enabled by checking 'save hair image' and setting a filepath/prefix. 
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As of 4.0, Shave supports all types of lights in the buffer render. Any non directional light (such as 
an area light or an omni light) will actually get 6 lights that make up a light cube, so it’s still a 
buffer – you must be mindful of how buffer shadows work. 
 
Since the shadows are created by projection of bitmapped values, you must be mindful of framing the 
projection to best make use of the shadow buffer pixels. 
 
CAST SHADOWS ARE OUR BEST INDICATION OF WHAT'S GOING ON FIRST 
Even if your scene doesn’t have a clear groundplane, it is always a good idea to drop one in to see how your 
illumination projection is looking, and see if you’ve got enough good coverage on the spotlight. 
 

  
 
 
 
fig 1a  light source is well framed fig 1b, here's it's render 
 
 
 

  
 
 
fig 2a light source is very wide  fig 2b, shadows get kinda chunky 
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Soft shadows can be what you’re after, but keep an eye out for rectangular pixel artifacts in them, of you see 
some, then that’s most likely an indication that you either need to frame better, or need more resolution in 
your spot – if you can see the artifact in a still, it’ll be way worse when animated. 
 
first item on our list is going to be framing the lightsource. Hair is very small (as geometry goes), so you want 
as many pixels available for coverage as you can get in the light's buffer. If your spotlight has to be real wide 
(like fig 2b), you're going to have to do things like turn up Resolution and Shadow Quality. These can get 
expensive, so framing the light source is always preferred. 
 
 

  
 
fig 3a, we turn up fuzz up to 12 on  fig 3b, even fuzzier fuzz=25 
fig 2, shadows get real fuzzy   
      
 
 

 
 
 
fig 3c, hey, I want really sharp shadows with my super wide spotlight. ok, size the shadow map way up to 
2,500x2,500 and turn fuzz down to 2.0.  
 
 
Ok, so moral of this story - make a nice simple plane to cast shadows onto and get those adjustments 
working. Don't just go and turn up the shadow map res to answer any shadow question by default. It's all 
tradeoffs. you do need -some- resolution, but how much? Hi res shadow buffers can consume a lot of 
memory, and if you’ve got a lot of lights – they really add up. 
 
Non directional lights such as point lights, get 6 buffers (one for each direction of a light cube).  
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BIG TIP: 
Be economical with lights. Don't make 100 of them when you can make 3. Start simple and work up, for new 
scene/sequences even if you're a pro. Try and keep shadows a bit soft and shadowmap res as low as you 
can get away with. 
 
LIGHT SOURCES WITH THE BUFFER RENDER 
As of 4.0, we now support all light types by using shadow buffer cubes for non directional sources, so by 
default each light gets at least 1 buffer assigned to it, points get 6 – so watch your memory use.. that can be 
a lot of buffers. 
 
By default shave includes all lights into its list, there’s a checkbox (‘use all lights’) in shave globals. Creating 
buffers for a zillion lights can be very taxing for memory and render time, to customize light inclusion, turn 
this option OFF and use ‘shave->shadow attributes’ to add and remove shave shadows form light sources. 
Adding shaves light attributes to a selection of lights (shave->shadow attributes->add to selection) adds 
them to shaves light list, removing attributes removes them from the light list. On the light there will be a 
shave rollout with shadow parameters. 
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We have several ways we inter-operate with MR. 
 

1) Hair Primitives generated into Mental Ray as an MR Geo Shader 
2) Shave Buffer render over Mental Ray render 
3) Instances as Polygons generated in an MR Geo Shader 
4) Hair or Instances converted to polygons. 

 
 
For any of these, we need to first set the render to Mental Ray.  
 
The first method we’ll discuss is method 1, Mental Ray Hair 
primitives. Set this in the shaveGlobals and you’re ready to go. 
 
-however- 
 
Keep in mind – although you can do ray tracing on MR hair 
primitives – it’s expensive and tends to look odd if you don’t use 
soft sources like an area light. You still might want to consider 
lighting everything with mapped lights, it’ll perform much better and 
look quite nice. 
 
The other thing you have to consider, is that your memory use is 
now tied to direct hair counts, not buffers. If you’re rendering 10 
million hairs, you’re going to run into memory limitations. If you go 

to render, and the render throws a memory exception , this isn’t a bug – it just means that the render failed 
to allocate enough ram to render the image. 
 
To exceed normal memory limits we have the concept of voxel divisions built into our Mentalray shader. If 
you dial voxels (in shaveglobals->mentalray) up to like 4x4x4, you are slicing the scene into 64 boxes that 
mentalray can swap in and out of memory as needed. This can greatly increase available haircounts, but 
you need to set a few Mental Ray global variables to avoid problems. The settings in mentalray globals for 
‘rapid hair’ are pretty good for shave. 
 
Settings you must be conscious of  when doing MR Prim hair in general are ‘trace depth’ and ‘shadow 
depth’. These both must be set higher than the maximum number of passes you have set on any 
shaveNode in the scene. 
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NOTE : Maya2MR does not properly translate maya sha ders which have transparency which you 
may apply to your instancing geometry. You must app ly MR native shaders to achieve any 
transparency in instance geometry (such as feathers ) 
�
NOTE : A bit counter intuitive, but unless your light source is set to be a ray tr aced source, shave 
buffer hair will not cast shadows in mentalray from  a buffer render. 
 
�
 
MENTAL RAY .mi EXPORTING FOR STANDALONE RENDERING 
 
Yes, shave does support it, with a couple of caveats.  
If you chose file->export all->mr options in Maya, the export will just happen. Batch mode is another thing 
though. Typically people will issue a ‘Mayatomr’ mel command, the problem is this command doesn’t 
properly signal us for the beginning/end of the so we’ve replaced it with our own command 
‘ShaveMayatomr’. For example : 
 
From linix/osx : 
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From Windows : 
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Prman is a popular render used through out the animation industry which has  published 
standard for its input format (RIB) and shaders. There are also many ‘workalike’ renders 
published which conform to the same standard, so it is a convenient format for many studios to 
render from. 
 
For your convenience we’ve included a Shave.sl and a Shave.slo – for prman, just drop the .slo 
into your shader path, for other renders you’ll have to recompile from the .sl. These can be found 
in joeAlter/shaveHaircut/maya8.5/plug-ins/prman. To insert this shader into the rib stream, we 
now default Shave Globals->renderman->rib text to be : 
surface “Shave” 
If you don’t want to use our shader, you’ll want to change that.  This is also a generic way to 
insert a line of text above all the shavenodes. If you like to insert one that’s specific to a node, 
there’s a similar box in the shaveNode attributes. 
 
To facilitate rib generation from shave, we have a mel command called shaveWriteRib. The 
syntax for this command is: 
 
 

shaveWriteRib -h;  �  to obtain the following usage 
// Usage: shaveWriteRib  [flags] ["ribFileName"] 
//  
// where [flags] are: 
//   -b/-binary               - output file as bina ry rather than text. 
//   -cln/-cleanup            - don't dump any RIBs  but instead delete the files 
//                              generated by a prev ious dump. You must specify 
//                              all the same parame ters as the dump you want to 
//                              clean up. 
//   -f/-frame frame          - number of frame to output. If not specified then 
//                              the current frame i s used. 
//   -fp/-fullPaths           - use in conjunction with -voxels.  If this flag 
//                              is present then the  main RIB file will refer to 
//                              the per-voxel RIB f iles using full pathnames. If 
//                              not present then ju st the filename will be used, 
//                              with no path. 
//   -gz/-gzip                - compress the output  file using 'gzip' format. 
//                              Only valid with '-b '. 
//   -h/-help                 - display this help m essage. 
//   -isg/-ignoreShaveGlobals - ignore any defaults  set in Shave Globals and 
//                              only use those flag s and values which are 
//                              explicitly specifie d on the command line. 
//   -mb/-motionBlur          - write motion blur i nfo to the file. 
//   -n/-normals              - for instance geomet ry, output surface normals 
//                              for each vertex of each instance. 
//   -opa/-opacities          - write opacities ('O s' parameter). 
//   -rf/-restoreFrame yes|no - if this flag is set  to 'no' then when motion 
//                              blur is enabled the  current time will be left at 
//                              the shutter close t ime rather than being 
//                              restored to the tim e at the start of the 
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//                              command. This is us eful for scripts which are 
//                              processing a series  of frames and wish to avoid 
//                              redundant frame cha nges. The default is 'yes'. 
//   -rtc/-rootTipColors      - write root and tip colors. 
//   -sn/-surfaceNormals      - for each hair gener ate an 'N_srf' parameter 
//                              which is the normal  of the growth surface at the 
//                              root of the hair. 
//   -so/-shutterOpen time    - when motion blur is  enabled, use this as the 
//                              exact shutter open time. 
//   -soo/-shutterOpenOffset offset 
//                            - same as '-shutterOp en' except this is an offset 
//                              which is added to t he frame time. If both this 
//                              and -shutterOpen ar e given the latter will be 
//                              used. 
//   -sc/-shutterClose time   - when motion blur is  enabled, use this as the 
//                              exact shutter close  time. 
//   -sco/-shutterCloseOffset offset 
//                            - same as '-shutterCl ose' except this is an offset 
//                              which is added to t he frame time. If both this 
//                              and -shutterClose a re given the latter will be 
//                              used. 
//   -tu/-timeUnits frames|seconds 
//                            - the units to be use d when writing times to the 
//                              RIB file, for examp le in MotionBegin statements. 
//                              "frames" uses Maya frame numbers, which is the 
//                              default, "seconds" converts frame numbers to 
//                              seconds using the c urrently specified frame 
//                              rate. Note that thi s does not change the units 
//                              used by other comma nd flags, such as 
//                              -shutterClose: thos e continue to be in frames. 
//   -uv/-uvSet uvSetName     - write texture coord s for the given uv set. 
//   -vc/-vertexColors        - write vertex colors  ('Cs' parameter). 
//   -vox/-voxels             - if present, the hai r for each shaveHairShape 
//                              will be divided int o several voxels and each 
//                              voxel will be writt en to a numbered file. The 
//                              main output file wi ll then load them as delayed 
//                              read archives. 
//   -wc/-wCoords             - write 'w' texture c oords, which give the 
//                              parametric length a long each hair. 
//  
//   ribFileName              - file to send output  to. Must be in quotes. 
//                              If not specified th en output will be written 
//                              to the console. 
//  
// Note that most settings will default to those sp ecified in Shave Globals 
// unless the -isg/-ignoreShaveGlobals flag is used .  

for example : 
shaveWriteRib –vc –b –gz  –f 10 “c:\\somedir\\test.10.rib”; 
 
NOTE: Because the windows path separator ("\") is also the mel escape character, you need to 
put two of them on each leaf of the path. The filename and frame number can either be specified 
directly as in the above example, or could be mel variables instead. By taking advantage of this, 
you could create a mel script which would output all of the frames for your scene, if you wanted 
to. 
 
You’ll note that we offer you some non-standard prman variables if you turn them on, like root/tip 
color, surface normal, and wCoords. These are for use in your own custom shader. Surface 
Normals, for example are the normal of the surface where they hair grew, root/tip colors would be 
just that – more efficient than sending all the vert colors. 
 
To help you with setting all these flags, we include a Renderman Rollout in Shave Globals. 
Anything you set in here will be automatically added to your shaveWriteRib commandline. So for 
example if you enable vert colors in globals, there is no need to set the –vc flag. 
 
 

To insert our rib into your master rib is up to you. It’s as simple as 
inserting a line of text. 

 
ReadArchive “ourRib.0001.rib” 
(this can be added via a ribbox in MTOR) 
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is probably how you want to do it with the addition of frame variables/etc, but we also provide 
some mel commands that make this a bit easier to manage. 
 
 
It’s recommended that you generate the frames local on each node, to distribute the load of 
generation. You can actually do this as an external scripted process. Ie : 
Mayabatch –command ‘shaveWriteRib “myRib.0001.rib”’ 
 
You’ll want to then perform your render, and then clean up the ribs that were generated. 
 
Here is a tutorial purloined from Highend 3D: 
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     #you’ll also want to compose some cleanup in the post rib 
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We can’t really discuss this in detail until they release it, but it basically ‘just works’. 
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Gelato 2.1 ships with a number of scripts and shaders that autorecognize the existence of a 
shaveNode in your scene and trigger output and merge geometry automatically at rendertime. 
Just set the motion blur inheritance to “None” and Gelato will handle the rest. 
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The shave styling interface is now inside maya. It exists in 2 places, the “Shave” shelf, as well as the shave 
brush attribute editor. 
 

 
 
Quickstart: 
 
To begin styling, select a shave node, then go into component selection and double click on the brush icon 
on the shave shelf. 
 
 
You will immediately see a brush circle come up and some drag modes appear in the Attribute Editor. This 
brush is ready to go you can start clicking and dragging immediately. 
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You can also double click the scissors icon right next to it  to go into ‘cut’ mode. Clicking the circle down will 
cut guides.  
 
You can select a subset of guide verts and or strands by using maya’s Select tool and setting the selection 
filters, which are the first 4 icons of the shave Shelf. 
 

�

 
 

 
- selection filters 
 Whole Strand – This mode selects the whole strand, as such only the strand itself is 
highlighted. Verticies are not displayed 
 Vertex – This mode selects the verticies that are explicitly in the selection area 
 By Root – This mode is like ‘Whole Strand’ but the strand is only selected if the guide’s 
root is in the selection area. 
 Ends – This selects the tips of the guide if the hair’s end is in the selection area. 
  
You can grab hair in various ways. You can grab it by the 'ends', or you can select all the hair 
verts at once (‘whole strand’). The type of selection you have can greatly select the effect that a 
tool has on the hair guides, since shave is constantly applying IK and constraints. You'll just have 
to play with those combinations to get a feel for it. 
 
To appreciate how important the selection type can be, we’ll take a simple translate on a single 
hair. They both start out as a straight hair, and they both get the same translation: 

  
 
selected by ‘ENDS’             selected ‘WHOLE STRAND’ 
 
 

- Selection Utilities : 
 Grow Selections – This adds unselected guides which adjoin selected ones into the 
selection 
 Invert Selections – This inverts the hair selection 
 Rotate Selection Verts – This rotates selected verts up the chain for all selected hairs 
 Hide Selections – This hides selected guides from view/sculpting 
 Show Hidden – This brings back hidden hairs 
 
 



�

��
 �

 
 

�  
 

Utilities 
 
These are operations you do to the workspace once only, they don’t put you in modes.�

�

�
- Attenuate Length 

This function will take the selected hairs and scale them according to surface area of underlying 
polys. It just so happens that the polys on the ‘paws’ will be smaller than the ones on the chest, 
and it also happens that the chest hairs are always longer. This function, and a good comb are 
often all it takes to put fur on an animal. (VERY USEFUL) 
 

� - Pop Zero / Pop Select 
If you’ve sized some hairs down to nothing, you’ll need to pop zero to get them back. Pop will 

take them and pop them out along the surface normal. Pop select does the same thing, but 
doesn’t require that they be zero’d out first. 

�
� - Toggle Collision 

To turn collisions on or off while sculpting, you need to have already added a collision object to 
the node. We allow you to turn them off here as well since they can be slow and get in your way 
when sculpting.  
 

- Comb  This tool pops hair to the surface tangents, it’s a good starting place for fur. You simply 
brush the hair in the general direction you’d like it to flow, hit ‘comb’, then use brush tools to push 
it out away from the skin 

 
- Replace Rest  This tool simply takes the hair’s current position and makes it the new rest pose. 
It’s not usually necessary to hit it, but it’s exposed incase the user want’s to explicitly pick a rest 
pose. 

 
- Display Hair  This toggles the hair display on and off while sculpting. 

 
 - Constraints - SURFACE LOCK / UNLOCK 

Surface Lock will take the selected hair vertexes, and lock them to the orientation and distance to 
the nearest surface. The surface itself must have been included into the node already, so either it’s 
part of a growth mesh, or it’s from a collision surface. This is useful for a number of things, but 
mainly for 'weird' sculpting. For instance, to make a braid, you would comb hair down some straight 
tubes, then surface lock the verts to the tubes. Then in maya, when you knot up the tubes, the verts 
will follow. Locked verts are no longer dynamic (though they will follow whatever the surface does), 
but if there are verts on the same chains that aren't locked, they will still wave around as usual. 

 
 
 
(see the surflock tutorial) 
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BRUSH TYPES 

HAIRBRUSH – This temporarily selects hairs inside the brush circle for manipulation. They must 
already be part of the guide selection. 

 
SCISSORS – This tool cuts guides to length at the edge of the selection circle. 
Notice that it only cuts guides, the hairs of course, will be shorter since they’re 
derived from the guides, but if there’s a lot of displacement on them like ‘frizz’ 
then the cut will be less exact. 
 
  
 

 
  

BRUSH TOOLS 
 
It is very important to note that the way these tools behave is very different depending on the selection 
mode. These are basic descriptions, but you must experiment, the many combinations and interactions with 
these modes make these very powerful multipurpose tools. 
 
 - Trans (Translate)  

Move selected vertices in the direction that the mouse is dragged. 
- Stand on End  

This tool will take selected hairs and push them towards a perpendicular orientation to the 
surface 

 - Puff Root  
This tool will take selected hairs and push them towards a perpendicular orientation to the 

surface, the bias for this tool is more on the root of the hair. 
 - Clump  
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Within the limits of constraints, push selected hairs / verts together. 
 - Rotate  

Within the limits of constraints, this tool will rotate or swirl hair vertexes around the cursor. 
 - Scale  

This tool will scale selected hairs up or down depending on a left or right mouse drag. 
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Setting up FG/GI with mentalray 
Working with Spline Growth 
Working With Spline Recomb 
Working with instances 
Working with surface lock 
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 An easy way to create a scene with many clones of models with Shave hair on them is to import the 
prepared model from another scene. You can also use Maya’s referencing mechanism to reference external 
scenes.  

�

�

Importing 
�
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Referencing 
 

When referencing an external scene, 
you will also need to make sure ‘Use 
Namespaces’ is enabled, for the same 
reasons it is needed for imported 
scenes. Referenced objects behave 
differently than imported objects; in the 
case of referenced scenes, any changes 
you make to the original scene will be 
reflected in the current scene you are 
building. This can be very useful when 
working with characters that are still in 
development. 
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