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Render Monkey COLLADA FX Exporter and Mesh Importer

1 Introduction

1.1 Who is this document intended for?

This document is aimed at users of RenderMonkey nvag have an interest in exporting their effects
using the COLLADA intermediate format. To understahe document you should be familiar with
constructing your own effects using RenderMonkey aonfident with concepts such as shaders,
passes, uniforms, and samplers. It is not necgss&now anything about COLLADA as we provide
a basic introduction to COLLADA FX and cover thesiza of COLLADA documents in general.

It describes how RenderMonkey exports GLSL efféatthe COLLADA format. It provides a basic
introduction to COLLADA, explains how RenderMonkegnslates GL effects to COLLADA, and the
structure of the final output.

We start by describing the structure of a basic CAIDA document to get the reader familiar with
how COLLADA organizes data into libraries. The expaf meshes is described next to introduce the
reader to how elements can be referenced withi©®BLADA document (one of COLLADA’s most
powerful features). Next we describe how to rea@@LLADA document and the relationships
between scenes, geometry, materials, effects, |@spfand techniques. The GLSL profile is finally
explained in detail introducing techniques, passesl, shaders. In addition, we show how to define
shader parameters and how they are bound to shaders

RenderMonkey ships with a set of GL2 example e$fextd successfully exports most of them to
COLLADA. We explain the effects that currently dotrmap well to COLLADA. We explain how the
RenderMonkey-to-COLLADA conversion takes place #mel structure of the final COLLADA data.
We have classified the example effects into basigironment mapped, animated uniform, full screen,

multi-pass, and render-to-texture sets. Each sefffetts is overviewed and the various COLLADA
elements required to support the features are itbesicr

1.2 COLLADA Learning Resources

More information about COLLADA can be found at fodowing:

“Collada: Sailing the Gulf of 3d Digital Content&ation”, Remi Arnaud, Mark C. Barnes.
ISBN 1-56881-287-6

The COLLADA online public forum: https://colladagipublic_forum/
The COLLADA WIKI: http://collada.org/mediawiki/indephp/Main_Page

The Khronos website: http://www.khronos.org/collada

© 2007 Advanced Micro Devices, Ingll rights reserved.
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1.3 The COLLADA DOM

There are two popular libraries that support theedirey and writing of COLLADA documents, the
DOM (by Sony Computer Entertainment, Inc), and FCADA (by Feeling Software). At the time of
writing profile_GLSL is only supported by the DOMor this reason, the SONY DOM is used by
RenderMonkey to load and export COLLADA documeriisr developers who are interested in
developing their own COLLADA tools we encourage younvestigate all COLLADA libraries and
pick one that suits your needs.

1.4 FX Rapid Prototyping with RenderMonkey

RenderMonkey varies from most DCC tools in how diect scene is represented. The primary
difference is that in RenderMonkey effects are athched to objects. In RenderMonkey the
relationship is reversed, an object is connected pass. Some of the RenderMonkey examples that
require two objects (e.g. and elephant model angles model) are contained within a single effect —
each model connected to a separate pass. In #narsc multi-pass is being used in an unconventiona
way — as a mechanism for rendering two models (eattha different visual effect) within the same
effect. The advantage of this feature is that dvptes a quick prototyping tool that focuses on the
effect description, quickly allowing you make chasgand experiment. The COLLADA Exporter
handles mapping these effects to the more conveaiti@OLLADA representation automatically. Of
course, due to RenderMonkey’s flexibility you cdesoaauthor your effects using the conventional
method in the first place.

In mapping the example content to COLLADA we tryitdelligently export these model-to-pass
effects to the more conventional model-to-effeduson. Where true multi-pass is being used (e.g.

fur) where a single shader program object is retuisesubsequent passes, we make no changes in the
pass-to-effect mapping.

1.5 Viewing COLLADA GLSL Effects

An Open Source viewer based on OpenSceneGraplwviavailable on the RenderMonkey website at:
http://ati.amd.com/developer/rendermonkey

© 2007 Advanced Micro Devices, Ingll rights reserved.
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2 Using the RenderMonkey COLLADA Exporter

2.1 Exporting GLSL Effects in COLLADA

There are two basic mechanisms for exporting COLBRARRffects, the first using the
“File/Export/ COLLADA Exporter”, the second by righldiicking on a node on the effect tree and
selecting “Export/ COLLADA Exporter” in the contegénsitive popup menu.

COLLADA Effects can be exported at three levelshimtRenderMonkey: at the Effect level, the
Effect Group level, or the Workspace level.

Exporting at the Workspace level will export alltbé effects to the COLLADA file.
Exporting at the Effect Group level will export all the effects in the group.
Exporting at the Effect level will export only oeéfect (the selected one).

Using the “File/Export/ COLLADA Exporter” method g#¢ the same result as exporting from the
“Effect Workspace” node by right clicking on it. Boexport all of the effects in the workspace.

1) Exporting all effects in the workspace using flile menu

|8 AMD RenderMonkey 1.80 : Anisotropic.rfx
File | Edit ‘“ew ‘Window Help

i3] Mew Chrl+M @ ¢ | e \ﬁ
(& Open Ctrl+0 B %
f Becent Workspaces 3 OpenGL Preview:
Save Ctrl+5
Save As...  CkrH-shife+s
Irnpott,.. 3
| Export... vl coLLADA Exporter
Exit Package Exporter

[ e p T IR

+-GL Satin_OpenGL
+-GL Brushed_Metal_Open

Fix Exporter
WizardExporter
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2) Exporting all effects in the workspace using et node

File:

Edit  Miew Window Help

®

2 % 1

R

VNI o] sdd Variable
*,] ?:::j Ehdd Texture

ol Teapot @Add Stream Mapping
=23 Anisoty W Add Model

+-GL 8a
o GL g B= Add Note

Rename...

E Pazte

Gererator
Import
Expart

3) Exporting all effects

OpenGl Preview:...n_OpenGl

OpenGL Preview: Sati

Package Expotter
F¥ Expoarter
WizardExporter

in a group

& AMD RenderMonkey 1.80 : Anisotropic.rfx

& Workspace
Effect Workspace

@ Header

2352 inne_view_matrix
wiew_rnakriz

23| wiew_proj_makrix
o Torus
ol Teapot

=3
o GL| % Add Effect
1 GL| [ Addvariable

E Add Testure 4
@f-‘«dd Stream Mapping
& &cd Model 4
E: Add Mote

Renarne F2
& cut Chil
Copy -
E Paste Chrl-
¥ Delete Del
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4) Exporting a single effect
{5 AMD RenderMonkey 1.80 : Anisotropic.rfx

File Edit  Wiew window Help

EEL PR Y

i Workspace OpenGL Preview:..n_OpenGL ef

Effect Workspace
B2 Header GL OpenGL Preview: Satin_|

=) im_view_matrix
wiew_rnakrix
é, wiew_proj_makrix
& Torus
oy Teapot
-3 Anisokropic Effects Group

+-@EL =
+-GL Brus| ¥ et as Active Effect

%Add Camera

P Add Pass

[] Addariable

E Add Testure
@Add Stream Mapping
o 2dd Model

& Frint Al Shaders...
EE add Mote

Fenane
.;'iﬂ Cut
Copy
B Paste
¥ Delete Del

Generatar L4

L __ IV - i I |

© 2007 Advanced Micro Devices, Ingll rights reserved.



Render Monkey COLLADA FX Exporter and Mesh Importer

Exporting a workspace will export all of the GLZeadts into a single COLLADA document. All of the
export methods take the following general form.

1) To export the workspace to COLLADA document sefatd/Export/ COLLADA
Exporter as shown below.

© 2007 Advanced Micro Devices, Ingll rights reserved.
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2) This will bring up the file dialog as shown beloThe dialog will use a default file name based on
the workspace name. Select Save to complete thatexp

The exporter will create a COLLADA DAE file (e.g..0HR.dae) and an asset directory named HDR.
The various texture assets required by the effdtto@ copied to the asset directory by the exporte
The COLLADA document references the assets in $etadirectory using relative paths and the DAE
file and asset directory are designed to work togret

NOTE: If you move the DAE file to another directomthout moving the assets directory it may fail
to locate the assets as the references in the Dé®ifl no longer resolve correctly.

© 2007 Advanced Micro Devices, Ingll rights reserved.
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2.2 Importing COLLADA documents into RenderMonkey

The RenderMonkey COLLADA Loader is currently lindtéo triangle mesh information only. We do
not support the loading of the GLSL profile eith€he intention here is to load a COLLADA mesh
model to see how it looks with a specific effecplagd to it.

The loader will read all of the meshes in the CODAAdocument into the target object.

In the following example we first export the Gliiteg.rfx example as a COLLADA document so that
we have a COLLADA document source to work with. sTkwill produce a COLLADA document
named Glittering.dae and it will contain a modekaofelephant. Follow the steps in the previous sub-
section to export the model of your choice.

Next we load the Eroded.rfx workspace and replaeeModel with the mesh from Glittering.dae. To
import the mesh geometry from the Glittering.dde fiollow these steps:

1) Double click on the Model icon (the red teapot)hie effect tree (see below).

© 2007 Advanced Micro Devices, Ingll rights reserved.
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2) Navigate to the directory where you exported thi€sing.dae file.
3)

4) Select the Glittering.dae document and click onrOpée teapot model will be replaced by the
elephant mesh

© 2007 Advanced Micro Devices, Ingll rights reserved.
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3 Structure of a COLLADA Document

A COLLADA document is collection of libraries — dacesponsible for storing a specific type of
content, e.g., an effects library, materials ligratameras library, and geometry library. Complex
model data is described by referencing elementinithe various libraries (described later).
Typically, an FX document output from RenderMonkéif consist of several libraries and XML tags
as follows:

<..> - indicates more data that is not shown.

1: The location of the COLLADA schema (the templiatiethe XML tags used in COLLADA).

<COLLADA xmlIns="http://www.collada.org/2005/11/COLL ADASchema" version="1.4.1">

2: An asset description

<asset>
<contributor>
<author></author>
<authoring_tool>RenderMonkey</authoring _tool>
<comments> RenderMonkey COLLADA Exporte r</comments>

<copyright></copyright>
<source_data></source_data>
</contributor>
<created>2007-08-03T16:40:40Z</created>
<modified>2007-08-03T16:40:40Z</modified>
<unit meter="0.01" name="centimeter"></unit >
<up_axis>Y_UP</up_axis>
</asset>

3: Alist of visual scenes to be displayed

<scene>
<instance_visual_scene url="#VisualSceneNod e">
</instance_visual_scene>
</scene>

4: List of visual scenes in the document

<library_visual_scenes>
<.>

</library_visual_scenes>

5: A list of materials (a material contains a refere to an effect)

<library_materials>
<.>
</library_materials>

6: A list of effects

<library_effects>
<,.>

© 2007 Advanced Micro Devices, Ingll rights reserved.
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</library_effects>

7: A list of images (used for texture sources)

<library_images>
<.>
</library_images>

8: A list of geometry objects

<library_geometries>
<.,.>
</library_geometries>

9: End of document

</COLLADA>

NOTE: A COLLADA document is a collection of libras.

© 2007 Advanced Micro Devices, Ingll rights reserved.
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4 COLLADA Mesh Exporter

We start by introducing the <library_geometriesena¢nt — the place where the model geometries are
stored. Each set of geometry is stored within aofggry> element. This contains a <mesh> element
that defines the source data and how the datadeutonnected (e.qg. triangles, tri-strips, linges)e

The RenderMonkey COLLADA Exporter outputs 3D geametata using the COLLADA triangle
mesh element and has the following structure:

A set of source coordinates — positions, normatute coordinates, tangents, and bi-normal
data.

A Vertices element.

A Triangles element.

4.1 Source Element

A <source> element is used to describe a specdta dtream and consists of a <float_array> of
values, and an <accessor>. The accessor indicatesdinterpret the data stream. In the following
case (a simple triangle) we see a position sour®efloat values. The accessor indicates that theze

3 items, each with 3 values (XYZ), and that the reseudata can be found in the
Model_MO_0_0_lib_positions_array. The accessorhgaly flexible method of handling interleaved,
and non-interleaved source data. The same methoges to define the normal, texture coordinate,
tangent, and bi-normal data, see below.

<library_geometries>

<geometry id="Model_MO_0_0_lib" name="Model_MO0O_0 o>
<mesh>
< source id="Model_MO_0_0_lib_positions" name="position">
< float_array id=" Model_MO_0_0_lib_positions_array " count ="9">

-50-50050-5000500
</float_array>
<technique_common>

< accessor count =" 3"
Source ="# Model_MO0_0_0_lib_positions_array
Stride =" 3">
<param name="X" type="float"> </param>
<param name="Y" type="float"> </param>
<param name="Z" type="float"> </param>
</accessor>
</technique_common>
</source>
< source id=" Model MO 0 O lib_normals " name="normal">
<float_array id="Model_MO_0_0_lib_nor mals_array" count="9">
00-100-100-1
</float_array>
<technique_common>
<accessor count ="3"
Source = "#Model_MO_0_0_lib_normals_arra y"

Stride ="3">

© 2007 Advanced Micro Devices, Ingll rights reserved.
12



Render Monkey COLLADA FX Exporter and Mesh Importer

<param name="X" type="float"> </param>
<param name="Y" type="float"> </param>
<param name="Z" type="float"> </param>
</accessor>
</technique_common>
</source>
< source id=" Model MO 0 O lib_texcoords " name="texcoords">
<float_array id="Model_MO_0_0_lib_tex coords_array" count="6">
0010051

</float_array>
<technique_common>
<accessor count ="3"
Source = "#Model_MO_0_0_lib_texcoords_array"

Stride = "2">
<param name="X" type="float"> </param>
<param name="Y" type="float"> </param>
</accessor>
</techniqgue_common>
</source>
< source id=" Model MO_0 O lib_tangents " name="tangent">
<float_array id="Model_MO_0_0_lib_tan gents_array" count="9">

10010010 0</float_array>
<technique_common>
<accessor count ="3"
Source = "#Model_MO_0_0_lib_tangents_array"

Stride = "3">
<param name="X" type="float"> </param>
<param name="Y" type="float"> </param>
<param name="Z" type="float"> </param>
</accessor>
</techniqgue_common>
</source>
< source id=" Model MO 0 O _lib_binormals " name="binormal">
<float_array id="Model_MO_0_0_lib_bin ormals_array" count="9">

01000001 0</float_array>
<technique_common>
<accessor count ="3"
Source = "#Model_MO_0_0_lib_binormals_array"

Stride ="3">
<param name="X" type="float"> </param>
<param name="Y" type="float"> </param>
<param name="Z" type="float"> </param>
</accessor>
</technique_common>
</source>
< vertices id=" Model MO 0 0 lib_vertices ">
<input semantic=" POSITION" source="#Model_MO0_0_0_lib_positions">
</input>
<input Semantic =" NORMALSource = "#Model_MO_0 0 _lib_normals">
</input>
<input Semantic =" TEXCOORDSource = "#Model MO _0_0_lib_texcoords">
</input>
<input Semantic =" TANGENT Source ="#Model_MO_0 0_lib_tangents">
</input>
<input Semantic =" BINORMAL Source = "#Model_MO0_0_0_lib_binormals">
</input>

© 2007 Advanced Micro Devices, Ingll rights reserved.
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</vertices>

< triangles count =" 1" material="Textured_Bump_MOQ0">
<input offset ="0"
Semantic =" VERTEX
Source ="#Model MO _0 0 lib_vertices">
</input>

<p>01 2</p>

</triangles>
</mesh>
</geometry>
</library_geometries>

4.2 Vertices Element

The <vertices> element is a special element thataoes all of the mesh vertex information. In the
above case we can see that it references the Md@eD 0 _lib_positions source element and adds the
POSITION, NORMAL, TEXCOORD, TANGENT, and BINORMAL esnantics and their input
streams. The semantics are defined using Rende@jytniStream Mapping interface. Currently, the
following semantics are exported from RenderMonkey.

POSITION
NORMAL
TANGENT
BINORMAL
TEXCOORD

4.3 Triangles Element & Vertex Attributes

The <triangles> element sets up the data streains itaterpreted as triangles.

The semantics of each stream are detected in tleeaSZeneGraph COLLADA Viewer and used to
direct each source to the correct primitive desioms. In the above case the triangles elementahas
count of 1, indicating that there is one triangleéhie model.

4.4 <p> Element

An actual triangle is defined using the <p> elemémthis case there are 3 points in a single glan
The first point is defined by the coordinate valaesdex O in each of the input streams. The stcon
point on the triangle is defined by the valuesdek 1 in each of the input streams, and so on.

© 2007 Advanced Micro Devices, Ingll rights reserved.
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5 Reading a COLLADA FX document
5.1 The Scene

A COLLADA document describes its content startinghwthe <scene>tag. Within this tag the
<instance_visual_scene> tag references specifigaVviscenes that should be displayed. The main
content of the scene is stored within visual sdestances. Individual libraries within a COLLADA
document may contain any amount of data itemspblyt data referenced in the <scene> tag need be
displayed.

<scene >
< instance_visual_scene url="# MyVisualSceneNode "></instance visual_scene>
</scene>

NOTE: A scene consists of visual scene instancely. ¥sual scenes instances are rendered

5.2 Visual Scenes, Geometry and Materials

Visual scene instances are stored in the <librasyal scenes> element. Within a <visual_scene>
element are the content nodes and these can cg#ametry, transforms, cameras and lights. In the
following example there is a node that references gaometry instance named
Model_EO_PO_MESH_0 REF_1 lib. A <bind_materiayg ts used to bind a material instance to the
geometry.

<library_visual_scenes >
<visual_scene id=" MyVisualSceneNode " name="untitled">
<node id="Model_EO_PO0_MESH_0_REF_1" name="M odel_ EO_PO_MESH_0_REF_1">
<instance_geometry url="# Model_EO_PO_MESH 0 REF 1 lib ">

<bind_material>
<technique_common>
<instance_material symbol=" Textured_Phong EO PO _MP_MAT"
target="# Textured_Phong_EO PO_MP_MAT "></instance_material>
</techniqgue_common>
</bind_material>
</instance_geometry>
</node>
</visual_scene>
</library_visual_scenes>

NOTE: A visual scene contains nodes, nodes cogeametry, and materials are bound to geometries.

© 2007 Advanced Micro Devices, Ingll rights reserved.
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5.3 Materials and Effects

Materials are used to attach an effect to geomewgch material references an effect_instancdnen t
following material the effect Textured Phong EO KM@ _FX is referenced.

<library_materials>

<material id =" Textured_Phong EO PO _MP_MAT "
name = "Textured_Phong_EO_P0_MP_MAT">
<instance_effect url="# Textured_Phong_EO PO MP_FX ">
<technique_hint platform = "PC-OGL"
Profile ="GLSL"
ref  ="Textured_Phong EO_PO_MP_TECH">
</technique_hint>
<setparam ref="fSpecularPower_EO0_PO ">
<float>25</float>
</setparam>
<setparam ref="fvAmbient EO0_P0">
<float4>0.368627 0.368421 0.368 421 1</float4>
</setparam>
<setparam ref="fvDiffuse_EQ_P0">
<float4>0.886275 0.885003 0.885 003 1</float4>
</setparam>
<setparam ref="fvEyePosition_EQ_P0" >
<float3>0 0 100</float3>
</setparam>
<setparam ref="fvLightPosition_EO_P 0">
<float3>-100 100 100</float3>
</setparam>
<setparam ref="fvSpecular_E0_P0">
<float4>0.490196 0.488722 0.488 722 1</float4>
</setparam>
<setparam ref="baseMap_EO_PO_Sample r'>
<sampler2D>
<source>baseMap_EO_PO_Surfa ce</source>
<minfilter>LINEAR_MIPMAP_LI NEAR</minfilter>
<madfilter>LINEAR</magfilte r>
</sampler2D>
</setparam>
<setparam ref="baseMap EO_PO_Surfac e">
<surface type="2D">
<init_from>base_EO_PO0</init _from>
<format>A8R8G8B8</format>
</surface>
</setparam>

</instance_effect>
</material>

</library_materials>

NOTE: A material references an effect instance.
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5.4 Effects and Profiles

An effect is comprised of one or more profile dgsawns, each of which describes a version of the
effect tailored for a specific platform, usage srém or mixture of API's. Typical profiles include
profile_CG, profile_ COMMON, profile_GLSL. RenderMkay exports profile_GLSL and a canned
version of profile_ COMMON.
<library_effects>
<effect id=" Textured_Phong_EO PO MP_FX ">
< profile_ COMMON >
<.>
</profile_COMMON>
< profile GLSL >
<.>
</profile_GLSL>
</effect>

</library_effects>

Profiles allow a single COLLADA file to describe Wwdhe content should be re-purposed for different
platforms.

NOTE: An effect is a collection of one or more pies.
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5.5 Profiles and Techniques

Techniques are a another layer of hierarchy ingrdéles, each of which describes the same effarct f
a gradation of GPU hardware, API, or slight vadoas of the same effect e.g. different types of skin
(cow, alligator, ostrich etc). The RenderMonkey @@DA Exporter writes out two profiles: a
canned Profile_COMMON - Phong technique and a et&rofile_GLSL technique.

The following shows the profile_ COMMON Phong teajue exported by RenderMonkey. Currently,
it is hard wired (as we have no user interface @gastruct it) and is a placeholder for a fuller
implementation. As you can see it is intended ifced function pipelines and it relatively simple.

<library_effects>

<effect id="

<
<
<

profile COMMON >

technique sid="phong">

phong >

<emission>

<color>0 0 0 1</color>
</emission>
<ambient>

<color>0 0 0 1</color>
</ambient>
<diffuse>

<color>1 0.75 0.07 1</c
</diffuse>
<specular>

<color>0.350.350.351
</specular>
<shininess>

<float>10</float>
</shininess>
<reflective>

<color>0 0 0 1</color>
</reflective>
<reflectivity>

<float>0.5</float>
</reflectivity>
<transparent>

<color>0 0 0 1</color>
</transparent>
<transparency>

<float>1</float>
</transparency>
<index_of_refraction>

<float>1</float>
</index_of_refraction>

</phong>
</technique>
</profile_COMMON>

</effect>

</library_effects>

Textured_Phong_EO PO MP_FX ">

olor>

</color>

NOTE: A profile contains techniques that are airaed graduation of hardware, APIs, or variations of
the same effect.
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6 Structure of the GLSL Profile

6.1 Overview

The GLSL profile consists of the following builditdpcks:

Code for the vertex and fragment shaders
Values for the shader parameters
Techniques

List of passes

Shader descriptions

A simple GLSL profile for a textured Phong effestdetailed below. Additional detail about each of
the components follows.

<profile_GLSL >

< code sid="Vertex_Program_EO_PO_shader_vp_0">
uniform vec3 fvLightPosition;
uniform vec3 fvEyePosition;
varying vec2 Texcoord;
varying vec3 ViewDirection;
varying vec3 LightDirection;
varying vec3 Normal;

void main( void )

gl_Position = ftransform();
Texcoord =gl _MultiTexCoord0.xy;

vec4 fvObjectPosition = gl_ModelViewMatrix * gl_Vertex;
ViewDirection = fvEyePosition - fvObjectP osition.xyz;
LightDirection = fvLightPosition - fvObjec tPosition.xyz;
Normal = gl_NormalMatrix * gl_Norm al;
}
</ code>

< code sid="Fragment_Program_EO_PO_shader_fp_0">
uniform vec4 fvAmbient;
uniform vec4 fvSpecular;
uniform vec4 fvDiffuse;
uniform float fSpecularPower;
uniform sampler2D baseMap;
varying vec2 Texcoord;
varying vec3 ViewDirection;
varying vec3 LightDirection;
varying vec3 Normal;

void main( void )

vec3 fvLightDirection = normalize( LightD irection );

vec3 fvNormal = normalize( Normal );

float fNDotL = dot( fvNormal, fv LightDirection );

vec3 fvReflection = normalize( ( (2. 0 * fvNormal ) * fNDotL )

fvLightDirection );
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vec3 fvViewDirection = normalize( ViewDi
float fRDotV = max( 0.0, dot( fv

vecd fvBaseColor = texture2D( baseMa
vecd fvTotalAmbient = fvAmbient * fvBas
vec4d fvTotalDiffuse = fvDiffuse * fNDot
vec4d fvTotalSpecular = fvSpecular * ( po
gl_FragColor = ( fvTotalAmbient + fvTotalD

}

</ code>

<newparam sid="fSpecularPower_EO0_P0">
<float>25</float>

</newparam>

<newparam sid="fvAmbient EO_P0">
<float4>0.368627 0.368421 0.368421 1</float4>

</newparam>

<newparam sid="fvDiffuse_EO0_P0">
<float4>0.886275 0.885003 0.885003 1</float4>

</newparam>

<newparam sid="fvEyePosition_EO0_P0">
<float3>0 0 100</float3>

</newparam>

<newparam sid="fvLightPosition_EO0 P0">
<float3>-100 100 100</float3>

</newparam>

<newparam sid="fvSpecular_EO0_P0">
<float4>0.490196 0.488722 0.488722 1</float4>

</newparam>

<newparam sid="baseMap_EO_P0_Sampler">
<sampler2D>

<source>baseMap_EO_ PO_Surface</source>

rection );
Reflection, fvViewDirection )

p, Texcoord );

eColor;

L * fvBaseColor;

w( fRDotV, fSpecularPower ) );
iffuse + fvTotalSpecular );

<minfilter>LINEAR_MIPMAP_LINEAR</minfilter >
<madfilter>LINEAR</madfilter>
</sampler2D>
</newparam>
<newparam sid="baseMap_EO_PO0_Surface">
<surface type="2D">
<init_from>base_EO_PO</init_from>
<format>A8R8G8B8</format>
</surface>
</newparam>
<technique sid="Textured_Phong EO PO _MP_TECH">
<pass sid="Pass_0">
< shader stage=" VERTEXPROGRAM
< compiler_target >110</ compiler_target >
< name source ="Vertex_Program_EO _PO_shader_vp 0 ">main</ name>
<bind symbol="fSpecularPower">
<param ref="fSpecularPower_EO0_P0"></ param>
</bind>
<bind symbol="fvAmbient">
<param ref="fvAmbient_EO_PO0"></param >

</bind>
<bind symbol="fvDiffuse">
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<param ref="fvDiffuse_EO_PQ0"></param >
</bind>
<bind symbol="fvEyePosition">
<param ref="fvEyePosition_EQ0_P0"></p aram>
</bind>
<bind symbol="fvLightPosition">
<param ref="fvLightPosition_E0_P0">< /param>
</bind>
<bind symbol="fvSpecular">
<param ref="fvSpecular_EO_P0"></para m>
</bind>
<bind symbol="baseMap">
<param ref="baseMap_EO_PO_Sampler">< /param>
</bind>
</ shader >
< shader stage=" FRAGMENTPROGRAM
< compiler_target >110</ compiler_target >
< name source=" Fragment_Program_EO_PO_shader fp_0 ">main</ name>

<bind symbol="fSpecularPower">

<param ref="fSpecularPower_EO0_P0"></ param>
</bind>
<bind symbol="fvAmbient">

<param ref="fvAmbient_EO_PO0"></param >
</bind>
<bind symbol="fvDiffuse">

<param ref="fvDiffuse_EQ_P0"></param >
</bind>
<bind symbol="fvEyePosition">

<param ref="fvEyePosition_EQ0_P0"></p aram>
</bind>
<bind symbol="fvLightPosition">

<param ref="fvLightPosition_E0_P0">< /param>
</bind>
<bind symbol="fvSpecular">

<param ref="fvSpecular_EO_P0"></para m>
</bind>
<bind symbol="baseMap">

<param ref="baseMap_EO_PO_Sampler">< /param>
</bind>

</ shader >
</ pass >
</ technique >
</ profile_GLSL >

6.2 Param, Setparam and Newparam

At the core of an effect description are the <paslements. Each pass element specifies the target
compiler, references to the vertex or fragment shadograms (with code entry points), and a set of
input bindings for the shader parameters.
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In the following example we show a pass elemenh wie two shader stages (vertex and fragment).
Each shader stage bindsparam namedfSpecularPower EO P@o the shader program symbol
fSpecularPower Notice that the param does not actually defing data - just the reference to a
previously defined valug$pecularPower EO_PO0).

NOTE: A param declares a bindable parameter to amlesh A param is a reference to either a
Newparam or a Setparam (both contain actual values)

<pass sid="Pass_0">
< shader stage ="VERTEXPROGRAM">

< compiler_target >110</compiler_target>
< name source ="Vertex_Program_EO_PO_shader_vp_0"> main </name>
< bind symbol ="fSpecularPower">
< param ref=" fSpecularPower_EO_PO "></param>
</bind>
</shader>
<shader stage="FRAGMENTPROGRAM">
< compiler_target >110</compiler_target>
< name source ="Fragment_Program_EO_PO_shader_fp_0">main</name>
< bind symbol ="fSpecularPower">
< param ref=" fSpecularPower_EO_PO "></param>
</bind>
</shader>
</pass>

Backing up a bit in the profile we see a numberkoéwparam> elements. These define that actual
values within the profile scope and can includdfpten-specific types. The <newparam> can support
user data types specific to the profile.

<newparam sid=" fvSpecular EO_ PO ">
<float4>0.490196 0.488722 0.488722 1</float4>
</newparam>

Backing up even further into the <material> elem#natt references the effect we see <setparam>
elements. They too can be used to set actual vaéiiesenced by <param> elements, however, they
are limited to the common set of data types. Satparare used to override the newparam values at the
material level.

<setparam ref=" fvSpecular EO_PO ">
<float4>0.490196 0.488722 0.488722 1</float4>
</setparam>

The RenderMonkey COLLADA Exporter currently writest all shader parameters as both setparam
and new param.

NOTE: setparam and newparam can be used to defitel values to be passed to the shader
parameters.
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6.3 Render States

OpenGL render states are exported to COLLADA intpass> element. In the following example we
see the blend_enable, blend_func_separate, cudl émable, cull_face, and depth_mask render states
being applied. Some of the states (e.g. <depth_»ddk&pth _mask>) do not seem to specifiy a value
and this can seem confusing at first. However,eheran explanation — COLLADA specifies default
values which are used when no content exists iretbment. In this case depth mask has a default
value of true, and cull face defaults to back-fac&OLLADA has a tendency to package up related
states into sub-elements e.g. blend-function-séparad its sub-elements src_rgb, dest_rgb, etc.

<pass sid="Crystal">

<shader stage="VERTEXPROGRAM">
<.>>
</shader>

<shader stage="FRAGMENTPROGRAM">
<..>
</shader>

< blend_enable value="true"></blend_enable>
< blend_func_separate >
<src_rgb value="SRC_ALPHA"></src_rgb>

<dest_rgb value="ONE_MINUS_SRC_ALPHA"></dest _rgh>
<src_alpha value="SRC_ALPHA"></src_alpha>
<dest_alpha value="ONE_MINUS_SRC_ALPHA"></de st_alpha>
</ blend_func_separate >
< cull_face_enable value="true"></ cull_face_enable >

< cull_face ></cull face >
< depth_mask ></ depth_mask >

</ pass >

NOTE: Render states are sub-elements of a pasgmeiem

© 2007 Advanced Micro Devices, Ingll rights reserved.
23



Render Monkey COLLADA FX Exporter and Mesh Importer

RenderMonkey Examples and COLLADA FX

This section classifies the RenderMonkey effedis groups based on the effect features that they us
We describe in detail how each group of effectm#pped to the GLSL profile, the reasoning behind
the mapping, and point out any limitations andrretsbns.

6.4 Basic FX — How texture mapping works

The following effect examples are considered basithat they consist of just model data, textures
(1D, 2D and 3D), uniforms, and a single pass.

Anisotropic.rfx : Satin, Brushed Metal.

Eroded.rfx

Evil.rfx

Fabric.rfx : Velvet, Rag, Plaid.

Fractal.rfx : Julia Fixed, Mandelbrot fixed.

Glittering.rfx

lllumination.rfx

lllumination Advanced.rfx

NPR.rfx: Hatch, Metallic Cartoon, Toon.

Plastic.rfx

RenderMan.rfx

Stones.rixSimple Marble, Blue Marble, Musgrave Strata, Veihgarble, Saturn, Granite.
Wood.rfx: Dark Shiny Wood, Concentric Rings Wood, Noisyr§hWood, Parallel Cuts Wood, Just
Concentric Rings of Two Colors, Noisy Concentria@d, Noisy Concentric Rings with Wobble, Solid
Noise, Ivory, Final Lit Noisy Rings with Wobble.

These effects render directly into the frame buffied may use render state settings. Structuralgy; t
are the simplest to map to the GLSL profile andhesftect (except for the RenderMan* and Stones*
examples) contains only one pass. NPR containdestsf that last of which (silhouette/gooch) is a
multi-pass effect and is discussed in the multspsesction.

* The RenderMan and Stone examples contains nailtipéses only to support a different geometry
representation per pass — it is not a pure mulspaffect like fur. Each of these passes is cuyrent
exported as a separate effect and more work is iredquto get this effect to work with the
OpenSceneGraph viewer.

The illumination.rfx example contains 5 effectsttieaplore various aspects of lighting and texture
mapping. We discuss the COLLADA document that isodpced by exporting the effect
PerVertex_lllumination. The overall structure oét@OLLADA version is as we described above in
the previous Chapters 2, 3, and 4. Here we focuthenCOLLADA elements required to describe
texture mapping.
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6.4.1 Defining the sampler and surface

Three elements are required to describe a 2D ®xtiap <sampler2D>, <surface>, and <image>. A
sampler references a surface which references aageim In the following example
baseMap EO PO _Sampler uses baseMap_ EO PO_Surfdoe @sture source. The surface contains
an <init_from> element that describes which imageuse as the texture source. In this case
baseMap_EO_PO is an internal name for the imagehadill be setup in the image library.

The following example points out a complexity in OGDA that needs some explanation. The
elements for the sampler and surface seem to ligeddivice, first in the material description aher
again in the effect description. The <setparam>ueslin the material description are intended to
override the <newparam> values in the effect dpson. This allows the values at the effect lewel t
be changed at the materials description level.

<library_materials >
< material id = " PerVertex_lllumination_EO_PO_MP_MAT "
Name =  "PerVertex_lllumination_EO_ PO _MP_MAT" >
<instance_effect url = "#PerVertex_lllumination_ EO_P0O_MP_FX" >
<technique_hint platform = "PC-OGL"
Profile = "GLSL"
Ref = "PerVertex_lllumination_EO_PO_MP_TECH" >
</technique_hint>
< setparam ref= "baseMap_EO_PO_Sampler ">
< sampler2D >
< source >baseMap EO PO_Surface </source>
<minfilter>LINEAR_MIPMAP_LINEAR</ minfilter>

<madfilter>LINEAR</madfilter>
</sampler2D>

</setparam>
< setparam ref= "baseMap_EO_PO_Surface ">
< surface type= "2D" >
< init from >baseMap_EO_PO0</init_from>
<format>A8R8G8B8</format>
</surface>
</setparam>

</instance_effect>
</material>
</library_materials>

<library_effects >
<.>
< effect id=" PerVertex_ lllumination_ EO PO MP_FX ">
< profile GLSL >
< newparam sid=" baseMap_EO_PO_Sampler ">
< sampler2D >
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< source >baseMap EO _PO_Surface </source>
<minfilter>LINEAR_MIPMAP_LINEAR</min filter>
<madfilter>LINEAR</madfilter>

</sampler2D>

</newparam>
< newparam sid=" baseMap_EO_PO_Surface ">
< surface type="2D">
< init from >baseMap_EO_PO0</init_from>
<format>A8R8G8B8</format>
</surface>
</newparam>

</profile_GLSL>
</effect>
</library_effects>

6.4.2 Defining an image

The location of the image is defined in the <ligramages> element. In the above example the
surface is initialized by baseMap EO PO which iselit initialized by the texture file at
lllumination_1/base.tga.

<library_images >
< image id= "baseMap_EO P0" name="baseMap_ EO_PO0" >
< init_from  >./lllumination_1/base.tga </init_from>
</image>
</library_images>

6.4.3 Binding the sampler2D to the shader uniform

Finally, the sampler is bound to both the verted tlagments shader uniforms as follows:

<technique sid= "PerVertex_lllumination_EO PO _MP_TECH" >
<pass sid= "Single_Pass" >

< shader stage= "VERTEXPROGRAM"

<.,.>
< bind symbol= "baseMap" >
< param ref= " baseMap_EO_PO_Sampler " ></param>
</bind>
</shader>

< shader stage= "FRAGMENTPROGRAM"

<.>
< bind symbol= " baseMap" >
< param ref= "baseMap_EO_PO_Sampler " ></param>
</bind>
</shader>
</pass>

</technique>
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6.5 Animated Uniforms and RenderMonkey Semantics

The following examples use animated uniforms tg/\&@me aspect of the effect.

Bounce.rfx: Deforming surface, solid surface.
Earth.rfx

Morph.rfx : Twisted, Morph.

Motion Blur.rfx : Animated Motion blur.

Particle System.rfx Particle Volume, Snake, Fire.
Speaker.rfx

Most of the animations are time related and singgiding motion. RenderMonkey supports a set of
semantics that can be applied to uniforms, for etarthe effect Bounce on Deforming Surface uses
“time_0_X" to deform the surface over time. Earth.uses, “sin_time_0 2PI”, “time_0 1", and
cos_time_0_2PI”" to create the cycling of the swouad the planet coupled with a mixing of daytime,
nighttime, and cloud cover textures.

6.5.1 Supporting time-based uniforms

All RenderMonkey semantics are exported in COLLAD# it is up to the user’'s chosen renderer to
support them correctly. The following RenderMonlsgynantics are supported in the OpenSceneGraph
COLLADA Viewer:

TimeO_X

CosTime0_X
SinTime0_X

TimeO_1

TimeO_2PI
CosTime0O_2PI
SinTime0_2PI
Passindex
ViewDirection
ViewPosition

View

Viewlnverse
ViewlnverseTranspose
Projection

World

WorldInverse
WorldInverseTranspose
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ViewInverseTranspose
ViewTranspose
WorldTranspose
ProjectionTranspose

In the following example we show a typical cyclimé-based uniform. It has an associated semantic
that will be used by the renderer to update théoumi correctly on each pass. In this case the umifo
is used to rotate an environment map in the AmkBmaiusion example.

<library_effects>
<,.>
<effect id= "PerVertex_lllumination_EO_PO_MP_FX" >
<profile_GLSL>

< newparam sid= "time 0 2Pl EO PO ">
< semantic >Time0_2P| </semantic>
< float >0.135676</ float >
</newparam>

</profile_GLSL>
</effect>
</library_effects>

6.5.2 Implementing RenderMonkey Uniform Semantics

RenderMonkey uses a time cycle period of 120 byaulefand is used in some time related
calculations. The value is user definable and rseclly exported by RenderMonkey as an extra. It is
critical in how to apply the time related semaniitshe renderer. The OpenSceneGraph COLLADA
FX Viewer is currently hardwired to use 120 aslihse time variable if the value is not detectetthén
COLLADA document.

The time related semantics should be implementgadun renderer as follows:

fTimeCyclePeriod = 120.0f; // Update this value if the extra is detected.
float fTimeOtol = fTime / max(1.0f, fTimeCyclePerio d);

/I Angle will oscillate between 0..2P1 within the ¢ ycle period

double fAngle = (fmod(fTime,fTimeCyclePeriod)/fTime CyclePeriod)*2.0f*RM_PI;

if (semantic == Time0_1)
time = fTimeOtol );

else if (semantic == CosTime0_1)
time = cos( fTimeOtol );

else if (semantic == SinTime0_1)
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time = sin( fTimeOto1 );

else if (semantic == TanTime0_1)

{

time = tan( fTimeOtol );

else if (semantic == Time0_2P1I)

{

time = fAngle ;

else if (semantic == Cos Time0_2PI)

{

time = cos( fAngle ));

else if (semantic == Sin Time0_2PlI)

{
time = sin( fAngle ) );

else if (semantic == Tan Time0_2PI)

{
time = tan( fAngle ) );

}

6.6 Cube Mapping FX

The following examples use cube mapping in theckffe

AmbientOcclusion.rfx

Disco Lighting.rfx

Glass.rfx: Simple Glass, Complex Glass.
Reflections Refractions.rfx

In COLLADA cube mapping is a minor variation on uégy 2D texture mapping. Cube mapping uses
the <setparam>, and <newparam> elements to sdteupampler and surfaces with the only changes
being that we use a samplerCUBE and multiple insageces in the surface.

In the following example we only show the <setparadefinitions knowing that <newparam>’s
duplicate them exactly. We can see in Environmedt HD_Sampler that it uses a samplerCUBE,
references the surface named Environment_EO_PGc®urfand contains texture wrapping and
filtering directives.

<setparam ref= "Environment EO_PO_Sampler ">
< samplerCUBE >
<source> Environment_EO_PO_Surface </source>

<wrap_s>CLAMP</wrap_s>
<wrap_t>CLAMP</wrap_t>
<wrap_p>CLAMP</wrap_p>
<minfilter>LINEAR</minfilter>
<madfilter>LINEAR</magfilter>
</samplerCUBE>
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</setparam>

The surface description is now of type “CUBE”, wés@s in regular texture mapping it was “2D”, and
an <init_cube> is used to initialise each of thbasi6 faces. Internally, RenderMonkey uses a DDS
format for its cube maps, however the COLLADA expowoutputs non-mipmapped TGA images for
the faces. This may change in the future to allbgvuser to select which format that they can output
Each of the faces references an internal COLLADAgm whos source is defined in the <image>

element in the <library_images>.

<setparam ref= " Environment_EO_PO_Surface
< surface type= "CUBE >
< init_cube >
<face ref= " GraceCathedral EO_PO_cube_ f0 " ></face>
<face ref= "GraceCathedral EO_PO_cube f1" ></face>
<face ref= "GraceCathedral EO_PO_cube f2" ></face>
<face ref= "GraceCathedral EO_ PO _cube_ f3" ></face>
<face ref= "GraceCathedral EO_ PO _cube_ f4" ></face>
<face ref= "GraceCathedral EO_ PO _cube_ f5" ></face>
</init_cube>
<format>A8R8G8B8</format>
<mipmap_generate> false </mipmap_generate>
</surface>
</setparam>

<library_images>

< image id= " GraceCathedral EO_PO_cube fO

" name="GraceCathedral_EO_PO0_cube_f0"

<init_from> .JAmbientOcclusion/grace_cube_cubemap_0.tga </init_from>
</image>
<image id= "GraceCathedral EO_PO_cube f1" name= "GraceCathedral_EO_PO_cube_f1"
<init_from>./AmbientOcclusion/grace_cube_cube map_1.tga</init_from>
</image>
<image id= "GraceCathedral EO_ PO _cube_f2" name= "GraceCathedral_EO_PO_cube_f2"
<init_from>./AmbientOcclusion/grace_cube_cube map_2.tga</init_from>
</image>
<image id= "GraceCathedral EO_ PO _cube_ f3" name= "GraceCathedral_EO_PO_cube_ f3"

<init_from>./AmbientOcclusion/grace_cube_cube
</image>

<image id= "GraceCathedral EO_PO_cube f4"
<init_from>./AmbientOcclusion/grace_cube_cube

</image>

<image id= "GraceCathedral EO_ PO _cube_ f5"

<init_from>./AmbientOcclusion/grace_cube_cube
</image>

</library_images>

map_3.tga</init_from>

name="GraceCathedral EO_PO_cube f4"
map_4.tga</init_from>

name= "GraceCathedral_EO_PO_cube_ f5"
map_5.tga</init_from>
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6.7 Vertex Attributes

Vertex attributes are demonstrated in many of teederMonkey examples but are best represented by
the effects in show.rfx.

Show.rfx: ShowWrapTexcoord_s, ShowWrapTexcoord_t, ShovpWeacoord_st,
ShowTexCoord_s, ShowTexCoord_t, ShowObjectNorntadw®bjectTangent,
ShowObjectBinormal, ShowEyeNormal, ShowEyeBinormal.

Generic vertex attributes (e.g. tangent and binbda#a) are handled in two places in COLLADA.
Firstly, the <bind_vertex_input> element is usedgssociate a semantic with a generic vertex at&ibu
This takes place in the <instance_material> elemanthe following example the tangent semantic
name is associated with generic vertex attributedsx 1 (as specified by the input_set value), thed
data will be bound to the rm_Tangent uniform in @teader code. The bi-normal semantic is
associated with generic vertex attribute 2 and ddorthe rm_Binormal uniform in the shader code.

<library_visual_scenes>

<visual_scene id= "VisualSceneNode" name= "untitled" >
<node id= "model_EO PO _MESH 0 REF 1" name="model EO PO MESH 0 REF 1" >
<instance_geometry url= "#model EO_PO_MESH 0 REF 1 lib" >

<bind_material>
<technique_common>

< instance_material symbol= "ShowWrapTexcoord_s EO0_PO_MP_MAT"
target= "#ShowWrapTexcoord_s_EO_PO_MP_MAT" >
< bind_vertex_input semantic ="rm_Tangent "
input_semantic =" TANGENT
input_set ="1">

</bind_vertex_input>

< bind_vertex_input semantic ="rm_Binormal
input_semantic =" BINORMAL
input_set ="2">

</bind_vertex_input>

</instance_material>
</techniqgue_common>
</bind_material>
</instance_geometry>
</node>
</visual_scene>
</library_visual_scenes>

The second place where generic vertex attributeshandled is in the <triangles> element. In the

following example we see a <mesh> description wifte <source> data streams and <vertices>

element. The <triangles> element makes use of dlece data and associates each one with the
relevant semantic. Vertices, Normals, and Textuser@inates are assumed to be taken care of by the
conventional OpenGL vertex attributes. Howevergat and bi-normal data have a set attribute of 1

and 2 respectively. We interpret the set attritagethe index to the generic vertex attribute amay
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GL2, so tangent data should end up in generic xextteibute 1 and bi-normal data in index 2. This i
implemented in the OpenSceneGraph CCOLLADA FX Viewe

<library_geometries>

<geometry id= "model_EO PO _MESH 0 REF 1 lib" name="model EO_PO_MESH 0 REF 1" >
< mesh>

<source id= "model_EO_PO_MESH_0 REF 1 lib_positions" name= "position" >

<.>

</source>

<source id= "model EO PO _MESH_0 REF_1 lib_normals" name="normal" >

<.>

</source>

<source id= "model_ EO PO _MESH_0 REF 1 lib_texcoords" name= "texcoords" >

<.>

</source>

<source id= "model_EO PO _MESH_0 REF 1 lib_tangents" name= "tangent" >

<.>

</source>

<source id= "model_EO PO _MESH_0 REF_1 lib_binormals" name="binormal" >

<.>

</source>

< vertices id= "model EO_ PO MESH 0 REF 1 lib_vertices" >

< input semantic= " POSITION"

source= "#model EO_PO_MESH_0 REF 1 lib_positions" >
</input>

<input semantic= " NORMAL
source= "#model EO PO _MESH 0 REF 1 lib_normals" >

</input>
< input semantic= " TEXCOORD

source= "#model EO PO MESH_0 REF_1 lib_texcoords" >
</input>

<input semantic= " TANGENT
source= "#model EO PO MESH_0O REF_1 lib_tangents"

</input>
< input semantic= " BINORMAL
source= "#model EO PO_MESH 0 REF_1 lib_binormals"
</input>

</vertices>

< triangles count= "39800" material=  "ShowWrapTexcoord s E0O PO _MP_MAT" >
< input offset= "0" semantic= " VERTEX
source= "#model EO PO _MESH_ 0 REF_1 lib_vertices" >
</input>
<p>... . </p>

</triangles>

</mesh>
</geometry>
</library_geometries>
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6.8 Full Screen FX

Fire.rfx : Flame, Fire Ball, Explosion, Inferno, Lava flow.

NormalMap Filter.rfx

ScreenSpace Effects.rixElectricity, ECG, Graph, Waterfall, Dizzy, Nighk® Old Scratchy Movie,
HueSaturationintensity, Laplace, Selective Blur.

The defining feature for a full screen effect iatth polygon quad is projected to fit the screeth @an
texture effect is rendered on the quad. The tegtare set up exactly the same way as in the prelyiou
discussed examples and geometry is described isaime way. Many of the full screen effects are
essentially 2D texture effects that animate onfthlescreen quad. Essentially, the only difference
between this type of effect and the previously ussed 3D effects is mapping of the quad to fit the
screen. This is typically done using some variatibthe following GLSL code in the vertex shader:

varying vec2 vTexCoord,
void main(void)

vec2 Position;
Position.xy = sign(gl_Vertex.xy);

gl_Position = vec4(Position.xy, 0.0, 1.0);
vTexCoord = Position.xy;

}

The full screen quad vertex data usually ranges #b.0 to + 1.0 in X and Y and the Z is set t0i0.0
the vertex shader code. The gl_ModelViewMatrix & msed in positioning the vertices so quad
continually fills the screen. This technique is dise the majority of the full screen effect exangle
however, OIdTV is a little more complicated asses a render to texture pass and is discussed later

6.9 Multi-pass FX

Fur.rfx: Colored Fur, Textured Fur, Flowing Fur.

As mentioned earlier, multi-pass has two forms enéerMonkey. In RenderMonkey each pass is
capable of rendering a different set of geometomfrother passes in the same effect. This feature
allows more than one model to be displayed in Hmeseffect, each with a different visual result. A
good example of this is the model of an elephadtitntusks as used in the Stones.rfx examples Eac
effect in the workspace has two passes, one passgatone effect to be applied to the body, amel o
pass to apply the ivory effect to the tusks. COLLAABannot associate different geometries to passes
within one effect, so in these cases each pasgied as a separate effect. These are not trilie mu
pass effects as the resulting COLLADA document aimist multiple effects — not multiple passes
within a single effect.

The Fur examples are true multi-pass in that suls#gasses re-uses the setup of the previousrpass
order to build up a complex effect through repeateplication of the same shader code. In thesescase
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the shader code and render state is defined o enn this case in the first and second pasdes. T
subsequent passes inherit this information in &gs® supported internally by RenderMonkey. The
COLLADA Exporter is able to detect this type of ingass effect and map it to a COLLADA
equivalent.

It will definitely help you to understand this colap effect if you start RenderMonkey and load the
GL2 Fur example at this point.

In the Fur example there are 16 passes. The fass$ plefines the vertex and fragment shaders and
renders a solid skin for the torus object using Fhe texture. The second pass (hamed Fur Pass_1)
contains a render state block that enables additl@ blending, but it does not contain shadete T
second pass inherits the shaders from the first g&ss. The remaining passes (hamed Fur Pass_2 to
Fur Pass_15) inherit both the shaders and the ratates from passes one and two.

We cannot assume that a destination renderer mtérpret a COLLADA version of this effect that
does not have shader code in each pass, so weenpetd the COLLADA version of the effect to
fully define the shaders and render states fopadises. This may seem like a lot of duplication but
COLLADA handles this quite well.

Please note that this effect uses a uniform variahlled pass_index — an integer that RenderMonkey
increments on each pass. The shader code rea@sftctive pass_index uniform on each pass and uses
it to expand the shell of the torus body. As thespa increment from 1 to 15 the body of the torus
expands, and when re-rendered it blends with tegigus contents of the frame buffer, causing the
unique visual effect. To handle this in COLLADA wgport an already pre-incremented version of the
pass_index for each pass as follows.

<newparam sid= "pass_index_ EO_PO_P1 ">
<semantic>PassIndex</semantic>

< float >1</float >

</newparam>

<newparam sid= "pass_index_EO_PO_P2 ">
<semantic>PassIndex</semantic>

< float >2</float >

</newparam>

<newparam sid= "pass_index_EO PO _P3" >
<semantic>PassIndex</semantic>

< float >3</float >

</newparam>

The pre-incremented Passindex values get bourtgetshiader code in the <pass> elements causing the
shell of torus to expand correctly (see below).

The missing shader code and render state is esmugd using COLLADA, we simply add a <name>
element to each of the passes that do not explidéfine shader code and reference the shader code
from the first pass. We do the same for the restie, we assume that if a render state blocksexist
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a previous pass we should inherit it for all sulnse passes. Of course, another way to fix thisldvou
be to explicitly define the shader code and theleestate block in each pass in RendeMonkey itself!

<pass sid= " Skin_Pass ">

<shader stage= "VERTEXPROGRAM"
< name source= " Vertex_Program_EO _PO_shader_vp 0 " >main</name>
< bind symbol= "pass_index ">
< param ref= " pass_index EO_PO_PO " ></param>
</bind>
<..>
</shader>
<shader stage= "FRAGMENTPROGRAM"
< name source= " Fragment_Program_EO PO _shader fp_0 " >main</name>
< bind symbol= "pass_index ">
< param ref= "pass_index EO_PO_PO " ></param>
</bind>
<.>
</shader>
</pass>

<pass sid= "Fur Pass 1 ">

<shader stage= "VERTEXPROGRAM"
< name source= " Vertex_Program_EO_PO_shader_vp 0 " >main</name>
< bind symbol= "pass_index ">
< param ref= "pass_index EO_PO_P1 "></param>
</bind>
<.>
</shader>
<shader stage= "FRAGMENTPROGRAM"
< name source= " Fragment_Program_EO PO _shader fp_0 " >main</name>
< bind symbol= "pass_index ">
< param ref= "pass_index EO_PO_P1 "></param>
</bind>
</shader>
<blend_enable value= "true" ></blend_enable>
<blend_equation_separate>
<rgb></rgh>

<alpha></alpha>
</blend_equation_separate>
<blend_func_separate>
<src_rgb value= "SRC_ALPHA"></src_rgb>
<dest_rgb value= "ONE"></dest_rgb>
</blend_func_separate>

</pass>
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6.10 Render-To-Texture FX

RenderToTexture.rfx

The render-to-texture (RTTs) examples require e af some interesting COLLADA elements and
complex multiple RTTs are quite challenging to expBTT is a simple concept, a pass renders into a
texture as opposed to the back buffer, and anghss uses the rendered texture as a texture source
instead of a static image. Describing RTT targets get complicated when a target is written into
more than once by a number of passes.

RenderToTexture.rfx is a simple example to stathwas it contains two passes, the first generates a
hatched teapot texture and the second maps it tnesurface of a teapot mesh. The first pass
produces the texture and is defined in COLLADA jiilst any other surface. The surface is defined as
2D but instead of having an <init_from> elemenhais an <init_as_target> element to label it as an
render destination. The surface also specifieRihE size.

<newparam sid= "renderTexture_RenderTarget_Surface ">
< surface type= "2D">
< init_as_target ></init_as_target>
< format >A8R8G8B8</format>
< size >512 512 O0</size>
</surface>
</newparam>

<newparam sid= " TextureO_EO_P1 Sampler ">
<sampler2D>
<source>renderTexture_RenderTarget Surface</sourc e>
<wrap_s>WRAP</wrap_s>
<wrap_t>WRAP</wrap_t>
</sampler2D>
</ newparam>

The first pass is set up to be an RTT pass usitjok_target>, <color_clear> and < depth_clear> to
define the pass as a render destination. In th@eiflg example the
renderTexture_RenderTarget_Surface is set to bR THedestination

<pass sid= "RenderToTexture ">
< color_target >renderTexture_RenderTarget_Surface </color_target>
< color_clear >0.192157 0.470588 0.176471 O</color_clear>
< depth_clear >1</depth_clear>

<shader stage= "VERTEXPROGRAM'"
<compiler_target>110</compiler_target>
<name source= "Vertex_Program_EO_PO_shader_vp_0" >main</name>
</shader>
<shader stage= "FRAGMENTPROGRAM"
<compiler_target>110</compiler_target>
<name source= "Fragment_Program_EO_PO_shader_fp_0" >main</name>
<bind symbol= "Base" >
<param ref= "Base _EO _PO_Sampler" ></param>
</bind>
</shader>
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</pass>

When the first pass is executed the output getderexa into the surface named
renderTexture_RenderTarget_Surface.

The second pass binds the sampler which refereéheasndered surface. In this case
TextureO_EO _P1 Sampler references renderTextureleREarget_Surface.

<pass sid= "Final_Render ">
<shader stage=  "VERTEXPROGRAM"
<compiler_target>110</compiler_target>
<name source=  "Vertex_Program_EO P1 VP" >main</name>
</shader>
<shader stage=  "FRAGMENTPROGRAM"
<compiler_target>110</compiler_target>
<name source=  "Fragment_Program_EO P1 FP" >main</name>
<bind symbol= " TextureO ">
<param ref= "TextureO_EO_P1 Sampler " ></param>
</bind>
<bind symbol= "Texturel" >
<param ref= "Texturel_Sampler” ></param>
</bind>
</shader>
</pass>

6.11 Full Screen Effects with render to texture

Depth Complexity.rfx

Depth of Field.rfx

HDR.rfx

Ooze.rfx: Ooze, Ooze2.
OrderindependentTransparency.rfx
OIdTV (in ScreenSpace Effects.rfx)

The above effects do not map well to COLLADA 1.£ffects. These effects contain both render
targets and full-screen effects. COLLADA 1.4.1 usevaluate_scene> to describe these kind of
effects and the schema is currently under-define@lso assumes that known effect patterns are
understood by the COLLADA generating applicatioon@non effect patterns are:

1) Render all objects in the scene into an off screkadow buffer,
2) Render all objects in the scene into a textureapuly a second pass to filter the texture and
display it on a full screen quad.

In addition to this <evaluate_scene> is currentgigned to work within an effect stack framework
and this implies that a specific type of rendesngport is required to correctly view these effects

While RenderMonkey supports render to texture amt dcreen effects individually, it does not
support higher level effect patterns internally amaurrently unable to map these types of efféxts

© 2007 Advanced Micro Devices, Ingll rights reserved.
37



Render Monkey COLLADA FX Exporter and Mesh Importer

COLLADA. It is hoped that future versions of COLLADwiIll be flexible enough to support linear
effects chains.
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7 RenderMonkey’'s COLLADA Element Naming Convention

When generating names for COLLADA elements the ewpouses the Effect, Pass, Mesh, and
Reference indices to name elements.

7.1 Model naming

Example:Model EO_PO_MESH_0 _REF_1 lib

Model - This is a model

EO - Origin at Effect index O

PO - Origin at Pass index 0

MESH_O - Mesh index 0

REF_1 - First export of this geometry (a mesh can beoebed more than once under certain
conditions).

7.2 Effect naming

Example:Textured_EO_PO_MP_FX

Textured - Name of the DAE file and effect

EO - Associated with Effect index 0

PO - Associated with Pass index 0

MP - Exported in true multi-pass mode (a RenderMgmass exports directly to a GLSL
pass)

RTT - Render To Texture effect.

FX - This is an effect

7.3 Material naming

Example:Textured_EO_PO_MP_MAT

Textured - Name of the DAE file and effect

EO - Associated with Effect index 0

PO - Associated with Pass index 0

MP - Exported in true multi-pass mode (a RenderMgmass exports directly to a GLSL
pass)

RTT - Render To Texture material

MAT - This is a material
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7.4 Shader naming

Examples: Vertex Program_EO _PO_VP
Fragment_Program_EO_PO_FP

Vertex_Program - Prefix from RenderMonkey vertex program name
EO - Associated with Effect index 0

PO - Associated with Pass index O

VP - Vertex Program indicator

FP - Fragment Program indicator
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8 Example COLLADA GLSL data

The following profile_GLSL example is a one-sidedrgle with a bump map. The example requires
two texture sources to work and both of these @fobnd in the RenderMonkey 1.8 examples media
directory (FieldstoneBumpDOT3.tga and Fieldstors).tg

Image rendered using the OpenSceneGraph 1.2
COLLADA GLSL FX Viewer

<COLLADA xmins="http://www.collada.org/2005/11/COLL ADASchema" version="1.4.1">
<asset>
<contributor>
<author></author>
<authoring_tool>RenderMonkey</authoring_to ol>
<comments>Output from RenderMonkey COLLADA Exporter</comments>

<copyright></copyright>

<source_data></source_data>
</contributor>
<created>2007-12-11T14:24:00Z</created>
<modified>2007-12-11T14:24:00Z</modified>
<unit meter="0.01" name="centimeter"></unit>
<up_axis>Y_UP</up_axis>

</asset>
<library_visual_scenes>
<visual_scene id="VisualSceneNode" name="unti tled">
<node id="Model_EO_MESH_0_REF_1" name="Mod el_EO_MESH_0_REF_1">
<instance_geometry url="#Model_EO0_MESH_ 0_REF_1_lib">

<bind_material>
<technique_common>

<instance_material symbol="Tex tured_Bump_EO_MP_MAT"
target="#Textured_Bump_EO_MP_MAT">
<bind_vertex_input semantic ="rm_Binormal" input_semantic="BINORMAL"
input_set="2"></bind_vertex_input>
<bind_vertex_input semantic ="rm_Tangent" input_semantic="TANGENT"

input_set="1"></bind_vertex_input>

</instance_material>

</technique_common>
</bind_material>

</instance_geometry>
</node>
</visual_scene>
</library_visual_scenes>
<library_materials>

<material id="Textured_Bump_EO_MP_MAT" name=" Textured_Bump_EO_MP_MAT">
<instance_effect url="#Textured_Bump_EO0_MP _FX">
<technique_hint platform="PC-OGL" profi le="GLSL"

ref="Textured_Bump_EO_MP_TECH"></technique_hint>
<setparam ref="fSpecularPower_EO_P0">
<float>25</float>
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</setparam>
<setparam ref="fvAmbient_EO_P0">

<float4>0.368627 0.368421 0.368421 1 </float4>
</setparam>
<setparam ref="fvDiffuse_EQ_P0">

<float4>0.886275 0.885003 0.885003 1 </float4>
</setparam>

<setparam ref="fvEyePosition_EQ_P0">
<float3>0 0 100</float3>
</setparam>
<setparam ref="fvLightPosition_EO0_P0">
<float3>-100 100 100</float3>
</setparam>
<setparam ref="fvSpecular_EO_P0">
<float4>0.490196 0.488722 0.488722 1 </float4>
</setparam>
<setparam ref="baseMap_Sampler">
<sampler2D>
<source>baseMap_Surface</source>
<minfilter>LINEAR_MIPMAP_LINEAR</ minfilter>
<magfilter>LINEAR</magfilter>
</sampler2D>
</setparam>
<setparam ref="baseMap_Surface">
<surface type="2D">
<init_from>base_EO0</init_from>
<format>A8R8G8B8</format>
</surface>
</setparam>
<setparam ref="bumpMap_Sampler">
<sampler2D>
<source>bumpMap_Surface</source>
<minfilter>LINEAR_MIPMAP_LINEAR</ minfilter>
<magfilter>LINEAR</magfilter>
</sampler2D>
</setparam>
<setparam ref="bumpMap_Surface">
<surface type="2D">
<init_from>bump_EO0</init_from>
<format>A8R8G8B8</format>
</surface>
</setparam>
</instance_effect>
</material>
</library_materials>
<library_effects>
<effect id="Textured_Bump_EO0_MP_FX">
<profile_COMMON>
<technique sid="phong">
<phong>
<emission>
<color>0 0 0 1</color>
</emission>
<ambient>
<color>0 0 0 1</color>
</ambient>
<diffuse>
<color>1 0.75 0.07 1</color>
</diffuse>
<specular>
<color>0.35 0.35 0.35 1</color >
</specular>
<shininess>
<float>10</float>
</shininess>
<reflective>
<color>0 0 0 1</color>
</reflective>
<reflectivity>
<float>0.5</float>
</reflectivity>
<transparent>
<color>0 0 0 1</color>
</transparent>
<transparency>
<float>1</float>
</transparency>
<index_of_refraction>
<float>1</float>
</index_of_refraction>
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</phong>
</technique>
</profile_COMMON>
<profile_GLSL>
<code sid="Vertex_Program_EO_PO_VP">uni
uniform vec3 fvEyePosition;

varying vec2 Texcoord;
varying vec3 ViewDirection;
varying vec3 LightDirection;

attribute vec3 rm_Binormal;
attribute vec3 rm_Tangent;

void main( void )

gl_Position = ftransform();
Texcoord = gl_MultiTexCoord0.xy;

vec4 fvObjectPosition = gl_ModelViewMatrix * gl_Ve

vec3 fvViewDirection = fvEyePosition - fvObjectPos
vec3 fvLightDirection = fvLightPosition - fvObject

vec3 fvNormal = gl_NormalMatrix * gl_Normal;
vec3 fvBinormal = gl_NormalMatrix * rm_Binormal;
vec3 fvTangent = gl_NormalMatrix * rm_Tangent;

ViewDirection.x = dot( fvTangent, fvViewDirection
ViewDirection.y = dot( fvBinormal, fvViewDirection
ViewDirection.z = dot( fvNormal, fvViewDirection )

LightDirection.x = dot( fvTangent, fvLightDirectio
LightDirection.y = dot( fvBinormal, fvLightDirecti
LightDirection.z = dot( fvNormal, fvLightDirection

}</code>
<code sid="Fragment_Program_EO_PO_FP">u
uniform vec4 fvSpecular;
uniform vec4 fvDiffuse;
uniform float fSpecularPower;

uniform sampler2D baseMap;
uniform sampler2D bumpMap;

varying vec2 Texcoord;
varying vec3 ViewDirection;
varying vec3 LightDirection;

void main( void )

vec3 fvLightDirection = normalize( LightDirection
vec3 fvNormal = normalize( ( texture2D( bumpMap, T
float fNDotL = dot( fvNormal, fvLightDirection );

vec3 fvReflection = normalize( ( ( 2.0 * fvNormal
vec3 fvViewDirection = normalize( ViewDirection );
float fRDotV = max( 0.0, dot( fvReflection, fvView

vec4 fvBaseColor = texture2D( baseMap, Texcoord );

vec4 fvTotalAmbient = fvAmbient * fvBaseColor;
vec4 fvTotalDiffuse = fvDiffuse * fNDotL * fvBaseC
vec4 fvTotalSpecular = fvSpecular * ( pow( fRDotV,

gl_FragColor = ( fvTotalAmbient + fvTotalDiffuse +

}</code>

<newparam sid="fSpecularPower_EO_P0">
<float>25</float>

</newparam>

<newparam sid="fvAmbient_EO_P0">
<float4>0.368627 0.368421 0.368421 1

</newparam>

<newparam sid="fvDiffuse_EQ_P0">
<float4>0.886275 0.885003 0.885003 1

</newparam>

<newparam sid="fvEyePosition_EO0_P0">
<float3>0 0 100</float3>

</newparam>

form vec3 fvLightPosition;

rtex;

ition.xyz;
Position.xyz;

n.xyz);
on.xyz );
XYz );

niform vec4 fvAmbient;

)i
excoord ).xyz*2.0)-1.0);

) * fNDotL ) - fvLightDirection );

Direction ) );

olor;
fSpecularPower ) );

fvTotalSpecular );

</float4>

</float4>
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<newparam sid="fvLightPosition_EO0_P0">
<float3>-100 100 100</float3>
</newparam>
<newparam sid="fvSpecular_EQ_P0">
<float4>0.490196 0.488722 0.488722 1
</newparam>
<newparam sid="baseMap_Sampler">
<sampler2D>
<source>baseMap_Surface</source>
<minfilter>LINEAR_MIPMAP_LINEAR</
<magfilter>LINEAR</magfilter>
</sampler2D>
</newparam>
<newparam sid="baseMap_Surface">
<surface type="2D">
<init_from>base_EO0</init_from>
<format>A8R8G8B8</format>
</surface>
</newparam>
<newparam sid="bumpMap_Sampler">
<sampler2D>
<source>bumpMap_Surface</source>
<minfilter>LINEAR_MIPMAP_LINEAR</
<magfilter>LINEAR</magfilter>
</sampler2D>
</newparam>
<newparam sid="bumpMap_Surface">
<surface type="2D">
<init_from>bump_EO</init_from>
<format>A8R8G8B8</format>
</surface>
</newparam>

<technique sid="Textured_Bump_EO_MP_TEC

<pass sid="Pass_0">
<shader stage="VERTEXPROGRAM">
<compiler_target>110</compiler
<name source="Vertex_Program_E
<bind symbol="fvEyePosition">
<param ref="fvEyePosition_E
</bind>
<bind symbol="fvLightPosition"
<param ref="fvLightPosition
</bind>
</shader>

<shader stage="FRAGMENTPROGRAM">

<compiler_target>110</compiler
<name source="Fragment_Program
<bind symbol="fSpecularPower">
<param ref="fSpecularPower_
</bind>
<bind symbol="fvAmbient">
<param ref="fvAmbient_EOQ_PO
</bind>
<bind symbol="fvDiffuse">
<param ref="fvDiffuse_EO_PO
</bind>
<bind symbol="fvSpecular">
<param ref="fvSpecular_EQ_P
</bind>
<bind symbol="baseMap">
<param ref="baseMap_Sampler
</bind>
<bind symbol="bumpMap">
<param ref="bumpMap_Sampler
</bind>
</shader>
</pass>
</technique>
</profile_GLSL>
<extra>
<technique profile="RenderMonkey">
<RenderMonkey_TimeCycle>
<param type="float">120.000000</p
</RenderMonkey_TimeCycle>
</technique>
</extra>

</effect>
</library_effects>
<library_images>
<image id="base_EO0" nhame="base_EO0">

</float4>

minfilter>

minfilter>

H'>
_target>
0_PO_VP">main</name>
0_P0"></param>

>
_EO0_PO0"></param>

_target>
_EO_PO_FP">main</name>
EO_POQ"></param>
"></param>

"></param>

0"></param>

"></param>

"></param>

aram>
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<init_from>./Textured_Bump/Fieldstone.tga<
</image>
<image id="bump_EO0" name="bump_E0">
<init_from>./Textured_Bump/FieldstoneBumpD
</image>
</library_images>
<library_geometries>
<geometry id="Model_EO_MESH_0_REF_1_lib" name
<mesh>
<source id="Model_EO_MESH_0_REF_1_lib_p
<float_array id="Model_EO_MESH_0_REF
0 50 O</float_array>
<technique_common>
<accessor count="3" source="#Mode
<param name="X" type="float"><
<param name="Y" type="float"><
<param name="Z" type="float"><

</accessor>
</technique_common>
</source>
<source id="Model_EO_MESH_0_REF_1 lib_n
<float_array id="Model_EO_MESH_0_REF
1</float_array>
<technique_common>
<accessor count="3" source="#Mode
<param name="X" type="float"><
<param name="Y" type="float"><
<param name="Z" type="float"><
</accessor>
</technique_common>
</source>
<source id="Model_EO_MESH_O0_REF_1_lib_t
<float_array id="Model_EO_MESH_0_REF
1</float_array>
<technique_common>
<accessor count="3" source="#Mode
<param name="X" type="float"><
<param name="Y" type="float"><
</accessor>
</technique_common>
</source>
<source id="Model_EO_MESH_0_REF_1_lib_t
<float_array id="Model_EO_MESH_0_REF
O</float_array>
<technique_common>
<accessor count="3" source="#Mode
<param name="X" type="float"><
<param name="Y" type="float"><
<param name="Z" type="float"><
</accessor>
</technique_common>
</source>
<source id="Model_EO_MESH_0_REF_1_lib_b
<float_array id="Model EO_MESH_0_REF

O</float_array>
<technique_common>
<accessor count="3" source="#Mode
<param name="X" type="float"><
<param name="Y" type="float"><
<param name="Z" type="float"><
</accessor>
</technique_common>
</source>
<vertices id="Model_EO_MESH_0_REF_1_lib
<input semantic="POSITION" source="#
<input semantic="NORMAL" source="#Mo
<input semantic="TEXCOORD" source="#
</vertices>
<triangles count="1" material="Textured
<input offset="0" semantic="VERTEX"
source="#Model_EO_MESH_0_REF_1_lib_vertices"></inpu
<input offset="0" semantic="TANGENT"

source="#Model_EO_MESH_0_REF_1_lib_tangents"></inpu

<input offset="0" semantic="BINORMAL

source="#Model_EO_MESH_0_REF_1_lib_binormals"></inp

<p>0 1 2</p>
</triangles>
</mesh>
</geometry>
</library_geometries>

[init_from>

OT3.tga</init_from>

="Model_EO_MESH_0_REF_1">

ositions" hame="position">
_1 lib_positions_array" count="9">-50 -50 0 50 -50

|_EO_MESH_O0_REF_1_lib_positions_array" stride="3">

/param>
/param>
/param>

ormals" hame="normal">
_1 lib_normals_array" count="9">00-100-100 -

|_EO_MESH_O0_REF_1_lib_normals_array" stride="3">
/param>
/param>
/param>

excoords" name="texcoords">
_1 lib_texcoords_array" count="6">001 0 0.5

|_ EO_MESH_0_REF_1_lib_texcoords_array" stride="2">

/param>
/param>

angents" name="tangent">
_1 lib_tangents_array" count="9">10010010

|_EO_MESH_O_REF_1_lib_tangents_array" stride="3">

/param>
/param>
/param>

inormals" name="binormal">
_1 lib_binormals_array" count="9">01000001

|_ EO_MESH_0_REF_1_lib_binormals_array" stride="3">

/param>
/param>
/param>

_vertices">
Model_EO_MESH_0_REF_1_lib_positions"></input>
del_EO_MESH_0 REF_1 Tib_normals"></input>
Model EO_MESH_0_REF_1_lib_texcoords"></input>
_Bump_EO_MP_MAT">

t>

t>

ut>
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<scene>
<instance_visual_scene url="#VisualSceneNode" ></instance_visual_scene>
</scene>
</COLLADA>
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