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1. Introduction

1.1  pureLIGHT

pureLIGHT is a toolset for craing hgh-quality lighting that can be then published using any
realtime enginepureLIGHT provides the ability to

Preview a scene in reime

Manage complex lighting quickly and efficiently

Scale from simple scenes to complex, modular and configurable atohitevisualizations
Thefull pureLIGHT systemincludestwo applications

preLIGHT, which converts content mureLIGHT’s internal file format. For information regarding
this application, please refer to {ueeLIGHT documentation

pureLIGHT, which isthe primary applicatiorfor managing scenes and creating kégid lighting
content

Content generated wipureLIGHT is universal and can be published in anyagiplication that
supports basic textured mesh&dvanced features, such as vertex color supgaitmultiple
UVW channelsarecommon across major 3@hginesFor information regarding lovevel
integration, please contgetireLIGHT Technologies for specific details and format
specifications.

1.2 Document Content

This document is a comprehensiveerehce for all features of tipeireLIGHT lighting
application, and it:

Describes all functionality within theureLIGHT application

Explains the features, workflow and considerations necessary to harness the full power of
purelLIGHT

1.3 Suite of Documents

The following suite of associated reference documents provides information about the integrated
pureLIGHT and associated support programs, how they function and how to approach a scene:

pureLIGHT User Guide
preLIGHT User Guide

1.4 Intended Use

This pureLIGHT software is intended to support 3D authoring applications that geresatand
Colladafiles, such as8D Studio Max. For information regarding alternate authoring applications,
please contagiureLIGHT Technologies for specific details and format sp#cations.
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1.5 Prerequisite Knowledge

Whereas users are assumed to have experiencenm8Blling software, no experience in game
development is necessary. All technology beyond general 3D modelling is described in this
documentation.

1.6 System Requirements

1.6.1 Hardware

Hardware requirements are:

2 GBof RAM for pureLIGHT 32, and 4 GBor pureLIGHT 64. (8+ is recommended)
2.5 GHz CPUWr higher uad core recommendaugpre cores = faster baking)

512 Mb Shader Model 3 video card (ATI/ NVIDIA). Videeemory must be dedicated to the
card (shared laptop memory is not supported)

At least 2GB free harddrive space per large scene

1.6.2 Software

Software requirements are:

Windows XP or Vista (Vista x64 recommended)

64 bit operating system required for I6idt pureLIGHT

F DirectX Runtime

Microsoft .Net 3.55P1

Visual C++ 9SP1lor 2008 SPRuntime (provided with installer)

*Needed for interactive preview only.

2010 pureLIGHT pureLIGHT Technologies 2



2. Scene Directory Structure

2.1 Folder Directory Structure

To start a new projegpureLIGHT requireshe followingfolder directory structure

SceneName
Module_Common
Lights_ Common
Module _OtherModules (if needed)
Textures
All projects require at leadodule_CommorThe complete module system is described in detail
laterin this document

2.1.1 SceneName

pureLlIGHT uses theWindows file name of the root folder as the name for the scene contained
within that folder For a project to be a valpureLIGHT scene, a .scene file needs to be generated
with the same name as this root foldemis scendile will automatically be created using the new
scene utility inpreLIGHT. For more information, see the Scene Files section @iriéldGHT
documentation.

2.1.2 Module_Common

All non-light mesh.ase and Colladfiles (VL, LM, LMA, LMX, LMM and SB prefixes) need to
be exported into either the Module_Common directory or an equivalent module fdtadkres
are described in detail later in this document

2.1.3 Lights_Common

All light object.ase and Colladfiles (LS and OL prefixe) need to be exported mal
Lights_Common directory or equivalent light group foldguch lighting directories always
reside within a parent module directory, such as Module_Comlomginting directories are
described irdetail later in this document.

2.1.4 Textures

All of the textures used in this project need to be stored in the Textures dirdEtonobject uses
a texturethatis not in this directorypreLIGHT attempsto copy the texture asset file to the
Textures directorybased on the filpath in thease .gmfor Colladafile.

Because of relative paths and complications when moving a project between computers, texture
file paths in thease orColladafile mightnot always be validSeeyour 3D application's
documentatiorfior information regarding the management a@éinal file paths

If preLIGHT cannot automatically move a texture asge#LIGHT assigrs a solid white color
instead.To avoid such complications

Manually add all texture assets to this foldeforeconversion
Only havea single project directory fdroth the3D modelandpureLIGHT versions of a scene

Consequentlyonly one set of texturesxist with no need to manage a second copy.

2010 pureLIGHT pureLIGHT Technologies 3
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2.2 Automatically Generated pureLIGHT Folders

When a .scene file has been generated ysielJGHT, all other requiredoldersare
automatically created:he final directory structure will look like the following list

SceneName

(0]

ByPassi This directory is ignored bgureLIGHT, and isuseful for temporary

files.

Module_Common

A

3diobj T This directory contains all the medhta, for this module, in
pur el | @teriabfike format.

ExportedLighting i This directory contains all exported meshes and
lighting data, which cabe imported into an external 3pplication.

9 Obj 1 This directory contains all exported meshes asdstal
.obj files, which can be imported back into 3D Studiax or
into external 3Dapplications that do not suppaassefiles. This
is also where the Collada (.dae) files are stored.

1 VLTemplatesi This directory contains all the template meshes
used as framework whesaving vertex lighting.

Lighting T This directory contains al u r e L | i@terfablightmap
and .vl files lightindiles. These filesareused when merging lighting
across multiple computers.

Lights_Common

9 3diobj 1 This directory contas the internal version of all light
source objects.

1 MeshSettingsi This directory contains the local settings for all
light source objects.

MeshSettingsi This directoy contains the local settings for all mesh
geometry in this module.

2010

pureLIGHT pureLIGHT Technologies 4



3. Lightmaps and Vertex Lighting

3.1 Lightmaps
pureLIGHT calculates lightinglataand stores igither:

9 Asa perobjectlightmap
T Within the obdolerddtabs own vertex

A lightmap is essentially a bitmamagethatis mapped to the object, with lighting paintea
(see Figure 1;).

Figure 1: Lightmap Sample

Lightmaps are ideal for lardeelds of lighting such asvalls, floors, ceilings, terraiandtable

tops Lightmaps are an excellent means twatighting information, but they can be potentially
taxing on the syst enbegualtyofdightingibdependenbndh@vwo me mor y .
much memory can be allocatedightmaps For examplea scene with 100 MB of lightmaps

will have significanty more information, and thus better realism, than a scene with only 10 MB

of lightmaps.

A standard lightmap is an uncompressedb@ditmap, with mipmaps. Compressgilightmaps is
discouragedf possible because compression causes significant artitactsmooth gradients.
Figure 2: demonstrates the difference between a compressed and uncompressed.lightmap

In general, a lower resolution uncompressed lightimapeferable to a higher resolutidrut
compressedersion of the same lighting.

2010 pureLIGHT pureLIGHT Technologies 5



Uncompressed Compressed
lightmap lightmap

Figure 2: Compressed and Uncompressed Lightmap
3.2  Mipmapping

As the size of a lightmap increasiégakes up exponentially more memory. This is especially so
becausdightmaps are subject to mipmapping. Mipmaps are progressively halved instances of the
texture stored withinhie material. For example, a 3322 texture is also stored with a 256/256
version, a 128/128 version and a 64/&dd so onMipmapping allowsa 3D application to render

as smoothly as possible, eliminating artifacts and visual problems, especially at large distances or
oblique angles. Surfaces without mipmapping tend to shimmer or buzz, and many applications
use mipmaps for detail levels (a laletil texture setting forces the engine to drop one index on

the mipmaps chain).

Figure3: i s an example of a standard .dds texture (d
internal texture format), showing theraplete mipmap chain. The grey space is not included in
the file size.

Mipmaps
are

|

Fun' Mipmaps
are
Fun!

Figure 3: .dds Texture i Samples
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3.3 Texture Size and File Sizes

Because of the mipmaps, a lightmap in video memory not only has its own memory usage
(uncompresed textures in video memory are treated as 32hhit it includes the memory usage

for each step lower on the chain. Thus, having a single 2048/2048 image in memory is actually
the same as storing a 2048/2048 + a 1024/1024 + a 5124815 on

Tablel shows the file size for common texture sizes, including mipmaps.

Table 1: Texture Size and File Sizes

Texture Size File Size
16x16 1 KB
32x32 5.3 KB
64x64 21.3 KB
128x128 85.3 KB
256x256 341.3 KB
512x512 1.33 MB
1024x1024 5.33 MB
2048x2048 21.3 MB
4096x4096 85.3 MB

3.4 Video Memory

Video memory is often the bottleneck for large projects. Video memory also includes-all non
lightmapping textures used in a scene, each of which ieduojthe same mipmapping memory
propertiesMesh data is also stored in video memory, and for large scenes, this can be a
significant amount of data. the geometry is almost always the minority of video memory

For a basic 256 MB video card, a scene ady afford a single 4096/4096 and a few other
textures before reaching the limit. Comparatively, over 150 lightmaps at 512/512 could run on the
same video card.

2010 pureLIGHT pureLIGHT Technologies 7



3.5 Vertex Lighting

In addition talightmapping pureLIGHT also suppogcalculating lightig data on a per vertex
basis the result ofvhichis called vertex lightingWhen vertex light is generated, lighting
informationis stored as vertex colorgertex colors asxiate a color value with each vertex on
the mesh The space betweeamwlored vetices is rendered with@mooth blend of adjascent
vertex colorsFigure 4: shows a example of vertex coloring

Vertex lighting still requires video memory to display, but vertex lit objects typically require far
less memory. Where lightmaps require memory as a function of their texture size (including
mipmaps), each lit vertex requires 12 bytes of memory. A mesh with 1024 vertex will require an
extra 12 KB of video memory to display lighting.

Vertex lighting als ernsures smooth blending around organic shapes, whight show
subtleseams even amlatively high resolution lightmaps.

Figure 4: Vertex Color Sample

Figure 5is a lasetrscanned mael with over 600,000 triangle$his model could be lightmapped,
butthe high density and organic form of this object makes it ideal for vertex lighting. This object
is an extreme case, but in general, any object with a large \ditesity to surfacarea ratio is

ideal for vertex lighting.

2010 pureLIGHT pureLIGHT Technologies 8



Figure 5: Laser-Scanned Model Sample

Small detail objects are algdeal for vertex lightingsuch asipholstery, fruit, table settings,
vases, arandindustrial component&\ll these objects are physically small lypically, have a
large number of vertices relative to their siger examplea teapomight have 250 vertices
whereaasthe wallsfor the room containing the teapot mayly have 20.

The ideal scenbasapproximatly a 50% split between vertdix objects and lightmapped
objects.The standardrchitectural scene uses lightmapping for all walls, floors, ceilings, doors
and other higksurface aresandvertex densityobjects.Decorationandsmalldetails within

thee walls are processering vertex lighting.
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Figure 6 shows four relatively small and dense meshAdigghtmap works fine for these objects,
butthey have subtle but visible seams.

Figure 6: Small Dense Meshes with Visible Seams

To properly light these meshes, a comparatively high resolution lightmap is needed, shown in
Figure 7. The lightmap for the objects is a 512/512 square, which is four times greater than the
256 square used tight the walls, floor and ceiling. The lightmap for this mesh takes
approximately 1.5 MB of memory.

Figure 7: High resolution and Fragmented Lightmap
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Because of the highly organic nature of these shapes, the lightmamisifitad and wasteful
Whereaghis fragmentatiomight be unavoidable, these models are far better suited for vertex
lighting, see an example figure 8. The vertexit version of these objects takes approximately
410 KB of memory (at approximately 35,000 vertices), and looks significantly softer than the
lightmapped version.

Figure 8: Small Dense Meshes Using Vertex Lighting

For optimal results, vertelit objects require either indisttt lighting, or enough vertex density to
properly display light and shadoWechnically any mesh can use vertex lighting

Figure 9 shows an objeatith a white box in the cerg, where vertex light is inappropt@a The
distinct shadow across the box is broken and smeared.

Figure 9: Vertex Lighting Improperly Used

2010 pureLIGHT pureLIGHT Technologies 11







































































































































































































































































































































































































































