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Licensing Agreement

DarkTree Texturesis licensed to you, not sold, by Darkling Simulations. You are
granted the use of one copy of the software, which must beinstalled on one computer
at atime only. This software may not be copied, or otherwise reproduced, except as
expressy permitted under this agreement or as granted in writing by Darkling
Simulations.

You are allowed to transfer the software to a single hard disk, provided you keep the
original CD solely for backup or archival purposes. You may transfer the softwarewith
all written materials on a permanent basis. In such a case you must remove the
software from your system immediately.

Darkling Simulations warrants that this program will perform as described in
published specifications and in the documentation supplied in this package, with the
provision that it is used on the computer hardware and operating system for which it
was designed. Use of the DarkTree Textures software accompanying your license and
its documentation are governed by the terms set forth in your license. Such useis a
your solerisk. The software, the accompanying files and the documentation (including
thisfile) are provided “AS IS’ and without warranties as to performance of
merchantability or any other warranties of any kind, whether express or implied. No
warranty of fitness for a particular purpose is offered.

This softwareisprovided by DARKLING SIMULATIONS“asis’ and any
expressor implied warrantiesincluding, but not limited to, the implied
warranties of merchantability and fitnessfor a particular purpose are
disclaimed. In no event shall DARKLING SIMULATIONS be liable for any
direct , indirect, incidental, special, exemplary or consequential damages
(including, but not limited to, procurement of substitute goodsor services; |oss of
use, data or profits; or businessinterruption) however caused and on any theory
of liability, whether in contract, strict liability or tort (including negligence or
otherwise) arising in any way out of the use of thissoftware, even if advised of the
possibility of such damage.

DarkTree Texturesand the written materia sthat accompany it are protected by United
States copyright laws. Such laws prohibit you from copying any portion of this
software package without written permission from Darkling Simulations. The
Darktree Textures software and documentation are under copyright 2003, by Darkling
Simulations. All rights are reserved.
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Section 11
[ntroduction

1.1 About DarkTree 2.0

Welcome

Welcome and thank you for choosing DarkTree
Textures 2.0. DarkTreeis an intuitive
application for cresting high-end procedural
shaders, called DarkTrees. Whilethe softwareis
designed primarily for 3D animators, game
developers and visua effects mavens, it's
friendly enough and fun enough for the casua
user to enjoy.

What Are DarkTreesand How Are They Created?

A finished texture isreferred to asaDarkTree. DarkTrees are built up from aselected
group of agorithmic mini-textures or components linked together into a conceptual
treeformat. Linking simple components together to build complex Dark Trees ensures
that your finished textures will be uniquely your own. You can design “real world”
textures with built-in random variations that make them absol utely photo-realistic;
textures reminiscent of some fantastic dreamscape; or complex, mathematically-
perfect geometric designs. Whichever textures you need you can almost certainly
create. A glance at the Texture Repository on our web site will convince you that this
statement is no exaggeration.

With the exception of the Generator and Shader component classes, each DarkTree
component comes in three discrete types:. color, percent and bump. These three types
are designed to be layered together, resulting in a perfectly integrated image that
includes depth and shading. Although a specific DarkTree may include linked
components of more than one type, the completed texture will always be classified as
either asingle or a shader type (see the note).

NOTE: The Shader component classis a special composite of the three
basic types.

By theway, DarkTree Texturesis shipped with alibrary of preemade DarkTrees. This
gives you the opportunity to examine the tree structures to see how they’ ve been put
together.
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Exporting Your DarkTreesas Bitmapsor Shaders

Using the program’s Bitmap Renderer you can export your finished DarkTrees, as
agorithmically-generated bitmaps, to a wide selection of modeling/rendering
applications. DarkTree Textures can generate bitmaps in alarge number of formats,
giving you the greatest possible choice of packages. (See Appendix A for acomplete
list of input/output formats.)

In addition though, we have devel oped specialized plug-ins, called Simbionts, for
some of themore popular 3D modeling/rendering applications, allowing you toimport
DarkTreesdirectly asprocedural shaders. (Aseparate plug-in must be written for each
individua package before DarkTrees can be imported in thisway.) Those Simbionts
that are inlcuded with your DarkTree Textures purchase are located on your DarkTree
CD and on our web site (www.darksim.com). We' Il be adding new Simbiontsto the
website group from time to time.

NOTE: For adiscussion on the advantages of using procedural shaders,
see" Procedurally-Generated Texture Maps VS True Procedural
Surfaces’ on page 127.

What's New for Version 2.0?

Well, the DarkTree interface has undergone a sweeping face-lift. Included with the
“lift”, we' ve also integrated many new features. For example, the Texture Library is
now afiltered file system browser. A taste of some other new features includes: a
redesigned DarkTree Color Browser, a new Spline Editor, and the brand new Tweaks
function. (We're especidly proud of our Tweaks capabilities.)

One of our goasfor 2.0 has been to streamline the DarkTree creation process for our
users. So we' ve concentrated heavily onraising thelevel of interactivity. We' ve made
apoint of significantly improving the workflow and speed aswell. Asasimple
example of this, now you can use a slider to change parameter values within a
Component Editor, and view the dynamically updating image at the sametime.

Andfinaly we veadded avariety of useful and, wehope, i nteresting new components,
many of them specifically requested by DarkTree 1.0/1.1 users.
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Section 12
About the Manual

1.2.1 The Manual Lnyaut

We ve divided the DarkTree manual into three parts, each with its own focus and
purpose. The succeeding three paragraphs briefly discuss some examples of theissues
covered in each of the three parts. The parts are:

Part 1: ThePreliminaries
Part 2: The Interface Reference
Part 3: The Conceptual Discussions

Part 1: The Preliminaries (this part) takes care of such initia tasks asintroducing you
to DarkTree Textures. Also included hereis abrief outline of the many changesin
version 2.0, plus three schemes for learning the program - which includes alocator
guide for the tutorials in the manual. The final sections of Part 1 cover ingtallation
issues and how to get help for your puzzlements and problems.

Thetask of Part 2: The Interface Reference isto provide complete information on
every window and button the interface has. It answers such questions as: “What isit
for?’, “Whereisit located?’, and “How do | useit?’ Theinterfaceisdivided into four
discrete sections, each with its own set of tasks. Section 2.1 explores the Texture
Library, where you can arrange, preview, and relocate your DarkTrees within thefile
system. The second, Section 2.2, covers Examine window features. The Examine
windows offer you the chance to view your DarkTrees as compl ete rendered images.
Severa new viewing controls have been added to the Examine Windows as well.
Section 2.3 discusses the DarkTree Editor. The Editor is the real workhorse of
DarkTree Textures. Use it to design, build, and animate your textures. Severa other
specialized editors are accessed exclusively from within the DarkTree Editor, some of
them new with version 2.0. And findly, the Bitmap Renderer discussion of Section 2.4
completes the reference material. The Bitmap Renderer converts your DarkTrees to
the bitmaps you' Il need for importing into your modeling/rendering package (unless
you are using one of our Simbiont plug-ins instead).

All four pieces of the Interface Reference have been upgraded, most of them
significantly.

Part 3: The Conceptual Discussionsisjust that - ahigh-level discussion of the
conceptsbehind Dark Tree Textures. It covers several progressive subjects, such as: an
in-depth exploration of the components and their classifications, what algorithmic
texturesare, advanced animation topics, how linking really works and how to maintain
fine detail in your elevation maps, to name some of the information given here.
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Although you can design some great textures just from what you learnin Part 2
(especidly if you do the DarkTree Editor tutorials), if you want to become an expert
user capable of pushing DarkTree Texturestoitslimits, you must at least read through
The Conceptual Discussions and complete the advanced tutorials you'll find there.

Besides the three parts, the manual is divided into further sections and subsections as
well. The subsection numbering system can help you find aspecific subject easily. As
an example, consider this section, 1.2.1 The Manual Layout. The first number refers
to the part and there are three of those. The next number refersto a section, and those
vary in size and complexity. The final number refers to a subsection, and each section
typicdly has quite afew of those. So, this subsection has a number seriesof 1.2.1,
which means part 1, section two, subsection one.

NOTE: The manual for version 1.0/1.1 included a fourth part, The
Texture Reference. The referenceis now online. Access it for specific
components from within a Component Editor. Smply click on the blue-
colored Help.

Suggestions For Learning DarkTree Textures

WEe ve specificaly designed the manual to help you learn how to use the program
primarily from the tutorials, which isalot more fun than reading through a bunch of
text. The following learning suggestions are for three levels of expertise. The three
levelsare: the Fast User, the Proficient User, and the Expert User. These user titlesdo
not imply anything about user ability. They’re smply based on time constraints and
what you want to get from the software.

The Fast User doesn’t havetime to learn DarkTree really well. He or she needsto be
able to use it yesterday, so the following guide gives the quickest way to be“ up and
running”. TheProficient User isinterested in creating complex texturesthat take some
serious thought to design, but again has to have something in hand yesterday. He or
she needs enough information to understand how to use some of the less obvious
component and program features. And finally, the suggestions for becoming an Expert
User include even more reading (whoopee). The Expert User plans on exercising
DarkTree Textures often, wants to know everything there isto know, and is prepared
to push the software hard.

Here are our suggestions for becoming one of the above users.
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THE FAST USER

Step 1. Work through the three DarkTree Editor tutorialsin Part 2. These three
tutorials cover using the Examine Window, Tweaks and an animation, while briefly
covering the main DarkTree-creating chores. You can manage surprisingly well by
just doing these tutorials, plus browsing through the information on each component
you plan to use.

THE PROFICIENT USER

Step 1. Do the Fast User step.

Sep 2. Read through The Basic Concepts Of DarkTree Textures, beginning on
page 143. Thisisthefirst subsection of Part 3: The Conceptual Discussions.

Step 3. Read through The Component Classifications beginning on pagel51.

Step 4. Work through al of the tutoriasin the section mentioned in Step 3. (There are
quite afew tutorialsin this section, but they’re short. :-))

THE EXPERT USER
Sep 1. Complete the steps under The Proficient User.
Step 2. Read and understand the rest of Part 3: The Conceptual Discussions.

Sep 3. A breakdown and analysis of some of the textures provided with the program
isone of the very best ways to understand the non-obvious links you can make using
specific components. Read about and really understand the components and
component parameters that you find yourself using alot.

Step 4. Thisstep really gives some of the best advice. Try linking up components and
parametersin every crazy way you can think of. It helps you get your mind out of
linear mode, plus we guarantee that you'll find some effectsyou’ll really like. This
software gives you lots of freedom, so take advantage of it!
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FORALL

For help with initially finding
your way around the DarkTree
Texturesinterface, go to the
main application menu, and
click on Help>Getting Started
Tips>Enable. The Enable
option isatoggle that you can
turn on and off by selecting it.
When Enable istoggled on, the
application will open a set of
information windows.

NOTE: Don't read through
everything in Part 2: The
I nterface Reference. Just
use it for answering
specific questions, unless
you like lots of reading.

R

) Neﬂ]_, - .
d ~

-

Opening a Mew Editor

ou've opened a new Editor Window. The panel on the left isﬂ
the Companent Bin. [t containg all the poszsible components

ou can uge to build your DarkTree, The compotents are
organized into categories. Select a folder to read a
dezcriphion of itz category. Drag a component to a socket in
the workspace gnd to uze it

Information in a DarkTree flows from right to left. By linking a
component to a "child” on the right, the parent component
receives data to control a particular parameter. [n thiz wap a
complex algorthmic tree iz formed where the final texture
rezides in the Foot Socket,

v Getting Started Tips Enabled

Figurel.1

A beginner s infor mation window for the DarkTree
Editor.

1.2.2  About the Tutorials

A Few Words...

We' vetried to design thetutorials to be informative, but also to be a pleasant learning
experience. We especially want our usersto be able to learn the graphical interface
entirely through working the tutorials. The tutorials are designed as a series of steps
but with lots of extraexplanations, figures, and “asides” intermixed.

Thetutorias are scattered throughout the manual, but always located after the subject
that each is meant to teach you about. Thefollowing is the Tutorial Locator Guide. It
can tell you what each tutorial teaches and exactly where in the manual it's located.
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The Tutorial Locator Guide

Tomakeit easier for you to choosethe best tutorialsfor your needs, thefollowing table
listswhat each tutorial teaches and whereiit is located.

Tutorial Locator Guide

Grimalkin Thistutorial teaches basic Editor controlswhile page 109
Wood creating a smple wood texture.
Metallic You'll learn how to use the Tweaks facility, apply page 116
Pastiche metallic attributes, plus further Editor contrals.
Rolling Smoke || Thisthird Editor tutorial teaches you how to create page 121
Ring an animated texture and make a movie of it in the

Examine Window.
Control Thistutorial teaches you how to get subtle color page 156
Tutorial 1 variationsin a set of bricks.
Control You'll learn how to use one of the shuffle compo- page 157
Tutorial 2 nentsto break up a pattern in each of a series of

scales.
Control You'll learn to vary surface roughnessin a set of page 159
Tutorial 3 bricks by indirectly linking to a Randomizer compo-

nent.
Deform Thistutorial teaches you how to create the refrac- page 161
Tutorial 1 tive caustic lights on the bottom of a snimming

pool.
Deform In thistutorial, you'll twist an external image page 162
Tutorial 2 thereby creating some neat effects.
External Thistutorial demonstrates how to create a face of page 163
Tutorial clouds, using an external faceimage.
Generator In thistutorial, you'll learn how to use a generator page 165
Tutorial 1 to control a pattern’s shape.
Generator You'll learn how to use the Blend Function param- || page 165
Tutorial 2 eter in conjunction with a generator.
Generator With thistutorial, you'll learn how to use a genera- page 166
Tutorial 3 tor to control the surface of some bump-type dots.

17



Tutorial Locator Guide

Process Learn how to use a process component to apply dirt || page 168

Tutorial 1 or ageto ancther texture.

Process Thistutorial teachesyou how to usea processcom- || page 169

Tutorial 2 ponent to give a chipped look to a concrete texture.

Tile Tutorial Inthistutorial, you'll learn howto makeatexture || page 170
that will tile ssamlesdy.

Transform You'll learn how to use a Transform component to || page 172

Tutorial move through a texture.

Inheritance Thistutorial demonstratestransform inheritance. || page 178

Tutorial

Multiple Par- After completing thistutorial, you'll understand page 180

ent Ambiguity how multiple parent ambiguity works and why.

Bump Detail Thistutorial teaches you how to check and adjust page 187

Tutorial the evation for your bump-type DarkTrees.
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Section 1.3
Before You Begin

1.3.1 Overview

Now that you have the DarkTree Textures package sitting on your desk staring back
at you, let’srun through afew preliminary checks. First you'll want to make sure
nothing ismissing from the box. And, you’ [l want to know whereto call if the contents
areincomplete.

Beforeyouinstall, double-check the system requirements to make sure yours meet the
minimum, at least.

Now, about the registration card we' ve provided. We re trying to gently henpeck at
you to get it sent now so that we can get your information into our database.

And last, we' ve included a section on the help avenues that Darkling Simulations
offers. We want to be able to answer your questions as quickly and accurately as
possible, because we know your timeis vauable!

NOTE: If you've ordered DarkTree directly from our web site, we' |l register
you automatically.

1.3.2 &lizcking the Dark Tree Box

Each DarkTree 2.0 package contains the following essentid items:
+ oneCD

« one set of shrink-wrapped manual pages

« ahbinder for the manual pages

« oneregistration card for you to fill out and return

« asticker with theregistration number, located inside the back cover
of the binder

f, by chance, one of the box itemsis missing, you can inform us viaemail (write to
support@darksim.com) or phone us at (505) 672-0640.

1.3.3 The System Requirements

Thefollowing isalist of the minimum system requirementsyou’ |l need to effectively
run DarkTree Textures.
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< Windows 95, Windows 98, Windows ME, Windows 2000 or
Windows NT4.0

« anlIntel Pentiumor AMD Athlon - with CPU running at 500 Mhz or
greater (multiple CPUs supported)

» @ 24-bit video display with a minimum of 800 X 600 resolution
» 64 MB of RAM

» aCD-ROM drive.

» amouse or other compatible pointing device

3o

3o

3o

3o

1.3.4 Kegistmtim Infarmntim

The contents of the DarkTree package include aregistration card and asticker printed
with the registration number. (The sticker is positioned inside the back cover of your
folder.) You can either fill out the card, including the registration number, and send it
to us or register online at our web site, www.darksim.com.

Darkling Simulations offerstwo waysfor you to get hel p with aproblem. If you cannot
find an answer in the manual, you can select one of the following avenues. But please
check the manual firgt.

Avenue 1: For the more technical or detailed questions, you can email us at
support@darksim.com. We schedule some time to answer email questions on every
working day. Email is probably the quickest way to get an answer from us, unless your
guestion isvery simple.

Avenue 2: For simple questions, you can cal usif you prefer. Our phone support

hours are Monday through Friday, between 10:00 am and 4:00 pm MST (Mountain
Standard Time). For phone support, call (505) 672-0640.

When you email or call usfor support, please give us the name under which DarkTree
Texturesis registered and the registration number.

And Finally - The Privacy Issue

We at Darkling Simulations have strong feelings about privacy. Therefore be assured
that any information we ask for on the registration card is for our enlightenment only.
We do not sell or share customer information with anyone.

20



Part 2
The Interface

The Texture Library
The Examine Window
The DarkTree Editor

The Bitmap Renderer
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Section 21
The Texture Library

Preview
Window

Preview Buttons

Typelcon

ood:Oak Warn Preview

. Area
Preview 211411999

DarkTree
I nformation

surface with scratches and dents. It
is hased on Skyler's Wood:.Dak.

Add Library Group

Figure2.1

DarkTree's Texture Library. The areas that are labeled and pointed out
in the figure are those that we discuss in this section.

Z.1.1 Texture Li]7mr17 MWerview

The Texture Library is afiltered file system browser similar to Windows Explorer®.
It providesaconvenient placeto browse, organize and edit your DarkTrees. You'll find
the pre-built DarkTrees included with this package located here as well. The Texture
Library isintuitive to use, providing some useful shortcuts such as the ahility to
quickly load a DarkTreeinto the DarkTree Editor. We' ve included the Texture Library
solely for your convenience; Dark Tree Textures does not require that you useit.
However, we think you'll find it tailor-made for keeping track of your quickly-
expanding collection of textures.
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The Texture Library occupies the left most lengthwise third of the main application
window. The Library falslogically into two sections; the preview area (the top hdf),
and the file browser area (the bottom half). Figure 2.1 points out these two areas.

We Il cover the preview area next, followed by the file browser areain subsection
213

AVERY IMPORTANT WARNING!

The new Texture Library isvery similar to Windows Explorer®. That
being the case, the changes you make will affect the actual files and
foldersonyour diskdrive. Pleaseconsider carefully before deletingfiles
and folders because the deletion will be permanent! In addition, some
folders may contain filesthat you can't see, sincethe Library filters out
those that are non-DarkTree-related. But when you delete a directory,
those hidden files will be deleted as well.

212 The Preview Area

The preview area (check Figure 2.1) provides a place to view and review relevant
information for any DarkTreefilelisted in thefile browser area. Based on the preview,
you can elect to open an Examine Window or a DarkTree Editor for the same texture.

Previewing a DarkTree

The preview window is a small, non-resizeable window that affordsyou a quick view
of any DarkTreelisted in the file browser area. The background for preview windows
is acheckerboard pattern of two gray shades (the default colors). The background
forms the edging you see around a planar display. Of course, even more of the
checkerboard isvisibleif the display geometry isa sphere or cylinder.

Along with the texture itself, the preview area can display the following information.

« Atypeicon, whichtellsyou thetexture type. Thetypeiconsare color-
coded and accompany each file listed in the file browser area. If the
DarkTreeis animated, the type icon will also have a play button on
itsright side. All types can be animated.

« The DarkTreefile name.

« The author (creator) of the previewed DarkTree.

» The date the DarkTree was last modified.

» Comments about the texture. Isit animated, for example.
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All of the above information except the file name comes from the Properties page on
the Edit Control Panel. This information was entered by the artist at the time the
DarkTree was created. Whatever information was keyed-in then iswhat you'll get. It
may be very complete or very sketchy. The Edit Control’s Properties tab is accessible
from the DarkTree Editor.

NOTE: If you left-click once on a group name or the DarkTree icon, the
preview area will display whatever group information the Library has.

Selectinga DarkTree

A single |eft-click on any DarkTree file listed in the file browser areawill
automatically render it in the preview window.

The Preview Buttons

In addition to the space allotted for previewing a DarkTree, the preview area has two
buttons labeled Examine and Edit, respectively. We'll discuss these buttons next.

The Examine Button

Clicking on the Examine button opens an instance of the Examine Window, and
rendersacopy of the DarkTreethat iscurrently in the preview window. If you click the
Examinebutton without first selecting aDarkTreefilefor preview, the TextureLibrary
will still open an Examine Window. In that case, though, it will be the default window,
ablue sphere. You can change the mapping geometry (aplane, cylinder, cube, frame,
or sphere) with the Examine Window controls. But by default the opening geometry
will be whatever you have set on the Properties page of the Edit Control.

You can open as many instances of the Examine Window asyour system resourceswill
alow.

NOTE: You can readily bypassthe preview window and send a DarkTree
file directly to the ExamineWindow for immediate display, provided you
already have one open. Just left-click on afile listed in the file browser
area, continue to hold the mouse button down, and drag thefile directly
onto the Examine Window.

The Edit Button

Clicking on the Edit button opens an instance of the DarkTree Editor window and
loads a copy of the DarkTree that’s currently in the preview window. If you click on
the Edit button when thereisno DarkTreein the preview window, nothing will happen.
(See the following notes for two more ways to open a DarkTree Editor.)
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The DarkTree Editor interface displays the tree structure of a DarkTree, and handles
al of the many tasks associated with building one. By “tree structure” we mean the
unique combination of components and links that make up each DarkTree. DarkTree
Textureswill only open one copy of the DarkTree Editor for each DarkTreefile. If you
attempt to open another copy with the same DarkTree, the aready-opened copy will
simply pop to the foreground, if it happens to be behind another window. Section 2.3
coversthe DarkTree Editor in great detail.

AN ALTERNATE WAY T0 0PEN A DARKTREE EPITOR: Another
faster way to open a DarkTree Editor with a specific DarkTreefileisto
smply left double-click on the DarkTree file.

OPENING AN EXAMINE WINDOW 0R A DARKCTREE EDITOR:
Right-clicking on any DarkTreefile in the file browser area opens a
popup menu. The menu, among other things, lets you open an Examine
Window or DarkTree Editor.

2.1.3 The File Browser Area

The Texture Library’sfile browser area gives you a filtered view of the filesin your
Library groups (the system directories are chosen by you). That means that all non-
DarkTree-related files have been filtered from your group foldersand filelists. Thefile
browser area capabilitiesinclude adding, deleting, editing, and re-scanning your
Library groups, folders, and DarkTree files. In addition, you can move filesto new
locations and/or rename them. We' I cover each browser capability in the following
paragraphs. If you use Windows Explorer ®, you' |l notice agreat similarity.

AVERY IMPORTANT WARNING

This same warning appears in the Texture Library Overview, but it's so
important that we' ve included it here as well.

WE've already mentioned that the new Texture Library isvery similar to
Windows Explorer®. That being the case, the changes you make will
affect the actual files and folders on your disk drive. Please consider
carefully before deleting files and folder s, because the deletion will be
permanent! In addition, some folders may contain files that you can't
see, since the Library filters from view those that are non-DarkTree-
related. But when you delete a directory, those hidden files will be
deleted as well.
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File Browser Groups

Groups are the Texture Library’s root or top
level directories. A group consists of aname,
pointer to a system directory (selected by
you), and adescription (optional). You can
organize your folders and DarkTreefilesinto
any reasonable number of groups. Practicaly
speaking, though, you'll probably want a
separate group for each discrete collection of =
DarkTrees you have. For example, you might S Fefiesh
want to create one group just for the
DarkTreesthat are included with this
application, another group for your
experimental DarkTrees, and yet another
group for your company’s DarkTree archive.

By right-clicking once on agroup nameor the

accompanying DarkTree icon, you can access

Mew Folder

Pz

Delete

apopup group menu that has some extra Figure2.2
options. Figure 2.2 is a screen capture of this An example of a group menu.
menul.

NOTE: Deleting a group, unlike the file/folder deletion we' ve been
warning you about, won't delete anything but the group’s name,
description and pointer.

Adding a New Group

Thetask of selecting asystem directory and then creating a new group from it is one
extended operation. Here's how to do it. Firgt, click on the Add Library Group button
located across the bottom of the Texture Library. This opens the Browse for Folder
dialog. Select adirectory that has DarkTree fileswithin it (maybein lower-level
folders) and click the OK button. Figure 2.3 is a screen capture showing the Add
Library Group button and the Browse for Folder dia og.

After you select a directory and click OK, the Library opens the Edit Groups dia og.
Figure 2.4 isascreen captureof thisdialog, which hasfour controls. Thefirg, labeled
Group, isadrop down list of dl your current group names. Path, which is read-only,
givesthe actua path location for the new group. The two fina controlsarefor: (1) a
new group name of your choice (thisis solely for the Texture Library), and (2) any
descriptive information or user notes you want to include with the group. If you don’t
enter agroup name, your new group will bear the same name as the directory you've
selected.
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Onceyou select adirectory and giveit agroup name, the Texture Library will scan dl
directory folders residing one or more levels below the group, looking for DarkTree
files. DarkTree file endings now include dstc, dstb, dstp and dsts, aswell asthe original
dst. Next the Texture Library will check each DarkTree file and assign a color-coded
icon, based on type. Non-DarkTree-related files will be filtered out. When you're
ready, click on the Apply button to close the Edit Groups dialog. (We'll discussicon
color-coding under “ Working with the DarkTree Folders & Files’ on page 29.)

If agroup includes folders, which will usually be the case, those will be listed below
the group name, once you' ve closed the dialog. If afolder doesn't contain any
DarkTrees, the folder name will gtill belisted in the Library, but you won't be able to
openit. Becareful not to delete such folders however, because you' [l permanently lose
whatever hidden files they may contain.

Mo Browse for Folder ki E3

|3 FreeSalitaire d
2] G
:3 Adsmaxd_1
-4 DarkTree
{27 Backup J

Figure2.3

Click on the Browse for

Folder dialog when you -] Prefs
want to add a new group. B Simbiont L
f:l Temp
-{_] TextureLibrary
.71 Fubl ;I
ak | Cancel |

Add Library Group

Deleting a Group
Deleting agroup is simple and does not actually delete any of your files. Just right-
click once on the group name to open the group menu, then select Delete.
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Editing Group Properties

If you want to add-to or change an existing group description or rename a group, you
can easily do so by re-opening the Edit Groupsdial og. Just right-click on agroup name
to open the popup group menu, then select Properties. Thiswill automatically open the
Edit Groups dialog. Now you can edit the properties of any or al current groups by
first selecting the group name from the Group drop down list, then making your
changes in the Name and Description boxes.

Refreshing Groupsand
Folders

If you update or rearrange folders or
DarkTree files outside of DarkTree Path  [D:\pps\GlDarkTreeh
Textures, the Texture Library won't Name [DarkTrce
automatically be ableto detect those
changes. But you can use the
Refresh option to keep your file
organization up to date. Just right-
click once onagroup or folder name
to open the popup group or folder

Edit Groups

Group I DarkTree j

Dezcription

of Dark Trees was created especially for the Madrugada project]

menu, then select Refresh. The Appy | Carcel
Library will scan everything below :
the group or folder you' ve selected _ _Figure24

. . Edit Groups is the second dialog to open when
as astarting point. you want to add a new group.

Working with the DarkTree Folders & Files

Aswith the Library groups, you'll want to perform file management operations on
folders and DarkTree files. The remaining discussion for the Texture Library covers
file and folder management capabilities.

Right-click once on afolder or file name to open the appropriate popup menu. These
two menus (folder and file) have some special file-management options. Figure 2.5is
ascreen capture of the folder menu, and Figure 2.7 shows the file menu. Each has
options especially suited to its type.

First, though, hereisabrief explanation of the color-coding for DarkTreefileicons. A
fileicon precedes each DarkTree file name. By itscolor an icon announcesthe type of
its associated DarkTree file. You don't have to preview a DarkTree fileto learn its

type.
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Filelcon Color-Coding
« greenicon —The DarkTreeis
color-only.

« blueicon - The DarkTree is bump-
only.
Copy

Paste « gray icon — The DarkTreeis

EE'E‘B percent-only. Percent DarkTrees are
g used for many special attributes, such

as luminosity.

« purpleicon —TheDarkTreeis
fully-shaded. A fully-shaded DarkTree

Mews Folder

Refresh

always has a DarkTree Shader
component in the root position of the
Figure 25 tree structure. DarkTree Shakers
Example of a popup folder menu. combine many attributesin a single
DarkTree.

« question mark icon - The DarkTreefile has been corrupted in some
way.

Moving Files& Folders

You can move files to another location by first selecting them, then dragging them to
the new position. You can move foldersin the same way but only oneat atime. If you
are moving afolder, the movewill include all fileswithin it aswell. The new location
can be another folder or even another group. Keep in mind that moving files and
foldersin the Texture Library will result in permanent changes to your file system.

You can move onefile or agroup of filesin asingle operation. The files can be
consecutive or randomly located. Choose a consecutive group of filesby holding down
the Shift key while selecting the first and last file in the group. Holding down the Ctrl
key alowsyou to select multiple filesin the same way, but they need not be
consecutive. File(s) or asingle folder becomes highlighted when selected. The fina
step is to hold down the left mouse button and just drag the lot to the new location.
Always drag multiple files by clicking on the selected file that has a box around it
(called the caret item). Normally the box will enclose the last file of agroup selection.
If you try to drag agroup of filesby clicking on onewith no box around it, you'll just
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undo the group selection and end up with asinglefile selected. You' ll know the move
is successful after you' ve released the mouse button (dropped the files) on top of the
highlighted target folder or group name.

NOTE: The Texture Library does not support use of the control key to
copy one or more files while you' re dragging them to a new location.
Thisis one deviation from Windows Explorer® capabilities.

Deleting Files & Folders

It's easy to delete files and/or foldersin the
Texture Library but be careful because these
deletions are permanent! You can delete by
simply selecting a DarkTreefile (or folder),

Examine

then hitting the Delete key. Or you can open ¢ y Edi
the popup folder or file menu and choose the - 1
Delete option. If you select afolder for g s

deletion, any filesinthefolder (DarkTreefiles ‘ Delete
plus filtered files) will be deleted aswell. @
You'll dways get awarning message that you
must respond to, before the Texture Library
will proceed. Still, the safest way to remove
unwanted filesisto aways delete onefile at a Figure2.7
time. Delete folders only after they are empty. Example of a popup file meni.

Copying & Pasting DarkTree Files& Folders

Use the file menu for copy and paste operations on files. You can apply copy/paste to
asinglefile, agroup of files, or afolder-full of files. You can copy/pastejust onefolder
at atime. Open the popup folder menu for folders. If you apply copy/paste to afolder
full of files, the folder will be copied and pasted as well asal fileswithinit. And
whatever you select, the file(s) you want to copy or the target destination, it will
aways be highlighted with the color yellow.

With copy/paste operations, be sure to observe this precaution. You can only pastea
fileor folder that still exists! If you copy afile, deletethe original, and thentry to paste
your copy, you'll be out of luck. The copy disappears when you delete the file. You
will get awarning when you try to delete a copied file or folder, informing you of the
consequences if you continue. That means you' |l have to specifically tell the Library
you want to proceed with the delete operation.

To begin, select the DarkTree file(s) or folder you want to copy. For afile group
selection, follow the standard method described under “ Moving Files & Folders’
Next, right-click once on the caret item (the file name outlined with a box) to open the
popup file menu. Choose the Copy option. To paste your copied file(s) or folder, first
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right-click once on the target group or folder name to open the appropriate popup
menu, and to show the Texture Library where you want the file(s) pasted. Findly,
select Pastefrom the menu ligt. It isn’t necessary to open the folder (or group) before
pasting the copied items.

Renaming Files& Folders

The easiest way to rename a DarkTree file or afolder isto position the cursor on the
current name and double-click dowly, using the left mouse button (pretty standard
stuff). If you've clicked slowly enough, a box will surround the name. (Recdl that a
faster left double-click opens aDarkTree Editor.) Next, position the cursor within the
box and typein your new name. This overwrites the original name. Move the cursor
outside of the box and left click once or hit the Enter key to “set” the new name. An
aternate method of renaming afileor folder isto right-click onetime on thenameyou
want to change, then select Rename from the ensuing popup folder or file menu.

If you change the file extension as well, you'll get a standard warning when you click
outside the rename box or hit Return to “set” the new name. If you change thefile
extension to anything other than aDarkTree extension, thefilewill befiltered fromthe
Texture Library list. And, furthermore, the operating system will think it's something
itisn't and not know how to handleit.

Creating New Folders

To create new folders, right-click once on agroup or folder name. Since the new folder
will be placed one level below the name you clicked on, you'll want to open agroup
menu when the new folder isto be on the next level down. It doesn’t matter whether

the group or folder you select is open or not. When the group or folder menu appears,
select New Folder. By default, the first new folder will be named simply New Folder.
For multiplefolders, thenaming sequenceis: NewFolder(2), New Folder(3), and so on.
After you create the number of folders you need, you can give them more appropriate
names by selecting Rename from the same menu.
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Section 29
The Fxamine Window

Figure2.8
An Examine Window that has the
bottom edge controls named and
located for you.

Change Geometry
Rough'Play

Create Movies
Animation Sep-Thru Show Raw Channel

ZL.1 Examine Window 0Verview

This section covers the Examine Windows, the second of the four mgjor parts that
make up DarkTree Textures. Examine Windows are intended to function in
conjunctionwith the DarkTree Editor, as an aideto the Dark Tree construction process.
Asyou experiment with building your own textures, you'll want to keep at least one,
and possibly more, Examine Windows open at the sametime.

The usefulness of an Examine Window comes, for one thing, from the large number
of viewing optionsit offers, and for another from the fact that you canresizeit, keeping
it small (soit’s not in the way) to making it super-large (so you can’t possibly miss
anything). See Figure 2.8 for a screen shot of an Examine Window with theicons
aong the bottom identified. In an Examine Window, you can:

« Create AVI and/or Quicktime moviesfromyour animated DarkTrees.
« VMiew a quick and dirty rough render of an animated DarkTree.
« Sep through an animated DarkTree, forward and backward.
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> View your shader on different geometric shapes.
Display a DarkTree astiled, in a 2x2 grid.

» Reset the pitch and heading (for 3D geometry), so that you can view
all sides of your DarkTree.

» Miew one raw DarkTree channel only, or all channels shaded.

» Use multiple Examine Windows to compare and contrast two or
more DarkTrees.

> Save an image you like in a multitude of formats.
In this section, we'll be covering each of the above listed options plus some others.

&

3o

o

3o

3o

3o

o<

Z.2.Z  Examine Window Basics  Miscellany

This subsection covers basic Examine Window operations, aswell as some other
information that may prove to be of use.

Opening An Examine Window

You can open an Examine Window from two places. First, you can click on the
Examine button beside the preview window in the Texture Library. (See adiscussion
of the preview window in “ Previewing a DarkTree” on page 24.) When you open an
Examine window from the Library, it will automatically render whichever textureis
currently displayed in the preview window. If the preview window is empty, the
Examine window will render adefault blue sphere.

Second, an Examine Window may be opened from any popup component menu (just
click on the Examine option). Component menus are accessi ble by right-clicking once
on almost any component on the DarkTree Editor workspace. The Examine Window
will open with adisplay of the image that’s visible on the component. See “ Edit
Options for Components and Wire Links” on page 67 for more information on
component menus.

NOTE: You won't find the selection that opens an Examine Window on
the component menus of either generator components or instances of
the Time component.

NOTEZ: You may open as many copies of the Examine Window as your
systemresources will allow.
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Closing an Examine Window

Click once onthe small “x” in the upper right-hand corner of the window. Closing the
whole program will aso close any open Examine Windows.

L oading a Single Channel or New DarkTree

With DarkTree Textures 2.0, an empty Examine Window

automatically loads a greatly-expanded default shader
component, the DarkTree Shader, dl of whose channels |
are empty initially. The DarkTree Shader provideslinks .
for eighteen separate channels. All of these channelsare | Anisatropic Directian |
based on the three key DarkTree types: color, percent, | Refraction |
and bump. For example, you could link a percent-type |Clear Coat Thickness |
component, subtree, or DarkTree to one of the percent
shader channels and create glossiness, specular Figure29

highlights, or anumber of other interesting effects. This popup dialog lets you
select a bump-type channel to

Surface Bump |

Once you' ve opened an Examine Window, you can drag
and drop a new DarkTree, subtree, or almost any single component from the Editor
workspace. (Be sure to put the cursor on the component image before you drag.) In
addition, you can drag and drop any file straight from the Texture Library list. If you
load an unshaded Dark Tree, subtree, or single component, adialog will pop open with
alist of possible compatible channels that it could be linked to. On the other hand if
you drop a completely different shaded DarkTree onto the Examine Window, it's the
same as opening a new Examine Window but with any changes in the settings that
you've added. Figure 2.9 isa screen capture of the dialog for abump load.

Figure2.10
A shaded DarkTree overloaded
with the bump-type channel from
an unrelated DarkTree. This
doesn’t change the DarkTree in
any way.

35



Figure 2.10 is a screen capture of asheder that has had its bump channel |oaded with
acompletely unrelated bump-type subtree. Thisisthetype of display you might get if
you replace just one channel, rather than the entire shader.

NOTE: To drag a new component from the workspace to an Examine
Window, be sure to drag from the component’s image area, otherwise
you' || move the component instead.

NOTEZ: You cannot drag a texture from the Texture Library's preview
window or the DarkTree Editor’s Component Bin directly to an
Examine window.

Resizing an Examine Window

You can resize an Examine Window in two ways. First, the window has four fixed
sizes that are accessible under the View Size submenu on the popup examine menu.
We' Il discuss this choice more when we cover the examine menu optionsin the next
subsection.

The second way employs standard window resizing. Thisjust meansthat you can grab
any window edge or corner with the cursor and stretch or shrink the whole window to
the desired size.

Rendering and the Render Progress M eter

When an image isrendered, an Examine Window makes two distinct passes. Thefirst
pass performs a coarse rendering so that you'll have a quick and rough view of your
image, and sometimes that’s enough. The second passisapixed-level rendering. If the
Antialias option is turned on, the window will perform athird, refining pass. You'll
find the Antialias option on the examine menu, which we'll cover in the next
subsection.

Therender progress meter is anarrow green line that travels down the Examine
Window's left edge and helps you keep track of rendering progress. Beginning at the
top, the meter makes one compl ete pass for each rendering level, then turns gray when
thejob is completed. You can hdt the rendering process by pressing your keyboard
Esckey. If you do, thelinewill stop whereit isand turn red, remaining that color until
you begin rendering another texture.
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Background Display

Thebackground display isacheckerboard pattern rendered in two shades of gray. The
pattern will be visible from behind DarkTrees that are partially transparent. You can
usethe Global Preferences dialog to change the colors of the checkerboard. Appendix
B covers how to change the Global Preferences.

223 The Fa;;uf Examine Menu

Figure212

Yigw Size The Examine Window’s popup
—_—— menu.
v Always On Top

Save Image

¥ Aptisliaz

B TS

Overview

A singleright-click somewhere on the image area of any Examine Window will bring
up the examine menu. This menu has alist of optionsthat deal mainly with the
Examine Window itself, rather than the currently loaded shader. Figure 2.12 isa
screen capture of this small menu.

View Size
The View Size submenu lets you choose among three fixed window sizes. Small,

Medium, Large and Custom. But remember, you can resize an Examine Window by
dragging an edge or corner as well. The smallest window sizeis especially useful
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because you can line several Examine Windows up to compare/contrast images, and
they still won't take up much room. However, the smallest window size can't display
the option buttons, for obvious reasons.

NOTE: The default opening size for Examine Windows is medium,
although you can reset this from the main application window, under
Tools > Properties.

Alwayson Top

Selecting Always on Top guarantees that an Examine Window will stay in front of dl
other windowsthat you open, with some exceptions. When short term dialog or editing
windows pop open, the Examine Window will get lost until you have clicked the OK
button. Alwayson Top isatoggle, and selecting or enabling it will put acheck mark on
the menu, next to the option. If Always on Top is disabled, the next window you open
will cover your Examine Window, leaving it in limbo somewhere between the main
application window and the last window you selected.

NOTE: Always on Top is enabled by default.

Save Image

Even though DarkTree Textures is not primarily a 2D package, from timeto timeyou
will most certainly create some special images that you'd like to save, just as they
appear on the Examine Window. Selecting Save Image lets you do just that. Such files
may not be of any use in a modeling/rendering applitcation, but they do make, for
example, excellent wallpapers and web page designs. With this option you can save
your special images in alarge number of formats. “ Appendix A: Valid Formats for
DarkTree Textures” on page 221 has alist of the formats available for Examine
Window image files. Selecting Save Image calls up a standard file requester that lets
you choose a destination and a name for your image files.

To ensure that an image looks its best, you might want to select Antialias (discussed
next) before you start the process of writing to an image file. Some DarkTrees ook
much better when Antialias is enabled, but with other designs it doesn’t make much
difference. One caution should be noted. Be sure you wait until the Examine Window
hasfinished itsfina render before you select Savel mage. If you do not, you could end
upwith an only partialy polished image, which is definitely not what you want. Count
three rendering passesif you have enabled the antialiasing pass, and two if you
haven't.

NOTE: For high-quality output, use the Bitmap Renderer to render and
save DarkTree images.
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Antialias

Enabling Antialias greatly enhances the rendered quality of most images. Complex

images with small patterns generally benefit more than smpler ones. The antialiasing
passtendsto slow therendering time significantly (about 4/5 of rendering timeis spent
on this pass), because the Examine Window must sample five discrete pointsfor each
pixel. When enabled, you'll see a check mark next to the Antialias selection.

For moreinformation on the rendering process, turn the pages back to* Rendering and

the Render Progress Meter”

NOTE: Antialiasis disabled by default for an obvious reason.

ZL4  The Examine Window Viewing Controls

Overview

The DarkTree viewing controls (mostly buttons) are laid out horizontally across the
lower edge of the Examine Windows. These controls give you just about any useful
capability you could want for viewing static or animated DarkTrees. Our discussion

begins with the left most control, covering each in turn as we move to the right, until
we've covered al seven. Look back at Figure 2.8 for a screen capture of an Examine
Window that points out the location of each control.

CreateMovies

Clicking on the create movies button
begins the two-part process of making
either an AVI or aQuickTime movie. This
gives you the chance to view your
animated DarkTreeinreal time, rather than
simply stepping through frames one a a
time. Movies created from the Examine
Window are meant as a preview, not asa
find animation. For afinal-quality movie,
render your animation frames in the
DarkTree Bitmap Renderer. Or if you're
using a Simbiont plug-in, you can ssimply
import animations as DarkTreefiles.

Create Movie E3

Format:l GuickTirme "I

wfidth: |l Height: [216

Start; I1 End: I18
Step: I1

Save As: | tmpd . moy

| [o]24 || Cancel |

Figure2.13

TheCreate Moviedialogletsyou select
one of two movie formats.



Create moviesisonly accessibleif the Examine Window detects that your current
DarkTreeisanimated. Otherwise all of the animation controlswill be grayed-out. You
can make a movie with any other of the Examine Window controls enabled as well.
For instance, if the Examine Window is set to show just a single raw channel, your
movie will be created using just that one raw channel.

Figure 2.13 isa screen capture of the Create Movie dialog window that opens after
you' ve clicked on the create moviesbutton. The following paragraphs explain each of
the settings on this dialog.

The Create Movie Dialog

Format: Thisisadrop down list of movieformats. You can make movieswith either
AV1 or QuickTime. AVI is apart of the Microsoft® Windows operating system, so
you'll no doubt haveit. QuickTimeisan Apple Computer Inc. program and requiresa
separate ingtallation (available for download a www.apple.com).

Format always defaults to the one you used for your last movie.

Width & Height: Thesevalues, which arein pixels, dictatetheinitial size settingsfor
the movie. Theinitia or default settings are determined by the size of the current

Examine Window. Thiswill hold true each time you click on create movies. Hint: To
speed up the movie-making process, select asmaller size here, say 100 by 100 pixels.

Sart & Sop: Initialy these are the start and end frame numbers for the current
animated DarkTree. You can, however, reset the frame numbersto asubset of thetotal.
Just be sure that the start frame is less than the end frame and that both are within the
range of the current DarkTree settings.

Sep: Sep gives the number of frames between those you actually want in your
animation. For instance, if you enter 2 for Step then every other frame will be rendered
for the movie. Entering alarger step than 1 speeds up the animation process, often
significantly. The default is 1.

Filename: The Filename edit box gives you a chance to enter afile name other than
the default one for your movie. AVI and QuickTimefiles always default to the
DarkTree temp directory. When you finally close DarkTree Textures then reopen the
program at some laer time, any existing movie files are overwritten; soif youwishto
save amoviefile, give it aunique nameto protect it.

The Video Compression Dialog

Clicking OK on Create Movie opens the second dialog window, Video Compression.
The AVI and QuickTime versions of this dialog are somewhat different, but both are
for setting the video compression for your movie. Figure 2.13 is a screen capture
showing these two dialog windows. The list of settings that you'll choose from are
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those that are actually available on your system. Read through the AVI or QuickTime
documentation if you need hel p understanding the differences among the compression
codecs.

Clicking OK on the Video Compression dial og begins the movie creation process.

Video Compression
QuickTime Video Compression B4 Compressar: 0k, I
Microgaft Video 1 j Cancel
Codec:lCinepak j IE o Qe 2 4|
ompression Duality: :
Quality:l Best 'l LI _I _’I %I
About... |
| Ok | | Cancel | ¥ Key Frame Every |3 frames
[ DataRate ID KB /zec

Figure2.14

Screen captures of the QuickTime ® and AVI ® movie Video Compression
format dialogs. Select one of these first before processing a DarkTree.

A Few Final Comments

After you begin the movie making process and upon the completion of each frame,
you'll seeit displayed in the Examine Window. If the frames are larger than the
Examine Window, they’ll be scaled to fit. (The resizing of the movie frames for the
Examine Window won't affect the final Width and Height you set in thefirst dialog.)
The animation edit box will keep track of which frameis currently being rendered
(NOT the one currently visible but the next one). You can click on the Sop button at
any timetointerrupt the process. Any finished frameswill still be saved for themovie.

Upon the movie's completion, the Windows Media Player ® or the QuickTime Player
® will open so that you can run the complete movie. The player will open with the
framesit has, evenif you interrupted the process.

Rough Play

Therough play button steps quickly through each frame of an animated DarkTree. To
keep render times short, each frameisgiven just one rendering pass so you' Il often see
jagged edges.

A single click on therough play button starts the animation, which proceeds from the
current frame to the end frame and back to the current one. “Current frame” refersto
the frame number specified on the Animation Sep-Thru control. You can enter a
different frame number a any time in the animation edit box. Just be sureto hit the
Enter key to “set” the new frame number.
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If you want to start rough play from asmall Examine Window that doesn’t display the
controls along the lower edge, you can still do it by using the“a” key on your
keyboard. If you want to stop the animation, hit Esc. Enabling Antialiasing from the
popup examine menu will not affect rough play. However, if you have specified a
single raw channel render from the right most control, show raw channels, rough play
will run through the animation in that mode.

NOTE: You can usethe® a” key onyour keyboard to initiate a rough
animation as well.

Animation Sep-Thru

The animation step-thru control lets you view the frames of your animation, one a a
time. Unlike rough play, each frameis given two rendering passes by default. And if
Antialiasisenabled (from the popup examine menu) each framewill be given thethird
and most meticulous rendering pass aswell.

Theinitia number in the animation edit box will be the representative frame for the
animation (usualy 1), but you can enter any frame number you wish. Alwayspressthe
Enter key to “set” anew frame number. Use the zip dider to move forward or
backward through the animation quickly.

If your Examine Window is small and doesn’t display the lower edge contrals, use the
keyboard arrow keysto move through the animation. The keyboard arrow keys will
jump to the following frames:

(arrow right) Advance one frame.

(arrow left) Go back one frame.

(up arrow) Advance to the end frame.

(down arrow) Return to the start frame.

Change Geometry
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When you have a finished DarkTree targeted for a special model,
you might want to view it on geometry that approximates the shape
of your model before moving it to your modeling package. Or, you
might simply prefer, for example, a cubic to aplanar display.
Changegeometry isavisual drop down list of geometric shapesthat
you can apply your current DarkTree to. You can see ascreen
capture of thislist directly to the left. DarkTree Textures supports
the following mapping choices: planar (generally the default),
spherical, cylindrical, cubic, and frame. All of these geometric
shapes are three-dimensional, except for frame whichisa



specialized two-dimensional mapping. Just |eft-click once on ashapeto selectit. Once
you've made your selection, any subsequent DarkTree(s) you load into the same
Examine Window will use the new geometry. When you open anew Examine
Window, it will use the current shader’s preferred mapping. That is, the one you set
specificaly on the Properties page or your default mapping.

Show Tiled

Clicking on the show tiled button displaysthe currently loaded DarkTreein afour-tile
grid. Before you can use this control, you must set the mapping geometry to frame.
Frameisaspecia two-dimensional geometry used expresdy for tiling and video. The
show tiled button will be locked if the geometry is set to anything else.

If one of thetiling componentsisapart of your DarkTree structure, showtiled can give
you agood idea of what your texture will ook like when it's repeated. You can use
show tile with any DarkTree, but unless you have set the texture up specifically to be
atiled surface, it won't tile seamlessly.

Change View Angle
Change view angleworkswith any of i
the 3D mappings. If you have the View Angle

current mapping set to frame, this Headng [ O

button will belocked and unavailable

until you change the Examine Picke [ 00 _ Cencel |

Window geometry to a 3D mapping.

Figure2.16

Change geo angl eopensa dial g Dialog for changing mapping mode view angles.

(seen in Figure 2.16) that letsyou
enter anew Heading and/or Pitch.
Either typein anew angle or usethe zip dider. Anglesyou enter are absolute. That is,
all rotations are based off of the original object position. The Examine Window
doesn’t place restrictions on the values you enter for the angles. But for large entries
the angle returns to its starting position every 360 degrees. Heading values turn the
geometry left (positive values) or right (negative values), and Pitch valueswill tip the
geometry either up (positive vaues) or down (negative vaues). Heading adjustments
use the world Y-axis for rotations. Pitch is different in that it uses the modd’s X-axis
to rotate about.
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Keepin mind that planar geometry, while considered 3D by the Examine Window, has
an infinitely thin edge (Z-axis depth). If you were to enter, for instance, a heading of
90 degrees, you would get an invisible edge (see Figure 2.17 to clarify this).

NOTE: Cylindrical and cubic geometries are placed at an angle by
default.

Figure2.17
A planar mapping rotated by 80
degrees (heading). Notice how
much the angle has changed the
view? At 90 degrees you wouldn’t
be able to seethetexture at all.

EDEREEEES

Show Raw Channels

A channd is defined as a displayable value or set of values that makes up asurface
attribute, such as reflectivity or surface color. The DarkTree Shader accepts a
maximum of eighteen channel links. Therefore, an Examine Window can render a
maximum of eighteen channels at one time. Each channel accepts one of the three
typesof DarkTree: color, percent, or bump. Thisjust means that the Surface Color and
Environment channels take a color DarkTree, and so on. The next and find subject,

“ Notes on the DarkTree Shader Channels”, details the function of each channel.

The show raw channels control is designed to segregate one linked channel from the
currently loaded DarkTree Shader, so that you can view it separately. The single
channel isrendered “raw”; that is, it's an unshaded render. Asan example of how this
can affect the look of the mapping geometry, if you have spherical mapping set the
rendered channel will look like aflat disk. The type icon located in front of each
channel name denotesthe link type (see the next note). And finaly, ther€ Il always be
acheck mark before the currently selected channel.

The show raw channel s button opens adrop down list of all available shader channels.
The channdsthat are actualy linked to components or subtrees will have their names
in abolded font. The remaining channelswill look grayed-out. For example, looking
at Figure 2.18, you can see that only Surface Color and Surface Bump arelinked in



this particular shader. You'll only rarely find many channels linked in a single shader,
but many link choices gives you the freedom you need to create competitive specia
effects.

NOTE: Typeicons are small colored circles that designate component,
DarkTree, link, or parameter type by their color. A green typeicon
designates color, a blue one designates bump, and a gray one
designates percent. A fourth icon color, purple, designates a shaded

DarkTree.

You can use any other of the controls while the

Examine Window is set to asingle channel. Simply ¥ @ Shaded
click on the top choice, Shaded, to return to a full - @ Surface Color
shaded display. Thefollowing paragraphsgivesome 8 E L'fﬁﬁ.ﬁi :;vel

information on the raw channel displays.

- ) 5pecular Level
- ) Glossiness

] : DMgtaI Highlight
Raw Color & Percent Channel Displays - Quarisotiopy
. . . . - i@ Anizotiopic Direction
These two channel types will look just like their - ) Reflactivity

linked subroot component images but without the
shading and lighting found on the images.

Raw Bump Channel Display
Displaying araw bump channel, sinceit’sunshaded,

- @ Erviranment

- ) Transparehcy

- @ Refraction

- {2 Clear Coat Level

- ) Clear Coat Glossiness
- @ Clear Coat Thickness
- ) Clear Coat Smoothing
- i@ Surface Bump

represents elevations as shades of gray. Thehigher 5 404+
elevations are white and near-white, and the deeper ,
areas are dark gray to black. Your bump channel e mmf;v%lir:aenijg rop

elevationswill be distributed among 256 shades of
gray (the maximum number available here).

down list. Notice that the |loaded
shader has just two linked
channels.

Displaying your bump channel in thisway can be a

real eye-opener. That's because you can clearly see whether dl levels of dlevation are
truly represented. For instance, if you have some large jumps in elevation and then
some that are quite subtle (that is, varying only slightly in height), you may find that
the channel is completely ignoring the small elevation jumps.

Z.2.5 Noteson the DarkTree Shader Channels

Thisfina Examine Window subsection lists each shader channel with its DarkTree
type, then gives you a brief description of the effect each can contribute. Since every
channel islisted with its basic type, thelist won't be in the same order asin the show
raw channels control list.
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Color Channels
Surface Color - Thischannel is reserved for the basic DarkTree color link.

Environment - The Environment channel is meant for an environment map link. For
example, if your DarKTreeisreflective, you'll want to link a suitable environment map
to use for the reflection.

Percent Channels

DiffuseLevel - The Diffuse Level quantifieshow light iseither absorbed or reflected by
asurface. The lower the value the more light absorption, causing the surface to dim.
As the value moves toward 100% the more light the object reflects, causing it to
brighten.

Luminosity - Luminosity refersto a suffused, self-lit state. The more the value moves
toward 100%, the brighter the object appears. Use Luminosity in place of ambient
(surrounding) light.

Specular Level - The Specular Level determines how intense surface highlightsfroman
exterior light source will be. This attribute works in conjunction with Glossiness.

Glossiness - Glossiness controls how concentrated or spread-out surface highlights
will be. The more this value moves toward 100%, the more concentrated the spots will
be. Specular Level controls the intensity of the light spots. Bright concentrated spots
cause an object to look hard and shiny.

Metal Highlight - While non-metallic surfacesreflect the color of the light that shines
upon them, metallic surfaces reflect light based on the color of the metal itself. For
example, the specular highlights on an object made of gold will be golden in color.

Anisotropy - This attribute contributes a directed specular highlight. Because the
highlight has direction, Anisotropy is good for brushed metal surfaces, records, and
such.

Reflectivity - The level of reflectivity iswhat makes surfacesreflect their surroundings.
The closer the value moves toward 100%, the clearer the reflection. Use an
environment map in conjunction with this attribute to provide the reflection.

Transparency - A strongly transparent surface lets you see what is behind it. A
background pattern or a scene with other objects can provide the background view.

Clear Coat Leve - Thisattribute is a specular level, but for a surface that has been
coated with a material akin to varnish. Thickly clear coated surfacesreflect or absorb
light differently from non-coated objects. Usein conjunction with Clear Coat
Glossness.

Clear Coat Glossiness - Clear Coat Glossiness sets the glossiness of the clear coat (see
Clear Coat Level). An example of such an effect ismetallic car paint.
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Clear Coat Smoothing - This attribute gives the effect of partially or fully smoothing
the Clear Coat on a bumpy surface.

Alpha - This channel is a standard masking channel. Values near 0% are transparent.

Bump Channels
Surface Bump - This channel is reserved for the basic DarkTree bump link.

Anisotropic Direction - Use this attribute to specify a brush direction for brushed
(anisotropic) surfaces.

Refraction - Using the Index of Refraction, this attribute controls how much a
transparent object bends light, giving a distorted view of the background.

Clear Coat Thickness - Thisattribute workswith the other Clear Coat parameters. Use
it to determine the thickness of the clear coat, with 0.0% representing no thickness.
Clear coat thickness dightly changesthe location of theclear coat specular highlights.
This advanced feature’s effects are subtle and dependent on the scale of your 3D
scene.
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Section 25
The DarkTree Editor

]r' Unnamed - Darktree Editor]
File Edit “iew ‘window
=l

DarkTree Components

@ Cartral

@ Deform

ﬁ] External

@ Generator

ﬁJ Gradient

@ Matural

@ Nuoise

w6 Pattem Root socket

@ Process
ﬁ] Shader

wg) Tie Edit Control Panel
ﬁJ Transform

Propetties A Components

Figure2.20

An empty DarkTree Editor showing the sockets where the components will be plugged in, the Root
socket, which determines the DarkTree type and the Edit Control Panel. You can access the
Component Bin, Properties page and Tweaks Editor from the tabs on the bottom of the panel.

221 DarkTree Editor Overview

The DarkTree Editor is the workhorse and the heart of the texture creation process.
Here, you can design, build and display the structure of your DarkTrees. At the end of
this section, we' ve provided some basic tutorias. Even though it's fairly simple to
learn to build Dark Treesjust from them, these sections discussthe interface extremely
thoroughly. If you have additiona questions after finishing the tutorials, the answer is
here.

Since this isthe most complex DarkTree Textures section, we' ve divided it into four
pieces (not including the tutorials at the end of the section).



Piece 1: The subsectionstitled “ The DarkTree Editor Workspace” through “ Parts of
a Component Face” have astheir focusthe task of familiarizing you with the Editor

work areas. Specific subjectsinclude: the workspace and socket grid, workspace View
options, Edit Control Panel, and the breakdown of acomponent into its basic visible
parts.

Piece 2: The next two subsections, “ The Basics of Tree Building” and “ Edit Options
for Components and Wire Links” explain how to work with the components: how to

plug them into the workspace sockets, how to connect them with wire links, and some
editing optionsthat affect them. After reading through these subsections, you'll have
the knowledge to plug components into the workspace and link them into a DarkTree.

Piece 3: The third piece covers“ The Component Editors” and “ The Generator
Editors - Special Features” . After completing this piece you'll understand the
Component Editorsand be ableto apply transforms, change parameters, and recognize
the differences between the regular Editors and the Generator Editors.

Piece 4: Thisfinal piece coversthree utilitiesthat are new with DarkTree Textures,
version 2.0: the first subsection titled “ The Spline Editor” covers the Spline Editor,

“ Tweaks Power! The Tweaks Editor Page” explains how to set up Tweaks, and “ The
DarkTree Color Browser” covers the new DarkTree color editor.

And to finish up, “ The DarkTree Editor Tutorials’ on page 108 isa set of three
tutorials that teach you how to use the Editor. We' ve included lots of information in
thesetutorias. But they'rearel atively painless way to learn new software, and they’re
kind of funtoo. We ve aso included aglossary at the end of the manual that has
definitionsfor termspeculiar to DarkTree Textures and especially the Dark Tree Editor,
as well as some other terms you might not know.

So now let’'s move on to thefirst piece, beginning with the two easiest Editor tasks.

Opening and Closing the DarkTree Editor

Opening
You can either open an empty Editor or one that |oads a DarkTree as part of the
opening process.

You're only given one way to open an empty DarkTree Editor. Go to the main
application menu and click on File>New. Open an empty Editor when you want to
begin building a DarkTree from scratch.

You're given three methods of opening an Editor that’s preloaded with a DarkTree.
All begin with the DarkTree selection. After making your choice, the DarkTree Editor
will open with adisplay of the structure of the DarkTree you selected.
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1. Fromthe Texture Library list, click once on a DarkTreefiletoload it in the preview
window. Next click on the Library’s Edit button.

2. Left double-click on a DarkTree file in the Texture Library. The DarkTree Editor
will open with the DarkTree you selected.

3. Click File>Open on the main application menu. Using a standard file requester,
select the DarkTree you want to load onto an Editor. DarkTree files will have one of
the following extensions: dsts, dstc, dstp, or dstb.

NOTE 1: Thefirst time you bring up a DarkTree Editor window, it might
seem rather small. However, after you have expanded it to a size you
find convenient to work with, go to the Editor menu and click on
Window>Save Layout. YOU' |l only need to do this one time, as Save Layout iS
persistent, even after you close DarkTree.

NOTE Z: You can open as many instances of the DarkTree Editor as
your system resources will allow.

Closing the DarkTree Editor
Close the Editor by choosing Close under File on the Editor menu. Alternatively, you
can click on the X in the upper right corner of the Editor window.

Z.3.2 The DarkTree Editor WV?‘kSPME

What isthe Wor kspace?

.= Thescreen capture at the beginning of
the DarkTree Editor section,
Figure 2.20, shows an empty Editor.

jifling-GlassBlocks - Building_Gidsg
SRl indow
E=pand Grid =

j Most of the Editor areaistaken up by the
i workspace, agray grid of depressed

~ v Medium =

4 e squares. The squares are referred to as

: “sockets’, and youwill plug components
§ Rough Previews . h build up vour
i w Mormal Previews Into them asyoubu Py .
M Antisiased Previews k DarkTrees. Actually, the word “plug” is
e | merely used throughout the manua in a
o Fractal conceptua sense. Infact, you're simply
dropping acomponent onto a socket.
Figure2.21 Theroot socket is by itself inthe
Viewing options for customizing the Editor !eftmOSt column. With the label Root
workspace. just above the socket and the DarkTree
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iconwithin, it'shard to miss. Theroot component, that is, the component you plug into
the Root socket, will be avisual combination of al components linked to it. The root
component’s type determines the type of the DarkTree (color, percent, bump or
shader).

We can define each column to the right of the Root socket asalevel. For example,
level 2 components are those in the column of sockets just to the right of the root
component (theonly level 1 socket). Level 3 isthe next columnto theright of level 2,
and so on. Some explanationsin the manual refer to theselevels, asaway of describing
aparticular position.

You can grab onto the wor kspace background (the plain gray area) with the left mouse
button, then use the mouse to move the whole workspace up, down, or to either side.
That way you can get a better view of your tree structure, especidly if it'svery large.
Notice that the cursor changesto four directional arrows while you're actually in the
process of dragging.

NOTE: Your keyboard Home key returns the Editor workspace to its
opening position at any time.

Workspace View Options

The next three paragraphs cover a group of viewing options that affect the DarkTree
Editor workspace. You'll find these sdections on the Editor menu, under the View
dropdown. Figure 2.21 is a screen capture of this menu with the drop down open.
We' Il discuss each of the selectionsin the order that they' re listed.

Temporarily Expanding The Grid

Thefirst option under View is Expand Grid. By default the Dark Tree Editor maintains
abuffer zone of two rows/columns of empty sockets. Expand Grid will temporarily
increase that buffer zone by five additional rows and columns. The purpose for this
temporary expansion is to provide extraroom while you' re editing components,
moving alarge subtree for instance. As soon asyou delete, paste or perform amanual
move on acomponent (all discussed in “ Edit Options for Components and Wre
Links’ on page 67), the grid will return to its former size.

The shortcut key that expandsthe grid is Ctrl + e

Changing Socket Sizes

The next selection under View changes the size of the sockets on the workspace.
Looking again at Figure 2.21 you'll see the options Large, Medium, and Small. The
current socket sizewill be preceded by acheck mark. Thelarger you make the sockets,
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the more easily you can see image details. But larger sockets mean longer rendering
times for the tree structure as well as fewer visible sockets on your monitor screen at
one time, so your choice should be balanced by your style of working.

NOTE: You can choose your own default global preferences, such as
socket size and some other options. Thisis covered in Appendix B.

Image Previews

Thefinal View option gives you a choice of render qudity for the component images
that make up the tree structure. Render quality isdetermined by the number of samples
the Editor takes for each pixdl. For Rough Previews, the Editor takes one sample for
every four pixelsand interpol ates between them. While thisisfast, the imagesremain
rather fuzzy. Normal Previews s the default, taking one sample per pixe.You could
call it asort of middle-of-the-road preview choice. You'll find it more than setisfactory
under most circumstances, since it's reasonably fast and produces quite nice images.
The Antialiased Previews option produces refined images. In this case, five
surrounding samples are taken for each pixd. This option, asyou would imagine,
makes the render abit dower.

The Edit Control Panel

You'll find the Edit Control Panel directly to the left of the DarkTree Editor
workspace. This panel has three tabbed pages that provide special support for the
Editor. From Edit Control you can open (1) the Properties page which alows you to
enter information about your DarkTree, (2) the Component Bin, which stores the
components for building your DarkTrees and, (3) the Tweaks Editor page where you
can create, modify or delete your tweaks. Of these three tabbed pages, we'll discuss
two here: the Properties page and the Component Bin. Information on the Tweaks
Editor isunder “ Tweaks Power! The Tweaks Editor Page” on page 100.

You can undock the Edit Control Panel by dragging the top bar on the panel (see
Figure 2.23). Once undocked, you can resize and/or move the panel to a more out-of -
the-way spot without affecting the DarkTree Editor. The panel will redock/resizeitself
on either the I eft or right edge of the DarkTree Editor. Hold down the Ctrl key to
prevent redocking whileyou’ re moving the panel around. Sel ectionsfrom the Window
option on the Editor menu let you show or hide the panel, or saveitslayout (position).
Saving with Window>Save Layout not only means that the panel will be placed in the
same position next time you open the DarkTree Editor, but also that the same
Component Bin folders will be open.
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The Properties Page

The leftmost tab opensthe
Properties page (See Figure 2.23).
When you' re ready to record
descriptive information about a
new DarkTree you' ve designed or
set up an animation, click on this
tab. The particulars you enter here
will stay with the DarkTreefile.
Any time you preview a DarkTree
inthe TextureLibrary, some of this
informationisdisplayed aongwith
theimage. And each time hereafter
that you load the same DarkTree
into the DarkTree Editor, the
Properties page loads the
information you previously entered
here. You can change the fields on
this page any time you wish.

Let’s touch on each of the
Propertiesfields, even though
many of them are salf-explanatory.

Texture Name:

Thisfield isfor aworking or
descriptive name, not thefile name
with itsdst* ending. When you
preview aDarkTree in the Texture
Library, it will include thisfield
and some others aswell.

Author:
That's you, or whoever designed
the DarkTree.

DT Version:

Texture Mame:

Building: GlazzBlocks
Author,

DarkSim - Skyler Swanzon

DT Wersion: 1.10

I 111741939
IPIanar "I
Scaler 1 unit = I'I.DDEI Iinches 'I

r Animation

Last Madifisd:

I apping:

Start Frame:

End Frame:

Current Frame:

— Frame Aspect Hatio
Width:

Height:

—Wiew Angle
Heading: 00

Fitch: 0.a

EERRRNEER

Description:

Thiz darktree generates a glazs block ;I
surface like pou would s2e in some
buildings. The blocks aren't actually

tranzparent but reflect an environment. _I
-

Pmperﬁes_f\ Components ATweaksf'

Figure2.23

A screenshot of the Edit Control Panel open to

the Properties page.

Propertiesfillsinthe current DarkTree program version number each time you update

(resave) aDarkTree.



Last Modified:
The DarkTree Editor will keep track of thisinformation for you and record the current
date each time you update (resave) your DarkTree.

Mapping:

M apping defines the mapping geometry for the component images but it applies only
within DarkTree Textures. DarkTree will use this mapping for the Component
Editor’s update window and the Texture Library’s preview window, aswell asfor the
DarkTree Editor an default Examine Window.

The default mapping is Planar, unless you' ve changed the preferences but you can
select Cylindrical, Spherical, Cubic or Frameaswell. All selections, except Frame, are
true 3D mappings and that includes Planar. (Think of Planar mapping as having an
infinitely thin Z-axis depth.) If you wish to see your DarkTreetiled in a Component
Editor, be sure to open this page and select Frame mapping first. Use Framefor all
other 2D images as well, such as for image processing or banners for web work.

Scale:

Use this option to select a scale that best matches the DarkTree's final scene
destination, if you can. The choices areinches, feet, miles, millimeters, centimeters,
meters and kilometers. Modeling/rendering programs typically make you choose a
scale for your model. If you set your texture's scale accurately, then when you import
it to your modeling package using a Simbiont plug-in, it will fit on your 3D surface
accurately.

You can set adefault scalethat will be persistent over DarkTree closings on the Global
Preferences dialog. Just go to the main application menu and click on
Tools>Properties. Setting up your own global preferencesiscovered in Appendix B on
page 222.

Animation:

This section is reserved for animated DarkTrees. When you change any of the
following threefields, you' |l seethe new value(s) reflected in each Time component’s
Component Editor. You might have set up several Time components, each controlling
adifferent aspect of the animation. But the values entered here are meant for the total
maximum length of the animation. If you have atime-based generator, you'll see the
values on itsfunction plot change aswell. A time-based generator is one that’s linked
to a Time component through its I nput parameter.

Sart Frame: Enter abeginning frame number here. The minimum start frame number
is0. The default, however, is 1.
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End Frame: Thisisthe fina frame number for your animation. (End Frame - (Start
Frame+ 1)) definesthelength of the animated DarkTree sequence. Thedefault ending
frame is 30 but the possible upper limit for thisfield islarger than you'll ever need.

Current Frame: By changing this frame number, you can scan the workspace and see
exactly what each component does as the animation advances. When you’ re ready to
select afinal Current Frame, choose onethat can serve asarepresentativefor theentire
animation. This frame'simage isthe one you’ [l see on component faces when the
DarkTreeisopen. You'll seeit when you preview the animation in the Texture Library
or display it in the Examine Window as well.

Frame Aspect Ratio:

Thispair of fieldsisreserved for 2D output, and
will only take affect when the DarkTreeisin the
Frame mapping mode. Changing a DarkTrees's
aspect ratio smply changes what it looks like
within DarkTree Textures. Its valueliesin the fact
that (as an example) you can design aDarkTreefor
video output with aratio of, say, 720 by 486 pixes
and make the DarkTree visually match that final
ratio. Figure 2.24 is a screen capture of aframe-

mapped DarkTree image with just such an aspect Figure2.24

retio. Screen capture of a texturein frame
modewith an aspect ratio suitablefor

Width: The target width of the DarkTree. video production work.

Height: The target height of the DarkTree.

View Angle:

View Angle lets you view your DarkTree from various angles by changing the
position of the mapping geometry. The two fields use absolute angles and are
specifically reserved for 3D mappings. View Angle will reset the angle for any
mapping except Frame, which is considered 2D. Keep in mind that if you specify
something like a 90 degree heading or pitch for aPlanar mapping, the result will be an
infinitely thin line that you won't even be able to see. That's because, although Planar
isa3D mapping, its Z-axis has no depth.

View Angle values are not constrained in either the positive or negative direction.
Each 360.0 degreeswill simply return the angle to its beginning position. Figure 2.25
shows adjusted view angles for both Cylindrical and Cubic mappings. View Angle
controls are the same here asin the Examine Window.

Heading: Entering a new degree rotates the mapping geometry to the left or right.
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Pitch: Entering a new degree rotates the mapping geometry up or down.

: Figure2.25

. Theanglesfor these two mapping
modesare adjusted by defaultto give
you a better view of the geometry.

Description:

Place descriptive information about your DarkTree here. And there€ sroomto get quite

chatty!

The Component Bin

The Component Binisthe
repository for all components
provided with DarkTree
Textures. And thereare a

cons derablenumber and variety
of these! You can think of the
components as the DarkTree
building blocks. Figure 2.26
shows a screen capture of the
Edit Control Panel openedtothe
Component Bin page.

The componentsare arranged in
classification folders. The
classifications indicate qualities
that apply to each member. For
example, the Tile class includes
every component that can make
aDarkTreetile smoothly.
Looking again at Figure 2.26,
you can seethat the Tilefolder is
open, revealing those
components that perform this
function. Open the folders by
clicking on the little “+” icons.
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A screen capture of the Edit Control Panel open to

the Component Bin page.




Components in each classification, with the exception of the Generator and Shader
classes, and the Time and Audio wave components, can be plugged into a socket as
either acolor-, percent-, or bump-type. The generators and the Time component can
only be plugged in as percent types. The DarkTree Shader component hasits own
separate class, called Shader. The DarkTree Shader component isreserved exclusively
for the Root position on the DarkTree Editor workspace.

For acompl ete discussion on the component classes, turn to “ The Classifications’ on
page 151.

NOTE: Tolearn how to plug components into the sockets on the Dark Tree Editor
workspace, read “Plugging Components into the Sockets’ on page 62.

NOTE: You'll find a detailed description of the component classesin
Part Three: “ The Classifications” on page 151.

Z2.3.3 Parts af A &ampmmt Face

When a DarkTree structure islaid out on the workspace, it's easy to recognize each
plugged-in component by its visual representation. This representation incorporates
several bits of information about the component, such asitstype, thekind of pattern it
produces (if it does), and so on. Theentirerepresentationis called a“ component face”.
In the center of each component face is an image, the “component image”. For
example, the Weave component’s image is a woven pattern, while the Sine Wave
generator has aline graph of the sine wave function.

All component faces look much the same except for their names, icon colors and
images. Discrete areas of acomponent face can give you access to subordinate menus
and assist you with the linking process. Check out Figure 2.27, a breakdown of a
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component face showing the various parts. This subsection explains each part of a
component face and how it's useful.

Figure227

A component with labels and arrows pointing to the various parts of the
component’s* face”.

The Component Name
The name of the component is printed here.

The Component Frame

The component frame, which is quite narrow except for the links pad section,
surrounds the component image just asa picture frame surrounds an oil painting. With
the cursor positioned anywhere on the frame, you can:

« click once with the left mouse button to put the component in the
“ selected state” . (Thisworks with the image as well.)

« double-click with the left mouse button to open a Component Editor.
(This works with the image as well.)

« click once with the left mouse button and hold it down to drag the
component to a new socket.

« click once with the right mouse button anywhere, except the links
pad, to open a customized popup menu. (Thisworks with the image
aswell.)
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The Component Image

The center area of a component face usually displays arendered image. What that

image looks like is dependent on several factors. See“ Interpreting the Component
Images’ which follows next, for a short discussion on this subject. With the cursor
positioned on the image, you can:

« click once with the left mouse button to put the component in the
“ selected state” . (Thisworks with the frame as well.)

« double-click with the left mouse button to open a Component Editor.
(This works with the image as well.)

« drag the image onto an Examine Window to load it.

« click once with the right mouse button anywhere, except the links
pad, to open a customized popup menu. (This works with the frame
aswell.)

NOTE: The background area behind the component image is a two-tone
checkerboard pattern. This pattern will always be visible in varying
degrees, unless you choose Frame mapping.

Figure2.28

Four different types of component images. Read the next section to understand what each type of image
means.

Inter preting the Component Images

Aswas just mentioned, when you select a component from the Component Bin, drag
it onto the workspace and plug it into an empty socket, you'll see arendered image on
the component face. But what that image |ooks like depends on one of four specia
conditions. Those conditions are listed next.

1. Theimage might be the true representation of asingle component. Componentsthat
can stand alone, that isthat produce aspecific pattern of their own, arein this category.
For example, the Weave component has a woven pattern. The far left component in
Figure 2.28 shows a simple Weave image.
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2. Or the component might be from a class that cannot stand alone, such as the Control
class. Inthiscase, theimagewill be apredetermined representative design. L ook at the
imagefor Shuffle Rotate (middieleft) in Figure 2.28. Againif the component islinked
to others, the image will be more complex.

3. Or the component might be an instance of Time or amember of the Generator class.
In either case, itsimage will be aline graph. See the Saw Tooth generator (middle
right) in Figure 2.28 for an example.

4. Or theimage might be the result of linking two or more components together. The
far right screen capture of Figure 2.28 shows a simple combination image of asingle
pattern (supplied by the Rising Sun component) and the S Curve generator. The Ray
Size parameter (from Rising Sun) is linked to the generator. As you can see, the
generator function has modified the default “shape” of the sun’srays.

TheLinksPad

Thelinks pad gives you accessto the linkslist. With the cursor located somewhere on
the pad, click once with the right mouse button to open the linkslist. Thislist givesthe
names of al component parametersthat are linkable, and shows their current link
status and type.

TheLinksList

When you click once with the
right mouse button on a
component’s links pad, a
customized links list pops open.
Thismenu listsal of the linkable
parameters for its component,
including those that are linkable-
only. (Youwon't seelinkable-
only parameters listed on the
component’s Editor.) You must
usethelinkslist in order to access

the complete parameter list. Figure2.29 _
A screen capture of the links list for the Venation

Look at the links list in component.

Figure 2.29. The color of thetype

icon (the small circle directly to the left of the parameter name) tells you each
parameter’s type (color, percent or bump). You' Il often see percent parametersin all
three component types.)

- O Roughness
) Lacunarity
OWein width
) Strata Function
) Blend Function
- (O Brightness

) Contrast
@Vein:

- @Background

With DarkTree Textures 2.0, you' | see additional icons associated with some
parameterson thelinkslist. You'll find a more thorough discussion on the meaning of
the new iconsin “ Interpreting a Component’s Links List” on page 64.
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Areafor Outgoing Links

Each wire link has a parent end and a child end. Outgoing links (the parent end) leave
from thelinks pad area. Each wireleaving this arearepresentsalink from a parameter
of the parent component, and goes directly to a child component. Both the parameter
and component must be the same key type (color, percent or bump), because the child
component sends data back to the linking parameter along this same wire
(theoretically). Here's an example of what the linking does. Suppose you link the
Bricks bump parameter to the bump Rough noi se component. Bump Rough noise data
is sent back to the parent parameter (Bricks). The result isa set of blocks, each
individualy textured with a non-repeating rough noise pattern. Figure 2.30 isavisua
example that demonstrates this result.

Figure2.30

An example of how linking a parameter to a child component changes an attribute of the
parent component.

Areafor Incoming Links

Theincoming links areaisthe child end of awire link. The end of each wire must
attach to a component of the same type asthe parent parameter, for reasons explained
in the last paragraph.

Theoretically any number of wires can attach to the incoming links area, but a parent
parameter can attach to only one child component via one wire.

The Typelcon

You'll find type icons displayed within the DarkTree Editor in more than one place;
two arewithinthe bounds of thisdiscussion. First, each component face displaysatype
icon for the component as a whole. Note the exact location on Figure 2.27. And
second, when located beside a parameter name on the links list or on a Component
Editor, the type icon indicates parameter type. You'll sometimes see a shader icon
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(whichisapurple type) attached to a component face but never to a parameter name.
Components of the Shader class (there'sjust one component member inthisclass) are
aspecial typereserved specificdly for the Root socket. Shader parametersdon’t exit.

NOTE: The color of the type icon attached to the root component
determines the type of the DarkTree.

If you see alink bar or tweaks bar across an icon, it means the parameter is currently
linked or tweaked. Whether indicating the component or parameter type, the color-
code for typeiconsis

» Green for color types.

. Gray for percent types.

> Blue for bump types.

> Purple for shader types (component only).

3o

o<

o<

o<

Z.7.4 The Basics of Tree Building

Well, okay, if you've read the previous parts, you' ve learned your way around the
Editor workspace. The next steps are plugging components into the sockets and
linking them into DarkTree structures or trees. You'll find that the Component Bin has
afull supply of components to choose from, so let’s get started.

Plugging Componentsinto the Sockets

Building atree begins with plugging components into the grid of sockets, asimple
drag and drop operation. Be sure that the Component Bin is selected on the Edit
Control Panel, so that you'll have access to the components. We covered the
Component Bin on page 56. Each folder that you see contains only those components
that perform one type of function or give similar results. Hereis a step by step guide
on how to plug a component into a socket.

1. From the Component Bin open afolder by clicking onthe*+” symbol preceding the
folder name. Next choose a component by clicking once on its name or icon with the
left mouse button. Keep the mouse button depressed.

NOTE: Remember, the component classes are used as the folder names
on the Component Bin.
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2. Continuing to hold the mouse button down, drag

the component onto the Editor workspace. Notice

theicon on the tip of your cursor. When you first @
begin dragging acomponent from the bin and asyou
drag it over occupied sockets, the cursor-tip icon
looks like the screen capture on the left in Figure2.31

Figure 2.31. As you drag the component over legal =0 () are es (8) cursors for
sockets, theicon on the cursor-tip changes. When it

looks the same as the icon on theright in Figure 2.31, you're over alega socket and
can release the mouse button. Choose any legal socket you wish.

NOTE: Legal sockets are just empty sockets!

o

A B

3. Assoon asyou drop a component onto a socket, the Paste As dial og opens and asks
whether you want to pastethe component asacolor, percent or bumptype. Figure 2.32
isascreen capture of the Paste Asdia og. The type you choose isgenerally dictated by
the type of parameter you want to link to it. The type of component you select for the
root determines the type of the entire DarkTree.

Paste Az __

Figure2.32

The Paste As dialog for pasting a
component as a basic type.Some

components, such as the
Generators,don’'t need this dial og.

| [Z]olor | |[F']ercent| | [Blump |

Components That Cannot Be Root

Any component of any class can legally occupy the Root socket except those of the
Generator classor aninstance of the Audio Wave or Time component. The Editor will
not even save a DarkTreeif one of the components just mentioned is installed asroot.
Severa other components, Randomizer for instance, arelegal asroot but generally are
not good choices since they need a parent component to drive them.

Basic Information on Making Wire Links

You'll find each plugged-in component’s linkable parameter namesonitslinkslist. To
be linkable, a parameter must be one of the three basic DarkTree types: color, percent
or bump. Furthermore, each listed parameter and the component it links to must be of
the sametype. And finally, the linked-to component must be plugged into asocket one
or more levels or columns of sockets to the right.

The subject of linking aparameter naturally dividesinto two sections: (1) thelinkslist
and its symbols and (2) a step by step guide to making the initial link.
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Interpreting a Component’sLinksList

A brief description of the linkslist has aready been givenin “ Parts of a Component
Face” on page 57, but the coverage here is more complete because it includes
DarkTree Textures version 2.0 additions. Open a component’s linkslist by right-
clicking on the links pad (the wide area on the right side of the component frame).
Oncethelistisopen, you'll seeall thelinkable parameters specific to that component.
Thelist sometimesincludes aparameter youwon't seelisted on the Component Editor
for that component. Thisisalink-only parameter. A link-only parameter has just two
options, either link it or go with its default setting; in other words, you cannot change
itsvadue.

Figure 2.33isascreen capture of the
linkslist for the Weave component.
Notice thetypeicon directly to the
left of each parameter name. The
icon isthere to remind you that your
i T D5 Stip Width link must be to acomponent of the
B ==; g:::g same type. Notice, also, that the
0 .‘Backround parametersY Sri P, X Srip, and
- Background are linked, and that X
Strip Width and Y Strip Width are
tweaked. The symbol that tells you
Figure2.33 thisisasmall black bar. When the
Thelinkslist for the Weave component, showing bar is positioned horizontaly on the
o ey 1umes of foons possible for each right sideof atypeiconit'scalled the
links bar, but when it’s positioned
vertically through the middle of the typeicon (looking like astandard screw head), it's
called a tweaks bar.

Looking to the left of the type icon column, notice that all but the last parameter have
asecond icon, which looks like a grid of random color values. Thisicon represents a
regiona parameter. Interpret its presence to mean that the parameter is especially
suited to regiona components. All Control classcomponentsareregional; that is, they
give the quality of randomness to a parameter, based on itsregions. You are not
limited, however, to linking to a regional component. Components of the Control
class, Fractd Noise and Fractal from the Generator class are the onesthat will return
regional data

Againlooking at Figure 2.33, you'll seethat the Y Srip Width and X Strip Width
parameters have athird icon with a flattened white S-curve design, in the left most
column. These arethe function icons. If afunction icon has a pinkish-red background,
you must link the accompanying parameter to acomponent of the Generator class. But
if theicon’s background color is gray (asin thesetwo cases), you may link to either a
generator or some other component. Note that linking a parameter without a function
icon to a generator won't cause an error; it just won't give you a useful result.

l A DY Stip Width
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Making WireLinks
Thefollowing isasimple step by step guide to making an initial wire link between
some parameter and some component.

1. Open thelinkslist menu by clicking on the links pad one time with the right mouse
button. The links pad isthe wide area on the right side of the component frame.

2. Select aparameter from thelist by clicking once with the left mouse button. After
you've selected a parameter, the links list will close automatically.

3. After making the selection, you' Il have a stretchy wire with atype icon attached to
the cursor-tip. Thisiconisafina reminder to link to a component of a“like” type.
Next, using the cursor, stretch the wire-tip to the component you’ ve chosen for the
other end of your link. Click once with the left mouse button to attach the wire link.
Thelink is made!

Links always begin on one socket level and are completed one or more levelsto the
right. In other words, component links go from aparent level number to ahigher, child
level number. Level numbers, asimple away of pointing out socket locations on the
workspace, were covered in “ The DarkTree Editor Workspace” on page 50.

NOTE: If a parameter istweaked, you must untweak it before you can
select it fromthe links list.

Color-Coding for WireLinks

At aglance you can alwaystell the type of alink by the color of the wire. That's
because DarkTree Textures usesthe same color-code for links asfor typeicons. When
selected awire link always turns yellow, no matter which typeit is. Typeicon colors
were covered on page 61.

How Does Linking Change a Parameter’s Value?

Linkable parameters get their valuesin one of threeways. Firstly if it isn't alink-only
parameter, you can open a Component Editor and simply change the parameter value
(or keep the default), in which case the parameter’s statusis“ unlinked” . Secondly, you
can link a parameter to an existing tweak of the same type, in which case the
parameter’s status is “tweaked”. Or thirdly, you can link a parent component
parameter to a child component of the same type. In this case the parameter is
considered “linked”.

But what isthisprocessreally doing? When alink ismade, the value generated by the
child component is being substituted for a value either entered directly or tweaked. In
other words, if you smply enter avalue for a parameter, it will be the same for every
point in texture space. The same situation applies to a tweaked parameter. But if you
link aparent’s parameter to achild component, the parameter receives dynamic values
fromthe child component that are unique for each point in texture space! For example,
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look at the component on the left in Figure 2.34. It shows a Rising Sun component
whose percent parameter, Sun Size, was given avalue of 50.0%. Now look at the
component on the right in the samefigure. Here Sun Sizeislinked to a percent Rough
noise component. Look at how thislink affects the sun; it looks as though the sun has
findly exploded. (Too bad for us Earthlings!) The ability to link parametersto
componentsin thisway is the linchpin that allows DarkTree Textures to create such
powerful effects.

Figure2.34

Another example of how linking a specific parameter to a
component can dramatically change a texture.

Saving Your DarkTrees

For aDarkTree to be savable, some component that is not a generator or an instance
of either the Time component or the Audio Wave component must be plugged into the
Root socket. When aDarkTreeis saved, everything else on the workspaceis saved as
well. That includes disconnected trees you may be doodling with off to one side.

A DarkTreeis usually given two names: a descriptive name that's entered on the
Properties page, and afile namethat’s saved to your system’s directory structure.
When you save aDarkTree, you don't haveto add the file extension. The program will
look at the root component typeand choosethe correct onefor you. To saveaDarkTree
to the system directory, choose File>Save As from the Editor menu.

DarkTreefile names al used to end in dst. Thissinglefile extension has been replaced
inversion 2.0 with four new ones. These are

« .dgs(for DarkTrees that have a DarkTree Shader component in the
Root socket)

« .dstc (for DarkTreesthat have a color component in the Root socket)

« .dstp (for DarkTreesthat have a percent component in the Root
socket)

« .dstb (for DarkTreesthat have a bump component in the Root socket)
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DarkTree Textureswill continueto accept the old file extension, but new treeswill be
given one of the endings listed above. When you update aversion 1.0/1.1 DarkTree,
the program will create another copy with the same name but with the new file
extension, and based on the type of the component in the Root socket, it knows what
the new file extension will be. “ The Texture Library” on page 23 explains how to
make your DarkTree files available through the Library.

Z.2.5  Edit Options for Components and Wire Links

S e ._
Convert Subtree bo Color |
Convert Subtree to Bump

Cut
Cut Subtree
Copy

Copy Subtree

Cut

Cut Sublree
Capy

Copy Subtree

Edit Component
Send to Bitmap Renderer

Edit Component
E®amine
Send to Bitmap Renderer

Figure2.35

Two examples of the popup component menu. The menu on the left (A) was opened
from a percent component; the one on the right (B) was opened from a gener ator.
Notice that the menu on the right has fewer options.

Theediting options covered in this subsection deal with moves, pastes, and deletes for
components and with unlinks/relinks and deletes for wire links. Simply for this
discussion, we' ve loosely divided the subsection into three segments or groups of
options.

Mogt, but not dl, of the editing options for components come from just two menus.
These menus are the component menus and the Editor menu. The component menus
are popup menus that you can access by right-clicking on any component or empty
socket on the workspace. Instances of the component menu differ, because each is
tailored to its component type. Check out Figure 2.35 to get an idea of how these
menus can vary.

The second menu is the Editor menu. This menu is located aong the top edge of the
DarkTree Editor window. For this subsection, we' Il confine our discussion to those
selections from the Edit drop down list of this menu. Look at an example screen
capture of the Editor menu in Figure 2.36.

NOTE: You can also open a component menu from an empty socket,
provided you have already performed a copy or cut operation.
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Some Component Menu and Special Editing Options

You'll find the following three options on

most component menus, however, none are f Purpleheart Wood - Purpleheart.dsts

available from the Editor menu. You'll see | _Fil= JEalYl isw ‘indow
several references to the “ opening = Unds Cllsz
component” in the following paragraphs. | +-d_ =" il
Thissimply refers to the component you v Cu Ctrbs
right-clicked on to open acomponent menu. | % | CutSublies  CirlsShift+
-] Copy Ctl+C

First, we'll cover selections from the " CopySublree  ChiShiteC
component menus. The remainder of this : Paste Chisy
part of the discussion covershow to select | | Paste as Color
and move components, and all about the i Paste as Percent
DarkTree Editor’s dragging mode. H Pasteas Bump

Delete Del

Delete Subtree Shift+Del

Edit Component
Clicking on Edit Component, whichisfound
on most component menus, opens a

Component Editor loaded with the specific A tFiglfJ{he ZES?
. SCreen capture o e Itor menu
parameters of the opening component. options un?igr the Edit drop down.

Component Editors generally have many
features, and you'll find thorough coverage for them beginning on page 76.

NOTE: The more common way to open a Component Editor isto left
double-click on the component image.

The Examine Window

The Examine menu sel ection, dsolisted on most component menus, opensan Examine
Window with the opening component’simage. However, you won't find this option
on a menu opened from a Time component or any of the generators (what would the
image look like?).

Examine Windows are an important and complex tool in the DarkTree Textures
arsenal. The previous magjor section, beginning on page 33, is devoted exclusively to
their many viewing options.

NOTE: The component menus and the Texture Library are the only two
places where you can access an Examine Window.
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Send to Bitmap Renderer

And finaly from the component menusis Send to Bitmap Renderer. If you sdlect it, the
DarkTree Editor will send the opening texture and any children it hasto the DarkTree
Bitmap Renderer. Of coursg, if you select this option from the root component, then
the entire DarkTree goes to the Renderer. As is the case with the Examine menu
selection, a component menu accessed from a generator, or a Time or Audio Wave
component won't have this option listed.

If you open a component menu from a DarkTree Shader component and then click on
Send to Bitmap Renderer, you' |l see asmall didog appear. It will have two choices:
you can render the DarkTree as shaded (Render Shaded) or as single channels (Render
Channels).

Selecting Render Channelswill open the Render Channels dialog. This diaog splits
out all of the channelsthat are linked to the Shader. Render Channels has the same
rendering options as the Bitmap Renderer itself. The importance of the Render
Channelsdialog isthat you can specify all output optionsfor the separate channels at
onetime. Thesubsectiontitled* Shaded & Single Channel Render” on page 129 gives
detailed information on both of these dialogs and the separate rendering of shader
channels.

Finally, Render Channelswill iconify the DarkTree Editor and transfer the DarkTree
to the Bitmap Renderer for final processing.

Figure2.37

The screen capture of a DarkTree, highlighting an example of a subtree and its
subroot.
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Selecting a Socket or Component

“Select” isoneediting option that you won't haveto choose from amenu of somekind.
Clicking on an empty socket or a plugged-in component placesit in the selected state.
After you make aselection, the Editor will outlinethe empty socket or component with
bright yellow. The DarkTree Editor always uses the color yellow to signal the selected
state.

If you want to select a subtree, smply choose a component (which then becomes the
subroot) with linked children. Figure 2.37 is an example of a subtree with its subroot
component. Everything enclosed within the white rectangle is part of the subtree.

Moving Components & Subtrees

With amove operation you can rel ocate a single component or asubtree to new sockets
on the workspace. After completing amove, the Editor will redraw any and all wire
links from the new location.

Here's how to move components:

1. Choose a component subtree component and |eft-click anywhere on the itsframe.
Keep the mouse button down. Since the frame is narrow in most places, use the links
pad area. Be sureto click on the frame; clicking on theimage will not move the
component(s).

2. Still holding the mouse button down, drag the component to the new legal (that is,
empty) socket. To move an entire subtree, hold the Shift key down while you drag.

3. To plug the component into the new socket, just release the mouse button.

Pay special attention when moving an entire subtree, that you have enough empty
socketsin the same configuration as the original. Otherwise the Editor will abort the
move. See the next subject for an understanding of how the dragging mode can help
you move components effectively.

Dragging Modefor Moves & Pastes

The Editor enters dragging mode specificaly in conjunction with either a move or
paste operation. Even though dragging mode works for single components as well, it
hardly seems necessary. Therefore, we'll discuss this subject solely in conjunction
with subtree moves and pastes.

Dragging mode is the DarkTrees Editor’sway of helping you locate enough legal
socketsin the original subtree configuration. This mode is especially helpful when
you' re working with large spread-out trees. Here's how it works! Whichever set of
socketsyou drag your subroot component across, the Editor takesto be apossible new
location for your move or paste. And since the Editor knows the configuration of your
subtree, it can determine whether you have enough empty sockets (in the correct
configuration) to complete the operation.
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Dragging mode usestwo visua cuesto help you select alegal set of sockets: highlight
colors and cursor icons. Let’s begin with the highlight colors. Asyou drag a
component subroot over the workspace, noticethat each socket ishighlighted in either
greenor red. By highlighting sockets, the Editor is showing you the result if you were
to paste the subroot at that particular location. Thetrick isto make sureal highlighted
sockets are green. That ensures alegal paste for the whole subtree. If even one socket
is highlighted in red when you click on the mouse button, the Editor will abort the
paste. The same factors hold true for the move operation, of course. Figure 2.38 isa
screen capture of aproposed illegal move. The four-component subtree (each member
isoutlined in white) is moving one socket to the l€ft, in the direction of the white
arrows. The target socket that's outlined in black shows why the move will beillegal;
the socket is already occupied by the Birdshot component, thus preventing Fractal
Noise from occupying it.

With regard to the other visual cue, cursor-tip icons, take alook at Figure 2.31on
page 62. It showsyouthelegal andillegal iconsfor the cursor. Asyou movethe cursor
across sockets, these icons give the same warnings as the socket highlighting.

When you have found the right socket set for your subtree, release the mouse button
over the subroot socket if you're moving, or left-click it if you're pasting.

NOTE: You cannot drag a component or component subtree from one
open DarkTree Editor to another. Use copy and paste instead.

Figure2.38
This exampl e shows a four-component subtree that is about to move one socket to the left (hence the
arrows). The move will be legal for three of the components, but the destination for the one outlined
in black represents a conflict, sinceit’s already occupied. Because one component’s move will fail,
the entire move will fail aswell.
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More Editor Application & Component Menu Options

This segment covers options on either the component menus or the Editor menu or
both. The locations and how to open the menus are given in the opening paragraphs
for this subsection.

Even though it's arepeat, a couple of definitions might be useful here. First, in this
segment you' Il find referencesto the “ opening component”. Thisisjust the particular
component you' ve right-clicked on to open a component menu. Second, for editing
purposes the DarkTree Editor defines a subtree as a group of two or more linked
components. The subroot component can be any component with achild or children
linked toit.

Undo & Redo

Undo/Redoisonly availablefrom the Editor application menu. Undowill back you out
of your last operation, while Redo will reapply that last operation again. The
Undo/Redo pair has abuffer of fifty levels, which provides you with plenty of leeway.
If you cannot legally use either option (if the buffer isempty), they will be grayed-out.

Convert Subtreeto

Some component menus give you the option of converting a subtree type, without
moving it, to one of the two remaining key DarkTree types. For an example, look at
the menu to the left back in Figure 2.35. Since the two selections are Convert Subtree
to Color and Convert Subtree to Bump, you know that the opening component was a
percent-type.

If there are children linked to the component you select, the subtree will be converted.
If you select asingle, unlinked component, that’s what will be converted. For a
subtree, the Editor might not convert some linked components. One reason is that
many parameters remain percent types, even if the component they belong withisa
color or abump-type.

Generators, the DarkTree Shader and afew other componenets will not have this
selection on their menus. And you won't find it listed on the Editor menu either.

NOTE: Whenthe Editor converts percent componentsto color, theinitial
colorswill begrayscal e. But when converting bump-type componentsto
color, the Editor uses each component’s default colors.

Cut & Cut Subtree

You'll find Cut and Cut Subtree on both menus. Begin by telling the DarkTree Editor
which component or subtree you want to cut: Cut or Cut Subtree. All “Cut”
information is stored in the Editor’s copy/paste buffer, and that includes wire links if
you're cutting a subtree. Wire links to the cut component(s) will be disconnected.
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In addition, you can cut selected components and component subtrees by using the
following keyboard shortcut keys: Ctrl+x to cut single components and Ctrl+Shift+x
for subtrees.

Copy & Copy Subtree

Copying a component or component subtree gives you the chance to install the exact
same component(s) elsewhere on the workspace or on a different Editor altogether.
Both menusinclude these options. Copy and Copy Subtree behave like the cut options,
except that the origina component(s) remain in their sockets. A copy, with any
accompanying links, is stored in the Editor’s copy/paste buffer.

The keyboard shortcuts for these options are Ctrl+c for single components and
Ctrl+Shift+c for subtrees.

Delete & Delete Subtree

Thedelete options are listed only on the Editor menu. Select the component or subtree
that you want to remove, then choose D ete or Delete Subtree from the menu. Delete
does not save anything in the copy/paste buffer. Once you delete a component, it's a

goner. (Well, actually you can undo your hasty del etes.)

Or you can use the keyboard shortcuts. To remove a single component, first select it
and then use the Del or Delete key. For a component subtree, select the subroot
component, then use Shift+Delete.

Paste, Paste as Color, Paste as Percent & Paste as Bump
Both menus list the paste optionsin some form.
So, after you' vefilled the copy/paste buffer using
acut or copy command on some component or

o
SUvmC . SRR

subtree, you can proceed with a paste. Paste as Color k
“ = Paste as Percent E

To paste from a component menu, just right-click 2 Paste as Bump

on an empty socket. \When you open acomponent T T

menu from an empty socket, the menu selections

are dl paste options, and then only if thereis Figure 2.40

something in the copy/paste buffer. Figure 2.40 @”ajgﬁfpgnpég ?rfo‘;‘]fgn”pe'?;et;tso”fkr‘;that
shows a screen capture of a component menu that

was opened from an empty socket. To do the same

thing using the Editor menu select an empty socket first, then open the menu and
choose one of the four paste options. If you select the plain Paste option, the Paste As
dialog will pop up and ask you to choose among the three key DarkTree types.
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If you' re pasting an entire subtree, click on an empty socket for the subroot, making
sure you have sufficient room for the entire subtree. And remember that if the subtree
doesn't fit on your first attempt, the Editor goes into dragging mode. This givesyou
the chance to be guided by socket outline colors and icon types.

Editing the WireLinks

Selecting, moving, and deleting wire linksis a bit different from performing the same
operations on components. Asyou can seejust by looking at the maze of wirelinksin
acomplex DarkTree, it's very easy to lose track of which component each link goes

to. You can trace a specific wire link by left-clicking on it. That will select it, making
it much easier to trace. Likewise, just looking at the wire links does not tell you which
parameter each one is coming from. However, if you position the cursor somewhere

on awirelink and right-click once, the parameter name and its detailswill appear (see
Figure 2.41).

DarkTree Textures provides two ways to handle link editing: (1) you can go through
thelinkslist, which involves moreor less going through the same operation each time;
or (2) you can use direct link selection. You can only employ direct link selection after
you'veinitially created awirelink using thelinkslist. Creating theinitial wirelinksis
discussed in “ Basic Information on Making Wire Links” on page 63.

We'll discuss these two methods under the headings that follow.

e S
=T MG Biicks - Bevel Width |

i Ledd ]

Figure241

Right-click on a wire link to identify the component and the parameter it comes
from.

Selecting a WireLink
Using the Links List

First, open the links list by right-clicking once on the links pad. Thiswill bring up a
list of the linkable parameters belonging to the component. You can tell which
parameters are linked because they have a black link bar on the typeicon. Select a
currently linked parameter from the list. As soon as you' ve made your selection, the
wire link will turn bright yellow.
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Direct Link Sdlection

Put the cursor anywhere on the target wire link, then left-click to select. The link will
turn a bright yellow. Thisis obviously a shorter method, no?

Moving a Selected Wire Link
Using the LinksList

Firgt, you'll have to delete the highlighted link. So select it and hit your Del or Delete
key. After deleting the current link use the regular linking process, whichisexplained
in“ Basic Information on Making Wire Links’ on page 63.

Direct Link Sdlection

You need not bother selecting the link first when using the direct link selection. After
positioning the cursor somewhere on thelink, hold down the left mouse button, and
drag thelink to your new target component. Dropping it on the target component’ stype
icon or image completes the link.

Deleting A WireLink
Using TheLinksList

Openthelinkslist and select the parameter whose link you wishto delete. Thelink will
turn yellow (the selected state). Then, either use your keyboard's Del or Delete key or
choose Delete from the DarkTree Editor menu.

Direct Link Sdlection

You can select awire link and then hit your Deletekey. Or you can select and drag the
link to the background areaand just drop it by releasing the mouse button. Sinceit’s
not over a component it will abort the linking process, thereby deleting the link.
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2.2t The Component Editors
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Figure2.42

A screen capture of the Pestilence component’s Editor. Each section of a Component Editor
will be covered separately.

Overview

Thissubsection and thenext, “ The Generator Editors- Special Features’ on page 91,
are the third piecein our DarkTree Editor discussion. With the exception of the
Generator Editorsand the editor for the Time component, all Component Editors use
the same format. Generator Editors have aslightly different format because each
generator is atwo-dimensional function. The Time component's editor is different
because it includes the Spline Editor, and because it’s specifically designed to handle
texture animations. Spline Editor usageiscovered in“ The Sline Editor” on page 92.
More thorough coverage of animations and the Time component can be found in

“ Animating Your DarkTrees’ on page 189.

Each component has aseriesof user-settable parametersthat defineshow it looks. And
each Component Editor is especially fitted to one specific component; that is, it's
loaded with that component’s particular set of parameters. However, astandard format
divides al Component Editorsinto the same labeled areas, with each performing its
own set of tasks. The areas are Views, Transforms, and Parameters.
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After examining the information given here, you'll be able to trandate, rotate, and
scale components, change component parameter val ues, and select avariety of texture
views. So let’s open a Component Editor, such asthe onein Figure 2.42, and begin
examining itsfeatures.

A Few Preliminary Optionsfor the Editor
Thesefew optionsarelocated on the upper right area. They

aren’'t one of the areas mentioned above but simply afew
standard controls that are mentioned here for the sake of :

. . C |
completeness. Figure 2.43 shows this small area. e

Help

L] Cu
Opening
Now there are two easy waysto open a Component Editor.
Thefirgt isto choose any component that’s plugged into a
socket on the workspace, and |eft double-click onits
image. An editor will open, customized for the selected Figure 2.43
component. The second way isto right-click once The close/cancel area of a

anywhere on a component image. This will open a Component Editor.

customized component menu that lists Edit Component as
an option.

Closing
Click OK or Cancd to close aComponent Editor. OK closesit and savesyour changes.
Cancel forgets any changes you' ve made since opening and simply closes.

Accessing Online Help

Directly under Cancel isthe word Help (written in blue). Clicking on it will link you
directly to an html document. This document is the Component Reference, which has
detailed information on the components and their parameters. The Component Editor
you open the Reference from determines the component description you'll see firgt.

TheUndo & Redo Buttons

Use Undoto reverseany changes you’' ve made. And use Redo to reinstate them again.
The update windowimmediately renders any changes brought about by Undo or Redo.
Thelevels of undo are virtually unlimited, but as soon as you close a Component
Editor the buffer is cleared again.

7



NOTE: The Component Editor undo/redo uses a different buffer and is
independent from the Undo and Redo selections on the Editor
application menu.

TheViews Area

Matural - Pestilence

— Views
i) B/
Root | |Farent| | Child
Unlink Children [
show it | (S

Time|1—

Figure2.44
The Views area of a Component Editor.
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The Update Window

Each time you change a parameter value or apply atransform, you'll seetheresulting
change in the update window. That's the small image window just to the right of the

Views controls. The update window makes changes dynamically as you change aview,
enter new parameter values or apply a new transform.

Under some circumstances you'll want to change the mapping geometry that's
displayed in the update window. You have five geometry choices: planar, cylindrical,
spherical, cubic, and frame. Frame puts the image into 2D space. The other mapping
geometriesareall considered 3D, even planar. First close the Component Editor, then
change the mapping geometry on the Properties page. You can open this page from
the Edit Control Panel, which isthoroughly covered beginning on page 52.

Figure 2.44 isa screen capture of the update window and Views area controls. What
you see in the update window depends on the viewing choice you currently have
selected. We'll cover Views next.
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The Views Area Options

The Component Editor Views area offers several options, including a chance to step
through an animation, stop and examine asingle frame or see atiled view of your
texture. For your information, the viewing options are not persistent. So if you reopen
the same Component Editor, the update window will display the (default) current
component image again, regardless of the view chosen during the last session.

Firg, let’stak about the viewing buttons, then continue with the remaining Views
options.

The Root Button

Clicking on this button putsan image of the root component in the update window. The

root component shows you how your changes are affecting the DarkTree as awhole.
If thereisn't a component in the Root socket, the Root button will be grayed-out.

The Parent Button

A click on this button will put the image of the current component’s parent into the
update window. Another click will move the view to the next parent image. If you
continue clicking on this button, it’ Il show successive parent images until you reach
theDarkTreeRoot. If itisn't currently legal to click onthisbutton, if the current image
isthe Root for instance, the Parent button will be grayed-out.

NOTE: A component may have more than one parent. DarkTree will
select one to follow.

The Child Button

The Child button will be grayed-out if you're viewing the current component image.
Onceyou' ve clicked on the Parent button, then it'slegal to use the Child button. Each
timeyou click on this button, the view moves one component closer to the current
component. Once you reach the current component, the Child button will be grayed-
out again since you cannot view the children of acurrent component.

The This Button

The This button simply puts an image of the current component into the update
window (thisis the default). If you're already viewing the current component, This
will be grayed-out.

The Unlink Children Check Box

Unlink Children appears to remove the influence of any linked children. This check
box doesn’t actually unlink child components, but the image in the update window will
be of the current component only.

NOTE: Keep in mind that if a component islinked to a child through its
color parameters, checking Unlink Children will produce an image
that has reverted to its original component color (s).
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The Show Tiled Check Box

Show Tiled is for previewing DarkTrees that have one or more tiling components.
Although you can get atiled view of any image, it'sunlikely to look seamless without
atiling component.

Before an image can betiled, you must change the mapping geometry to Frame.
Change the geometry on the Properties page, which you can access from the Edit
Control Panel.

The Component Editor keeps this option grayed-out until thegeometry is suitable for
tiling, in other words until you' ve changed to Frame. When you do check Show Tiled,
you'll see four tiles of the image in the update window.

The Time Edit Box

Thisoptionisspecifically for animated DarkTrees. Whichever frame number you have
set as Current Frame on the Properties pageisthe oneyou' |l seeinitially in the update
window. Use the zip dider to advance or go back aframe at atime. You cantypein a
frame number as well.

NOTE: You can apply any of the viewing options to any frame of a
DarkTree animation.

The Transforms Area
i ——— Transforms ————

x| o0 |

1 Figure 2.45
;‘i "rl n.000 TWI The Transforms area of all
1

standard Component Editorslook

1 like this one.
z[ om0 Paste |

Transforming Algorithmic Textures

Directly to theright of the update window is the Transforms areaas shown in
Figure 2.45. It's designed so that you can easily apply translations, rotations, and
scalings to your textures. You can watch the component image in the update window
change dynamically as you apply atransform. You cannot transform a generator
function, components from the Control class, or the Time component.
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Most texture components that come with the Dark Tree Textures package are
agorithmic. Without alittle initial information, applying transforms to algorithmic
textures can be confusing and the results not what you'd expect. If you haven't
encountered this nomenclature before or are puzzled by some of your transform
results, you can read an in-depth discussion on the subject in “ Transformationsin
Texture Space” on page 174.

Algorithmsare simply mathematical functions. And sincethe DarkTree algorithmsare
3D (though afew don’t vary along the Z-axis) you can think of these textures as solid
blocks of material, essentialy infinitein size. The portion of the block that you'll
eventually apply to your model is generally the one that’s visible in the update
window. When you do apply atextureto amodel, you'rein effect carving the model’s
shape out of the texture block. And, when you apply atransformyou’ resimply moving
the texture block over to a new area (trandating), or orienting the block differently
(rotation), or shrinking/expanding the block design (scaling).

Since dl DarkTree transforms are relaive, we'll begin by briefly covering what that
means. Following that, we Il discuss the three transforms and how to apply them.
Finally, we Il talk about the other four buttons: Align, Clear, Copy, and Paste, that
accompany the transform buttons.

NOTE ON TRANSFORM VALUES: When a value isreferred to as
“ unbounded” , that simply means that there is no upper or lower limit
Set.

Notes On Relative Transforms

It'simportant to understand that all component transforms are relative. Making them
50 isthe mogt flexible (and common) solution to a difficult programming problem.
When atransformisrelative, the value isreset to the origina starting value, 0.0 for
translate and rotate, and 100.0 for scale, each time. Think of it astransforming a
component relative to your view, rather than to the global axes. Because the reset
happensvery quickly you might missit, which can bedisconcerting. And you may get
the impression that the Component Editor didn’t apply the transform at all. Don’t
worry, it did.

Trandating a Texture

If you trand ate the texture block mentioned earlier, you' re really just moving the view
to anew area. Figure 2.46 shows a texture pattern before and after we applied a
trandlation of +100.0 to the X-axis.

While the trand ation val ues are not bounded, you can keep track of how far you're
moving if you consider that entering a value of -100.00 for the X-axis will move the
center of the block all the way to the left edge. And a vaue of +100.0 gpplied to X
moves the block’s center the same distance to the right. Applying the same valuesin
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Y means positive val ues move the texture block higher, and negative values move it
lower, again halfway between the current center and the visible edge. And findly, for
the Z-axis, positive values move the texture back into the screen; negatives moveit out
of the screen.

Figure 2.45 isa screen capture of dl Transforms area buttons. When you're ready to
translate atexture, click on the top button (it actually says Trandate). Next, enter a
vauein one of the axis input boxes: X, Y, or Z. Finally, pressing either the
Return/Enter or Tab key will update your trandation.

As soon as the Component Editor finishes applying the translation, it resets the input
boxesto 0.0.

Figure2.46

An abstract texture design that is shown untranslated (A) and then
trandated (B) by 100.0 in X.

NOTE: Atrandation in Z on a texture that doesn’t vary in Z will not
affect the image.

Rotating A Texture

Rotating atexture revolves it about either the X-, Y-, or Z-axis. To apply arotation,
click once on the Rotate button. Theinput valuesarein degrees, with 360.0 being equal
to one compl ete rotation. However, the input values, like those for trandation, are
unbounded; you can put in any number of degrees. Entering positive valuesrotates the
image in a counter-clockwise direction; negative values result in a clockwise rotation.
Pressing the Return/Enter or Tab key will update the texture and reset the value to 0.0.
For avisual example of atexture pattern before and after a+38.0 rotation along the Z-
axis, check out Figure 2.47.
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NOTE: If you apply an X or Y rotation to a texture component that does
not varyinZ, theprogramwill rotateit, but the texture will begintolook
funky or stretched out, rather quickly.

Figure2.47

A Glass Block texture that's shown unrotated (A) and
then rotated (B) by 38 degrees about the Z axis.

Scaling A Texture

Scaling actslike acameralens, zooming in or out of atexture's pattern. You can think
of thisvisualy as shrinking atexture (zooming out), thus making the pattern smaller,
or gtretching a texture (zooming in), thus making the pattern larger. You can apply
scaling in one of two ways: evenly or unevenly. Even scaling retains the texture's
proportions as they are. Uneven scaling only changes one axis at atime, stretching or
shrinking the texture pattern in comparison to the other two axes. Figure 2.48 isa
screen capture of the sametwo DarkTrees. Theleft oneisnot scaled et all, and theright
one shows the same texture scaded unevenly (in 'Y only).

The gtart and reset value for scaling is 100.0%. Entering avaue greater than 100.0%
tellsthe Component Editor to zoom into thetexture, causing itsfeaturesto appear ever
larger. Values less than 100.0% down to 10.0% cause a zooming away from the
texture, so that its features appear to beincreasingly smaller. Each time you apply a
scaling, the result will be based on the current pattern size. For example, if you scale
the component down to 10.0%, the next time you enter 10.0%, it will be ten percent of
the first scaling. Scaling down requires some caution, because it doesn’t take very
many passes before the texture is reduced to a jumble of aliasing artifacts.

After you click on the Scale button, you'll see asmall check box to the right of the X-
axis input. (Thischeck box won’t be visible until you click the button for scaling.) To
begin with, the check box will have a check mark init. This enables even scaling.
You'll only be able to enter valuesin the X-axis input box, but the scaling will apply
equally to al three directions. If you prefer to scale unevenly, click in the box to
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disable the even scaling feature. Now you can enter avaue in any of the three axis
input boxes. Aswith the other two transforms, pressing Return/Enter or Tab will
update the transform and reset the value to 100.0.

Figure2.48

Afireball texture that's shown unscaled (A) and then scaled in
Y (B).

The Align Button

The Align button brings the current component into alignment with its parent. That is,
all scalings, trandations, and rotations previously applied to the parent will now be
applied to the child. If the current component was linked et the time that atrandation
was applied to the parent, it and any children linked to it were aligned automatically.
So you won't need to bother with the Align button. If, however, you link a parent
component that’s been trand ated previoudly, to a child (or a subtree of children) then
you can use the Align button to apply any transforms.

In the case of multiple parents, the child component can only be aligned with one of
them; however which oneit should be, is ambiguous. So try to avoid getting into this
situation. The third section of the manual includes athorough exploration of this
problem. Look in “ Transformation Inheritance” on page 176.

The Clear Button

The Clear button removes d| transforms from the current component. | n other words,
using this button eliminates al rotations, trandations, and scalings applied to the
component since it was dragged onto the DarkTree Editor workspace.

The Copy & Paste Buttons

Copy uses a buffer to store the current component’s transformations. Thisis done so
that you can copy them to another component for purposes of alignment. Paste is
grayed out until you' ve copied at least one transform. After you' ve made a copy of a
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transform, you can paste it onto any other component(s) in the DarkTree. Pasteworks
like Align but uses the transform information from the copy buffer, instead of the
parent’s transform.

In the case of the Paste button, remember that if achild was aready linked a the time
the current component received its transforms, that the child (any linked children)
automatically received the same transforms. However, if you link achild or children
after thetransformsto the parent are completed, the child/children won’t inherit those
transforms. In this case, you'll have to paste them separately.

The Parameters Area
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Figure2.50
The Parameters section of a Component Editor. The number of parametershereistypical of many
components.

Parameters Area Overview

Each DarkTree parameter defines one attribute or characteristic of a specific
component. For example Width, Height and Depth define geometric attributes of the
Bricks component. Most parameters use numbers (integers, percents, or floating
points) to define their characteristics. Others use color values, check boxes, or adrop
down list of options. All parametersare set initially with default value. Figure 2.50 is
ascreen capture of just the parameters area of atypica Component Editor.

Thelinefor each parameter includes several pieces of information, such aslink or
tweak status. But how do you know what information a specific parameter includes?
This section answers that question, and in fact tells you almost everything thereisto
know about the parameters.
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The Parameter Display Format

All component parameters in the Parameters area more or less follow a standard
format, with differencesthat are appropriate for each type. A breakdown of thisformat
follows. Starting on the left, each parameter will have

< A parameter name.

« Atweaks click pad, which isa plain gray box with a debossed
perimeter. If the parameter islinkable, you'll see a typeicon on the
pad.

Aninput control, such as an input box, Edit button, check box, drop
down list or text box. The DarkTree parameter types will be treated
separately later in this subsection. For currently linked parameters,
the input space will have Linked printed in it. If the parameter is
tweaked and not numberic, Tweaked will be printed in the input space.
If the parameter is numeric and tweaked, the input box will be
grayed-out but display the current tweaked value.

A zip dider if the parameter input is numeric. (Zip sliders are
covered soon.)
A swatch, if the parameter is either a color- or a percent-type.

(Bumps al so have swatches but you won't see one until the parameter
islinked.)

3o

o

3o

o

3o

o

The Tweaks Click Pad & Linkable Parameters

Thetweaks click pad is asmall gray square with a debossed perimeter. Nearly all
parameters have one located just to the right of the name. We should briefly mention
here that atweak is a named macro setting that you can easily apply to any number of
component parameters as long as they’ re of the correct type. Although most tweaks
editing tasks are more easily handled by the Tweaks Editor, the only place you can
assign atwesak to a specific parameter is from the click pad.

A typeicon sitting on top of atweaks click pad tellsyou that the parameter islinkable.
And if you seealink bar you'll know that the parameter is currently linked. You can
use alinkable parameter in one of three ways: (1) you can simply giveit avalue
suitable to its type (acolor for instance) or keep the default value; (2) you can link it
to a child component of the same type; or (3) you can create atwesak for it. A tweak
bar signalsthat the parameter is currently in the “tweaked” state.

Figure 2.52 is a screen capture of two parameters, onein the “linked” state and the
other currently “tweaked”. Thelinked state is signaled by alink bar on the typeicon.
Thisisasmal black bar that’s positioned horizontally on the right side of theicon. A
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tweaks bar isasmall black bar that verticaly divides atypeiconin half.

o @[T [ o @[ [
A B

Figure2.52
An example of atweaked parameter (A) and alinked one (B).

The options available for a parameter at any given time depend on either itslinked or
tweaked state. Following isalist of optionsthat might be available through the tweaks
click pad, depending on the parameter’s current state. Figure 2.54 isagroup of screen
captures showing the various options under discussion.

« |f the parameter iscurrently linked, you' |l see this menu item: Unlink:
[component name]

e

+ |f you've already

*

unlinked the
T weak: Marshmallow vellow Link: Fractal
parameter through
the tweaks click New Tweak New Tueak
pad, you'll seethis Tweak with ’ Twezk with >
menu Item Link: UnLink: Fractal
[component name]. New Treak
+ If youwould like Tweakwih ¥
to create anew
tweak, this menu Figure 254
item lstalways Opéi ons you might see after op.)eni ng a tweaks click
present: New Tweak: pad.
If atweak of the

proper typealready exists, you' |l see: Tweak With: followed by alist of
tweaks you can choose from.

If the parameter is currently tweaked, you' |l see this menu item:
Untweak: [tweak name].

X3

RS

Using the DarkTree Zip Sliders
Any parameter that requires numeric input is equipped with azip slider. Zip
diders, acustom DarkTree Textures control, behave exactly like the
common diders that many programs have. Theinput box updates
dynamically asyou zip through values, up or down.
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The Parameter Input Formats

We dealt with the general parameter format with “ The Parameter Display Format” on
page 86. Component parameters come in eight formats: color, percent, bump, float,
integer, drop down list, check box, and filename text box. You can make tweaks for
al eight format types, but only three parameter types (color, percent, and bump) are
linkable. In DarkTree Textures these three parameter types match the three key
component types. Tweak values must be changed from the Tweaks Editor.

Next, you'll find a brief paragraph on each parameter format. These mention any
special points and includes avisual example aswell.

Color Parameters:
Thecolor parameter isone of thethree

key DarkTree formatsand isaways ~ Shell Value 5/ @) e
linkable. These parameters will

aways have agreen typeicon on the

tweaks click pad. To change acolor, you can either click on the Edit button to openthe
DarkTree Color Browser or simply alter the HSV values with the cursor. No matter
the method you select, you'll seethe current color reflected on the color swatchand in
the update window. If the color parameter is aready linked, the color swatch will
display arendered image from the child component.

Here's how to change the HSV values with the cursor. To change the saturation (S),
position the cursor over the color swatch and, with the left button depressed, move the
cursor up or down. For changes to hue (H), move the cursor to the left or right. To
change the color value (V), hold the shift key down while moving the cursor up or
down. While you' re changing a color, you'll see the above letters (Sand H or V and
H) when you hold down the left mouse button over the color swatch. Thisissimply a
reminder.

Percent Par ameters:
Therangefor all percent parameters,

another key DarkTreeformat, is0.0% T B0.000

to 100.0%. These parameters will @I I—‘
aways have agray typeicon on the

tweaks click pad. Usethe zip slider to enter avalue quickly, and notice how theupdate
window changes the component image in real time. Many component parameters are
percents, both linkables and non-linkables being heavily represented. The gray level
on the swatch corresponds to the input (or default) percent value (see the next note).

NOTE: The level of gray on the swatch is derived from assigning pure
white a value of 100.0% and pure black a val ue of 0.0%. The percent

value you enter will be equal to some gray shadein between black and
white.
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Bump Parameters:
Bump parameters are the third key DarkTree

format. These parameters will alwayshave a Bump Scale@l 1.000

blue type icon on the tweaks click pad.

Bumps do have swatches but they aren’t

visible until after you' ve linked to a child component. The reason is that an unlinked
bump has asingle elevation and, therefore, the swatch wouldn’t be meaningful. Bump
parameters require floating point (decimal) input. At +/- 10000.0, the value rangeis
probably larger than you' |l ever need. The DarkTree Editor interprets bump parameter
values as elevation levels.

You'll find that bump parameters used as el evations only occur as part of abump
component. However, you'll eventually run into a color- or percent-type component
that has one or more bump parameters. These parameters must be linked to bump
components, as usual, but the parent component will interpret the incoming valuesas
floats, not elevations.

NOTE: Be sureto read “ Notes On Setting Bump Values® on page 90. It
will make a difference in the quality of your rendered bump maps. And
you'll find a more in-depth exploration of bumps and elevation ranges
in* Part 3: The Conceptual Discussions’ , inthesectiontitled “ Working
With Bumps® on page 182.

Floating Point Parameters:
Floating point parameters are not linkable and so,

of course, don’t have atypeicon,or a swatch. Even D“"""DI 1.000

though the value ranges for some floats are

restricted (bounded), the maximum isthe same one

used for bump parameters. Aswith other numeric parameters, use the zip slider for
speedy input.

NOTE: For special case situations that require a linkabl e float
parameter, read the information on bump parameters.

Integer Parameters:
The maximum range for integersis 0 —10,000.

Integers are whole numbers; so the Component I—
. Input Seed 1
Editor won't allow you to enter adecimal . D

point. Integers are never linkable!
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Drop Down Ligts:

DarkTree Texturesemploysthedrop
down list format when the parameter ~ *Sampling Options =
is a choice between two or more Pas—
options. Just click on theright side gingle Sample
of the box to makethelist drop

down, then make your selection.

Check Boxes:

Check boxes arereally just toggles, a choice between
enabling and disabling a parameter. A check mark inthe 2D Pattern D v
box always means that the parameter is enabled.

Filename:

Filename D File |

At present, components use this parameter for loading external files of some sort. First
click on the File button, which opens afile requester. Browse for your directory and
type in afile name, then select Close. You'll seethe entire file path name written out
in the file name space. The Component Editor will immediately begin loading the
external file for you.

Notes On Setting Bump Values

Bump componentsarefl oating point val uesrepresenting el evations. Whereas the col or
and percent components have a specific value range, the bump components do not.
The elevation value range is arbitrary. In other words, it's |eft entirely up to you. But
you till need to put some thought into choosing a range for the following reason.
Typical bump/elevation maps are saved as grayscal eimages. Each changein elevation
isashade of gray, with lighter shades representing the higher areas. The number of
gray shadesavailablefor elevation mapsisjust 256, so your changesin elevation have
to fit within that scale to be successful. DarkTree Textures will fit the gray shadesto
your chosen value range aswell as it can. However, if your entire range is say, 0.0 to
1500.0, and you have included acluster of very small changesin elevation somewhere
within thet larger range, your smaller eevationswill surely be lost during the
rendering process. There simply aren’t enough shades of gray to handle such alarge
range plus the tight clump of values within it. This situation doesn’t apply to textures
that you use via one of the Simbiont plug-ins. However extreme bumps do not
generdly look good in this circumstance either, for other reasons.

See* Section 3.4: Working With Bumps” in“Part 3: The Conceptual Discussions” for
ahigher level but more in-depth, exploration of this problem and waysto get around it.
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Z.2.7 The Generator Editors - Special Features
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— Views ————
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Imerlljl_ ReverseDI_
Figure2.55

A screen capture of a Generator Editor. Most generators have several of the same common
par ameters, such as Amplitude, Fregquency, and so forth.

Generator components are two-dimensional mathematical functions whose output is
plotted rather than rendered. Because they control functions, Generator Editors have
been modified from the standard Component Editor. For instance, Generator Editors
have no need for atransforms area. Figure 2.55 shows a screen capture of atypical
Generator Editor.

Since generators are functions, the standard Component Editor’s update window has
become asimple 2D plot (called the plot window). The vertical axis corresponds to
output or percent values with arange of 0.0% to 100.0% and represents the output
from the generator function itself. The horizontal axis representsinput. The input
originates from the linked parent parameter, which will be some percent-type, such as
Sripe Width, Sun Radius, or Mortar Width. The online Texture Reference clearly
explains which parameters can be linked to generators, and there are many to choose
from.

If the generator’s Input parameter is linked to a Time component, the generator
becomes time-based, and the plot window changes to reflect that it's now part of an
animation. For time-based plots, the horizontal axis now representstimein the form
of frame numbers. The default number of framesis awaysthirty, but you can increase
or decrease that number on the Edit Control’s Properties page The vertical red lineon
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thetime-based plot reflects the current frame (the frame being displayed in the plot or
update window). The function itself is plotted in blue smply to reflect that it's now
time-based.

Generator Editorshavethe same Viewsselectionsfor the plot window. The Thisbutton
will produce the plotted function; the other buttonswill produce the sameimagesthey
doin any standard Component Editor. “ The Component Editors’ on page 76
thoroughly covers the viewing controls.

The Parameters area of a Generator Editor isjust the same asit isfor standard
Component Editors.

Z.2.5 The Spline Editor

splinemode  shift graph scalegraph mifme_l\_lscaleview refit view

Spline - Repeat  ~ shift 2 &3 Scale oo 2 View <> o

E Inpull -3.05 Valuel 16.67 - ISmunthIn j |Smuuth0utj

[t clichge add point. Shift [2gick to delete point. Left cl oint and drag to move.

N
Prev& N&xt  Input/TimeField Valuekield splinesmooém&s

Figure2.56
The Spline Editor with controls and other features named and |ocated.

Overview

The Spline Editor gives you the option of defining your own spline curve. You'll find
this editor both simple to understand and use, and very powerful. In spite of the fact
that it's found only within the Component Editors of two components, it isan
extremely important DarkTreetool! Figure 2.56 isa screen capture of a Spline Editor.
Notice that each control is named and located for you.
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One of the two components that includes the Spline Editor is the Spline generator.
With the Spline generator you can create your own function rather than having to rely
on a pre-built one. Figure 2.57 shows a tree structure that uses a Spline generator to
define the top surface of abutton. The second component that uses a Sline Editor is
the Time component. Each instance of this component in a DarkTree enables you to
animate some parameter. The examplein Figure 2.58 shows the tree structure of an
animated DarkTree, Exploding Cor puscles. The figure includes some framesfrom the
animation as well. Please refer to" Animating Your DarkTrees’ on page 189 for
further coverage of thissubject. For thefollowing discussion, we' Il beusing the Spline
generator component as our example.

NOTE: Throughout this discussion, you'll see the word(s)“ curve” or
“ spline curve” . This simply refers to the spline curve currently in the
graph, whether it'sa simple straight line or a complex series of waves.

Figure257
A Spline generator used to define the surface of a button. The button center cor responds
to the right edge of the curve; the button’s outer edge corresponds to the curve's left
edge.

NOTEZ: The Time component replaces the Trigger component of
DarkTree version 1.0, and the Spline Editor replaces some tasks of the
now defunct Trigger Bank.

Setting Up a Spline Graph & the Point-Tuning Controls

This segment touches upon some information about the graph areaitself, then steps
you through the building of aspline curve. All adjustmentsto thiscurve except adding,
moving, and deleting control points are accomplished using the point-tuning controls.
These controls operate on individua points, and are arranged below the graph. Refer
back to Figure 2.56 for the location of each Spline Editor control.
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A Few Words About the Graph

Theblack graph areaprovides aplace to build aspline curve. It's made up of two parts
or areas. the middle or active area, with green grid lines and axis values; and the two
ends, with grid lines and values drawn in gray and called the inactive areas.
Parameters linked to a Spline generator will always make use of the part of the curve
within the active area. However, in some circumstances, you' [l want to continue your
curve into the inactive areas (see the next note). In fact some of the controls, such as
Spline-Repeat do this automaticaly. However, the editor can only utilize repeated
curve valuesin the inactive areas under some speciaized circumstances, for instance
when you link up the Sripe Width parameter of the Stripes component.

The spline graph’s vertical axis, designated as Value, performsthe same task for both
components. The values for this axis are dways percents (0.0% to 100.0%), as the
linked parameter must be aswell. The Spline generator and Time component both
return a percent value, based on the vertica position of the spline, for each request
from the linked parameter of the parent component.

The horizontal axis numbers represent something different for each of the two
component types. For the Spline generator, this axisis designated as I nput. It
representsthe same valuesthat are passed down the tree through the linked parameter.
For the Time component, this axisis labeled Timeand represents the frame numbers
for an animation (which, by default, initially runsfrom 1 to 30 frames). In each case,
the vertical valuefor the same point isreturned to the parent parameter. This givesthe
parent component the shape of the curve or animation, point by point. If you increaseor
decrease the animation’slength, the new frame range will automatically appear on the
spline graph. Change the length of the animation from the Edit Control’s Properties

page.

NOTE: After changing the length of an animation, a popup dialog will
ask you if you want to scale the timeto fit the new framerange. Click on
Yes to stretch or squeeze all Time components to fit the new length.

NOTE: Sarting your spline curve in the inactive area makes it much
easier to create an ultra-smooth curve at the point where it entersthe
active area. You can use the same trick when leaving the active area, of
cour se.
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NOTE ON THE SPLINE GENERATOR: Any changes you make to the
component parameters, which are not a part of the Spline Editor, won't
be reflected in the spline graph. Look, instead, at the plot window near
the top of the Component Editor for a complete and current update.

Figure2.59

An 18 frame animation of exploding red corpuscles, using the Time component to
define the animation path.

Adding, Moving, and Deleting Control Points

To Add: Control points define the shape of the spline curve. Add a control point
whenever you want to change the direction of your curve, even dightly. To add apoint,
just left-click within the graph space wherever you want it. Notice that the cursor tip
will havealittle“+” onit. Thisjust signifiesthat you'reinthe* adding-points’ mode.

ToMove Moving control pointsis as easy as positioning the cursor on one. Left-click
to select, then simply drag the point to the spot you’ ve chosen. When dragging control
points, notice the small four-way arrows surrounding the cursor tip. Thisjust tellsyou
that the cursor is currently in dragging mode. No two control points can havethe same
horizontd value; so be careful not to accidentally drag a point too far. If you do, the
pointswill bereordered (switched). That is, they’ |l change position inreltion to each
other.

To Delete: To remove acontral point, first hold the Shift key down, then left-click on
acontrol point. A littlered “x” at the cursor tip is awarning that the next point you
select will bedeleted. If you forget and select apoint before holding down Shift, delete
won't work.
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Thelnput/Time & ValueFields

You can select a control point smply by clicking [ — L,
onit. Or you can use the prev and next point Input | 1.30 E
buttons, covered in the next subsection. To . B S —

reiterate, a control point will signal that it's v i
currently selected by turningyellow andremaining ~~ Yale [ 2731 [z
that way until you select another one. '

After clicking on acontrol point, you can check its exact position on the graph by
inspecting thetwo fields labeled Input (or Timefor the Time component), and Value.
You can enter new numerical positionsinto either or both of thesefield at any time. A
control point will change locations dynamically as you change its numerical position.
You'll find these two fields |eft of center and below the graph.

Recall that the Input axis is the horizontal one whose values come from the parent
component. Thisis only true for the Spline generator. For the Time component, the
horizontal axisislabeled Timeand the values are frame numbers. Valueisthe vertical
axisand it's aways the same. These are the numbers that will be your output; that is,
they’Il be returned to the linking parameter. The Value axis includes a percent swatch
that shows visualy, by the degree of grayness, what the height of a selected control
point is (100.0% = white, 0.0% = black).

ThePrev & Next Point Buttons

You can select and step through the curve’scontrol pointsby usingthe
prev and next point buttons. These buttons arelocated below and to the "'
far |eft of the graph. After you select apoint, you can enter new values |

into one or both numerical fields, drag it to a new location, or simply

note the numerical position.

The Spline Smoothness Controls

By using the spline smoothness contrals, you can

adjust the way the spline connectsto and departs - il . - o 2
from a control point. Thetwo spline smoothness ~ [Smoothin |
controls are located below and to the far right of !
the graph. These two drop down lists et you
select one of two connecting line styles. Thefirst
control (the leftmost one) adjusts that part of the spline that connectsto a selected
point; the second control (the right most one) adjusts that part of the spline leading
from a selected point.

Linear Out
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The leftmost control’sfirst drop down list selection, Smooth in, causes the incoming
spline to smoothly curve asit connects with a selected control point. The second line
styleisLinear in which, as you might guess, causes the incoming spline to connect to
the control point with a straight line.

The second smoothness control adjusts a spline as it |eaves a selected control point.
Thetwo list choices here are Smooth out and Linear out. They make the same
adjustments to an outgoing curve section as the first control does to an incoming one.

The Spline-Tuning Controls

You'll find the controls for adjusting the entire curve (as opposed to a single control
point) all located above the graph area. Again, Figure 2.56 points out each control’s
location on the Spline Editor. The following paragraphs cover each of these contrals.

Choosing a Spline Mode

The Spline Editor offersthree graph modes. Each mode
defines a different behavior for the spline curve. This
drop down list isthe left most control above the graph. | ||Seline - Mirror -]

Spline - Hold isthe first mode of the three. You'll find gﬁilﬂﬁ ) :Elf'em
that you usethis mode much more oftenthanyoudothe | |d

remaining two. Selecting Spline-Hold keepsthe spline
curve just asyou created it, except that the area before
the first control point and after the last one are continued out as straight lines

Spline- Repeat isthe second list choice. It tellsthe Spline Editor to repeat your spline
curve configuration over and over. All of the curve between the first and last pointsis
considered apart of the configuration, whether it'swithin the active area or outside of
it. Subsequent to selecting Spline-Repeat, moving one control point will move the
same repeating control point aswell. The repeat agorithm is set up such that the last
point of your origina spline curve will fit with the first connecting repeat point,
making the entire series continuous. The curves repesat, for al intents and purposes
forever, in the non-active aress.

Spline- Mirror isthe third mode on the list and similar to Spline - Repeat, except the
origina curveis flip-flopped for each repeat. If you move any control point after
specifying this mode, the matching repest point for each mirrored curve will
automatically move by the same amount. And just aswith Spline-Repeat, the Spline
Editor will add mirrored curves within the active graph area, and continue them
indefinitely inthe non-active areas. Spline-Mirror issmoothly continuous (no breaks).

NOTE ON REPEATAND MIRROR MODES: Unlessyou plan your spline
curve carefully, your repeat curves are likely to begin and/or end with
a partial one within the active area.
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Shifting the Spline Curve
The spline curve shift controls move the curve either horizontally
shift 3 25 or vertically. The two shift controls are located above the graph,
e directly to theright of the word Shift. The first control shifts the
curve horizontally; the second shiftsit vertically.

To shift the curve, position the cursor on or between the two mini-arrows and drag in
the direction of an arrow. The spline curve shifts dynamically with the mouse's
movement. Keep in mind that the spline curve cannot be shifted vertically above the
Value boundary of 100.0% or below the 0.0% boundary. Attempting to drag the curve
further will simply flatten it as control points hit the boundary. Once the curveis
flattened, it will stay that way until you reconfigureit.

NOTE: Because the 2D plot (update window) near the top of the
Component Editor is more compact, it's sometimes clearer to check it
after a horizontal shift, just to see how much of your spline curve
remains inside the graph’s active area.

Scaling the Spline Curve
Thescaling controls stretch or squeezethe entire splinein either
Scale oo 2 thehorizonta or vertical direction. You'll find these two
controls located above the graph, directly to the right of the
word Scale. The leftmost control scalesthe curve horizontally;
the one to the right does the same in the vertical .

Scaling is always done about a control point that you select. After choosing your
pivotal point (the one you want to scale about), position the cursor on or between the
two mini-squares and hold down the left mouse button. Dragging the mouse either
horizontdly or vertically, depending on which scaing control you're using, changes
the mini-squares to mini-arrows. The arrows indicate whether you' re currently
stretching or sgueezing the spline curve. The control point remains stetionary.

Vertical scale behaves exactly like the vertical shift control. That is, you cannot scale
the spline curve above 100.0% or below 0.0%. As a control point hits one of these
limits, it will stop scaling. And the spline curve will begin to flatten out if you continue
in the same direction. Once the curve is flatened, it remains that way until you
reconfigure it again.

The Spline Editor Viewing Controls

The three Spline Editor viewing controls adjust your horizontal view of the graph.
These controls are grouped together above the graph and to the far right, directly after
the word View. Regardless of how aviewing control causes the graph to look, the
spline curve is not actually affected in any way.
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Next we'll briefly cover each of these options, beginning with the left most viewing
control and moving to theright.

Shifting Your View of the Graph
The shift view control moves the entire graph to the left or right. Use this
<> control to accessgraph areas outside the active area. For instance, you may
=7 want to add extra control points outside the active areaor simply view
those you' ve already placed.

To shift your view position the cursor on or between the mini-arrows, hold down the
left mouse button, and move horizontal ly in the direction of one of thearrows. Moving
the mouse either left or right shifts the entire graph as far as you want to go.

Scaling Your View of the Graph
The scale view control horizontally expands/contracts the view of the
cflc  entiregraph. Theresult is azoom-in on some portion of your spline, or a
= zoom-out on the complete one. The scale view is especially useful for
complex curves, sinceit gives you a chanceto look at a single section by
itself.

Thiscontrol works likethe graph scaling control. Position the cursor on or between the
mini-squares and hold down the left mouse button. As you move the mouse
horizontdly, the squares change to mini-arrows that point in the direction you're
currently scaling. Arrows pointing outward indicate that the view is being stretched;
arrows pointing inward indicate that the view is being squeezed.

Refitting Your View of the Graph
 Theréfit view control scales/shifts the graph areato include all of your
i control points. It's the farthest to the right of the three viewing controls.

1

A singlemouseclick isall you need to do to activate thisviewing control.
Therefit view control creates a new view by taking the left most control point asthe
left viewing edge, and the control farthest to the right along the right edge. It doesn’t
matter whether a control point iswithin the graph’s active area or off in the graph’s
hinterland (inactive area). It's still included in therefit view. If your control pointsare
spread out, the graph will tend to look squeezed horizontally. A few close-together
control pointswill produce arather spread out view.
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Z2.3.9 Tweaks Power! The Tweaks Editor ane
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Figure2.61

A screen capture of the Tweaks Editor showing the two main
working areas.

Overview

The Tweaks Editor, atabbed page found on the Edit Control Panel, has all of the
controls you need to set up and edit the DarkTree Tweaks. You'll find Edit Control
located aong the left most edge of the DarkTree Editor. Figure 2.61 is a screen shot
of the Tweaks Editor page. The Tweaks Editor is divided into two areas: the selected
Tweak area, where you can set or change a Tweak value and the Tweaks list area,
where you can select a current Tweak or open popup menus that perform various
tweak-related functions.
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Tweaks are essentially macro controls for DarkTrees. You can potentialy govern any
number of component parameterswith asingle Tweak, and the parameters can befrom
any number of components. For example, suppose you' ve built a bricks shader that
includes bump, color, and specular level (percent) links. The brick Width, Height, Row
Shift, and Mortar Width are obvious Tweaks choices, because each parameter value
must match between types. And that way, if you decide to change Row Shift, for
instance, you can simply change its Tweak and all connected parameters are changed
at the sametime. The only rule hereisthat all parameters controlled by a Tweak must
match it in type. All eight DarkTree parameter types support Tweaks.

Tweaks and the Simbionts

One of the most significant and important uses for Tweaks is associated with the new
Simbiont plug-ins. Using these plug-ins, you can import DarkTrees as procedural
shaders directly to various professional modeling/rendering packages, such as
LightWave®. Once a DarkTree isimported into another package, any and all
parameter adjustments are solely through the Tweaksit has. A DarkTreethat has many
tweaked parametersis very flexible because it's so easy to modify.

Sdlecting a Tweak from the List

To select a Tweak from the Tweaks list, simply |eft-click on either the Tweak name or
type icon (the small colored circle). Although only the key parameter types (color,
percent and bump) will have a typeicon, you can select other Tweak parameter types
by left-clicking on the space reserved for the typeicon. For your convenience, both the
selected Tweak and the list area are pointed out in Figure 2.61.
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Figure2.62
The corner marks signal that each component has a parameter with the same Tweak.
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If you select a Tweak that's currently in use, look on the Editor workspace and you'll
see corner tabs around those components that have parameters connected to the
selected Tweak. Note these sets of corner tabsin Figure 2.62 In this case, you can see
that two components have parameters tweaked with BittyShift. The selected Tweak's
vaueis dways displayed in the sel ected tweak area.

Creating a New Tweak
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Figure2.63
Two menus that assist in managing your Tweaks.
If you choose NewTweak from the I&ft menu, then
you must select a type for it, using the right menu.
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Thefollowing steps describe how to
create a new Tweak with the Tweaks
Editor. You can also do the same
thing from within any Component
Editor. That's covered in “ The
Tweaks Click Pad & Linkable
Parameters’ on page 86.

1. Right-click once on any nameon
the Tweaks ligt. If the list is empty,
you can click on the white space. This
calls up asmall popup menu. If you
open the menu from the Tweakslidt, it
will have three options. If you open it
from the white space, you'll see just
one option.

2. From the menu, select New Tweak,
which automatically opensalist of al
eight parameter types. Figure 2.63 is
ascreen capture of these two menus.

3. Left-click once on aparameter type
to select it. For example, if you want
to create a mapping type Tweak,
select mapping from the parameter

list. After you' ve chosen aparameter type, adialog window opens so that you can give
the Tweak a unique name. Figure 2.64 is a screen capture of this dialog.

4. Now that you' ve given the new Tweak atype and a name, you should seeit listed
with the other Tweaks (if there are any). The next paragraphs explain how to assign a

value to a Tweak.
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Assigning or Adjusting a Tweak Value

To assign avaue to anew Tweak or to modify an old one, first select the Tweak name
from thelist. Once you' ve done so, the Tweaks Editor will load the correct parameter
type and current val ue onto the selected Tweak area shown in Figure 2.61. For
example if the Tweak type is boolean, the Tweaks Editor will load a check box.

Since setting acolor value is alittle different than assigning other value types, we'll
cover it firdt.

Setting Tweak Color Values: To change a color, you can either click on the Edit
button to open the DarKTree Color Browser, or smply change the HSV values by
dragging the cursor over the color swatch. No matter the method you select, you'll see
the current color reflected on the color swatch. See “ The Parameter Input Formats’
on page 88 for tips on changing the current color vaues with the cursor. Read

“ Creating Your Own Active Colors’ on page 106 to learn how to change acolor inthe
DarkTree Color Browser.

Setting All Other Values: All other types of Tweaks values are set exactly as you
would a parameter vaue in a Component Editor. That is, usethe zip dider or typein
avalue.

Tweaking a Parameter

You cannot assign a parameter to a particular Tweak within the Tweaks Editor. To
make such an assignment, you must find the component that has the parameter you
want to tweak and open its Component Editor. From the Component Editor, left-click
on the Tweaks click pad of the target parameter. A popup menu openswith alist of
Tweaks of the correct parameter type. Simply select the Tweak you want to use. “ The
Tweaks Click Pad & Linkable Parameters’ on page 86 gives more detailed
information on tweaking a parameter.

ey Tweak

Figure2.64 [
The New Tweak dialog where you can
type in a unique name for a new Tweak.

Renaming or Deleting a Tweak

Firgt right-click on the Tweak name you want to affect. Thiswill open thefirst popup
menu shown in Figure 2.63.
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To Rename a Tweak: Select Rename from the popup menu just mentioned. Or you
can double |eft-click slowly on the Tweak name. In either case, if you' re successful a
box will enclose the current Tweak name. Just type anew name in the box. Thisworks
just like a standard file browser.

To Delete a Tweak: Select Delete from the popup menu just mentioned. Or simply
select the Tweak you want to remove and hit the Del ete key on your keyboard. In either
case, you can use Ctrl + zto recall the Tweak if you became abit too free with your
deletes.

2310 The DarkTree Color Browser

Overview

The DarkTree Color Browser makesit easy to explore RGB and HSV color spaces or
modes. Included with the Color Browser isan option for selecting colors directly from
an external image as well. Loading an image makesit smpleto lift colors directly
when you're trying to match a particular one. For this discussion please refer to
Figure 2.65, next, for pointers to the parts we'll cover in this section.
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Figure 2.65

Key controls for the DarkTree Color Browser are named and located in the
above image.
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The Color Image/Space - Setting Up the Colors

Modes, Radio Buttons & Edit Boxes

The DarkTree Color Browser gives you a choice between two modes: HSV (hue,
saturation, and value) and RGB (red, green, and blue). Each mode mixes colors
differently. Visualy think of amode as athree-dimensional block of colors. The Z-
axis represents the channel you’ ve selected as the control; while the X- and Y- axes
represent the two remaining color channels. When you look at acolor mixture, you're
simply seeing an XY slice through the RGB or HSV color block. You can choose a
new color channel from either mode at any time, and the Color Browser will aways
find and display the dice that includes the current active color.

On theright side of the Color Browser, you'll see, running vertically, seven radio
buttons and six edit boxes. The seventh button is for loading an image. Let’signore
images for the time being; we'll cover how to retrieve colors from those later in this
section. That leaves six radio buttons, one for each letter (called acolor channel). The
color channe you select determines the mode, and therefore the color mix, you'll see
displayed inthe color/image space. The color channel you select becomes the control
for thedisplay, while the other two channels of the same modevary inthe color/image
space.

NOTE: All of the edit boxes are dynamically updated whenever you move
the color cursor. You can type values directly into the edit boxesaswell,
if you need a specific color and know its values.

The Color/Image Space & The Color Cursor

The color/image space displaysa subset of the available colors. Thesmall, opencircle
within the color/image space is the color cursor. The location of the color cursor,
whether static or “on the move”, defines the current active color. “ The Active Color
Panel” paragraph gives you more information on the current active color.

Anytime you click the mouse button within the color/image space, you activate the
color cursor. You can select new colorsin one of two ways: (1) by holding the mouse
button down while moving the color cursor to another location, or (2) by simply
clicking the mouse button once, anywherein the col or/image space. When you rel ease
the mouse button, the color cursor becomes static, again marking the location of the
current active color. If you use the second method, the color cursor will jump to the
latest spot.
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The Color Gauges

The Color Browser hasthree color gauges, one for each channel of your selected
mode, and each resembling a long narrow tube. Each color gauge displays the range
for one color channel. For exampl e, agauge might display thelevelsof color saturation
or the entire range for one color, depending on the current mode. The purpose of the
color gauges isto help you keep track visually of the current levels for each color
channel of the current mode. The gauges only change colors when you select another
channel of either mode. To understand the gauges, it might be easiest just to use an
example. So for our example, let's select R (red). Figure 2.65 shows the Color
Browser with R selected.

Assoon asyou select R, the color red becomesthe control. And the color/image space
now displays colorsonly in RGB mode. The gauge to the right of the color slider
aways displays the control color range. In our example, you'll see the entire range of
the color red. The position of the color dider marksthe current red level. Notice, as
you move the dider to subtract or add more red, how the color mixturein the
color/image space changes.

Using our example, the color/image space displays all green/blue color combinations
that are possible, given the current red val ue. The horizontal gaugethat runsjust below
the color/image space displays al blue levels. Moving the color cursor horizontaly
will add/subtract blue from the current active color. That is, the amount of green
remains constant. The vertical gauge, directly to the | eft of the color/image space,
shows all green levelsthat are possible. Moving the cursor straight up or down will
add or subtract green from the current active color. Moving the cursor on an anglewill,
of course, change both the blue and green levels at the sametime. Red, our control
color for this example, will remain constant until you change it with the color slider.

The color gradient on the slider band displays al of the colors possible, given the
position of the color slider in relation to the control color gauge (currently displaying
red values) and the fixed values for both green and blue. The current active color
provides those fixed green and blue values. Look at it like this. The color cursor lets
you change both the blue and green levels, while the red level isheld constant. The
color/image space displays the resulting color mixture. The color slider letsyou
change the red level, while holding both green and blue constant. The color gradient
on the slider band represents this resullt.

Creating Your Own Active Colors

The Active Color Pane

You'll find the active color panel below the color/image space and to the lft of the
color bin. Initialy this panel isasingle color; it's the color of the parameter you
opened the Browser with. The lower half of the active color pane aways displaysthe
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origina color. It remainsthere so that you can easily return to it smply by clicking on
it, if you wish. Select a new color in two ways: by releasing the mouse button after
moving the color cursor around in the color/image space, or by simply clicking
anywhere within this space. As you choose new active colors, you'll see each one
displayed on the upper half of the active color panel. Clicking on a color you've
previoudy saved in the color bin will make it the active color again. When you close
the Color Browser, whichever color is currently active will beyour parameter color. If
you decide to keep the original color, either click on the lower half of the active color
panel or simply select Cancel.

The Color Bin

The color binisdirectly to the right of the active color panel. The bin lets you store
commonly used colors or those you' ve gathered together for a particular DarkTree
project. You can add anew color to thebin only whenit’sthe currently active one, that
is, when it's displayed on the active color panel. To add a color just click on it and,
holding the mouse button down, dragit directly toabin dot and drop it in place. If you
want to save the origina color, you can add it in the same way. As acolor is being
dragged to the bin, you'll seeit represented visually as anedt little packet. Seeing the
packet icon alwaysinsuresthat you' ve grabbed the color successfully. Replace acolor
in the bin by dragging and dropping anew color on top of it. If you want to rearrange
your bin color collection, simply drag each color to a different empty slot. You can
switch two colors aswell, by simply dropping one on top of the other. This causesthe
displaced color to jump to the open bin dot vacated by thefirst color.

Thebin color collection is persistent, remaining intact until you changeit.

Retrieving Colorsfrom an External Image

L oading an External Image

Use the | mage radio button to load an external image. Working with an image can be
extremely useful if you're trying to match colors from, for instance, a certain type of
stone or aspecific piece of wood. Onceyour imageis|oaded, you' re set to select either
discrete or averaged colors for your DarkTree project. Note that the radio button
selects itself when you load an image (if you haven't dready chosen it).

Start by clicking on the Browse button, which summons a standard file requester.
Accepted file formats are the same as those that are legd for the DarkTree Bitmap
Renderer. When the image is loaded initidly, it will sometimes ook fuzzy and
downright unusable. If that happens the Fit option is probably selected. With Fit
checked theimage is automatically fitted to the color/image space, regardless of its
dimensions. A new imageis aways|oaded using the display option you selected last.
To view and change these options, right click in the color/image space to pop up a set
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of image display options. The options are: Fit, 100%, 200%, 400%, and 800%. The
percentsrefer to percent-of-zoom. Selecting 800% will make it easy to seethe color
on each pixel. 100% usually looks the most natural because it isn’t zoomed.

However no matter which display option you choose, you'll probably find that often
the entireimage won't fit in the color/image space. So you'll need to move theimage
around to see dl of it. To move your image to apart not currently visible, hold down
the Ctrl key and left mouse button together, and smply scroll.

Selecting Image Colors

Select colors from an image as you would select asolid color. That is, either click on
acolor or move the color cursor around while holding down the mouse button.  To
average or mix image colorsin agiven area, hold down the Shift key and left mouse
button together, and “ scrub”. Just as with a color mode, the changing (averaged) color
isalways visible on the upper half of the active color Pand asthe current active color.
Release the two buttons to stop the averaging operation.

When you' re working with images, the edit boxes for both color modes are kept
dynamically updated with image color vaues. You can collect image colorsin the
Color Bin or jot down the numerica values of colors you want to remember. And
findly, you can select and de-select an image by clicking on the Image radio button
(to select) and clicking on acolor channel button (to de-select). The Color Browser has
along memory. It will remember the last image you loaded, even after you' ve closed
DarkTree Textures.

2511 The DarkTree Editor Tutorials

Tutorials Overview

Thefollowing three tutorial s teach the basic skillsyou'll need to begin successfully
building DarkTrees. Theaim hereisto giveyou sufficient knowledge to free you from
reading large amounts of the Interface Reference. That way, you can save the manual
reading for answering specific questions as they arise. To polish your skills and
understand some of the finer points of texture creation, be sure to run through the
several short tutorials in the Conceptua Section aswell.

Thetutorias here are arranged in steps, and because they teach basic DarkTree user
skills, often include further comments that, we hope, add more clarification. If
something is completely unclear, you can alwayslook it up in theindex. Keepin mind
that each tutorial builds upon what you learned in the previous one.
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Tutorial One - Building a Simple Wood DarkTree

For thefirst Editor tutorial, we' |l create a simple three-component wood texture with
some additional streakiness and a suggestion of pores. It's possible to make a
surprisingly nice-looking wood with just three components. L ater you can build extra
features into the texture, making it even more interesting.

Skills:
« opening a new DarkTree Editor

s choosing components from the Component Bin and plugging them
into the workspace sockets

+» opening the Component Editors and changing parameter values

» loading an external image into the Color Browser and “ lifting”
colorsfromit

» transforming a texture
+» linking selected parameter s to selected components of the same type
» viewing texture results in an Examine Window

X3

Tutorial One- Grimalkin Wood

1. Start DarkTree Textures, and after the main application window comes up, select
File>New from the main application menu. New will open an empty DarkTree Editor.

Comments: You can maximize/minimize the Editor window by grabbing an edge or
corner, and holding the left mouse down, pulling the window to the size you want.

2. Your first task isto learn how to drag a component onto the workspace (the gray
area) and plug it into asocket. On the | eft side of the Editor isthe Edit Control Panel,
which has three tabs along the bottom. Be sure the Components tab is sel ected, so that
you can see the Component Bin. The bin has several folders, and depending on the
Preferences, oneor two might be open already. Thefolder namesarethe classifications
for groups of similar components.

First open the Shader folder. Thisfolder hasjust one component in it, the DarkTree
Shader. Click on thiscomponent’s namewith theleft mouse button, and holding down
the button, drag the component to the Root socket. Simply release the mouse button
to plug in the component.

3. We have two components left to install. So first find and open the Natural folder,
and locate the Lumps component. Following the instructions in step 2, drag it to the
workspace, and drop it over the socket immediately to the right of Root. Before the
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Editor will plug in this component, it calls the Paste As dial og to find out which of the
three key DarkTree types you want Lumps to be (color, percent, or bump). Select
[C]olor, and the Editor will plug Lumpsinto the socket forthwith.

Thefinal component for our DarkTree is called Agate. You'll find it in the Natural
folder aswell. Locate and drag Agate to the socket directly to the right of Lumps.
Again, select [C]olor from the Paste Asdialog. You could use the Birdshot component
rather than Lumps, but only if you' re making a 2D texture. Lumpsisthe 3D version
of the same pattern as Birdshot.

Comments: The DarkTree Editor was able to plug the Shader component into the
Root socket without first asking for a key type, because shaders areaclassin and
of themselves. They're designed exclusively for the Root socket, having links for
many subtree types. You can statically set several shader attributes as well
(glossiness, transparency, and so forth).

Figure 2.66

The three components that will become the wood texture.

4. The three components we need for thistextureare al in place now, and Figure 2.66
isascreen shot of them in place. The next step isto work with the component images
and make them woody-looking. The color Agate component will provide the basic
wood texture; color Lumps will supply additiona streaks and a suggestion of wood
pores. We'll make the texture a shader by linking Agate and Lumpsto a DarkTree
Shader component.

Let'swork with Agate first. To begin, open Agate’'s Component Editor with a double
left-click on itsimage. The open Component Editor you see lists the linkable and/or
changeable parameters with their values, for this color component. For learning
purposes, we'll give you the parameter values we liked for agood wood texture. But
later, please experiment with different values and see what your own changes ook
like.

Using either the zip sliders (which function just like regular sliders) or the edit boxes,
enter the following: Input Seed: 14, Roughness: 65.0, and Contrast: 70.0.
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We're not done with Agate, so leave its Component Editor open for step 5.

Comments: If you want extra information on what a particular parameter is meant
for, click on the blue-colored Help button on the Component Editor. Doing so will
open the online Component Reference.

5. In this step, we'll use the Component Editor’s Transforms section to stretch the
Agate pattern until it looks like wood.

With the Agate Component Editor still open, go to the Transforms area (the upper
middle). Click on the bottom button, labeled Scale. You'll next see an enabled check
box and that the Y and Z boxes are ghosted. Thisindicatesthat if you wereto enter a
vauein the X box now, the scaling would be evenly applied inall threedirections. But
we don’t want even scaling, so click in the check box to disableit. Type a value of
800.0%inthe Y box. This represents heavy duty scaling, but it will stretch the Agate
patterninthe Y-direction sothat it will approximate wood grain very well. Figure 2.67
A & B show before and after scaling versions of Agate. For this screen capture, we
changed Low and High to black and white temporarily, smply because the grain is
more visible.

Comment: You can use the zip slidersto scale aswell. Just remember that pulling
up on the top of the slider will stretch the pattern out, while pulling down on the
bottom of the slider will shrink the pattern, making it look smaller and busier. If
you scale down too heavily, beware of aliasing artifacts. For even scaling, the
same results apply, but to the entire texture. Keep your finger down on the scale
button to see what your value is. It might take a minute to register.

Figure2.67

Agate before (A) and after (B) scalingin Y only. Note that, here, the
image colors are black and white to make the pattern more visible.
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6. With this step, we complete our work on color Agate. In the Parameters section of
Agate’'s Component Editor, click on the Edit button for Low. Thiswill open the
DarkTree Color Browser. Click on the Browse button over on the right edge of the
Browser. Look in Textures/TutorialgGrimWood.j pg and open it. Now you should
have awood image |oaded into the Browser. Movethe cursor over the darkest-colored
streak or areain the wood image and | eft-click onetime. Simply for your information,
the darkest color we found was RGB 129, 71, 23. Before closing the Browser, use the
cursor to drag apacket of dark color to thecolor bin. (you'll recognize the bin because
it has several small squares or “bins’ that are meant to hold any colors you wish to
save.) Click OK to closethe Color Browser.

And finaly, click on the Edit button for the High parameter. The Color Browser
should still have the wood image loaded. Find the very lightest streak or areain the
image. Now go through the same process asyou did in the last paragraph. The lightest
color we found was RGB 200, 160, 108.

At last you can close both the Color Browser and the Component Editor for Agate.

Comments: To get rid of an image in the Color Browser, just click on any of the
RGB or HSV radio buttons.

7. Now we' [l begin working with the color Lumps component. Again, we' [l transform
the pattern to better suit our purposes. It's alittle harder to get Lumps looking just
right, but with specific scale values and alittle savvy, it should be easy enough.

Firgt, open the color Lumps Component Editor aswe did in step 4 with Agate. Click
on the Edit button for the Lumps parameter and change the color to white. Thisisa

temporary measure, but it's easier to see what the textural changes look like using a

contrasting color. Next, change the following parameters: I nput Seed: 10, Lump Size:
5.0, Density: 10.0.

We want to scale Lumps so that the balls are long and thin, but not so thin that they
start to present aliasing problems. Let’s begin by scaling the entire Lumps pattern
down so that we have a good number of small, well-scattered balls. Using even
scaling, enter 15.0% or pull down with the zip slider until the pattern approximates
Figure 2.68. Next, disable even scaling and stretch Lumpsin'Y by scaling up by about
1300.0%.
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Our final Lumps choreisto edit the Lumps parameter again, changing the color to the
dark brown you saved in step 6.

i

Figure2.68

The Lumps component after even down-scaling to make the pattern
small (A), then stretching theresultin Y (B).

Comments: For your information, when you’ re scaling unevenly, try to keep it
downto onedirection only. If you end up scaling differing values in two directions
and the textureis 3D, you can distort it in ways you don't realize at first. For
example, if you're working with a wood texture that you plan to use on a multiple-
sided model, the wood end grains won't look like they should. The way to get
around thisisto pick one direction that you' ve already scaled, then match the
same scaling in the third direction.

8. Now, we'reready to link the components together into a single DarkTree shader.
We'll link Lumps firgt.

Notice the wide ribbed area on the right side of the Lumps component frame. Thisis
the links pad, and if you right-click once on it, the links list will open. Go ahead and
do that. The links list has the names of all linkable parameters for a particular
component, in this case Lumps. Left-click once on the Background parameter. This
selectsthe parameter and closesthelist but leavesyou with a stretchy wire attached to
the cursor tip. Drag thetip over the Agate component’simage area and | eft-click again
to attach. Or you can attach to the small colored circle aswell. You' ve now completed
your first link.

Comments: The link you just made causes the wood pattern from the Agate
component to be the new background for Lumps. If you look closely, you' Il seethat
the streaks we scaled from the Lumps pattern are now part of the wood pattern.

9. Theinstruction for this step completes the wood texture itself by making the final
link. Openthe DarkTree Shader linkslist and click onthetop parameter, Surface Color.
Link this parameter to the Lumps component. Look at Figure 2.69 to see a screenshot
of the final tree.
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Now we should view the wood texture on something bigger than a component image,
30 next we' |l open an Examine Window and get areal look.

Comments: Always remember that the type of the parameter fromthelinkslist that
you click on must match the type of the component you stretch the wirelink to. You
can always determine a component’s or parameter’s type by looking at the color
of the small circle (the type icon) associated with it. The type icon colors are:
green for color components or parameters, gray for percents, and blue for bumps.

Figure2.69
This screen capture shows the finished DarkTree for thistutorial.

10. This step ingtructs you in opening an Examine Window and getting a better look

at what you've got. With the cursor centered over the DarkTree Shader component’s
image, right-click once. This opens acomponent menu. You can access a component

menu from any component in the same way, although the options differ with the type
of component.

From the menu find and click on Examine, which opens an Examine Window and
automatically loads the component image into it. Once an Examine Window is open,
you can drag any updated image to it at any time. The Examine Window has several
controls, too many to cover here, but you can turn to “ The Examine Window Viewing
Controls” on page 39 to read about the viewing options.

You can find a copy of this DarkTreein Textures/TutorialGrimalkinWood.

Final Comments: With a few simple adjustmentsand/or adding another component
or two to your DarkTree, you can make some significant changes to the wood
texture given here. For example, change the wood streaks simply by increasing the
value for the Lumps parameter. Or try linking the Lumps component’s Blend
Function to one of the generators. Figure 2.70 is a screenshot of three quick
(sorta) changes you can make to thistexture. If your wood doesn't look the same
after trying these variations, go ahead and try some experiments. Hint: Change
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the Agate component’s Seed Input.

Figure2.70
Three variations on the same wood theme. For A, the Lump Sze parameter was changed to 50.0.
For B, Agate's Blend Function parameter was linked to a Sine Wave generator. The third image, C,
is more complex. A Turbulence component was linked to Lumps via its Background parameter.

Lumps' Blend Function parameter was linked to a Bell generator. Then we changed some other
parameter values as well; Agate's Input Seed is different, plus the scaling was cleared.

Tutorial Two: Building an Abstract Texture with Metallic
Colors

Thistutoria introducesyou tothe power and convenience of Tweaks. And, if you don’t
aready know, showsyou how easy it isto give atexture metallic attributes. Basicdly,
we' |l be combining two abstract patterns together and assigning specific colors to
them, based on their multiplied grayscale values. You're also given a number of
examples of how to make adjustments that can change certain aspects of the texture.

By the way, we won't re-explain those tasks you already learned in Tutorial 1, but we
will reference them. At least the first time.

Skills:
« creating Tweaks for Selected parameters

» making a texture metallic

» using a Process component

s changing Tweak values on the Tweaks Editor

+» adjusting aspects of a texture using a generator
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Tutorial Two: Metallic Pastiche

1. In Step 1, Tutoria One showed you how to plug the components into their sockets.
We' |l usethat information alot for thistutoria, since we have seven components to
plug into the Editor workspace. So let’s get started.

After starting up anew DarkTree Editor, go to the Component Bin and open the Shader
folder. Drag out the single component you see there, DarkTree Shader, and plug it into
the Root socket. Next, open the Gradient folder and drag out a Mask Gradient
component. Position it over the socket directly to theright of the Root. Pasteit as color
to plug it in. Fetch another Mask Gradient and drag it to the socket directly below the
first Mask Gradient. Paste this one as bump.

Open the Process folder and drag a Multiply component onto the workspace. Drop it
over the socket directly to the right of the color Mask Gradient component. Paste this
component as a percent. Next, open the Generator folder and drag out the S Curve
generator. This component goesto the socket directly bel ow the Multiply component.
Generator components are automatically pasted as percents.

We have just two components left to plug in. Find the Noise folder and drag out the
Plasma component. Plug it into the socket directly to the right of the Multiply
component. Specify percent for Plasma. And finally, from the Natura folder, fetch
Agate to the socket directly below Plasma. It should be a percent aswell.

All of the components we need for this DarkTree are now in position. You can see a
screen shot of them in Figure 2.71. With the next step, we'll begin tweaking their
parameters, trying ultimately for something interesting.

Figure2.71
The complete set of components needed for this DarkTree.
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2. Inthis step, we're going to begin by creating a couple of Tweaks. Later, you'll see
how useful these can be.

First, open the Plasma Component Editor (covered in Step 4 of Tutorial One) and find
the I nput Seed parameter. Just to theleft of the parameter name, you'll seeasmall gray,
debossed square, the Tweaks click pad. Click on this pad and then on the New Tweak
option listed on the button that immediately pops up. This should open the New Tweak
didog. Typein Pattern Seed for the Tweak name, then click New Tweak to close. You
have just tweaked Plasma’s I nput Seed parameter. Its tweaked value isits current
(default) value, but we can change that later. For now just close Plasma's Component
Editor.

Following theinstructionsin thelast paragraph, open the Agate Component Editor. Go
to Agate’s I nput Seed parameter and, again, click on the Tweaks click pad. Thistime
you'll see two options listed on the button: NewTweak and Tweak with. Choose the
second option, select Pattern Seed, then close this Component Editor. Now the | nput
Seed parameters from both Plasma and Agate are tweaked and share the same value.

Comments: If a parameter is one of the three key DarkTree types (color, percent or
bump), the Tweaks click pad will have a colored type icon on top.

3. We have finished with Agate and Plasmafor now, so let's go ahead and link them
both to the Multiply component. If you need to, read step 8 again from Tutorial One.

Open the Multiply component’slinks list. Select the Percent A parameter, and link it
to the Plasma component.

From the same links list select Percent B, and link it to the Agate component. These
two links combined make up our basic texture.

Comments: The Process components, such as Multiply, do not create patterns of
their own but instead modify the “ look” of any linked child components. The
Multiply component mixes Agate and Plasma together by multiplying the percent
values from each component. The resulting values naturally never exceed 100.0%.

4. To continue building our texture, let’s next assign some new colors and create some
Tweaks for the color Mask Gradient component. For your information, Step 6 of
Tutoria One covers working with the DarkTree Color Browser.

First, open the Component Editor for color Mask Gradient. To smplify, we'll initially
work withthree colorsonly, but you can haveasmany asfive. For the Number of Shels
parameter, enter 3. Using the RGB edit boxesin the Dark Tree Col or Browser, enter the
following valuesfor thefollowing color parameters: Shell Value1 =214, 167, 85; Shell
Value2 =0, 150, 156 and Shell Value 3 =127, 7, 245. We chose gold, turquoise and
violet for the colors, because they ook good as metals. Keep this Component Editor
open; we till have moreto do.
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Now we' re going to tweak the shell position parameters, so that you can adjust the
color areas later. Create a Tweak for the Shell Position 1 parameter and name it Gold.
Do the same for the Shell Position 2 and Shell Position 3 parameters, and name them
Turquoise and Violet, respectively. You can close this Component Editor now.

Comments: The shell position parameters are percent settings that match a color

to a specific range of grayscal e values. The grayscale values are supplied by the
component that color Mask Gradient islinked to. For thistutorial, it'sthe Multiply
component. By changing the shell position values, you can widen or narrow the

areas for each color.

5. We really don't need to make any changes to bump Mask Gradient at this time, but
it's probably a good idea to have a basic understanding of what this component is
doing. Read the next Comments section for some information on that.

Next let's finish linking the components together. First open the links list for color
Mask Gradient, and select the Mask parameter. Link it to the M ultiply component. The
bump version of Mask Gradient has a Mask parameter aswell. Select and link it to
Multiply also. Now we have two Mask parameters linked to the same component.

Lastly, open the links list for the DarkTree Shader. Link Surface Color to the color
version of Mask Gradient and Surface Bump to the bump version of the same
component.

Comments: The bump version of Mask Gradient assigns elevations based on the
values of a linked percent texture (in this case supplied by the Multiply
component). Each shell position has a percent value that corresponds to a
grayscale level. The matching bump value gives an elevation for that grayscale
level. And finally, the Bump Scale parameter givesthe scaling factor that all other
bump values are multiplied by. If you find you’ re running into aliasing problems
due to elevations that are too steep (a common problem), reduce Bump Scale.

6. For Step 6, we'll change severa of the static percent-type settingsin the DarkTree
Shader component to give our three component colors a metallic cast.

After opening the Component Editor for the DarkTree Shader, change the following
percent values: Metal Level = 100.0, Specular Level = 95.00, Diffuse Level =40.0 and
Glossiness=5.0.

Next open an Examine Window from the Dark Tree Shader component, So you can get
abetter look at the texture so far. We covered Examine Windows briefly in Step 10 of
Tutorial One. While the Examine Window’ sregular rendering will be good enough for
aworking view, you'll find that if you enable the antialiasing control the texture will
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improve considerably. It does slow the render time down however. To enable
antialiasing, right-click on the Examine Window's image area and select Antialias
(what else?) from the popup menu.

Comments: For future reference, if you wanted to create a partially metallic
texture, you would first need to link a component designed to mask out the non-
metallic areas. Then you would have to link a percent component for the Metal
Level, and, if the metallic areas are large, at least a percent link to add the
Soecular Level.

7. Inthisstep, we' re going to use the Tweaks you created back in Step 2 to change some
parameters and consequently the abstract pattern we' ve been working with.

Look at the Component Bin, located to the left of the DarkTree Editor. Click on the
bottom tab labeled Tweaks (the right most one). This opens the Tweaks Editor page.
Now you should see alist of the Tweaks that you set up earlier.

From the Tweaks Editor, select Pattern Seed by clicking on either the name or type
icon. Thetop part of the page always showsthe currently selected Tweak, and hereyou
can changeits value. Try another number (integer) for Pattern Seed, and note how it
atersthe texture pattern. Drag the image to the Examine Window often to view the
changes you' re making. It might actually help to have two or even more smaller
Examine Windows open so that you can compare pattern changes more easily. Once
you find a seed that you like, we can adjust the color areas. We settled for aseed of 9.
Figure 2.72 has three texture examples, including the one we liked best.

Figure2.72
The same texture generated using three different Input Seed values.

Comments: If you find the Agate contribution to be too rough looking for your
tastes, even with Antialiasing enabled, go back into its Component Editor. Try
lowering the default value for the Roughness parameter. Allowing too high a value
for Roughness hereis an invitation to aliasing problems.
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8. Let’s say that you found a seed that gives you anice abstract texture. After trying a
few different numbersfor the seed, you' ve no doubt noticed that some textures render
with more equal amounts of each color than others. By adjusting the Tweaked values
for Gold, Turquoise and Violet, you can get the color mix the way you like. For
example, if you want more violet color showing, lower the vaue for Vidlet. In this
case, you should keep thisval ue higher than the next val ue (Turquoise), though. That's
because Enable Clamps is checked. This toggle keeps the colorsin order.

9. When you look at this texture in the Examine Window, notice that the blending
between the shell colorsis somewhat continuous. Let'stry changing the blended area,
making more discrete areas of color. First, open thelinkslist for color Mask Gradient
and select the Blend Function parameter. Link Blend Function to the S Curve
generator. Now open the Component Editor for S Curve and change the Amplitude
parameter. The more you increase Amplitude, the narrower the blend area between
each of the colors will be. Play around a little and see what happens. Try decreasing
the Amplitude as well, making the colors blend together even more than they were. A
vaue around 62.0 seemsto be plenty for decreasing the blended area. A value of 24.0
produces a nice wide blending. The changes are fairly subtle unless you change the
Amplitude dragtically.

Figure 2.73 shows the completed DarkTree on the Editor workspace. You can find a
copy of it in Textures/Tutorials/Pastiche.

Figure2.73
The final DarkTree for Editor Tutorial Two, Metallic Pastiche.

Comments: With some of the seed patterns you may have noticed some of the large
bump ridges are quite sharp. You can smooth those out a bit by dragging out a
Bias generator, plugging it into the socket directly below S Curve and linking the
bump Mask Gradient’s Blend Function parameter to it.
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Tutorial Three: Creating an Animated Texture

Thetutorid section for the DarkTree Editor wouldn't be complete without an
animation tutorial. So for thethird and final tutorial, we regoing to build asmokering.
The animation beginswith no ring at all, just a blue background. But gradually an
amorphous ring of smoke fadesin to view. We'll finish by making a movie of this
animation.

Skills:
« working with a gradient cylindrical mapping

+ using a Component Editor’s update window to quickly track
parameter changes

animating more than one aspect in the same DarkTree

changing the animation length and current frame on the Properties
page
creating a movie of the final animation

0
"

0
"

X3

RS

Tutorial Three: A Rolling Smoke Ring
1. We'll congtruct this animation in two separate sections. First, we'll build the smoke
ring itself and then add the rolling effect onto that.

To begin building the smoke ring, first open the Natural folder. Locate and drag the
Clouds component to the Root socket and paste it as a color-type. Next, open the
Gradient folder. Find Absolute Shells, drag it to alevel-two socket (to the right of
Clouds) and paste it as a percent-type. Last, drag out a Time component from the
External folder, and plug it into alevel-three socket. Time components are percent
typesonly.

2. Inthis step, we'll begin by modifying some Absolute Shells parameters so that
they’|l better suit our purpose.

Start by opening the Component Editor for Absolute Shells. Locate the following
parameters and change them to the values listed. Change Mapping Type to Cylindrical
2D, Number of Shellsto 3 and then disable Repeat Flag (remove the check from the
check box). And finally, change the Shell Position 2 and Shell Position 3 parametersto
make a large ring. Shell Position 3 should be the maximum value of 100.0; Shell
Pasition 2 should be about 60.0. Leave Shell Position 1 at its default value. We're
finished here, so close the Component Editor.

3. Our next task isto link the parameter that controls cloud size to the Absolute Shells
component.
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Open the Cloud component’slinks list and click on Puff Size. Notice that this

parameter is a percent-type, even though the component typeiscolor. Link Puff Size
to Absolute Shells. Now when you look at the Cloud component image, you will see
aring of clouds. However, the ring looks overly thick for smoke. Let’swork on that.

Reopen the Component Editor for Absolute Shells. Under the Views section, click on
either the button labeled Root or the one labeled Parent, in this case it doesn’t matter
which. The point isthat we want to see the cloud ring in the update window, not just
the gradient.

Use the zip dider (the smal double arrow icon) to play around with the Shell Value 2
parameter until you find avalue that produces a decent-looking smoke ring. A value
of around 50.0 looks good.

Comments: It doesn’t really matter what number you leave in Shell Value 2 when
you close the Component Editor, because we'll be linking it to the Time
component.

4. We have almost finished with the first section of this texture. What remainsisto
animate the smoke ring so that it begins with nothing, then an amorphous ring of
smoke gradually fadesin.

First open the Component Editor for Time. Notice the time graph and that the default
number of framesisthirty. That's fine for now. (The frame numbers are along the
bottom edge of the graph.) We want the animation to begin with no ring (0.0) and then
gradualy produce asmokering over the course of theanimation. Ending the animation
at 100.0 will give us that overly thick-looking ring by the last frame. Therefore we
want to reduce the upper limit of the function to 50.0. (Remember when we tested
valuesfor Shell Value2in step 3?) The easiest way to change the upper limitistofirst
change the view of the graph so that the end points are more clearly visible. Click on
the right most icon along the top edge of the graph. Thiswill re-adjust the graph view
so that you can see the end points more easily. Grab the right end point with the cursor
and pull it down vertically to the graph’s halfway line. Close the Component Editor.

Thefinal task for thisstep isto open the Absol ute Shellslinkslist and select Shell Value
2. Link this parameter to the Time component. This completes the first or smoke ring
section of our animation. But let’s take one more step and look at it in the Examine
Window, before continuing with the second or “rolling” part of the DarkTree.
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Figure 2.74 isa screen capture of the component layout so far.

Figure2.74
The first part of the smoke ring tutorial.

Comments: After linking up Time, notice now that when you look at the Clouds
component image the smoke ring that was there has now disappeared. That's
because the current frame number for each animation is set to 1 by default. If not
seeing the smoke ring bothers you, click on the Properties tab in the same place
you clicked on theTweaks tab in step 7 of the second tutorial. Find the Animation
section of the Properties page and change Current Frameto a number between 15
and 20.

5. To assess the animation so far, we should view arough render of it in the Examine
Window.

Use the Clouds component menu to open an Examine Window, and select Surface
Color from the popup diadog that appears. (Check back to step 10 of Tutorial One if
you need amemory refresher on how to do this!) If you changed the Current Frame
for theanimationin step 4, you'll seeit listed on the bottom of the Window. Using the
zip dider, change that number to 1 again. Or you can typeit in.

To run arough render of the animation so far, just |eft-click on the button control with
thearrow icon. The rough render control issecond from the | eft, located on the bottom
edge of the Examine Window. You can al so step through the animation, using the zip
dider.

Comments: You might like to try an adjustment or two for practice. If so, open the
Clouds Component Editor and change the Densty and Roughness parameters.
First, though, go to the Views section of the Component Editor and change the
Time edit box to 30. That way when you try some changes, you can see what the
smoke ring will look like at the final frame.

6. Let's animate the smoke o that it rollsindependently asthering fadesin. That
requires a separate Time component.

But firgt, holding the Shift key on your keyboard down, |eft-click on the right edge of
the component frame (the wider area). K eeping the Shift key depressed, drag the entire
subtree one socket to the right.
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Next, open the Transform folder and drag the Trand ate component over the Root
socket just vacated by Clouds. Paste it as a color-type. Go ahead and drag out another
Time component next. Plug it into the second-level socket directly above color Clouds.

7. For this step, we'll look at the parameter that supplies the rolling aspect for the
animation.

From the Translate component’slinks list, find and link the Background parameter to
Clouds.

Next, open the Component Editor for color Trandate. Notice how the Z Amount
parameter is set to 1.0? Asthe Percent Moved parameter changes from 0.0% and up to
100.0%, the component or subtree image that Trandate islinked to will vary inthe Z
direction (into/out of the screen) up to the value given to Z Amount. This action will
supply therolling effect.

Whilethe Component Editor for Trandateisstill open, play with changing the Percent
Moved value in the same way you did with Shell Value 2in step 4,. Watch the update
window as you change Percent Moved, just to get an idea of how the image changes.

And now, let's make the final wirelink. Open thelinkslist for Translate again and
select Percent Moved. Link this parameter to the Time component, thus animating
(finally) therolling smoke effect.

Figure 2.75 isa screen shot of the completed DarkTree.

Figure2.75
The completed DarkTree for the Rolling Smoke Ring tutorial.

Comments: As you can see simply by looking at the function image on the second
Time component, it'sjust a straight line that moves from 0.0% to 100.0% over the
course of the thirty frame animation. That is exactly what we want, so thereisn't
any need to open the Component Editor for Time. Just for your own information
however, you can change the animation’s path to be whatever you want just by
mani pulating the Time component’s spline graph.
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8. We should take alook at the completed animation; after al it did take some energy
to makeit. But, thistime, let’s create amovie of it - makeit look a bit more
professional.

Following theinstructionsin step 5, open anew Examine Window, or usethelast one.
If you use the one from step 5, drag the root component’s image onto the Window,
again selecting Surface Color from the popup didog. And you might want to run
through arough render of the completed animation before we make the movie.

Themovie'sanimation finishes very quickly with only thirty frames. However we can
improve the animation just by doubling the number of frames. To change the
animation length, open the Properties page as you did in the step 7 comments section,
and change End Frameto 60. A popup window will query you about rescaling. Click
OK when it does. When you make changesto aDarkTree, such aswejust did, dways
drag the latest root image to the Examine Window.

And now, let's make a short movie of our animation. On the Examine Window, select
the first button control located on the bottom |eft. This opensthe Create Movie dialog.
Select AVI asyour format. Width and Height you might want to lower to 100 each,
sinceit will shortenthetimeit takesto makethe movie. If youwant to keep the movie,
enter aunique name in the Save Asbox. And lagt, click Continue. The next dia og that
appears allows you to select a compression format. Systems don’t always have the
same choices, so just use the default scheme, and click OK.

Your canfind acopy of thisanimated DarkTreein Textures/TutorialgRolling Smoke
Ring. The next screen capture, Figure 2.76, shows three frames from the animation.

frahé25 fra.me37. - ' fréme'54

Figure2.76
A few frames from the Rolling Smoke Ring animation.
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Section 24
The Bitmap Renderer
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Figure2.77

A screen capture of the DarkTree Bitmap Renderer.

Z.4.1 Bitmn;y Renderer Overview

Overview

The Bitmap Renderer, fourth and final part of DarkTree Textures, handles the task of
generating the texture maps. The Renderer, along with the Texture Library, makes up
the main application window. You can see a screen capture of the Renderer in
Figure 2.77.
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DarkTree Textures version 2.0 has added some advanced features to the Bitmap
Renderer. In addition to the standard 3D mappings, the Renderer now includes a
simple-to-use API so that you can program your own customized mappings. And you
can now change acomponent’s attributes on the fly, through its tweakabl e parameters.
Another new option alowsthe Renderer to dynamically split out and separately render
each linked channel of a shaded DarkTree. The Renderer now includes avery large
number of additiona bitmap file formats as well.

The Bitmap Renderer separates logically into several areas of control, such as File
Format, Output file options, and Animation to mention just a few. Our discussion for
the Bitmap Renderer will cover these areas in the order that you'll most likely use
them. Firgt, though, read the paragraphs on procedural texture maps versus procedural
surfaces that follow next. They explain when you'll want to use the Bitmap Renderer
for your output and why.

Procedurally-Generated Texture Maps VS True Procedural Surfaces
If one of our Simbiont plug-ins was designed for the modeling/rendering application
you generally use, you'll be able to import DarkTrees as dst* files. The next two
paragraphs discuss the pros and cons of using DarkTrees as either procedural shaders
or as procedurally-generated texture maps. Certainly both have the advantage under
certain circumstances.

We have designed the Bitmap Renderer to write your DarkTrees out as texture maps.
Although atexturemap, also called abitmap, isstatic, it doesinvolve lessrender time.
That'sonly becauseit will be rendered just oncethough. And it allowsyou to add some
hand-painted effects as well. Texture maps must be wrapped or projected onto 3D
objects, which almost always introduces stretching and seaming. However, with
texture mapsyou' relesslikely to get diasing artifacts, although you do sometimes get
blurry or pixelated results. Texture maps do use up substantially more memory. But
time constraints can often make texture maps the better choice because of their extra
speed.

Procedural shaders are true 3D volumetric textures. You don't need the Renderer for
procedural shaders since they’ reimported directly, viaa Simbiont, into a3D
application as standard DarkTree files. Procedurals will impact render time because
they’re dynamic - rendering each frame of your animation (for example) on the fly
each timeyour 3D scene renders. Consequently, procedural shaders have the superior
render quality. Because procedura shaders are 3D volumes, you' |l never have
problems with tiling or mapping seams. You also have the option of tweaking the
shaders within your 3D application, making them even more flexible. Because
procedural shader files can be very detailed, you might get aliasing or scintillation
problems. These problems can be fixed by making procedural textures detail-
appropriate for the rendering size and by using antialiasing. And shaders require less
memory than the texture map files. Best of all, procedural shaders are dynamic,
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meaning they can react to scene conditions and be key framed to change over time. If
you have the time and a Simbiont plug-in that matches your modeling application, the
best results definitely rest with procedura shaders.

242 Setting Up i Texture far Kem(ering

This part of the Bitmap Renderer covers the most information and is, therefore, the
largest. It takes you from loading textures through setting all of the basic parameters
you'll need to specify before actually beginning a render. Note that most discussions
include a figure that isolates just that part of the Renderer we'll be covering.

L oading Textures onto the Bitmap Renderer

You can load textures onto the Bitmap Renderer in several ways. Firgt, from the
DarkTree Editor open a component menu from nearly any component and select Send
to Bitmap Renderer. The component you choose, and whatever subtree islinked to it,
will be automatically loaded onto the Renderer. Most of the time you' Il want to select
the root component so that the complete DarkTree will be rendered.

Or you can simply drag a component preview image from the Editor. Again, you'll
usualy want to drag theroot component so that the entire Dark Treeisincluded. When
you drag a texture, be sure you drop it on the image preview window (discussed
shortly). For athird way of loading atexture, place the cursor on a component on the
Editor workspace and hit Ctrl +r or, if youwant to iconify the DarkTree Editor aswell,
use Ctrl + Shift +r.

And last, you can drag a DarkTree file straight from the Texture Library list onto the
Bitmap Renderer’s image preview window.

NOTE: Snce complete DarkTrees, subtrees, and single components are
all legal input for the Bitmap Renderer, the terms* DarkTrees’,
“trees’, and “ textures’ are used interchangeably to mean acceptable
input.

NOTE: You won't be able to drag any of the generator components or
instances of the Time or Audio Wave components onto the Renderer.
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Shaded & Single Channe Render

A “shaded” DarkTree or “shader” is
called that because it has aDarkTree Bitmap Renderer [X]
Shader component for its root. Shader

files are easily recognized because of | RenderShaded | | RenderChannels |
the purple type icon associated with I Invert Alpha

them. When you load a shaded [" Disconnect &lpha

DarkTree, the first thing the Renderer Fiqure278

wants to know is, “Do youwarnt to The first dialog that pops up when you load a
render this DarkTree as shaded or do shaded texture into the Renderer.

you want its linked channels to be split

out and rendered as separate texture maps?’ To get your answer, asmall diaog that
has these two main selectionswill popup. Figure 2.78 isascreen capture of thisdiaog.

Clicking on the Render Shaded button |oads the shader onto the Bitmap Renderer and
rendersit in theimage preview window. In the Figure 2.78 dialog are two small check
boxes, Invert Alpha and Disconnect Alpha; they are associated with the shaded render
button only. If the check boxes are not grayed-out, the Renderer has detected alinked
aphachannel. Check I nvert Alphaisyouwant to invert the alphachannel; if you don't
want the alpha channd to affect the color channel, check Disconnect Alpha.

Clicking on Render Channels means you' ve chosen to split out the shader channels
instead, and opens the Render Channels diaog. (View ascreen capture of thisdidog
in Figure 2.79.) Render Channels has all the same basic render settings asthe Bitmap
Renderer. Theidea hereisthat by selecting afilename, file format, mapping type, and
soforthonthisdialog, you are ableto choose the render settingsfor all channelsat one
time. If you use the Bitmap Renderer to do the samething, you must select the options
for each channel file you wanted rendered, separately. Since the settings are exactly
the same as those on the Bitmap Renderer, each will be covered as part of our general
discussion on the Bitmap Renderer.

Notice inFigure 2.79 that the top two-thirds of the dialog space istaken up with alist
of the DarkTree Shader channels. The Renderer is able to detect which channels of a
particular shader are linked. Looking at the screen capture in the figure, notice that
most of the channels are grayed-out (meaning no link). Those that do havealink, in
thiscase Surface Color and Surface Bump, have acheck mark by thelink name aswell.
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Thetext in the Channel Suffix box, “_color” and“_bump”, will become part of the
file name when the channels are finally rendered. If you don’t need atexture map of a
specific linked channel, simply click in the check box to disableit.

Render Channels ]
Linked Ch |
kg Lnanneis channel suffis channel sulfix

¥ Surface Color Im = Eeflectiity

™| Diffuse Level I ml Transparency I
= Commitsity I = Fefraction I
= SpeculanLevel I I=| Elear Coat Leyel I
7| Glossiness I | Clean Eoat Glass I
™| et Highiaht I I | Clear Eoat Thick I
= Eerizatiomy I = Elean Eaat Smonth I
= Enisotropic D, I ¥ Surface Bump I_hump
= Envirorment I = &lpha I

L = Foree Spbertalfapmitg L = [rvertislatia

Fender Settings

| Bitmap Mame/Farmat | width: | 200 Height: | 200
IDT_Bitmap.bmp IName.xHx =] Stat I 1 End: I 1
| Plarar =] | settings Step: I 1 Unique Frames: [~

| N Artialiasing || setiings |

OK | | Cancel |

Figure2.79

A screen capture of the Render Channels dialog. For thistexture, the
Renderer has detected two linked channels: color and bump.

The Render Channelsdialog recordsthe full shader compliment of eighteen channels.
In addition, if the DarkTree has an Environment link, you can enable Force Spherical
mapping for it. Forcing spherical mapping for thischanne doesnot aff ect the mapping
mode you have set for the other channels. And if the Renderer detects an apha
channel, you can enable Invert Alpha. (Remember that the alpha options on the first
dialog window, shown in Figure 2.78, are strictly for shaded renders.)" Notes on the
DarkTree Shader Channels’ on page 45 has a short description of each channel’s
attribute.

NOTE: An example of a single channel output file nameiis:
“ MyTexture_Color.omp”, for a color output texture map.
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Texture and Render Previews

The Image Preview Window

Located ontheright half of the _
Renderer istheimage preview i
window. Figure 2.8l isa i
screen capture of this part of
the Bitmap Renderer. To
successfully load atexture,
you must drag it directly onto
this window (unlessyou' re i
using the keyboard key
method or a component menu.
If the currently selected
mapping modeinthe Renderer
is spherical, cylindrical, or
cubic, the image will be an
“unwrapped” view. Andwhen - Preview Frame: | 1
you actualy begin the :

rendering process, the image

preview window will redraw Figure2.81

the current texture i mage as A screenshot of the image preview window and Preview
L . . Frame control. The loaded woven texture is ready for

thefile isbeing written out. rendering in cubic mapping mode.

If you havealist of several DarkTrees ready for rendering, the image preview window
will render thelast one you loaded. If the currently selected DarkTreeisto be rendered
as afully shaded bitmap, all of the DarkTree Shader attributes will be present on the
rendered image. If, on the other hand, the Dark Treeisasingle type, asubtree, or even
asingle component, theimage will be rendered raw (unshaded).

Figure 2.81 showsaraw cubic render of abump DarkTree. The varying bump heights
are represented by grayscale vaues.

The Preview Frame
You can preview adifferent frame of an animation by entering the number here. The
frame number is constrained by the start and end frame.

When first loaded, the frame number will be the one that was set on the Properties
page of the Edit Control Panel. You can brush up on Properties page information by
turning to “ The Properties Page” on page 53.
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Output File Format

This segment of the Bitmap Renderer, seen in Figure 2.83, has the options for
selecting a file format, a name and a location for your texture maps.

Y AT, ot i e [ T ———

~— Hie Format — e

| Bitmap Mame ! Format |

| DT_Bitmap.brmp IN
i

Figure2.83
A screenshot of the File Format

segment of the Renderer, where you e, _atflM NameDm.m
can specify a name, location, and e R an Marne000
file format for your outpuit. ! =i gi ot R 200 £

Bitmap Name/ Format Button

Clicking on thislong top most button callsup astandard file browser dialog. Here, you
can enter an output location and unique name for the texture map(s), and select a
bitmap file type from the drop down list. The Renderer now supports a large number
of output file formats. You'll find acompletelist of theseformats on Appendix A, page
221. Some extensions include a second drop down list titled Subfile Type. A few
extensions et you set a QFactor (quality factor). Quality factor valuesrangefrom 2 to
255, where 2 isthe highest quality and 255 is the most compression.

Name Format Drop Down

The name format drop down lists some choicesfor the output file format. (Notice that
thislistisopenin Figure 2.83.) Selectionsinclude two formats that will add
consecutive numbersto each output filein a sequence. Theseare meant for animations,
for example: “name001.xxx", “name002.xxx", “name003.xxx", and so on. If you're
simply rendering a single texture map, you' |l prefer the simpler “name.xxx” format.

Example Format Text Box

To the lft of the name format drop down is a non-editable text box. It's there simply
to remind you of the output filename and extension you currently have selected. This
box will dynamically update whenever you make a change in name or extension.
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Output Specifications
Figure 2.84 isascreen capture of the Renderer’s Output segment. Here, you can enter
the specifications for the output texture maps.

- = Output ¢ 5
. 'Il'.l'idlh:l 200 Hei m:| 200
Figure2.84 : : '
The Renderer’s Output segment, |p|anar j Settings
where you can specify output size,

mapping mode and antialiasing
scheme for your bitmaps.

: IUnifcnrrn Sampling j Settings

Width & Height Specs

The Width and Height boxes | et you specify asize for your texture map(s). These two
parameter values are dways in pixels. The minimum sizeis sixteen pixels for each
direction; the maximum size is constrained by your system memory. Try to select a
sizethat will most closely approximate the size of the object you want to apply the
texture map to.

If the size you select isn't too large, you can check it visually. So as soon asyou’ ve set
Width and Height, look at the image preview window. The Renderer will redraw the
current output image there, in the new size. If theimage will fit in this window, then
you canrely onit being visually accurate for size. However for larger sizes, theimage
will be shrunk until it fitsin the window. Tab over from Width to Height, then hit the
Return key to force new input to take affect.

Figure2.85
Examples of unwrapped planar, cylindrical, and spherical mapping modes.

The Mapping Drop Down

DarkTree Textures currently supports four 3D mappings: Planar, Cylindrical,
Spherical and Cubic. Try to choose a mode that most closely resembles the shape of
the object you want to apply the texture map to. The mappings are each rendered
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“unwrapped”. Thisdoesn't have any effect on planar mapping, but for the other three
modes theimage is pre-stretched/shrunk to fit the intended shape. To illustrate
unwrapped mapping differences, Figure 2.85is a screen capture of the planar,
cylindrical, and spherica modes. You can see a cubic mapping in Figure 2.81.For
cubic mapping, you can click on the Settings button and open the Cubic Output
Propertiesdiaog (Figure 2.87). Onthisdialog, you can specify output order and akey
letter or word as part of your output file name so that you can keep track more easily.
Cubic mapping writes six output files for each frame. In the future, other mapping
types are likely to have additional settings aswell. If so, you'll be able to select the
Settings button, which is otherwise grayed-out.

In addition, the Renderer supports an API, so that you can develop custom output
mappings and antialiasing schemes for other shapes that interest you. You'll find
information on how to set this up on on the DarkTree Textures web site
(www.darksim.com)

Cubic Dutput Properties

The Cubic output module will render zis separate bitmaps covering each side of the cube. |n this dialag, vou can specify
text labels for the six sides and label placement in the output filename.
Cancel |

Side Label Side Label Placement

Front Label Iﬁ Back Label IB " SIDEnamettittt.bmp - Before.

Left Label IL Right Label |F| & nameSIDE ##H#.bmp - Middle.

Top Label IT Bottom Lakel IM = nameHHHSIDE bmp - After.

Figure2.87

This dialog lets you choose one of three naming schemes for the six output file per frame that
you' Il get when you specify the cubic mapping mode.

The Antialiasing Drop Down

This drop down list has four selections for the antialiasing level: No Antialiasing and
three antialiasing schemesto pick from. For antialiasing schemesyou can choosefrom
Jittered-16 sample, Jittered-4 sample and Uniform-5 sample. For the two jittered
options, thefinal color is averaged from randomly-scattered samples taken from each
pixel (16 or 4 samplesper pixel). The Uniform-5 sample schemeisjust what it appears
to be. Five uniform color samples are taken for each pixel, then a color is averaged
from those.

If you want to do aquick bitmap, it hardly makes sense to bother with antialiasing
since it dows the process down, perhaps considerably. However for final production
work, you'll probably want to choose one of the antialiasing selections so that you can
get the sharpest output possible.
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DarkTree Textures has an API available for anyone who wishes to program hisor her
own antialiasing algorithms. You can find information on how to program the APl on
our web site: www.darksim.com.

2.4.3 Other Texture O}Jtims

This segment of the Bitmap Renderer has the extra controls needed to set up animated
output (see Figure 2.88). You'll aso find information here on changing your tweaked
parameters for the current output. Read on!

b _,i

~— Animation -

start: [ 1 End: [
Step: I 1 Unique Frames:

Figure2.88
A screenshot of the special options
~— Tweaks - segment of the Renderer. It includes
ot : both the animations and Tweaks
= ©  Snowflake Section:  feak controls.
- - (O Crystal Sharphess

Setting Up Animated Output

Sart & End

Thevaluesin Sart and End specify thefirst and last frames for an animation. As each
new DarkTreeisdropped onto theimage preview window, the Renderer automatically
detects and fillsin these numbers. If the DarkTreeis a single frame (not animated),
both will be 1. You can enter new frame numbers for Start and End, aslong asthey fall
withintheactual number of frames, and Sart islessthan or equal to End. Doing so will
result in a subset of the entire animation.

Sep

Sep tells the Renderer whether to render every frame of an animation, in which case
it should remain at the default value of 1, or whether to skip someframes. For example,
if you give Sep avaue of 5, then frames 1, 6, 11,... and so on will be rendered.
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Unique Frames

This control, when enabled, will render aframeonly if it'sdifferent from the previous
framein an animation. For example, supposeyou want to render ananimationthat runs
from 1 to 100 frames but doesn’t actually begin animating until frame 50, whereupon
the animation changes smoothly until the final frame. If you check Unique Frames,
then just frames 1 and 50 to 100 will be rendered.

Trangent Tweaking

The Tweaks Button

The Renderer’s Tweaks area gives you the power to modify any tweaked parameter
that a selected DarkTree has. However even though you can, for example, change a
DarkTree color parameter (provided it's tweaked) and render atexture in the new
shade, thechangeistransient. Any modificationsyou make to atweaked parameter are
only “active” for the render. The DarkTree itself remains unchanged.

If the selected or current DarkTree doesn't have any tweaked parameters, the tweaks
button will simply be labeled No Active Tweaks, and that will be that! If, on the other
hand, the currently selected DarkTree has one or more tweaked parameters, the tweaks
button will be labeled Select Tweak.

To seethelist of tweaks for a DarkTree, just click on the Select Tweak

button.Figure 2.89 shows you the two tweaks accompanying the SnowFlake texture.
If you choose one of these tweaks, you'll be able to change it. In the figure, note that
theinteger-type tweak, Snowflake Sections, has been selected aready. Asyou can see,
its name and current value are visible on the left, near the bottom of this segment of
the Renderer.
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Z.4.4 Kam(ering Your Texture MWPS

Batch Render Render Drop Down Ligt Remove Al

Ren\der Button \ Remove @gle \

Bﬂmap‘nderer L \\
Render —bl. BaboonAbstract j

BahoaonAbstrac
@ Corpuseles - Subtree (Anim 1-18)
0 CoolCyele - Calor (anirm 1 - 100)
O CoolCyele - Diffuse (anim 1 - 100}
O CoolCycle - Specular (Anirm 1 - 100}
0 CoolCyele - Bump (Anirm 1 - 100)

Figure2.89

A screenshot of the rendering controls. Notice that the render drop down
listis open, showing all currently loaded textures.

Thisfina piece of the Renderer controls the point of the exercise - rendering out the
texture maps you have set up. First we' Il cover the rendering control options. Thisis
the place to initiate the render itself. The second part explains the render log and
progress meters. Their functionisto giveprogressreportsduring and at the completion
of the renders. Figure 2.91 has three examples of render log output.

Render Control

Asyou can seefrom Figure 2.89, the render controls are arranged across the top edge
of the Bitmap Renderer. Thefigure points out and label sthese control sfor you aswell.
So, beginning with the left most button and traveling to the right, we have:

The Batch Render Button

Thebatch render button, located farthest to theleft, toggl esthe Render button between
batch and singlerenderers Render buttonisjust to the right of the batch render button.
You can easily see which type of render is currently in affect, because clicking on the
batch render button will retitle the Render button with the word Batch.

For abatch render, the Bitmap Renderer will process each Dark Treethat you currently
have loaded. Rendering begins with the first texture on the render drop down list and
continues until the last one has been processed. You can go away and do something
else, then return to acompleted job.
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The Render Button

Selecting this button will start arender for either the highlighted (selected) texture on
therender drop down list (thisisasingle render) or a batch render. The type of render
currently active is determined by the name on the button. If it's Render, then one
texturewill berendered; if it's Batch, then all textures currently loaded on the Bitmap
Renderer will be processed. The Render button is located second from theleft in the
render control segment.

The Render Drop Down List

When you open thisligt, you'll see all of the textures you have loaded on the Bitmap
Renderer. (Figure 2.89 showsthislist in the open position.) Theinformation listed for
each DarkTreeis asfollows:

« atypeicon that identifies the texture type.
« aDarkTree name.

« anidentifier after the name (usually). If you're rendering split out
channels from a shaded DarkTree, you' |l see*” -type” where type
refers to the channel type (color, bump, etc.). If you've loaded a
DarkTreethat has not been split into channels, you'll see® -Subtree”
after the name (unlessit was dragged from the Texture Library). If
the texture is an animation, you'll see the frame range. The render
list in Figure 2.89 shows examples of each of these identifiers.

The Remove Single Button

The remove single button removes the currently selected texture and its output
specifications from the Bitmap Renderer. If a shaded DarkTree has been split into
channels, the button removes a single channel texture. You'll find this button second
from theright in the render control segment.

The Remove All Button
Theremove all button erases all textures and their information from the Bitmap
Renderer. This button is the last control on theright.
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Rendering & Progress I nfor mation

Output information is divided among three controls: the render log, the Bitmap render
bar, and the Sequence render bar. Coverage for each of these controls follows.

Figure2.90

The Rendering & Progress
Information segment of the Renderer,
which consists of the render log,
Bitmap progressbar and the Sequence
progress bar.

q

Bitmap | 0%
4| Sequence | 0%

- TH Snemat s e

The Render Log

Once the rendering process begins, the render log (the large areain Figure 2.90) will
continually display updated information on the current render’s progress. When the
render iscompleted, the render log will list the total rendering time aswell. From left
to right, the log displaysinformation in the following format.

(1) [frame number / bitmap number] - the render log displays this information as
“FO001/B1”

(2) [rendering time] - displayed in the form “(hours:minutes:seconds)”
(3) [texture name] - the DarkTree name just as you seeit on the render drop down list

(4) [optiona information] - “-Subtree” if the DarkTree was loaded from the Editor, “-
channel type” if the DarkTreeis a split-out shader

(5) [total rendering time] - on a separate line and only when the render is completed.
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Here are afew examples of render log output, just to give you an idea of how this
information looks for different types of texture.

FOO04/81 (00:00:02) Design2 - Subtre - FOO01/81 (00:00:11) Mech Iris - Color ~
FOO01/82 (00:00:04) Design2 - Subtr FOO0ESET (00:00:10) Mech Iris - Colar
FOO01/B83 (00:00:03) Desigh? - Subtre FO011/871 {00:00:11) Mech Iris - Color
FOO01/B4 (00:00:03) Desigh? - Subtre FO01B/B1 {Q0:00:09) Mech Iris - Color
FO001/B85 (00:00:02) Design? - Subire FO0Z1/81 ({Q0:00:10) Mech Iris - Colar
FO001/B6 (00:00:03) Design2 - Subtre FO026/B1 (00:00:09) Mech Iris - Colar
[Total (00:00:17) Total (00:01:00)
A B

[Total (00:01:04)

FOOO1/B1 (00:01:04) EIahnnnAbstract;W

Figure2.91

Here are three sets of output from the render log. Output A is one frame of cubic
output; output B is an animation of the color channel froma shaded texture. The
animation is set to render every sixth frame. An finally, output C is a shaded
DarkTree that was loaded from the Texture Library. You can tell that thisis so
because the render log lists just the name of the shader with no additional comment

The Bitmap ProgressBar

This bar, labeled Bitmap, tracks the progress of the currently rendering texture or
bitmap. The information is given as percent complete. The Bitmap progress bar is
located below the render log.

The Sequence Progress Bar

This bar, labeled Sequence, tracks the progress of an animation sequence. This
information, like that from the Bitmap progress bar, is given as a percentage of the
total animation. For example, if you' re half-way through the second frame of aten
frame animation, you should see 15% written in the bar. You'll find the Sequence
progress bar below the render log.

NOTE: Both progress barswill have the same percentage, if the
rendering texture isa single frame.
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Section 31
Basic Concepts of DarkIree Textures

B.1.1 Section Oerview

Thisfirst section of The Conceptual Discussionsis an in-depth discussion of the
terminology and concepts behind the DarkTrees, and the components they are made
of. All of Part 3, and especidly this section, are definitely worth teking alittle time to
read and digest.

Thefollowing subsection begins by defining exactly what a procedura textureis.
Subsequent sections go on to explain how procedura textures are encapsulated into
texture components, which are ultimately combined together to build the texture-
generating structures called DarkTrees.

3.1.2 A’lgarithmic Textures

DarkTree Textures uses procedurd texturesto generate its color, percent, and bump
texture maps. You can think of aprocedural, aso called an agorithm, asa
mathematical recipe. Thus, procedurd textures are simply mathematical recipes that
tell the computer how to createthe colors and el evations (bump) of atextured surface.

Shaders are more complex textures, since they include full lighting and surface
attribute algorithms that fully “shade” a surface. Procedural textures that include
shading attributes are generally referred to as procedural shaders. DarkTree Textures
has avery comprehensive shader component for those users who wish to render fully-
shaded images. The version 2.0 DarkTree Shader component alows usersto link up
to eighteen separate attributes for a single shaded texture. The DarkTree Shader
component is designed exclusively for the Root socket position.

Procedura textures have anumber of advantagesover standard texture mapping. They
can generate high- quality results at almost any resolution. They avoid the false
lighting cuesthat occur when using photo textures. And they can animate in ways that
cannot be accomplished by other means. They can simulate animated natural
phenomenon such as smoke, fire and water, or unnatural plasmaand etheread effects
that simply cannot be drawn or filmed. DarkTree Textures procedura textures have
all of these advantages without being directly tied to any one rendering package.
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3.1.3 The Texture &am};mmts

Every procedura texture in DarkTree Texturesis encapsulated in aflexible, object-
oriented structure. These structures are called components, and they are the building
blocks of DarkTree Textures. Components allow the user to combine a group of
procedural texturesin a number of ways. The result is the capability to produce a
virtually unlimited number of unique textures.

3.1.4 &ampmmt Twyes

Figure3.1
Hereis asingle component. This
one s called Rock Wall.

Visually each procedurd textureisrepresented
on the DarkTree Editor workspace as a square
gadget called a component. Each component
has a render preview image at its center that
showswhat theinternal texture lookslike with
the current settings. Figure 3.1 isascreen
capture of asingle component. See” TheBasics
of Tree Building” on page 62 to learn how to
place and edit individual texture components.

Actually, many of the DarkTree components
arenot really designated as procedural textures.
Rather, they are components that modify and
enhance the pattern-generating components,

making the combined whole considerably more powerful. See the “ The
Classifications’ on page 151 for an in-depth discussion of the different classes of
texture components you'll find in DarkTree Textures.

The most impressive |ooking textures combine matched color and bump channels.
More specialized textures contain percent or grayscale channels to control surface
attributes such as luminosity, reflectivity, transparency, specular level, and so on.
High-quality 3D rendering demands that these surface attributes complement one
another. To support this, DarkTree Textures has three basic or key versions of each
texture component: color, percent, and bump. Each component shares most of its user-
settable parameters or controls between the three types, and each component typeis
easily converted to either of the other two types. This meansthat DarkTree Textures
can generate perfectly matching color, percent and bump textures that work together
to make very realistic-looking surfaces. The user then has the option of linking all
three key DarkTree typesto the DarkTree Shader mentioned earlier.

Some specialized texture components are restricted to asingle key type. For example,
the components of the Generator class are 2D functions. And they only make sense as
percent components. This discrepancy generally makes no difference in the ability to
match color, percent and bump textures because of the way these speciaized textures

work.
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You can easily determine the type of a component in the DarkTree Editor by looking
at the smal colored disk, called atype icon, attached to the component’s lower |eft-
hand corner. A greenicon tellsyou that the component’s typeis color, agray icon
means the component’s type is percent, and a blue icon indicates a bump type
component. The typeicon for the DarkTree Shader component is a special type,
colored purple.

NOTE: A percent-type component i sthe same as a grayscal e texture. We
call them percent textures because they usually control the degree of
something. For example, in most renderers, grayscale or percent
components control things like the degree of reflectivity, transparency,
[luminosity, shininess, etc. Percent components are also used extensively
to control other components.

315 Lmkmg &am}wmnts Taget[wr

We mentioned in the
previous subsection that
the DarkTree components
can be combined so that
they work together. This
isaccomplished with a
process called “linking”
(seeFigure 3.2). Each
component has a set of
parametersfor controlling
attributes such as density,
color, roughness and so
on. These parameters,
which are usually set by
the user, control the
“look” of the texture.

Figure32

An exampl e of three components linked together, each
through the parent component’s par ameters.

Themgjority of the
parameters are linkable.
Thismeansthat you can do more than smply set a static valuefor the parameter. You
canlink it to or replace it with another component aswell. For example, you can link
the brick color of the Bricks component to a color Randomizer component. Now each
brick hasadlightly different shade. And/or, you can link the Mortar Width parameter
to a percent Noise component to add an uneven, rough-cut look to your bricks.

145



On the DarkTree Editor, links are represented by colored wires that connect
components. These arereferred to aswirelinks. Thewiresthemselvesare color-coded
to indicate the type of the link (again, color, percent or bump). The color-coding for
wiresisthe same as the color-coding for the typeicons. That is, green wires represent
color links; gray wires represent percent links, and blue wires represent bump links.
The type of the parameter that originates the link must be the same as the type of the
component at the link’s destination. See* The Basics of Tree Building” on page 62,
for instructions on how to link parameters and components together.

B.1.b Texture Trees

A collection of texture components, combined together with links, is called a
DarkTree. The name “tree” really comes from computer science and mathematics,
where similar conceptua structures are studied. A tree structure looks like areal tree
inthat it begins with aroot and branches out at each level, similar to areal tree with
its branches. A DarkTreeisour own brand of tree structure, designed specificaly for
texture generation.

Thethree basic types of DarkTrees match our three different texture component types.
A DarkTree generates textures of the same type asitself. In other words, a color
DarkTree generates color texture maps, a percent DarkTree generates grayscale
texture maps, and abump DarkTree generatesgrayscal e el evation or bump maps. Note
that it isimportant that these channels be initially separated into different subtreesif
youwill belinking themto aDarkTree Shader component or separate Dark Treesif you
won't be linking to a Shader. This allows you to purposefully mismatch the color,
percent, and bump channels, which is often necessary for creating redlistic textured
surfaces.

Thetype of aDarkTreeisdetermined by thetype of the component in the root position
of the DarkTree. The word “root” is another computer science and mathematics term
that means the origin of the tree. In DarkTree Textures, this means the |eft most
component of atreestructure. The structure of aDarkTreeisbuilt and displayed onthe
DarkTree Editor. Each tree structureis displayed lying on its side, which provides the
maximum wor kspace area. The tree origin or top component islabeled Root. The
resulting DarkTree always looks like the root component but modified by the other
components that are linked to it.

Other important tree terminology to know isthe parent and child relationship between
linked components. If component A has one of its parameters linked to component B,
then A is called the parent of B, and B is called the child of A. Thisterminology is
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borrowed from family tree chartswhere the child islinked to the parent by bloodline,
but may also have a child of its own. These terms are an easy way to keep track of
which component in atree you are referring to.

Figure3.3
An screen shot of a DarKTree open on the Editor workspace showing the names and
positions of the components.

Figure 3.3 graphically shows a DarkTree, with pointers to its various parts. You can
see what aDarkTree looks like by editing any of the texturesin the Texture Library.
When the DarkTree is opened in anew DarkTree Editor, the root component isin the
left most socket and islabeled, as you would expect, Root. Parent components are
awaysto the left of the child components they link to.

NOTE: The root component has no parent, only children.

NOTEZ: A single component in the root socket is technically till
considered a DarkTree, even if it has no children.

3.1.7 Texture TWJeS Warking Taget[wr

Thereal power of DarkTree Texturesisin how the three key component types (color,
percent and bump) work together. Asyou may have noticed, color DarkTrees often
don't just consist of color components. A DarkTree can contain any number of color,
percent and bump components, working together in concert to produce the texture you
want.

Percent-type components are very important in the construction of most DarkTrees.
The component parameters have been adjusted to fit into the 0% to 100% range. This
means that parameters such as the width of a stripe, the sharpness of a scale, or the
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density of lumps can be controlled by percent child textures that are linked to those
parameters. Thisnaturally givesyou agreat deal of control over how your final texture
will look. It's agood thing.

318 &mvfzrting Dark Trees to Texture MWPS

The design and creation of texturesin DarkTree Textures is done using procedura
texture trees. But to make these textures useful, they must be saved as procedurally-
generated bitmaps using the Bitmap Renderer. DarkTree provides four mapping
modes for saving textures: planar, cylindrical, cubic and spherical. These four modes
correspond to the four most common methods of projecting texturesonto 3D surfaces.
For non-3D applications, planar-mapped textures are generally what you'll want.

Cylindrical and spherical texture maps are specialy designed to be projected, or
wrapped, onto 3D surfaces. Cubic mapping istypically the mode of choice for
environments. You can use planar mapping for the truly flat surfaces (planes) in your
3D scenes. And cylindrical projections are useful for mapping textures onto tube-
shaped objects. Spherical projections are a good method for mapping textures onto
spheres, aswell as onto complex shapes.

Usually, when atexture map is projected onto an object with acylindrical or spherica
projection, there is a seam in the back where the edges of the map meet. In addition,
spherical projections squeeze the top and bottom of the texture map in order to more
closely fitasphere. Thisresultsin polar distortion. DarkTree Textures cylindrical and
spherical mapping modes avoid these problems by creating seamless and pre-distorted
texture maps.

512 Texturing Solutions - Procedural Shaders

If you typically use oneof the more popul ar modeling/rendering packages, chancesare
good that a DarkTree plug-in can meet your needs. The DarkTree plug-ins, cdled
Simbionts, allow you to import your DarkTrees directly to a 3D application as
procedural shaders. Having the ability to import DarkTrees without having to render
them as texture maps first is the best of all possible texturing solutions. Check our
website to determine whether or not one of the Simbionts matches your favorite 3D
application.

Since procedural shaders are true 3D volumetric textures, you won't have to think in
terms of wrapping them onto 3D objects. Rather, you can think in terms of actualy
carving each object out of asolid block of texture (notiling, stretching or seams). And,
using Tweaks, you'll be able to adjust the textures in a variety of ways, even though
they’ ve already been imported to other software.
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Procedura shaders do render more dowly, since the information is being cal culated
on the fly while your scene renders. But the texture quality is excellent. Read
“ Procedurally-Generated Texture Maps VS True Procedural Surfaces’ on page 127
for more in-depth coverage of the pros and cons of using a Simbiont plug-in.

5110 What You Get

What al this gets you is a very flexible and powerful texture-generation environment
for creating surfaces, processing images, and concocting specid effects. We have
worked very hard to make the interface easy to use and fast to learn. Understanding
how to combine texture components to get what you want will take alittle longer, but
likemost good artists' tools, DarkTree Textures gives you the power and leavesyou to
createthe art. And like most good tools, the best way to learnisto simply play around
- alot. Therest of the Conceptual Discussions will give you abetter idea of how to
control the components and build the DarkTrees you' re looking for.

149



Section 32
The Component Classifications

3.2.1 Section Overview

The texture components available in DarkTree Textures are grouped into
classifications, based on how they function and the kinds of results they produce.
Understanding the purpose for the different classifications and how they work is the
key to knowing how to design your own DarkTrees. This section examines each
component class separately, explaining the purpose and reasoning behind each
classification and how it fits into the overall design.

At theend of thissection, you'll find anumber of short tutorial sthat demonstrate some
of the more interesting component classificationsin action. Each tutorial teaches you
how linking components in a specific way can help you to achieve the most unusual
and/or realistic effects. None of these tutorials go into great detail about how to
perform some of the Dark Tree Editor tasks. If you find that to beaproblem, pleaserun
through the “ The DarKTree Editor Tutorials’ beginning on page 108 first.

NOTE: Inthe DarkTree Editor, texture componentsare stowed in folders
in the Component Bin. The classifications do double-duty as the folder
names.

The Role of the M odifier Components

Some of the components that Dark Tree Textures provides are strictly for modifying
other components and, therefore, do not generate useful textures of their own. These
modifier components are designed to work in close combination with regular stand-
aonetexturesto multiply their power and flexibility. The Control, Deform, Generator,
Process, and Transform classes consist of modifier texturesonly. The Time component
from the External classis dso a modifier. All other textures generate their own
patterns.

NOTE: Most modifier components do generate representative images on
their own, ssmply to make their purposes more easily identifiable. For
example, the Randomizer component from the Control class displays a
grid of randomized colors to represent its job, which isto generate
random colors for regular patterns.
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322 The &lmsifimtims

The Controls

Components of the Contral classbring the quality of randomnessto otherwise regular
texture parameters. Most of the texture components in the Gradient and Pattern
classes, aswell asafew of the Natural textures, generate regular patternswith distinct
regions. Control textures have the ability to randomize any color, value or transform
for textures that have these regions. For example, you can make every stonein the
Flagstones texture a different color or shade.

Control components are modifiers, and as such must be linked to other componentsto
be useful. In order for a Control component to work properly, it must be linked to the
regiona parameter of a parent component. That is, acomponent that is positioned to
itsleft on the Editor workspace. In other words, the Control component must beachild
or descendent of the component whose regions are to be randomized. In generd, any
parameter that defines a value for aregion, such asabrick, aray or agradient shell,
can take advantage of alink to a Control component. When you open the links list of
any component, you can easily recognizeitsregional parameters (if any) because each
has aregional icon associated with it. Control Tutorial 1 on page 156 and Control
Tutorial 2 on page 157 are basic examples of Control component usage.

A Control component and the parameter it's randomizing need not be next to each
other. In other words, any number of other linked components may separate the two.
When a Control component receives a request for arandom color, percent, bump or
transform, it begins searching for any regiona parameter that it might be linked to.
Firgt it checksto seeif itslink to the parent isthrough aregional parameter. If itisn't,
the Control component checksits parent’slink to its parent and so on, al the way to
the Root level. A Control component uses the regional information from the first
regional parameter it finds, to generate its random value. “ Control Tutorial 3" on
page 159 demonstrates the situation where aControl componentisindirectly linked to
aregional parameter, and Figure 3.6 shows what the completed component layout
looks like on the Editor workspace.

NOTE: If a Control component is not linked directly or indirectly to a
regional parameter, it will smply generate a single value.

The Deforms

The Deform components' task isto distort other linked components or linked
component subtrees. Thisimportant component class allows you to take any regular
pattern in DarkTree Textures and subtly warp it until it beginsto look organic. If
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required, it can distort a pattern beyond recognition. Deform components work by
distorting your view of the texture they arelinked to, in the same way that awarped
lens would deform your view of the world.

Deform components are modifiers and so cannot make useful patterns on their own,
even though they’ ve each been assigned asimpleimage for display on the component
faces. For the deformation to work properly, the component or component subtree you
wishto distort must be linked to the Background parameter of the Deform component.
“ Deform Tutorial 1" on page 161 and “ Deform Tutorial 2" on page 162 show two
basic examples of how to use the Deforms to best advantage.

The Externals

Components of the External class allow the user to bring in information from outside
DarkTree Textures. Thisclassincludes componentsthat allow for one or moreexternal
imagefilesto be read-in, or for the dimension of time to be introduced. The new
addition then becomes part of your DarkTree. (You'll find a detailed description of the
Time component in “ Animation Basics’ on page 189.) With DarkTree Textures
version 2.0, the External class includes several new components, for instance: Audio
Wave, Cache and Poster Board. The Time component replaces the version 1.0/1.1
Trigger component.

The external image files can be anything from another rendered DarkTree to afamous
painting. The Image component reads-in one external image. Image Sequenceis

basi cally the same component, except that it readsin aseries of images. With thesetwo
components, you can either use the DarkTree Editor to apply effectsto the images, or
you can use the images to control linked textures. “ External Tutorial 1" on page 163
teaches you how to use an image to control the distribution of a cloud texture.

The Generators

The Generator components are basic 2D functions. They're used to control many
aspects of many textures, such as bevel profiles, timerates, blend functions, and
geometric shapes. Generator Tutorials 1, 2 and 3, beginning on page 165 show
generators controlling geometry, blend and bevel profiles respectively.

Generators are modifiers aswell, and so must be linked to other texturesto be useful.
Just as Control components must be linked to regional parameters, generators must be
linked to function parameters, such as Center from the Stripes component. You can
have any number of texture components between a Generator component and the
function parameter controlling it. A generator looks for its closest linked function
parameter to determine what val ues to generate for any given point. First it checksto
seeif thelink to its parent is through afunction parameter. If it's not, the Control
component checksits parent’slink to its parent and so on, al the way to the root of the
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DarkTree. If it can’t find afunction parameter, the generator will produce a constant
value. Function parameters are clearly associated with a function icon on many of the
component links lists where they occur. Actually, afunction parameter may have one
of two typesof function icon: onesignaling that it can belinked to afunction, the other
signalling that it can only belinked to a function.

If agenerator’s | nput parameter islinked to a Time component, the generator function
becomes time-based. And in this case, the generator no longer needsto belinked to a
function parameter. Components of the Generator class have their own special
Generator Editors. Each of the Generator Editorsincludes alarge graph. You can tell
agenerator has become atime-based function when its plot turns blue. Whiteplotsare
regular generators; blue plots are time-based generators.

NOTE: Generators are percent-types only, since they don’t make sense
as color- or bump- types. Generator components cannot be DarkTree
roots, nor can you drag one to the Renderer or the Examine Window.

The Gradients

Components of the Gradient class provide smooth transitions (or gradients) between
color, percent or bump values. In fact percent-type gradients, when used to control
other components, are an extremely useful way of providing a smooth transition of
values. For example, you could use a Linear Gradient component to create the colors
inasunset.

The Naturals

The Natural components produce only natural-looking textures, such as Clouds.
Natural components have some of the most complicated algorithmsin DarkTree
Textures. They are especially important for creating realistic textures. 1t's worth your
time to explore the many different “looks” you can get out of these texture
components. One exampleisthefirst DarkTree Editor tutoria on page 108 which uses
an Agate component to create a basic wood texture.

The Noises

Components of this class are the realism worker bees of DarkTree Textures. Like
components of the Control class, Noise components create randomness in otherwise
perfect textures. And, as you know, the real world is seldom perfect. Mortar lines are
never completely straight and paint is never totally uniform. The longer a real-world
surface is out in the weather, the more seemingly random changes occur. The Noise
components are great for helping you create that realistic look for your textures.
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The Patterns

The Pattern class consists of regular shapes. These textures are meant to be
fundamentd and so were designed from basic shapes, such as stripes and checks.
Patterns are actually very flexible and can add agreat deal of control to your
DarkTrees. They commonly contain regiond parameters for linking to the Control
components, and, subsequently, randomizing the blocks of the pattern. They also have
function parametersthat can belinked to generatorsto control attributeslike geometry
and bevel profiles. And, they have geometry parametersthat can be linked to Noise
components, which help to create morerealistic results. Use Patternsfor giving regular
structure to textures that are meant to look man-made.

The Processes

Components of the Process class perform image processing operations. Process
components are modifiers, and as such, can modify the“look” of child textures. They
do not, however, create any patterns of their own. Most Process components, such as
Add, Composite and Darken, should be familiar to anyone who has worked with an
image processor or compositing application. “ Process Tutorial 1" on page 168 uses
the example of weathering to teach you how to use these components.

A number of the Process components are uniquely powerful when they’ re used to
combine or ater bump textures, which they treat as elevations. For example, the Add
component takes the eevations of two child bump components, then adds them
together. Thisallows you to layer one bump on top of another. For instance, the
Maximum component compares the elevations of two child components and chooses
thelarger of thetwo, allowing you to embed one bump into another. “ Process Tutorial
2" on page 169 is an example of abump Process component in action.

The Shaders

Use the Shader components for creating fully-rendered or shaded texture output.
Usually, textures are generated as raw color, percent and bump texture maps, which
can then be read into another 3D application and used to define surface attributes.
Shader components combine color, percent and bump texturesto create fully-rendered
surfaces. This can be especially useful for web pages, game textures, and other 2D
applications.

In the current version of DarkTree Textures, there's just one Shader component, the
DarkTree Shader. It uses the Phong illumination model with two light sources.
DarkTree Shader allowsyoutolink or staticaly set avaluefor Surface Color, Surface
Bump, Reflectivity, Luminosity and awide variety of other surface attributes, eighteen
inall.
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Most of the finished DarkTrees included with Dark Tree Textures make use of the
DarkTree Shader. This providesyou with afully-shaded view of each texture, without
the need to drag multiple channels to an Examine Window. If you wish to render the
channels of a shaded texture to independent color, percent, and bump bitmaps for use
in a 3D application, the links coming out of the DarkTree Shader will indicate which
texture subtree belongs with which attribute.

NOTE: The DarkTree Shader should only be plugged into the Root
socket and no other.

TheTiles

The Tile class of componentsisbasicaly aset of tools for creating tiled bitmaps.
Tiling includes both spatial tiling, what you would normally think of astiling, and
looping animations, which tile over time. You can even combine the two to get
animated looping tiles. Tiling methods in this class focus either on blending edges
together or warping texture space to get atruly seamlesstile. One of the methodswill
be the most suitable choice, depending on the situation.

Tile components should generally belinked to the root of asubtree (subroot). If you're
making a fully-shaded tile, you'll want to tile each shader channel (color, bump,
specular level, and so forth) immediately before linking it to the DarkTree Shader
component. For example, you could link the DarkTree Shader’s Surface Color
parameter to atile component, which would in turn have it's Background parameter
linked to the color subtree you want tiled. Aspect controls are available in case you
would like to make non-square tiles. While designing atiled texture, be sure to set the
mapping mode to Frame, which enablesthetiled preview mode. Thislets you see how
thetiled result will look at each step in the creation process.

The Transforms

Usethe Transform class of componentsto apply transformationsto single components
or component subtrees. The Transforms are just like those you might apply to any
individua texture from within a Component Editor, except that these Transform
components can be uneven or change over time. To set up a Transform component
correctly, make sure it'sin the parent position and linked to a child texture or texture
subtree through its Background parameter. Each Transform component has this
parameter. “ Transform Tutorial 1” on page 172 goesthrough the example of usingthe
Trandate component in an animation.

NOTE: Animated trand ation through components from the Noise or
Natural classesisthe basis for many of the more interesting special
effects that you can achieve with DarkTree Textures.
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3.2.5 The Control Tutorials

Control Tutorial 1

Thistutorial demonstrates how you can use the Randomizer component to control the
color of abrick pattern.

Randomizing the Bricks
1. For agtart, let’s drag out the components we' re going to use for thistutorial.

Firgt, go to the Component Bin and open the Pattern folder. Drag out and plug the
Bricks component into the Root socket; paste it as a color-type. Second, open the
Control folder. Locate and drag the Randomizer component onto the workspace, then
plug it into the socket directly to theright of Root. Paste it as a color- type al so.

2. Inthis step, you'll take care of a couple of preliminary chores: scaling Bricks by
50% and linking components.

Open the Bricks Component Editor and click on the Scale button. Look for the scale
button in the Transformsarea.  It'sthe lowest of the three transform buttons. Notice
the check box that now appears. When this box is enabled, asit should be whenit's
first opened, it ensures that your scaling will be even. You'll only be able to enter a
vaueinthe X-input box, but the scaling will befor all three directions. Enter 50.0, then
press the Return key to update. This should zoom away from the bricks by the value
given, and has the effect of showing more but smaller bricks in the update window.
Close this Component Editor.

Next, link the Brick parameter to the Randomizer component. Note that Randomizer
isnow controlling the brick colors.

3. Inthisstep, you'll play around with Randomizer’s color range to see what color
effects you can get for the bricks.

First though, let’sget amorerelevant view for the upcoming changes. Go to the Views
areain the Randomizer Component Editor and click on the button label ed Root. Now,
you'll be able to see how your color changes affect the brick pattern asawhole.

Next, look at the Randomizer component parameters. As you can see, the colors are
controlled withthe HSV color model. Hue, Saturation, and Valueinput runsfrom 0.0
to 100.0 for each. Randomizer will randomly assign a.color in the hue, saturation, and
vaue rangesto each brick. Try severa vaues until you find arange that you like.

4. Thelast task isto smply play around with the seed value, noting how it affects the
fina image.
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In Randomizer’s Component Editor, you' |l see aparameter named | nput Seed. Usethe
zip-slider (the small double-pointed control) to change the seed to some other positive
integers. Try lucky thirteen. Notice how changing the seed value changes the color
distribution for the bricks.

This completes thefirst tutoria for components of the Control classification.

Figure 3.4 shows the component arrangement for this tutorial. Two more Control
tutorials follow, each with additional valuable lessons. By the way, the finished
DarkTree from thistutorial islocated in the Textures/Tutorialsfolder. The DarkTree
nameis Random Bricks.

Figure3.4

The components from the Randomizing the Bricks tutorial. Thisisa
small but complete color-type DarkTree.

Control Tutorial 2

Thistutoria uses a control component to break up a pattern, which in turn greatly
improves the DarkTree. Asthetutoria progresses, you'll be asked to put up two
Examine Windows for comparison purposes.

Shuffling the Scales
1. In this step you'll plug in the components for the first comparison.

Go to the Component Bin, and open the Pattern folder. Drag out the Scal es component,
and drop it on the Root socket. Paste it as a color-type. Next open the Natural folder.
Drag the Blobs component to a level two socket, directly to theright of the root, and
drop it. Pasteit asacolor-type, aswell.

Finally, drag out or copy another Scales component. Plug it into the socket directly
below the Blobs component. Paste it as a bump-type.

2. Inthisstep, you'll just reset some values for the Scales components.
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On the color Scales Component Editor, click on the Edit button for the Edge parameter
to open the Color Browser. Darken the edge color to 110, 110, 110, or something
similar, by entering the valuesin the RG and B boxes. Then change the Scale
parameter to some light color. Thiswill make viewing alittle nicer when we have the
two comparisons set up.

3. Inthisthird step, we'll finish the first part of the comparison we're developing.

First, make awirelink between the color Scale parameter and the color Blobs
component. Next, open an Examine Window, using the color Scal es component menul.
Select Surface Color from the popup dialog. And for depth, drag the bump Scales
component to the Window as well. Select Surface Bump from the popup diaog this
time.

Now observe the Examine Window image. Do you notice how the Blobs cross the
individua scales? Because of the crossing problem, the scales don’t look separate or
real. Let'stry to improve them.

4. Inthis step, you'll rearrange the components, and add a control component to the
DarkTree.

Using the Blobs' component frame, drag it one socket to the right (level threg). Open
the Control folder on the Component Bin and drag out Shuffle Translate. Plug it into
the socket just vacated by Blobs. Paste Shuffle Translate as a color-type.

Next, relink the color Scale parameter to the Shuffle Translate component. And then
link the Background parameter from Shuffle Trand ate to the Blobs component.

5. This short step takes care of the final editing chores for the tutorial.

Open the Component Editor for Shuffle Trandate. Change the values for the
parameters X Amount and Y Amount to 2.0. Thistells Shuffle Trand ate to randomly
translate each scale region + or — 2.0 unitsin both the X and Y directions. 6. Step 6
completesthistutorial .

Open another Examine Window using the same method asin Step 3, and placeiit
beside the first one. Drag bump Scales onto the window, again selecting Surface
Bump from the Examine popup diaog. Note the improvement in the image. Shuffle
Trandate trand ates the texture (in this case, Blobs) within each region of aregional
component (in this case, Scales). The effect isthat the regions or scales appear to be
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independent of one another.Figure 3.5 showsthefinal component arrangement on the
Editor workspace. And a copy of the finished DarkTree for thistutorid isin the
Textures/Tutorials folder. It's named Shuffle Scales.

Figure35
The component positioning for the Shuffling the Scales tutorial.

Control Tutorial 3

Thistutorial demonstrates how a Control component, in this case the color
Randomizer, can “do itsjob” just as well when one or more other components are
separating the control from its target component.

Randomizing By Indirect Link
1. In Step 1, you'll drag out and plug in the components needed for this tutoridl.

From the Component Bin, open the Pattern folder. Locate good old Bricks and drag it
onto the Editor workspace. Drop onthe Root socket, and pasteit asacolor-type. Next,
open the Natural folder and drag Venation to the socket directly to the right of Root.
Paste it as a color-type, as well.

And last, open the Control folder and drag our old friend Randomizer to alevel-three
socket, directly to the right of Venation. Paste it as a percent-type.

2. For this step, you'll be asked to make a couple of changes to the Bricks component.

Open the Component Editor for color Bricks, and use the Scale button to make more
bricksvisible.That is, enter 50, which should give you twice as many bricks. Be sure
the scaling lock is enabled, so that the scaling will be even.
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While the Bricks Component Editor isstill open, enter 5 in the format input-box for
the Mortar Width parameter. Thiswill make the mortar lines very narrow. Go ahead
and close the Component Editor now.

3. You'll makethe wirelinksin this step.

First open the Bricks linkslist, select the Brick color parameter, and link it to the
Venation component. Next, link Venation's Roughness parameter to the percent
Randomizer component.

4. For thisfina step, you' [l examinethe DarkTree rendered image. And we' Il explain
some points about this type of tree configuration that should help you to get the most
out of components of the Control class. For the final tree, check out Figure 3.6

First, open an Examine Window from the Bricks component menu and, when it comes
up, select Surface Color from the popup dialog. Now resize the window so that you
can get amore detailed view of the image.

In Control Tutorial 1, we used a color Randomizer to vary the HSV color values for
each brick. Here, we're using a percent Randomizer to vary the degree of roughness
ineach brick. Brick isaregiona color parameter for the Randomizer component. And
as you can see, the Randomizer is not linked to it directly. Rather the link isindirect,
through Venation. Such alinking setup alows Randomizer to randomly vary the
Roughness parameter of Venation, on a per brick basis.

A Control component will seek through as many levelsof parentsasis necessary, until
it finds aregional parameter. If there is more than one such parameter, a Control
component will usethefirst oneit encounters. Thisfeature can be very powerful. And
it's definitely worth the time it takes to understand it.

A DarkTreeof thistutoria isinthe Textures/Tutorialsfolder under thenamel ndirect
Random.

Figure 3.6
DarkTree workspace layout for the Randomizing by Indirect Link tutorial.
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324 The szarm Tutorials

The Deform class of components allows you to take any evenly-shaped or linear
patterns and subtly warp them until they begin to take on an organic look or, if
exaggerated, awildly distorted one. Thisfirst tutorial teachesyou how to create alook
similar to the refractive caustic light effects on the bottom of a swimming poal.

Deform Tutorial 1

Creating Organic Pool Lights
1. Inthis step, you'll just choose the components for the DarkTree, and get them
plugged into their respective sockets.

From the Component Bin, open the Deform folder. Drag the Warp component to the
Editor workspace, and plug it into the Root socket. Pasteit asacolor-type. Next, drag
out Venation from the Natural folder, and plug it into alevel two socket, beside Warp.
Paste this component as a color type aswell.

2. You'll simply be directed to edit a component for this short step.

Open the Component Editor for Venation. Set the Background parameter to a strong
dark blue shade, such asRGB 0, 0, 128. And set the Vein parameter color to acyan
shade, for instance RGB 0, 255, 255., then close the Component Editor. The strong
colorsyou' ve added here make it easier to see the subtle variations in the finished
DarkTree. Thistime, play around abit with the I nput Seed to get a different
arrangement of veins (5 looks pretty good)

3. For this step, you'll finish the building chores.

Before adding the link, open an Examine Window from the Venation component menu
and select Surface Color. Notice how linear the Venation pattern looks. We'll open
another Examine Window shortly, so that you can compare/contrast this Venation with
one that's been warped.

Now, link the Background parameter of Warp to Venation. Open another Examine
Window from Warp (making the same sel ection as bef ore from the popup dialog) and
et the two windows side by side. Notice how the linked Venation texture has a more
twisted, organic look. It's better but there’s still more we can change.

4. Thisstep wrapsup the tutoria by changing more parameters and, hopefully, further
improving the DarkTree.
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Open the Component Editor for Warp. Crank the values of the Density and Distortion
parameters up to their maximum of 100. Drag the new DarkTree to the second
Examine Window and compare it with the original. The swirls and twists that have
been added to Venation really do look likethe caustic light effectsthat water makeson
aswimming pool bottom on a hot, bright summer’s day.

You can study the component configuration for this DarkTreein Figure 3.7 And the
finished texture from this tutorial isin the Textures/Tutorialsfolder under the name
Pool Lights.

Figure3.7

The components from the
Organic Pool Lights tutorial.

Deform Tutorial 2

Thistutoria teaches you how to use a deformer in conjunction with a percent
component, usudly of the Natural or Noise class, to twist an external image about its
center. The results of thistype of deformation can range from quite interesting to
exceedingly beautiful when you begin with a subtly colored image.

Twisting an Image
1. Asusua, for Step 1 we'll just get the components plugged into their respective
sockets.

In the Component Bin, drag Radial Twist from the Deform folder to the Root socket.
Pasteit asacolor-type. Next, open the Natural folder and drag the Clouds component
to alevel two socket, say, directly to the right of the Root. Paste this one as a percent-
type. Lastly, open the External folder and select the Image component. Plug it into a
level two socket as well, and paste this one as a color-type.

2. For this step, you'll have to find the Image directory and select an image.

Firgt, open the Component Editor for color Image. Click on the button labeled File,
which opensastandard Windowsfile requester. Find and open the DarkTreedirectory,
and below that you' Il see the | mage directory. Open it, and double click on one of the
several image filesyou' | see there. Doing so will load it into the Image component.

If you can see the black background around the image edges, you can change the
Background parameter to other than black, if you wish.

3. Inthis step, we'll begin the linking process.
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First, link the Background parameter of Radial Twist to the color Image file that you
selected and loaded in the last step. Notice how the image is now twisting around its
center.

4. Now we || make another link, thus finishing the tutorial .

Link Radial Twist's Digtortion parameter to the percent Clouds component. Pretty
cool results, don’t you think? Try using some other percent parameters, especially
from the Noise and Natural folders. Rounded or smooth-edged components work best
here. Using sharp-edged components as the percent link to the Distortion parameter
give very unsatisfactory results. Figure 3.8 is a workspace screenshot of this
DarkTree.

A DarkTree of thistutorid isin the Textures/Tutorials folder under the name of
Image Twist.

Figure3.8
The components and their proper
positioning for the Twisting an
Image tutorial.

3.2.5 TheExternal Tutorial

External Tutorial 1

Clouded Face

1. For this step, we'll get the components plugged into their respective sockets, and
then select/load an external image.
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Open the Natural folder in the Component Bin. Select the Clouds component and plug
itinto the Root. Pasteit asacolor-type. Next, open the External folder, and choose the
Image component. Drag it out and plugit into alevel two socket. Paste this component
as a percent-type.

Open the Component Editor for Image, then press the File button. Thiswill open a
standard Windows file requester. Find the directory where you have DarkTree
Texturesinstalled. There you' Il see a subdirectory named | mages. Select Face.bmp.
The Image component will build apercent version of the requested file. Therequested
file, however, isacolor file.

2. This step handles the linking and makes some
suggestions about how you can adjust the Clouds
parameter to get acloudier face.

To begin, open the linkslist for the Root
component, Clouds, and choose Puff Size. Link it
to the Image component.

Here are some hints on manipulating the
parameters of the Clouds component, so that you
canget amoreredistic cloudy face. Increasing the
value of the Brightness parameter will lighten the ,

entire DarkTree. And increasing the Contrast e dou deE :T%iigy:’;a%e Comihe
parameter will sharpen the blending between the External Tutorial 1.

two colors that make up the clouds and

background. Increasing the vaues of the

Roughness parameter gives a higher level of detail and more layers of puffs. Density,
of course, refersto the density of the clouds. Try different valuesfor these parameters
until you' re satisfied.

For animage, one with sharply-defined features workslesswell here than onethat'sa
bit more wispy.

You'll find a DarkTree example of thistutorial, named Clouded Face, in the
Textures/Tutorials folder in the Texture Library. And the following figure,

Figure 3.10, isascreenshot of the Editor workspace with the open DarkTreefrom this
tutorial.

Figure3.10

The components for the Clouded
Facetutorial. You can choose

fromanumber of external images -
for thistutorial.
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3.2t The Generator Tutorials

Generator Tutorial 1

Thisvery simpletutorial demonstrates how a generator component can control the
shape of apattern.

Rick Rack Sripes
1. Step 1 instructs you to plug the components into various sockets.

From the Pattern folder inthe Component Bin, choose the Stripes component and drag
it to the Root socket. Pasteit as a color-type. Next, from the Generator folder, choose
Sine Wave. Plug it into alevel two socket, directly to the right of Root.

2. This step tells you what to link, essentialy completing the DarkTree.

From the Stripes links list, select the Center parameter. (Notice that Center isa
percent-type but also a function parameter.) Link it to Sine Wave.

3. Takeagood look at the Stripes pattern. It's easy to see how the generator is affecting
the shape of the center stripe, becauseit causes the stripesto follow the shape of asine
wave. Thisisavery basic tutoria, but it demonstrates quite well how a generator
component can change the shape of alinked percent parameter. Figure 3.11
(following) shows the opened DarkTree for this smple tutorial.

There's an example DarkTreefile for thistutorial, named Rick Rack, in the Texture
Library in the Textures/Tutorialsfolder.

Figure3.11
The two components that make up
the color-type DarKTree tutorial,
Rick Rack Stripes.

Generator Tutorial 2

This demonstration of the Generator classillustrates what happens when a generator
islinked to the Blend Function parameter of another component.

Fuzzy Mortar
1. First, asusual, we'll plug in the components for thistutorial .
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From the Component Bin, open the Pattern folder and select Flagstones. Plug the
component into the Root socket, pasting it as a color-type. Next, open the Generator
folder and choose Gain. Plug this component into alevel two socket.

2. Step 2 takes care of the basic linking/parameter-editing chores.

Open the Component Editor for Flagstones and change the Mortar Width parameter
to 20.0. This makes the mortar very thick. Close this Editor. Before doing anything
else, open an Examine Window from the Flagstones component menu. Select Surface
Color from the popup dialog. We' Il use thisbasic view of the flagstonesasareference.

Now open the links list for the same component, and link the Blend Function
parameter to the Gain generator. Open anew Examine Window, aso from the
Flagstones component menu, for comparison with the first one. You can seethe
finished DarkTree laid out on the Editor workspace in Figure 3.12.

3. Inthis step, we'll analyze what's going on.

Notice how the mortar blends with the stone in the second Examine Window. The
width of the mortar definesthe areain which the Gain generator is active. Because the
Gain functionisfarly steep, the trangition is sharp. When you look at Gain, keep in
mind that the lower function valuestrandate to the Flagstone color and that the higher
values translate to the mortar color.

Let's try some other values for the Gain parameter. First, open the Generator Editor
and select the Root button from the Viewsarea. Thisway you can glance at the update
window as you make your changes. Second, replace the current Gain parameter value
with some new ones. Do you see how you have control over the sharpness or steepness
of the mortar blending?

A DarkTreefor thistutorid isin the Texture Library. It'sin the Textures/Tutorials
folder under the name Fuzzy Mortar.

Figure3.12

Thetwo componentsfor the Fuzzy
Mortar tutorial.

Generator Tutorial 3

Thistutorid illustrates athird use of the versatile Generator class. Here, we'll usea
generator to control the shapes of agrid of dots.
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Profiling the Dots
1. In this step, we' |l retrieve the components we need.

Aswith many of the classification tutorials, we only need two components from the
Component Bin. First open the Pattern folder, and drag out the Dots component. Install
it in the Root socket, and paste it as a bump-type. Second, we'll need the Sine Wave
component from the Generator folder. Drag it onto the Editor workspace, and plug it
into alevel two socket.

2. We'll handle the linking first in this step, followed by some remarks for analysis.

Sdlect the Bevel Profile parameter from the Dots component links list. Link it to the
Sine Wave generator. That's it!

Actually, it'sagood ideato open an Examine Window now, so that you can get acloser
look at the grid. Open it as you' ve been instructed to in the other tutorias. After
looking at the dots closdly, notice how their profiles or shapes follow the shape of a
sine wave? Remember, the line plot of asine wave that you see as the component
image on the Editor workspaceisonly half of thedot profile. The other half isamirror
imageof thefirst. If youlook at adot center, you' |l seethat thereisasmaller and lower
bump. That center bump matches the right side part of the sine wave plot.

If you opened an Examine Window, try looking at thistree asaraw e evation map. To
do that, click on the button farthest to the right, a ong the bottom of the Examine
Window. Then choose Surface Bump from the drop down menu.

Also, you might like to substitute some of the other generators for Sine Wave. Not all
of the generators are suitable as bevel profilers, but Bell, Noise and Round are
reasonable.

You'll find an example DarkTree for this tutorial, named Dot Profiles, in the
Textures/Tutorialsfolder that isin the Texture Library. And you can see the open
DarkTree from this tutorial in Figure 3.13.

0o 0
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Figure3.13 o
Component positioning for the £ o
Profiling the Dots tutorial. Sl gaan
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3.2.7 The Process Tutorials

Process Tutorial 1

Thisisthefirst of two processtutorials. It uses aprocess component to dirty or darken
another component.

Darkening the Rising Sun
1. Following our usual division of chores for the tutorials, we'll drag out and plug in
al of the components for the DarkTreefirst.

To begin, from the Component Bin locate and open the Process folder. Drag the
Darken component out, then plug it into the Root. Paste it as acolor-type. Next open
the Pattern folder, and fetch the Rising Sun component. Plugit into alevel two socket,
and paste it as a color-type as well. Last, open the Noise folder and locate Fractal 1.
Plug it into alevel two socket, and paste it as a percent-type.

2. We'll begin the linking process in this step.

From the Darken component links|ist, select the Background parameter and link it to
the Rising Sun component. Notice how the sun and its rays are darkening alittle?

3. In Step 3, we'll continue giving Rising Sun the darkening treatment.

Choose the Mask parameter from the Darken linkslist, and link it to Fractal 1. This
link gives Fracta 1control over thedirty or sooty ook that the Rising Sunistaking on.

4. For thisfinal step, we'll streak the soot a bit..

Figure3.14
The three components for
the Darkening the Rising
Sun tutorial and their
proper positioning.
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Open the Component Editor for Fractal 1. Click on the Scale button, and disable the
even-scaling check box (remove the check mark). Now enter 300.00 into the Y-axis

input box for the scaling. You cantry playing around with the Brightnessand Contrast
parameters of Fractal 1 to sharpen or vary the darkening effect on this pattern.

Figure 3.14 shows the arrangement of componentsfor this DarkTree. And you'll find
the sample DarkTree file for this tutorial in the Texture Library. The nameis Dark
Sun and it'sin the Textures/Tutorials folder in the Texture Library.

Process Tutorial 2

This example from the Process class shows you how to dice off the tops of your
bumps. Many of the process components are quite useful in manipulating bump
textures. Here Minimum is used to a chip out areas of aflat plane.

Truncated Bumps
1. Asalways, Step 1 tells you what components you' Il need for this short tutorial.

Fromthe Component Bin, open the Processfol der and sel ect the Minimum component.
Plugit into the Root socket, and pasteit as abump-type. Next, select Pestilence from
the Natural folder. This component should be plugged into alevel two socket, and
pasted as a bump-type also.

2. In Step 2 we' Il link the two components, then talk about what you can do with this
type of Process component.

There's only onelink to make for thistutorial. Open the links list for Minimum, and
select the Bump A parameter. Use this parameter to make a link to Pestilence.

You might have troubl e seeing what's happening to the bump. If so, open an Examine
Window from the Root component’s component menu. Select Surface Bump fromthe
popup dialog. Vary the value for the Bump B parameter of Minimum to see how it
affectstheimage. Change the cut-off point by raising or lowering Bump B. If you want
to do acolor version to match the bump tree, use the Minimum Switch component.
Figure 3.16 is a screen capture showing this DarkTree on the Editor workspace.

In the Texture Library, you'll find asample DarkTree for this tutorial named Cut
Bumps. It's located in the Textures/Tutorials folder.

Figure3.16

Positioning the two components for
the Truncated Bumps tutorial.
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3.2.8 The Tile Tutorial

Creating a Seamless Tiled DarkTree

Tiled Blobs
Thistutorial demonstrates how to make atexture that will tile seamlessly.

1. Firsgt, we want to be ableto view the texture asit looks when tiled. Therefore, open
the Properties page by clicking on the Properties tab at the bottom of the Edit Control
Panel. (Morethan likely the panel iscurrently showing the Component Bin page.) Find
the Mapping section and change the mode to Frame. Frame mode is the only one that
alowstiled previews.

2. Now let’s place the components we' || need for thistexture. But first, change the
Properties page back to the Component Bin by clicking on the Components tab.

Open the Shader folder and drag out the DarkTree Shader. Drop it on the Root socket.
Next, open the Tile folder. Find and drag the WarpTile component to the level-two
socket directly to the right of Root. Paste it as a color-type. To alevel-three socket,
directly to theright of color Warp Tile, paste a color-type Blobs component from the
Natural folder.

3. Inthis step, we'll link up the components from step 2, to create our DarkTree.

Open the DarkTree Shader links list and find the Surface Color parameter. Link it to
the color Warp Tile component. Now open the Warp Tile linkslist, select Background
and link it to the color Blobs component.

4. Next, let's make some adjustments to the Warp Tile component.

Open the Component Editor for Warp Tile by double-clicking anywhere on the
component. Look at the update window first. Notice that the Lumps image appears
distorted. Thereason for thisis that Warp Tile works by distorting the texture space
(Blobsin this case) through itslinking Background parameter. This creates a seamless
tile without doing any edge blending.

Try the Ivarian Warp toggle and play with the Symmetry and Scale Factor parameters
until you get alook that you like. Since we're building a square tile, you should leave
the Aspect Width and Aspect Height parameter values as they are. Under the Views
section of this Component Editor, check (turn on) the Show Tiled check box. Thiswill
display afour-tile group so you can see what the tiling actually looks like. Close the
Warp Tile Component Editor.

Hint: You'll nearly alwayswant to use 3D componentsin conjunction withWarp Tile.
2D components do not work well.

5. In this step, we're going to make some adjustments to color Blobs.
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Open the Component Editor for color Blobs. Firgt, turn on the Show Tiled toggle, like
you did in the previous step. Looking at the Blobs' update window, you'll notice that
the texture gtill is not tiling as we wish. Click on the Parent button in the Views area.

Thiswill basicdly let you make your adjustmentsto color Blobs, while previewing the
results from the perspective of the parent component, Warp Tile.

Freely adjust the Blobs component parameters while keeping an eye on the update
window. Don’t forget to play with the transforms as well. Sometimes a dightly
different position for a texture improves the tiling.

6. And finaly, let's add some bump to our tile to give it abit of depth. That basicaly
will finish thistutorial.

After closing the Blobs Component Editor, right-click one time on the Warp Tile
component. When its component menu comes up, sel ect Copy Subtree. Next right-click
on the level-two socket directly below Warp Tile to open the empty socket’s
component menu. Choose Paste As Bump. Now you have atiling bump subtree that
perfectly matches the current parameter values that you' ve set for the two color
components. Open the DarkTree Shader links list and select Surface Bump. Link this
parameter to the bump version of Warp Tile.

To get areal look at your newly-created tile, open an Examine Window using the
DarkTree Shader’s component menu. To see thetiled version of your texture, click on
the third button from the right along the Examine Window’s lower edge. You'll see a
four-square tiled group display.

Figure 3.17, next, isa screenshot of the finished tiling texture. The final DarkTree can
be opened from the Textures/Tutorials folder. The DarkTree'sname is Tiled Blaobs.

Figure3.17
The components for the Tiled Blobstutorial positioned on the DarkTree Editor workspace.
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3.2.9 Tmnsfarm Tuterial

Transform Tutorial 1

Thistutorial teaches you how to create a short animation that moves into, and up
through, a block of agate using the Transform class component, Translate.

Moving Through the Agate
1. For thisfirst step, we' Il plug in the components where they belong on the Editor
workspace.

From the Component Bin, open the Transform folder and select the Trandate
component. Drag it out and plug it into the Root socket, and paste it as a col or-type.
Next, open the Naturd folder, choose Agate and plug it into alevel two socket - to the
right of Root. Paste this component as a color-type aswell. And finally, open the
External folder and select the Time component. Plug it into another level two socket.

2. Let'sgo ahead and link the components together for the animation first.

Open thelinkslist for Trandate and make two wire links. Thefirst link goes from the
Percent Moved parameter to the Time component. The second goes from the
Background parameter to Agate.

3.Since the default animation length isthirty frames and that is exactly the number of
frames that we want, you won't have to adjust the Time component at al for this
animation. So for this step, we' Il add valuesthat tell the animation how far wewant to
go into and upward through the agate block.

Next open the Component Editor for Trandate. Change the Y Amount value to 0.5.
That meansthat over the length of the animation, travel inthe Y direction will be half
of the present height of 1.0. Make sure the Z Amount is 1.0. This makes the travel
distance for Z one unit block of texture space, over the thirty frames of the animation.

4, Now, let’slook at the animation.

First, open an Examine Window from the Trand ate component menu. Choose Surface
Color from the popup dialog. Use the rough play button to step through the thirty
frames of the animation. Of the controls arranged aong the bottom of the Examine
Window, this button is second from the |ft (the button with the arrow on it).

Notice how the animation is moving in two directions at the same time? You can see
the animation moving in the Y-direction easily enough. And, you can detect the Z
translation by noticing how the textureitself changes as the animation movesinto the
agate material.
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There'saDarkTreethat accompaniesthistutorial, named Inside Agate. It'slocated in
the Texture Library, in the Textures/Tutorials folder. And Figure 3.18 which
follows, shows the component arrangement for this DarkTree.

Figure3.18

The three components that make up the
Moving Through the Agate tutorial.
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Section 3.5
Transformations in Texture Space

3.3.1 Section Overview

This section covers anumber of important points associated with transforming
agorithmic texture space, and the complex issues that must naturally be addressed
when transformations are applied to the units (components, in this case) that are part
of atree structure.

For many users, transformations performed on components in relaive texture space
can be quite confusing, especially when the processisnot familiar. So, we' |l teach you
auseful way to visualize texture space, and then show you how to envision
translations, rotations, and scalings the way that DarkTree Textures employs them.

You'll dso learn something of the problems associated with inheritance and multiple
parent ambiguity. These are problems that naturally arise out of using tree structures.
The section ends with two tutorias that will help you to better understand parent-to-
child inheritance.

3352 A’lgarithmic Texture S}JMe

The concept of texture space and transformations in texture space can be quite
confusing & first. When you look at a DarkTree texture map or rendering, it will
appear asaflat, two-dimensional pattern. The images are realy only asmall piece of
amuch larger texture space that has been defined by DarkTree's algorithms. We use
transformations to change the view of the texture space, either by moving or re-
orienting it.

One of the best ways to understand agorithmic texture space isto think of it as being
avirtualy infinite block of materia. For example think of astone texture asamass of
stone, or awood texture as a big block of wood. The difference between these textures
and real onesis simply that the colors of these materials come from mathematical
recipes rather than aconglomerate of sand particles or wood fibers. The plane, sphere
or cylinder that you see rendered in the DarkTree Textures previews and Examine
Windows isrealy just asmall cut out piece of thisalgorithmic block of material. It's
asthough an artist took a chisel to thislarge block filled with colors and patterns, and
carved out a perfect sphere (or plane, cube or cylinder) for you to look at and usein
your own work.
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333 Mm/ing in Texture S?Me

To change your view within algorithmic texture space, usetransformations. In keeping
with most applicationsthat allow movement in 3D space, DarkTree Textures provides
translation, rotation, and scaling as its fundamentd transform operations. Trandation
lets you move anywhere within the texture space. You can use rotation to view the
texture space from any angle. And scale allows you to squeeze or stretch texture space,
so that you can view more or less of it.

Alsoin keeping with most 3D applications, dl transformations are done with respect
to the X-axis, the Y-axis or the Z-axis. These axes provide standard directions for
applying translate, rotate, and scale operations. The X-axis extends horizontally, the Y-
axis extends vertically and the Z-axis extends into and out of your screen.

Note that some of the DarkTree components are two-dimensional. That means these
texturesvary inthe X and Y directions but not in the Z. Asaresult, you won't see any
changesif you trandate along the Z-axis. Also, when viewed in the planar mapping
mode, rotations about the X and Y axes will make these textures |ook like they’ re
stretching rather than rotating. Two-dimensional components are labeled assuch in
their online help texture reference descriptions.

NOTE: Where they make sense, basic transformations are available for
all texture components.

NOTEZ: The Transform class of components provides a way to animate
an entire texture subtree through space.

NOTEZ: The“ shuffle” components of the Control class (Shuffle Scale,
Shuffle Translate, and Shuffle Rotate) allow the random transformation
of individual regions, if the linking parameters are regional.

Trandation

Totranslate basically meansto move. Trandating along the Y-axis moves your texture
view up (+) or down (-). Trandating aong the X-axis moves your texture view to the
left (-) or totheright (+). And trand ating along the Z-axis moves your textureview in
(+) or out (-) of your monitor viewing plane. Translating along the Z-axis can
sometimes be confusing because you won't see motion in any particular direction.
However you can usually see the texture changing.

NOTE: Translation through Noise and Natural textures can create many
varied and interesting special effects.
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Rotation

Rotation alows you to turn or rotate your view within the texture space. Rotationsare
specified in degrees about the X, Y or Z-axis. For example, rotating 90 degrees about
the Z-axiswill cause thetextureto pivot one quarter of the way about the center of the
view asyou watch it on the monitor.

NOTE: Rotating your texture about X or Y while in the planar mapping
mode can look a little confusing. Snce the X and Y axeslie in the same
plane as your view, you'll see the edges of your texture change rapidly
while the center moves more slowly. It's most noticeable during
animated rotations.

Scale

Scale operations et you sgueeze and stretch texture space. Scalings are uniform by
default. In other words, scaling happens equally in dl directions. A specia check box
alowsyou to change that and scae each of the three axes independently.

Scale values should be thought of as percent changesin size. In DarkTree Textures,
scale values of 100% leave the texture space unchanged. Thisisthe value that scale
aways resets to. Values of greater than 100% make the texture space stretch and the
texture pattern look larger. Scale values of between 10% and 100% make the texture
space shrink, condensing thetexture. A value of 200% will stretch the texture spaceto
twiceits present size; while ascale value of 50% will compress texture space by half.
Scale values of 0% are never alowed because they would cause the space to be
compressed into asingle point. Keep in mind that while scaling atexture up does make
the pattern larger, you'll actually be viewing a smaller section of it because of the
update window’s fixed size. Scaling down letsyou view more of apattern, eventhough
itissmaller.

Scalingisanimportant part of exploring themany possible“looks’ atexture can have.
And strangely enough, textures can often look significantly different depending on the
scale. Non-uniform scaling along an axis alows you to change atexture significantly.
For example, a stretched-out Lumps texture can look like muscle fibers. And the
simple Fractal noise component that has been stretched can ook like the weathering
on afighter plane. It's definitely worth your time to explore some of the Noise and
Natural components at various scales and proportions.

354 Tmnsfarmntim Inheritance

Any time atransformation is applied to a component, the same transformation is
applied to the children of that component. Thisiscaled “transformation inheritance”.
Every child texture inherits the transformations of its parents. However, parent
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components do not inherit their children’s transformations. Thus transforming a child
texture won't affect its parent. Likewise, achild component will not inherit parent
transformations that were performed prior to linking. The Align button in the
Component Editor allows you to update the transformations of a newly-linked child
component, should you want to align it with its parent.

Transformation inheritance ought be familiar to anyone who has worked with
hierarchical 3D objects. We'll use the following exampleto illustrate what we're
talking about. A model of the human figure hasthe body asitsroot object and thelimbs
as child objects. If you move the body, all the limbs (children) receive the same
transformation, and so move with the body. However, if you movealimb, say anarm,
the hand (a child) will move with the arm, but the body (the parent) will not be
affected.

Just as transformation inheritance makes working with 3D models much essier, it
makes transforming DarkTrees much easier aswell. Once you have all the texturesin
acomponent subtree aligned the way you want them, you only have to transform the
root of the subtree (the subroot) to move the entiretexture. “ The Inheritance Tutorial”
on page 178 is one of the Transformation Tutorials, and illustrates transformation
inheritance in action.

335 Relatwe Tmnsfarms

Transformations done within DarkTree Textures are applied relative to your view of
texture space. In other words, the center point of your view isawaysthe origin of your
next transformation, regardless of where the red center of the texture spaceis. The
positive Y-axisis dwaysup, the positive X-axisisalwaysto theright, and the positive
Z-axisisawaysin, regardless of the previous rotations that might have taken place.
Thisallows you to freely apply transformations to your textures, without worrying
about whereyou really arein texture space. You simply apply transformsuntil you like
what you see.

One problem with these view-relative transformations is that you don't really know
whereyou are in texture space. That'swhere the Align and Clear operations comein.
Clear will take you back to your original view of texture space by removing all
transformations. Align copies a parent’s transformations and applies them locally,
bringing the target component into linewith its parent. Any previous transformations
on the child are wiped out. Thetransform-related Copy and Paste operations give you
the additional ahility to copy the transformed location of one component to another,
alowing you to dign completely unconnected textures.

NOTE: The common parameter Lacunarity is a factor that scales the
levelsof afractalized pattern. Lacunarity doesnot scalerelativeto your
view, as described above, but scales based on the true origin of the
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texture space. Because of this, the transformed location of a component
with an animated Lacunarity parameter will affect the look of the
animation differently. In general, you'll want to keep such a component
closetotheorigin (thatis, don't translate). Online help, accessible from
most Component Editors, has more detail ed information on this

par ameter.

3.3.4 Multi;;l&}’mmt A‘M]?iguity

Whileediting your DarkTrees, onething to watch out for is multiple-parent ambiguity.
If achild component in the DarkTree Editor islinked to two or more parents, then only
one of the parent’s transforms can be rendered on the component image. It becomes
unclear which parent’s transform will affect the child, if acomponent has multiple
parents (with differing transforms). When rendering such a component, only one
imageis being rendered so only one parent’s inherited transform can be shown. The
DarkTree Editor arbitrarily chooses one parent’s inheritance for the rendering. The
Multiple Parent Ambiguity Tutorial illustrates this point.

Multiple-parent ambiguity isreally only a problem when displaying DarkTreesin the
DarkTree Editor. Interndly, DarkTree Textures doesn’t have any problem at all
determining which parent to inherit from during rendering. It's only when editing the
transforms of acomponent with multiple parents that you may get confused. In
generd, it'sbetter to avoid this problem by making surethat if you choosetolink more
than one parent to a component you keep all the parent component’s transformations
identical.

NOTE: The Align operation also becomes ambiguous when there are

multiple parents. In this case, Align will arbitrarily align the texture
with just one of the parents

337 T mmfarmntims Tutorials

Thelnheritance Tutorial

Thistutorial demonstrates transformation inheritance. After completing it, you'll be
able to clearly seetwo basic points: (1) that each child texture inherits the
transformations of its parents, and (2) that parent components do not inherit their
children’s transformations.
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1. For Step 1, we'll fetch the two components that we' re going to be using. Then we' |l
change the Editor mapping mode to make the transformations and their effects on the
components clearer.

First, open the Pattern folder on the Component Bin. Select the Rising Sun and drag it
tothe Root. Plug it in, and paste it asacolor-type. Plug another Rising Suninto alevel
two socket. Paste this one as a color-type also.

Next, select the Properties tab on the Edit Control Panel, find the Mapping control
and choose Spherical. Thiswill change al of the component images on the wor kspace
to spherical from the current planar

2. For this step we'll be making some changes to the Root component, again so that
the inheritance will be clearer.

Open the Root Component Editor. Change both the Sun Size and the Ray Size
parameters to 30.0. Next, edit the color parameters, Sun and Ray, and give them
differing shades of blue. When the two Rising Sun components are linked, you'll be
able to digtinguish the level two Rising Sun from the onein the Root position.

3. And now for the linking!

From the Rising Sun in the Root socket, open the links list. Choose Background for
the link to the second level Rising Sun.

4. Inthisstep, you'll be demonstrating thefirst point to yoursdlf. The point in question
isthat each child texture inherits the transformations of its parents.

Open the Component Editor for Root. Rotate the Rising Sun about each axis several
times. Rotate in increments of ten degrees at atime, while watching the component
change in the update window. Notice how the child Rising Sun (the yellow and red
one) rotates with the Root Rising Sun? It’s inheriting its parent’s rotations.

5. Step 5 demonstrates the second point.

Open the Component Editor for thelevel two Rising Sun. Before you do anything el se,
change the view to Root so you can get the full picture concerning what's going on.
Next, go through the same incremental rotations, several timesfor each of the three
axes. Do you see how the blue Rising Sun just floats on top, while the level two
(redlyellow) Rising Sun moves underneath? Thisis demonstrating point two, that
parents don’t inherit their child's transformations.
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Figure 3.19 showsthe component layout for thisDarkTree. And you'll find the sample
DarkTree that accompanies thistutoria in the Texture Library, in the
Textures/Tutorialsfolder. It's called Inherit.

Figure3.19

The Inheritance tutorial DarkTree
showing the results of this problem.

Multiple Parent Ambiguity Tutorial

Thefollowing brief tutorial illustrates the problem of multiple parent ambiguity, a
situation where a child component has two parents. While it does inherit information
from both parents, it will only render theinheritanceit has received from one of them.

1. Thisstep tells you which components to drag to the workspace, whereto plug them
in, and so forth.

First open the Noise folder on the Component Bin. Drag two Fractal components onto
the workspace, one at atime. For this tutorial, we aren’t going to plug anything into
the Root socket. So plug thefirst Fractal into alevel two socket, and the second into
another level two socket directly below thefirst. Make both color-types. And last, from
the open Pattern folder, select a Rising Sun component, and plug it into alevel three
socket. Paste it as a color-type also.

2. Now let'stake care of thewire links!

Openthelinkslist of each Fractd component, and make wire links between the two
High parameters and the Rising Sun component. Each Fractal component image
should now reflect arising sun pattern.

3. Inthis step, we'll perform different trand ations on the two Fracta components.

Open the Component Editor for one of the Fractals, and translate it by 50.0 along the
X-axis. Next, open the Component Editor for the other one, and trandate it by 50.0
aong the Y-axis.

Now exit the Component Editor and ook at thelinked components. Asyou can clearly
see by looking at the Rising Sun image (the child component in this case), only the
inheritance from one Fractal is displayed.

4. This step demonstrates what happens when you remove the link to a parent. The
parent should be the one whose transformation is currently being displayed by the
child component.

180



Delete the wire link between one of the High parameters and the Rising Sun. Make
sureit’s the one whose inheritance is currently rendered on the Rising Sun image.
Notice how the child component image changes, and begins displaying the other
parent’s inheritance?

The accompanying DarkTree for this tutorial isin the Texture Library, in the
Textures/Tutorials folder. The nameis Ambiguity. And Figure 3.20, which follows
next, showsthe component layout you should see on the workspace after finishing this
tutorial.

Figure320

The color-type DarkTree from the
Multiple Parent Ambiguity tutorial.
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Section 34
Working With Bumps

Section Overview

Creating high-quality bump texturesis a very important aspect of designing redlistic
textured surfaces. Bump componentsaregenerally quiteintuitiveand easy touse, even
if you don’t understand how they work. In some ways, working with bump texturesis
the same as working with color or percent textures. However, to take full advantage of
DarkTree Textures' bump manipulating capabilities, it's important to understand how
bump textures are created and rendered. This section explains the concepts behind
bump textures, and gives you some reliable methods for working with and combining
them.

3.4.1 FElevations szim Bum;;s

Bump textures are defined by elevations. Just as color-type components generate a
unique color for every point in acolor texture, bump texture components generate a
unique elevation for every point in abump texture. Those elevations are used to
determine the curvature of a surface during shading, and result in a bumpy-looking
skin. You can think of a bump texture as being like a topographica map of abumpy
surface. The Examine Window renderer and the DarkTree Shader component use that
map to determine how directly the light source shines on each point of the surface, and
hence, how bright each point on the surface should be.

Figure3.21
A Rising Sun component. On the left is the shaded DarkTree version;
on the right is an elevation map of the bump-type component.
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NOTE: Some texture components take advantage of the fact that bump
textures are simply elevations. For example, the Maximum component
from the Process class compares the elevations of two child bump
textures, and chooses the higher of the two.

742 Bump Parameters and Bump Scale

When editing a bump component, you'll need to set some bump-type parameters. As
explained earlier, DarkTree Textures defines bumps as elevations. As aresult, bump
parameters are el evation values. For example, the Fractal bump component has two
bump parameters: Low and High. The Low parameter defines the elevation of the
lowest point in Fractal, and High definesthe highest. The larger the range between the
two parameters, the more extreme your bump will be.

As agenera rule, you should set the bump parameters between -1.0 and +1.0.
DarkTree Textures previews and shaders |ook best with elevation differences of 1.0
or less, dthough you aren’t constrained to that. Bump textures that have small-scae
detail usually look better with even smaller elevation ranges. Larger value ranges are
generdly too extreme and, therefore, won't look as good.

Most bump textures include a bump scaling parameter, Bump Scale. After the
appropriaealgorithm determinesthe el evation for agiven point in abump component,
it'sthen multiplied by Bump Scale. Thisallowsyou to increase or decrease the bump
component’s el evations through a single parameter. A Bump Scale of 0.5 reducesthe
elevation range of a bump by afull 50%. Vaues greater than 1.0 increase a bump
component’s el evation range. And negative Bump Scale values invert acomponent’s
bumps.

3.4.3 MM’ntMm'ng Detasl

When the Bitmap Renderer creates a bump map, small details sometimes get lost in
the process. In this subsection, we'll explain why this happens and what can be done
to fix the problem. If you’re rendering shaded textures exclusively and don’'t need to
create raw bump maps, you can skip this section.

The Renderer saves bump maps as grayscal e images. Each point in a grayscale bump
map defines an elevation. Dark gray to black pointsrepresent thelower elevations, and
light gray to white points represent the higher areas. Black, of course, representsthe
very lowest point of your elevation, and white represents the highest. Three-
dimensional applications use these devations to make two determinations. They use
them either to determine the amount of displacement of the 3D object’s surface (called
displacement mapping) or to determine how much to perturb the object’s surface
normals, for shading (caled bump mapping).
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Internally, DarkTree Textures uses a virtually unlimited range of elevationsto define
surface bumps. Bump maps on the other hand are 8-bit, or 256 level graysca eimages.
Since each shade of gray representsadifferent elevation, bump mapsonly provide 256
elevations. When the program renders a bump DarkTree, the lowest and highest
elevationsin the texture are assigned to black and white respectively. All 254 shades
of gray now represent equally distributed elevations between the lowest (colored
black) and highest (colored white) elevations of the bump texture. If abump DarkTree
contains both large and small elevations, the smaller onestend to get lost. Figure 3.23
illustrates this problem. The 256 levels of the grayscale bump map will be used to
define the large el evation range, leaving very few or no levelsto define the smaller
bump elevations.

Figure3.23
This figure shows, on theright, a raw elevation map of the shaded
DarkTree on the left. Notethat not all of the fine detail showsup in
the raw elevation map.

The key to maintaining adequate detail in your bump mapsisto control the elevation
ranges of each component in your bump DarkTree. As mentioned in the previous
subsection, each bump component allows you to explicitly set upper and lower
elevation bounds. Aslong as you keep your eevation ranges similar in both size and
location, you won't have any detail problems when rendering your bump maps. The
Examine Window provides raw elevation rendering that can help you detect and
identify any lossin detail. If you can easily see the important detailsin the raw
elevation mode, your rendered bump map will befine. If any part of the bump texture
doesn’t show up, you' |l need to adjust your component’s elevation ranges. The “ The
Bump Detail Tutorial” on page 187 demonstrates how to detect and fix bump scaling
problems.
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3.4.4 thifulnting Bumys

A number of texture componentsrely on the fact that bumps are defined by elevations.
These components are particularly useful in the construction of bump DarkTrees.
Following are examples of such components and how they rely on the concept of
elevationsto create their effects.

Comparing Bumps (Maximum and Minimum)
The bump version of both the Maximum and Minimum components compare the
elevations of their children. Maximum takes the larger of the child elevations for any
given point. And of course, Minimum takes the smaller of its children’s elevations.
These two Process class components make it easy to embed one bump texture into
another.Figure 3.24 shows two bump components that have been combined using

Figure3.24
This DarkTree shows how the Maxi mum component combines Scales and Worm Sign.to
create some infected-looking, possibly bleeding, scales.

Maximum.

Combining Bumps (Add, Multiply, and Subtr act)

The Process class components Add, Multiply and Subtract apply basic mathematical
operations to their bump texture elevations.

ADD: Add takes the devations of two child bump components and adds them
together. Thisisgreat for layering one bump texture on top of another, without altering
the basic appearance of either algorithmic pattern.
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SUBTRACT: Subtract takes the el evations of the second child bump component and
subtracts them from thefirst. This allows you to carve out the pattern of one texture
from the pattern of another.

Figure3.25

An example of using a Subtract component to create a nice rough flagstone
texture.

MULTIPLY: The Multiply component actually produces the same type of results as
the Bump Scale parameter that's found in most bump components. The elevations of
theindividua bump children are multiplied together. In effect, the child bump
components scale each other’s elevations.

Figure3.26

An exampl e of using Multiply to mix the Venation and Linear Gradient components.
Theresultisa gradual fading of the veined pattern.

Coloring Bumps

In some cases, bump DarkTrees aren’t easily reproducible as percent or color
DarkTrees. Thisis where the Elevation Gradient component comesin.
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ELEVATION GRADIENT: Elevation Gradient allows you to set up to five colored
layers, at various elevations. The color for agiven point isthen determined by the
elevation of that point in the child bump texture. In essence, you can use the Elevation
Gradient component to convert bump textures to color or percent textures.

Figure3.27

This screenshot is an example of an
Elevation Gradient component being
used to color the varying heights on
a bump-type Clouds component.

3.4.5 Bum;;s as Controls

In acouple of placesin DarkTree Textures, bump-type components are used as
controls instead of bump-generating elevations. Specificaly the Transform class
components, Rotate, Scale, and Trand ate, use linkable bump parametersto control the
amount of transform they apply. With these components, the controlling bump
parameters are used as values rather than elevations. We don't use percent parameters
inthis case because they are bounded to a specific range. Bump parameters, however,
can be set to any reasonable value.

NOTE: You can create some interesting melting and stretching effects by
using uneven transformations. Controlling the amount of transform
causes some parts of the resulting texture to transform farther than
others.

3446 A Bum;y Tuterial

The Bump Detail Tutorial

Thistutoria shows you how to check the elevations on your bump trees, and how to
ensure that you'll end up withthe level of detail you expect. With Figure 3.28, you can
check a screen capture of the finished DarkTree for this tutorial

1. This step places the components for the tutorial.
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From the Component Bin, open the Pattern folder, and sel ect the Bricks component.
Drag it tothe Root socket, pasting it asabump-type. Next open the Noisefolder. Drag
out the Rough component and plug it into alevel- two socket. Paste Rough as abump-
type as well.

2. Now we'll give the bricks some surface roughness.

Openthelinkslist for Bricks, and select the Brick parameter. Make awire link from
this parameter to the Rough component. Notice how the rough texture shows up on the
bricks now?

3. Inthis step, we'll check to see exactly how well the existing rough texture will be
preserved after this DarkTree is written to a bitmap.

First, open an Examine Window from the Bricks component menu. Select Surface
Bump from the popup diaog. Click on the button that is farthest to the right along the
lower edge of the Examine Window. Specify Surface Bump from the (now) open drop
down list. Thistellsthe Examine Window to render your DarkTree asaraw elevation
map. Notice that little to none of the surface roughness shows up. The raw elevation
mode givesyou quite an accurate picture of how much bump detail will still bevisible
after the DarkTree is rendered to a bitmap.

4. Step 4 shows you some adjustments you can make to solve this elevation problem.

Open the Component Editor for Bricks and note the Bump Scale parameter. The
default value for this parameter in the Bricks component is much larger than the
default value given to the same parameter in the Rough component. So first, reduce
Brick’s Bump Scale to 0.4. Close the Bricks Component Editor, and open the
Component Editor for Rough. Increase its Bump Scale parameter to the same amount,
0.4.

Now drag the Root to the Examine Window again. Notice how much more bump
textureis preserved on the brick faces. Be sure to always check your bump trees by
using the raw elevation option in the Examine Window before generating any bump-
type bitmaps.

The DarkTree that accompanies this tutorial isin the Texture Library, inthe
Textures/Tutorialsfolder. Its nameis Detail. And following is a screen capture of
this DarkTree, laid out on the DarkTree Editor.

Figure3.28

The component arrangement for
the Bump Detail tutorial.
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Section 3D
Animating Your DarkTrees

Overview

DarkTree Textures has some simple but very powerful texture animation abilities.

This section provides a basic explanation for how DarkTrees are animated, as well as

giving you some tips on managing more complex animations. For example, we'll
explore four separate methods for creating seamless looping animations.

351 Ammation Basics

Withversion 2.0, animating DarkTreesisextremely easy.

All you have to doislink the parameter that you want to
animate to a Time component. You may use any number
of Time components for asingle DarkTree and/or link
severa parameters to a single Time component.

Time components display 2D graphs, just as generators
do (seethe default in Figure 3.29). Time graphs are

colored blue to indicate that they are in the time domain

Figure 329 (regular generator plots are white). The horizontal axis

Adefaultlinear timeplotfrom  F€Ppresentsthe frame rangein a DarkTree's animation and
the Time component. iscaledtheTime Axis. Theleft edgeisthefirst frame, and
the right edge is the last frame in the animation. By

default, that rangeisthirty frames. But you can easily increase or decrease that number
by clicking on the Propertiestab on the Edit Control Panel. The vertical axis, referred
to asthe Output Axis, showsthe percent val ue that the Time component will output for
each frame. Thelowest point vertically is 0.0%; the highest is 100.0%. Note that Time

components output only a single percent value for any given frame number.

NOTE: In DarkTree Textures, all animated events are set in terms of

frames. How thisisinterpreted in real timeis dependent on how the
animation is played back. For example, video typically requiresthirty

frames per second; thusthirty frames are required for every second of

video playback.
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If your animated DarkTree includes two or more Time components but you don’t want
the animated portion of each parameter to be of the same duration, you should still
make sure each instance of Time has the same frame range. Figure 3.30 shows you
how to set up such an animation.

Figure3.30

This set of plots controls two parameter
animations for a single DarkTree. Both
are 30 frames but plot (B) begins
animating at frame 10 with a value of
0.0%, rising to a value of 60%, then
dropping back to 0.0% at frame 19. In
other words,the animation for the B
parameter is much shorter.

A

You may notice that the Time component is percent-type only. If you want to animate
color or bump, you can use a Composite component. Just set the Color A parameter to
your first color (or color combination) and Color B to your second one. Then link
Composite’'s Mask parameter to your Time component. If you want to animate
between multiple colors, use the Mask Gradient, with Time linked to the Mask
parameter. One final aternative for animating color isto use the Hue Rotate
component with Time linked via the Amount parameter. This will give you a smooth
animation of al color hues. Figure 3.31 is an example of acolor animation linkup.

Figure3.31

A simple exampl e of how to animate a color.
Mask Gradient has five possible colors
(each of which could be linked to a color
DarkTree), and it is linked through the
Mask parameter. During the course of the
animation, Time will cycle through all five
colors (or links).

352 Non-Linear Amimations

By default Time components are linear. In other words, they start at 0.0% for the first
frame and proceed in astraight line to 100.0% for the final frame, with no variations.
If youwishto create anon-linear animation, edit the Time component’s Spline Editor.
You'll find the Spline Editor within Time's Component Editor. For more in-depth
information on these editors, refer to* The Spline Editor” on page 92. Another non-
linear aternative isto link the Time component to a generator, which gives you an
animation that matches a function curve. To do this, the generator’s I nput parameter
must be linked to alinear (default) Time component. The generator plot will turn blue
toindicatethat it isnow atime-based function and will generateasinglevaluefor each
frame of the animation. Note that the generator’sfunction curvewill be compressed or
stretched to fit with the linear time range of the Time component.

190



You'll find that some generators are particularly useful for animations. The S Curve
generator isgreat for smooth ease-in/ease-out transitions. The Noiseand Fractal Noise
generators are quite useful for jittery animation work (check out Figure 3.32). The
Sine Wave generator isall-around excellent for any kind of smooth waving, inand out.
Saw Tooth is great for making an action repeat over and over a alinear rate. And
findly, the Square Wave generator is very good for generating pulses, like blinking
lights.

Figure3.32

Here's a rough example of a jittery animation. Animating the Curviness parameter of the
Scratches pattern gives us a clump of wriggling nematodes.

When you link aTime component to agenerator, make sure that the Time output starts
at 0.0%and endsat 100.0%, without variationsin-between. If you set asmaller percent
value range, the full generator curve will not be reproduced in the time domain. And
finaly, if you use a Time component’s Spline Editor to create anon-linear curve, then
add alink from some generator’s | nput parameter, you will be mixing two curves
together. Theresults can be very confusing! Asan example of what you might end up
with, check out Figure 3.33. Try to avoid doing this.

A
Figure3.33

Here's an exampl e of the type of curve (C) you could end up with if you combine
agenerator function (A), and a fancy curve you created with the Time
component’s Pline Editor (B).
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353 Seamless Laa};ing

Overview

For many applications, most notably web graphics and computer game effects, it's
useful to create seamlessly looping animations. Dark Tree Textures provides several
methods aswell as“loop” componentsthat et you quickly set up alooping animation.
Here, we'll discuss acouple of methods that you can use, done or in any combination,
to make both seamlessly looping texture surfaces and effects.

To create a seamlessly looping animation, all you need isto smoothly change your
texture from one state to another and back again, over agiven period of time or frame
range. Basically, just make your first frame match your last frame. Three common
methods of changing a procedural texture's state over time are through a
Transformation component, parameter cycling, or phase rotation.

NOTE: When making a looping animation, the easiest way to designitis
by making the first and last frames identical. When you render out the
animation, make sure you don’t render the last frame (or elsetossit),
sinceit'sthe same as thefirst frame. For example, if you want a thirty
frame looping animation, set it up as a thirty-one frame animation and
don’'t render the thirty-first frame. If you forget and render that last
frame, you'll get a very obvious pause or hiccup in your animation.

L ooping with a Transformation

Probably the most useful method of animating aDarkTreeisto transform the sampling
plane (the plane you see) through the 3D volume of texture space. By trandating
through texture space in the Z-direction, you'll get a boiling motion from the texture,
without any apparent directional motion. The DarkTree Editor Tutorid Three, on page
121 isan example of this approach. Translating in the X- and Y-directions will make
the texture dide either left or right, or up or down. Since getting transformations to
loop seamlessly is alittle tricky, DarkTree Textures has added three looping
components, al found in the Tile folder, that make the task easy.

The following paragraphs give you a brief rundown on each of those looping
components.

Blend L oop

This component works by blending two offset layers of atexture together asthey
translate. Blend Loop supplies both offset layers, and they’re linked from its
Background parameter. Each layer fades asit translates, so that it can bereset to its
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original location without being noticed. By setting valuesfor the X Amount, Y Amount
and Z Amount parameters, you control how far in each direction the texture is being
translated. Note that you must hook the Time parameter to a Time component to get
the texture to animate. See the next figure.

Figure3.34

A simple example of a Blend Loop
animation.

Warp Loop

This component works by trandating in a waving motion through the texture space
that's linked via the Background parameter. Warp Loop smoothly waves from the
origin to the location specified by the X Amount, Y Amount and Z Amount parameters.
As the sampling plane moves back and forth through texture space, you'll see an
obvious decel eration and then accel eration asthe plane changes directions. This effect
can be broken up so that it cannot be seen, by hooking a smooth percent texture to
Warp Loop’s Digortion parameter. In this context the word “smooth” means atexture
that doesn’t have sharp changes. Note that you must link Warp Loop’s Time parameter
to a Time component to get thetextureto animate. Look at Figure 3.35 for an example
of this type of animation.
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Carousel Loop

This component takes a cylindrical slice of the component texture that's linked from
the Background parameter. It then didesthat dice across the viewing plane from right
toleft. You can also get Carousel Loop to tile seamlessly in the X-direction by setting
the Speed parameter to 0.0%.. Aswith the other looping tile components, you must
hook this one's Time parameter to a Time component to start the texture animating.

Figure3.35

An example of alink configuration for Warp Loop. The Pestilence component represents
the“ smooth” link, but this link could just as easily be a complete percent subtree.

Rotate

One final component that you can use to make a seamlessly looping animation isthe
Rotate component, from the Transform folder. To use Rotate for a seamlessy looping
animation, dl you have to do is make sure you specify full 360 degree rotations. The
rotation amounts are normalized for Rotate, so that avalue of 1.0is equivalent to 360
degrees. Thisway any whole number will give you full rotationsthat will loop. Rotate
iscertainly not as useful asthelooping tile components, but it can be perfect for vortex
effects. Note that you must link the Percent Moved parameter to a Time component
before Rotate will animate.

Parameter Cycling

Another method for seamless animation is to cycle parameters over time. To do this
you must first choose a parameter that affectsthe “look” of your texture, say
Lacunarity for example, then animate it smoothly from one value to another and back
again. To get the animation to cycle smoothly, use arepeating Time curve or acycling
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time-based generator. A cycling generator is one whose function values are the same
on both the | eft and right sides. When you link such a generator through its Input
parameter to a Time component, it becomes atime-based generator that will loop.

The best and smoothest of the cycling generatorsis Sine Wave. Sine Wave gently
oscillates back and forth between its high and low values. It will continue to cycle as
long asits Freguency parameter isawhole number. The Bell generator is another good
repeating function that generatesasingle high spike. Both the Noiseand Fractal Noise
generatorswill cycle aswell, provided their respective Repeat Flag parameters are
enabled (checked). The remaining generators can be made to cycle, but they're
generdly too rough to look good in most animations. Figure 3.36 is asimple setup of
thistype of animation.

Figure3.36

Here is a simple example of a parameter cycling DarkTree.

NOTE: Cyclic variations, such as those produced by the Sne Wave
generator, can look rather obviousin the way they wave back and forth.
You can break this pattern up by linking the generator’s Phase Amount
parameter to a smooth noisy texture. Thiswill cause the cycling rate for
any one point in the texture to be out of phase, obscuring the regular
cyclic “look™ .

Phase Rotation

A last method for creating looping animations is to animate the Phase Amount
parameter of agenerator that has been linked to some component’s Blend Function or
Strata Function. Both of these parameters can change the “look” of aNoiseor Natural
class component significantly. By animating a generator’s Phase Amount parameter
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that's linked from a Blend Function or a Srata Function, the texture pattern will
animate smoothly with no apparent direction. This method is quite useful for force
fidd type effects.

NOTE: For the Phase Rotation method to wor k properly, your generator
must repeat when Phase Amount is animated. To insure that this happens,
make sure that the Frequency, Phase Min and Phase Max parametersare all
whole numbers (1, 2, 3, 4,...). For some generators, you' |l have to
enable a Repeat Flag check box as well.
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Section 3.0
Working With Generators

2.b.1 Generator Basics

Overview

Generators are a unique and useful class of components. Even though there are many
different generators, they al have some basic similarities. For instance, most have a
subset of the same parameters, and generators are al mathematica functions. Their
similarities make it easier to learn how to use them. This section covers al aspects of
working with generators.

Before getting into the controls used to change a generator’s appearance, let'stake a
closelook at oneto seewhat it looks like and how it works. Finally let’s go over some
of the terminology that we' [l employ for this discussion.

Generator vs. Function

Making adistinction between the term “ generator” and the term “ function” is
important. Generator isthe name of aclass of components. But we use generator when
referring to acomponent that's a generator aswell. A function is the mathematica
formulathat is, for al practical purposes, inside agenerator. We'll use thisterm when
wewant to focus on the values within agenerator. It'sadight distinction but it will be
helpful later on. For example, the function inside a generator can take on any value at
al, but the generator always clamps its values between 0.0% and 100.0%.

A Generator Preview

Generators are unique because they’ re functionsinstead of
2D or 3D images. Becausethey’ re functions, generatorsare
displayed in the plot windows as graphs, not images. Let's
identify the different parts of agraph, using a Sine Wave
generator for our example.Figure 3.37 showsadefault Sine
Wave generator plot.

In the Generator Editors each graph has: avertical axis, a
horizontd axis, agreen grid on ablack background, and a
white line tracing the path of the function. We'll look at
each part in detail.

Figure 3.37
A Sine Wave generator plot.
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Thegreen grid isavisual aide that makes adjusting the plot easier. I1t's much simpler
to determine the value of agenerator a a particular point and to see small changes
when grid lines are present.

The white line plots what the generator function looks like. For each input value, the
line shows the generator’s output value. As you follow the line from I€ft to right, you
can see how the plot changes as the input value increases. The meaning of the
generator shape depends on how it's being used. It might be the shape for abevel, or
the width of the mortar between some bricks.

Although theaxesaren't explicitly labeled, thevertical axisisthe output axis. It shows
the generator’s output values. The axisitself islocated along the left most edge of the
graph. The plot usesthe vertical distance of thewhitelineto determinethe generator’s
value. Wherever the function line appears at the very bottom of aplot, thevaueis
0.0%. And wherever it's at the top, the value is 100.0%. Generators never have values
that are lessthan 0.0% or greater than 100.0%. The values of the function are clamped
so that they always lieinside this range.

The horizontal axisisthe input axis, and is used to represent the generator’s input
vaues. Theaxisitself islocated aong the bottom edge of the graph. The input value
beginswith 0.0% on theleft, and endswith 100.0% on the right. The graph shows what
the generator looks like as the input value smoothly increases from 0.0% to 100.0%.

NOTE: Generator Editor graphs (plot windows) are always read from
left to right. So for the Sine Wave generator, the graph starts at 50.0%,
increases to 100.0%, goes down to 0.0%, and then completes one cycle
at 50.0% again.

But where do the input values come from? Well, they can come from one of two
places. If youlink the I nput parameter of agenerator to another component (or another
generator), the input values will come from the linked component. Linking the I nput
parameter to other generatorsis useful for combining more than one (thisis covered
later). If the I nput parameter isn’t linked, then the generator looks up the treeto find
aparameter that supportsfunctions. Thefirst linked component parameter it findsthat
supports functions will supply input values to the generator.

Repeating Functions and I nput Value Ranges

The plot window shows that part of afunction whose input value ranges from 0.0% to
100.0%. Thisisthe part of the function that makes up the generator. In most cases it
isexactly therange you' Il need. So asfar asyou're concerned, the graph shows the
entire function. But it's important to realize that the function is defined outside this
region as well. When you adjust the Phase Min, Phase Max and Phase Amount
parameters, you' rediding adifferent region of thefunctioninto the plot window. Also,
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some component parameters that support generators can supply input vaues that lie
outside the 0.0% to 100.0% range. A couple of examples are the Center and Width
parameters of the Stripes component.

Let’s discuss how functions behave outside the 0.0% to 100.0% range so you'll have
abetter idea of how the generator responds in these situations. Some functions are
cyclical, which means they repeat the same pattern over and over. An example of a
cyclical functionisthe Sine Wave generator. The repeating patternis called acycle of
the function. Cyclical functions repeat the same pattern outside the 0.0% to 100.0%
range.

Other functionsaren’t cyclical and, by default, do not repeat the same pattern over and
over. Such functions, Bell for instance, have a Repeat Flag check box allowsthe
function to cycle multiple times. With the flag disabled (not checked - the default), the
value at 0.0% will be held for any input value lessthan 0.0. The value of the function
at 100.0% will be held for any input vaue greater than 0.0. When the flag is enabled,
the function behaves like a cyclical function - repeating the same pattern over and
over. You won't see the repeats in the plot window nor will you be able to use them
effectively with the mgjority of the parameters you might link, until you change either
the phase parameters (Phase Max, Phase Min and Phase Amount) or the Frequency
parameter. At that point, the cycles can be very useful.

The Noise generator is not cyclical, but doesn’t repeat in the manner described above
elther. When Repeat Flag is not checked, Noise generates values outside the 0.0% to
100.0% range, but the patterns never repeat. It' [l simply generate more noise values
similar tothose in the graph window. When Repeat Flag is checked, thevalue at 0.0%
will be the same as the value at 100.0%. This is required for some functiona
parameters, because in certain cases, when a functional parameter defines the outside
edge of a pattern there will be abig discontinuity, if the values are different.

NOTE: The Add, Subtract, and Multiply generators are smple
operations and not considered to be either cyclical or non-cyclical.

3.4L.2 genemtar Controls

All generators, other than those that are smple math operations, such as Add,
Multiply, and Subtract, share a common set of controlling parameters. These
parametersare, in some cases, the only ones controlling the generator. In theremaining
cases, these same parameters still make up the mgjority of the controls. In this section
we'll describe the controlling parameters and explain them in detail. They al behave
identically in all generators.
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The Amplitude and Shift Parameters

The Amplitudeand Shift parameterswork together to define the range of output values
for agenerator. Thevaluefor Shift definesthe center or horizontal axis of thefunction.
Thevalue given Amplitude defines the amount the function will change relative to the
center axis. Figure 3.38 shows visualy how each of these parameters affectsa
generaor. The left most generator in the figure isthe reference. The middle figure
shows adecrease in Amplitude, and the right most figure shows a added decreasein
Shift on the middie Sine Wave.

Figure3.38

Three sine wave plots. The left most plot shows the default, the middle
one has a decreased Amplitude and the right most has a lesser value
for Shift.

To determine the maximum value of afunction, add the Amplitudeto the Shift. To
determine afunction’s minimumvalue, subtract the Amplitude from the Shift.
(Remember, you must clamp these values at 0.0 and 100.0 for the generator.) If you
know what you want the maximum and minimum values to be for a generetor, it's
straightforward to determine the Amplitude and Shift. Shift will be half of the sum of
the maximum and minimum (max + min divided by 2). Amplitudewill be half of the
difference between the maximum and minimum (max — min divided by 2). It'sworth
noting that if Shift and Amplitude are the same value, then the minimum value of the
generator will be 0.0, and the maximum vaue will be twice the value for Amplitude.
Most generatorsdefault to an Amplitude of 50.0% and a Shift of 50.0%, which allows
both to vary from 0.0% to 100.0%.

The Frequency Parameter

The Frequency parameter controls how quickly afunction changes. The higher the
value given to Frequency, the faster the function changes. Thisissimilar to scaling a
2D or 3D texture. Figure 3.40 shows how the frequency affects the ubiquitous Sine
Wave generator. Note that the generator on the right has a higher frequency than the
one on the | eft.

You can use most generators to make a DarkTree cycle over time, dthough not all
generators will do so smoothly. An example might be making a Sun expand and
contract over a specified number of frames. For cyclical generators, setting the
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parameter to an integer, such as 1.0, 2.0, 3.0 etc., will cause the generator’sfirst and
last values to be equal. That's important if you want the generator to cycle or loop
evenly. For thenon-cyclical generators, with the exception of Noise, make sure Repeat
Flag is enabled and the Frequency is given some multiple of two. If you don’t give
Frequency avalue that’samultiple of two, thefirst and last valueswon't be equal . For
the Noise generator, smply enable the Repeat Flag.

Figure3.40

A default sine wave plot on the
|eft shows an increased val ue for
Freguency, on theright.

“ Repeating Functionsand Input Value Ranges” on page 198 definescyclical and non-
cyclical generators.

Phase Max, Phase Min and Phase Amount

The phase parameters move the function from side to side. Phase Min represents the
lower phase limit, and Phase Max represents the upper phase limit. The two define a
phase range. Phase Amount represents a point between the two. Figure 3.42 shows
how these parameter val ues affect agenerator. The component on theleft has no phase
shift, while the one the right has a positive shift.

Figure3.42

On the lé&ft is a default sine wave
plot. The plot on theright hasa
positive value added for the Phase
Amount parameter.

It's possible to shift the function the entire width of the plot window by changing the
Phase Amount parameter. And for animations (for instance), you can set the number
of cyclesor parts of acycle by subtracting Phase Min from Phase Max. For example,
if you set PhaseMax to 10.0 and Phase Min to 5.0, then as Phase Amount moves from
0.0% to 100.0% that will be five complete cycles (assuming afrequency of 1.0).
Remember, a cyclical generator does not have (or need) a Repeat Flag check box.
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Lower Clamp and Upper Clamp

The default clamp values for al generators are 0.0% to 100.0%, but you can clamp
valueswithin the default area (more than 0.0% and/or lessthan 100.0%). To make the
changes, set the Upper Clamp to the maximum value you' ve chosen, and the Lower
Clamp to your minimum value.

3.L.3 Combining and Controlling Cenerators
i) 1

This subsection describes some useful techniques you can use when working with
generators.

In most cases, you can adjust the parameters of a generator to get the function that
you're looking for by simply adjusting the common parameters described in the
previous section. To change a generator further, remember that you can invert it using
the I nvert check box. (Enabling I nvert will flip the function around the X -axis.) Using
the Root button under the Views section of the Generator Editor can be very useful
when working with generators, just to keep arunning view of how changesto a
generator are affecting the whole DarkTree.

One of the first things you might find yourself wanting to do isto mirror a generator
plot. Checking the I nvert check box can sometimesaccomplishthis, but in other cases
you'll have to reverse the function’s direction. Luckily, with the new Reverse check
box (as of version 2.0) thisisn't adifficult thing to do. Enabling Reverseactually flips
the function about the Y-axis. Figure 3.43 shows the plot of anormal generator and
the same generator plot inverted or/and reversed.

Figure 3.43
ABias function plot shows the default (A), with Inverse enabled (B), C
shows the function with Rever se enabled; while D shows both Reverse
and Invert enabled.

Another useful trick isto be able to select any piece of agenerator and place it
anywhere you want inside the plot window. By using the Amplitude, Shift,
Freguency, Phase Min, Phase Max and Phase Amount parameters, you should be
able to get any part of agenerator to completely fill the plot window. To place a part
of the function in a specific location within the plot window, drag out a Linear
generator and adjust it so that it ramps up exactly where you want the part of the other
generator to begin. Now link the other generator’s | nput parameter to the Linear
generator. Figure 3.44 shows you an example of this arrangement.
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At some point you might want to layer two generators, one on top of the other. One
common method isto layer the Noise generator on top of aregular one. Use anoise
generator to break up even patterns. Try Add to put the two generator layerstogether.
The Subtract generator also works well for layering. To avoid clipping, you might
have to scale one or both of the layered generators. You can use the Amplitude and
Shift parameters to scale the generator down.

Figure3.44

This plot shows an example of
using the Linear generator to
cause Sine Wave to ramp up in
exactly the place on the plot that
you choose.

NOTE: Youdon't haveto use a Linear generator to control the blending,
although it works well.
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Section A7
Notes on the Simbionts

3.7.1 gzmml Infarmntim on Simbionts

What arethe Smbionts?

The Simbiontsare a set of independent stand-al one plugins, each designed and written
for aspecific commercial modeling/rendering package. Using a Simbiont, you can
import DarkTrees as procedural shaders directly into your rendering software. You'll
find adiscussion on the many advantages of importing your textures in thisway on
page 127, under the heading “ Procedurally-Generated Texture Maps VS True
Procedural Surfaces”.

Wetry to select modeling applications that are among the more heavily used for our
plugins, just so that you, our customers, can get the most mileage from the DarkTrees
you have designed.

Simbiont Capabilities

+ Because of the new Tweaks tool, you can change many of a
DarkTree's attributes from within your rendering package. When
you design a DarkTree, simply create a Tweak for any of the
parameters that you might want to adjust later. You can create a
Tweak for any of the eight parameter types supported in the
DarkTree components. One of the Smbionts’ greatest advantages
liesin the fact that, given a number of tweaked parameters, you can
completely change a texture’stotal “ look” , whether the original is
your own or from the DarkTree Smbiont texture set.

With some of the Smbionts, you can animate a previously static
DarkTree. Using SmbiontMAX as an example, you can animate a
texture using 3d studio max’s Track View capabilites.

You can use the camera distance to change a DarkTree. For
example, you can make the texture fade into the distance, or
conver sely create microscopic details for a closeup.

If the modeling software supportsit, you can design a texture so that
it's sized automatically to fit a model.

3o

o

3o

o

3o

o
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« The Smbionts support network rendering. That is, they don't require
an additional license for rendering on each render node or machine.

3.7.2 Desianing DarkTrees for the Simbionts
yidasds|

How to Design Map Textures

Map textures are single-type DarkTrees that can be automatically converted among
color, percent and bump types. When designing map texturesin DarkTree, there area
few specific rules you should follow. Thefirst isthat the tree should be a color-type;
that is, a color component should be in the root socket. Because map textures need to
be automatically converted between types, their Tweaks must be set up in acertain
way. Here's how.

For a start, tweak the common parameters as you normally would. Color parameters,
however, must be treated specially. Instead of tweaking them directly, use a Color
Convert (Process class) component to do the job. To tweak a color parameter, begin
by linking it to aColor Convert component. Next, twesk the Color Convert's
Background parameter.This allows the color texture to be converted to percent- and
bump-types, while keeping the color Tweak controls connected to, and able to control,
the converted versions. For conversion to percent and bump, Color Convert internally
uses the color vaue (of HSV). Figure 3.45, below, is an example of acorrectly
tweaked map texture.

F Create Map - Create Map_dstc
File Edit “Wiew ‘wWindow

Type
Convert Low  color

Caonvert Hi..  colar

O Brightness percent A010%
O Contrast percent E7.ROX
Seed integer i]

J 1

Properties A Components }, Tweaks

Figure3.45

An example of a correctly tweaked map texturethat usesa
Color Convert component for each linked color.
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Surface Distance

Setup iscritical for getting good results from textures that vary based on the surface's
distancefromthe camera. That is, Dark Treesthat usethe Surface Distance component.
With a complex texture, setting the Near- and Far Threshold parameters by eye
sometimes isvery difficult. As an aide to setup, try using a calibration texture to get
good fina distance values. Figure 3.46 is anice example of arecommended
calibration texture. It's simply a Surface Distance component with its Blend Function
parameter linked to aGain generator that hasits Gain parameter set to 100%. By using
acalibration texture, you can set up distinct bands of color. Using bright colors, of
course, helps as well because you can easily see what's happening. Note that the
texture in Figure 3.46 has three distinct regions.( Even though the color doesn’t show
in thefigure, you can seethe color vaue.) The darkest area defines points closer than
the Near Threshold, the medium areais for points between the Near- and Far
Threshold parameters, and thelightest areaisfor pointsbeyond the Far Threshold. Use
this texture to set up these parameter values, then switch to your final distance-based
material.

Figure 3.46

An example of arecommended calibration texture.

NOTE: In order to make all three color valuesvisible in the Surface
Distance component preview for Figure 3.46, we had to change the
Near- and Far Distance parameters fromtheir 0% and 100% defaults,
respectively. It really isn't necessary for you to do that, since the texture
will work correctly asitis. It just isn't asvisiblein DarkTree because of
the small viewing area.

3.7.3 In Conclusion

The DarkTree Simbont collection includes SimbiontLW for LightWave,
SimbtiontMAX for 3d studio max, SimbiontTS for trueSpace and SimbiontAM for
Animation:Master. The two most recent Darkling Simulations plugins are:
SimbiontC4D for Cinema 4D and SimbiontRM for Renderman.
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Beginning with late Summer 2002, you can download any or all Simbionts free of
charge from our web site at www.darksim.com.
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DarkTree 9.5 Aclclenclum
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Section 41

4.1.1 Introduction

The DarkTree 2.5 release adds tool s for those programmers who would like to write
their own components and pluginsfor DarkTree. Therefore, updates and additions are
geared toward this purpose, with just afew cosmetic changes and some additions to
the program. The following paragraphs cover these changes.

4.1.2Z New Menu Bar O?tims

The Scripts Utility for Python

Python is agreat, easy-to-use scripting language that you programmers among the
DarkTree community can use to write scripts for managing your DarkTreefilesin a
variety of ways. Python is available without charge and downloadable (as of the
Summer 2003) from either www.python.org or www.activestate.com.

The Scripts utility for Python is accessable from both the menu bar on the DarkTree
user interface (Tools > Scripts > list-of-Python-scripts) and from the DarkTree Editor
menu bar (also under Tools). You must first choose aDarkTreefor ascript to act upon
by either selecting one from the DT Library list or by loading one into a DT Editor.
Make sure to save the most current version of your DarkTree first. Otherwise you'll
get awarning message and won't be able to activate the script.

You'll find the Python script filesinthe “ Scripts’ folder of your DarkTreeinstal lation.
DarkTree calls scripts with the DarkTree file name asthe first argument. If you prefer
that some script names do not appear on the Scripts menu, simply begin those file
names with an underscore (“_").

DarkTree 2.5 ships with two Python scripts: Split. DT and Export_Renderman.

« Split_DT splitsa DarkTree shader into separate single-type DT files.
The number of filesyou’ll end up with is dependent upon the number
of subtreelinksthe Shader component has. The split-out fileswill be
put into the same directory asthe shader you began with. All split-out
DT fileswill have the shader file name but end with the specific type
and channel delineation added, (i.e., name_color.dstc for color).

Export_Renderman generates a Renderman shader fromaDarkTreefile
and a shader template. Please download SimbiontRM from our
website, www.darksim.com, for more detailed information.

X3
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TheEvent Log

The menu bar on the DarkTree main interface now includes an internal event log
(Tools > Event Log) that you can enable and set to one of four levels. Enabling the
Event Log can give you an idea of what's happening with DarkTree internaly. The
most important reason that we've added the Event Log is to give new component and
plugin programmers away to track down problems between their code and DarkTree.

From least important to most important, the four levels of warning are:
» Information - This event level covers general information of interest.

» \Warning - A warning event is usually something unexpected but not
fatal.

> Error - Errors are more severe problems but not those that are likely
to cause a DarkTree crash.

> Fatal - Fatal errorsindicate a serious enough problem to probably
crash DarkTree

Regardless of the event level you choose, you'll get messages about higher level
eventsaswell. In other words, if you set the Event Log to Warning, you'll get al Error
and Fatal information too. Since an Event Log popup will appear each time DarkTree
generates a new message, you might want to set the log to Fatal or disableit entirely
until you really need it for debugging. While enabled, DarkTree keeps a complete list
of events.

NOTE: Snce DarkTree can detect fatal errors, you may wonder why a
program crash cannot be avoided. Actually it can, but fatal errorsare
almost exclusively caused by some problemwith a plugin component.

0

X3
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To abort a crash, additional checks for every component would have to
be put in place. This would slow down rendering significantly.

Component Paths

C:haa_Graphics\Dark Sim\Dark Tree2YComponentsh

Component Paths

Component Paths, found on the main interface
menu bar (Tools> Component Paths), isanother
useful utility for anyone writing new DT
components. Directory paths are the way

DarkTree locatesthe new componentsyou have [ sean | [ cancel |
written. Figure 4.1 isan image of the
Component Paths dialog. Note the four buttons Figure4.1

aong the top of the window. Click the leftmost Animage of the Component Paths dialog.
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(New) button to browse and add new directory paths. The second button from the | eft
deletes the currently selected path. The two right most buttons move the currently
selected path up or down on thelist, giving you achanceto rearrange path importance.
After you' ve added one or more new paths, click the Scan button so that DarkTree can
scan them for plugin components and duplicates. You'll only need to do this once.
DarkTree 2.5 will list any repeat componentsit finds and also tell you which version
it will use. You may add any number of new paths.

When you first click on Component Paths , one path should aready belisted. Thisis
the directory path to all standard components that ship with DarkTree 2.5, except the
Shader component (which is embedded).

4.1.3 Additions 4 &Mmges to the Component Editors

TheHep Button

The blue Help button has been moved to amore visible location. Clicking onit still
brings up a description of the component currently loaded into the Component Editor.

The Update Window

The update window, found on all Component Editors, isnow larger for easier viewing.
Aswas aways true, the update window represents x square units of texture (with x
equaing some number, usualy 1). The units (inches, metersand so forth) arethe same
aswith version 2.0 and can be set on Propertiesaong with anumber for the units. The
Properties discussion begins on page 53.

The Views Scaling Tool

The update window discussion leads to a useful new festure on the Component
Editors. Without actually scaling atexture, you can use the new Views scaling tool to
see what the texture in the update window would look like over alarger (or smaler)
area. For example, suppose you have set your texture size to 3.0 meters. You would
liketo seehow it will look over awider area, say on a 7.5 meter cube. Just usethe zip
dider and scale up, to 7.5 meters. Now what you see in the update window is your
texture over alarger area. To reset the scale again (to 3.0 metersin this case), just start
scaling back down. The zip dider will “ stick” at the original number of units set earlier
in Properites.

Figure 4.2 shows atexture scaled to 7.5 meters.
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Figure4.2

Thisisimage from the Views section of the Component
Editor showsthe new scaling tool.
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Glossary

8-Bit Color: Animage format that assigns 8 bits of color data per pixel which works
out to two hundred fifty-six colors.

24-Bit Color: Animageformat that assigns24 bitsof color dataper pixel whichworks
out to sixteen million colors.

Algorithm: A mathematical recipe or procedure.

Algorithmic Texture: A mathematical recipe or procedurethat tellsthe computer how
to create the colors, gray scale values, and bumps for atextured surface.

Aliasing Artifacts: Texture areas of jagged silhouette edges caused by too much detail
for the number of pixelsonthe display device. This can be particularly troublesomein
animated sequences, because the jagged areas appear to “crawl”.

Alpha Channel: A channd that is traditionally reserved for masks.

Anisotropic Effects: An directional effect that worksin conjunction with certain
attributes. The DarkTree Shader has two such channels: one that controls a directed
specular highlight and the other that is used to specify a brushed bump effect.

Antialiasing: A process used to increase the quality of a rendered image by taking
multiple samples for each pixel, and combining them into a single value.

Aspect Ratio: A ratio of width to height. For example, awidth of 100 dotsand aheight
of 50 dots has an aspect ratio of 2to 1.

AV1: A movieformat that isincluded with the Microsoft© Windows operating system.

Background Display: A checkerboard pattern that is visible beneath the DarkTree
displaysonthe TextureLibrary and component images. The background is changeable
from Global Preferences.

Bitmap: A computer representation of an image or picture defined by individua
pixels, which are arranged in rows and columns.

Bitmap Renderer, Renderer: One of thefour major piecesthat make up the DarkTree
Textures software interface.

Bump: One of the three key or basic types for DarkTrees, single components and
parameters. Bump-types are visually identified by a blue type icon. This texture type
is used to make bump maps, elevation maps, or displacement maps.

Bump Map: Theresult of saving a bump texture, and the same as an elevation map.

Channel: A single surfaceattribute (luminosity, transparency, surface bump) that may
be defined by aDarkTree or subtree. The Examine Window |oads a default shader; but
one or any number of single channels can replace one (or more) of the shader channels.
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Check Box: A small togglethat hastwo options: on or off. When you seea check mark
in the box, the option is enabled (on). Use the left mouse button to disable it.

Child/Parent Relationship: The relationship between two linked components. The
parent has a parameter linked to its child. In the DarkTree Editor, the parent isto the
left of the child.

Class, Classification: A DarkTree Textures component grouping. Components are
classified based on how they function and what kind of results they can produce.

Clear Coat Channels: Four channelsin the DarkTree Shader component. They all
have to do with the special effects arising from a heavy coating of something akin to
clear varnish.

Color: One of the three key or basic types for DarkTrees, single components and
parameters. Color-types are visually identified by agreen type icon. This texture type
is used to make color texture maps.

Color-Coding: Thisoccurs on typeicons and wirelinks. The colors and designations
are: green for color, gray for percent and blue for bump. The purple-colored type icons
are used strictly for shaded DarkTrees and just one component: the DarkTree Shader.

Component Face: Thevisible surface of acomponent and consisting of several parts.

Component, Texture Component: Used interchangeably. A flexible object-oriented
structure that contains an algorithmic texture.

Component Menu: A menuthat isaccessed by asingleright-click on any component.
Component menus are tailored to the component from which they are opened.

DarkTree Editor, Editor: One of the four major pieces that make up the DarkTree
Textures software interface. The place where DarkTrees are edited.

DarkTree Shader: A specia DarkTree component type that includes eighteen
linkable channels. Thelinks are till made from the three basic DarkTreetypes: color,
percent and bump. A purple-colored icon is attached to the shader type.

DarkTrees, Trees: A collection of components connected to each other with wire
links into a conceptual tree shape. The texture generating structuresin DarkTree
Textures.

Dialog Box, Dialog Window: A common program window that allows you to select
avariety of options. A dial og box appears on the screen in responseto some user action
and remains until you choose one of its options, which closes it.

Diffuse Level: The degreethat light is absorbed or reflected by an object’s surface.

Direct Link Selection: A linking shortcut whereby you can click onalink to select it.
You can then drag the end of the link to another component, or see which parameter
the link begins with.
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Drag And Drop: A common user interface operation whereby you can drag an object
to a different place on the screen and drop it there.

Drop Down List: A common user interface control that allows you to click on an
arrow and access alist of options. At that point you can select one of the list members.

Edit Control Panel: Part of the DarkTree Editor, this detachable panel has three
tabbed pages: the Component Bin, Tweaks Editor and Properties page

Environment map: An image used asthe reflection for areflective surface, in place
of areal environment.

ExamineWindow: One of thefour major piecesthat make up the DarkTree Textures
interface. The Examine Window allows larger and shaded views of DarkTrees. New
with version 2.0, the Examine Window has an expanded number of controls, such as
the rough play control. for aquick view of your animations.

File Extension: An ending for afilethat givesthe format or type of the file. For
example, bmp isacommon file format. See Appendix A for alist of the output file
formats that DarkTree supports.

Filelcons: Typeicons placed before each file name in the Texture Library. They
indicate the DarkTree type: color, percent, bump or shaded. There's also anicon for
corrupted files.

Floating Point: A decimal or real number made up of awhole part, adecima point,
and afractional part.

Glossiness: The glossiness attribute controls how concentrated or spread out surface
hot spotswill be. Used in conjunction with the specular level.

Gradient: A smooth transition from one value to ancther. A DarkTree Textures
component class.

Grayscale: Black, white and al graduated levels of gray. Percent-type components
make grayscae images.

Grid: The rowsand columns of sockets on the Editor workspace.
Heading: Rotating a3D object to the |eft or right changes its heading.

HSV: One method of defining a color space where each color is defined by ahue, a
saturation level, and avalue level.

Hue: The basic color in the HSV color scheme.

Image: In DarkTree Textures, the visual representation of a DarkTree, or an external
image. See Bitmap.

Interpolation: A mathematical blending between two values or levels.

Levels, Tree L evels: The columns of sockets on the DarkTree Editor workspace.
Level oneisthe Root socket, level two isthe next column to theright, and so on.
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Library Groups: Top leve directoriesin the Texture Library. Library Groups come
from the system directories.

Library Ligt: Thelist of folders and DarkTree filesin the Texture Library.

Linking: Inthe DarkTree Editor, a process for connecting a component parameter to
acomponent of the same type.

Luminosity: The steady, suffused and self-lit state of a 3D object’s surface.

Mapping M odes: Projection shapes that define how a textureis gpplied to a3D
object. DarkTree Textures supports four modes: planar, sphericd, cubic and
cylindrical.

Metal Highlight: A DarkTree Shader channel that controls metallic effects.

Online Component Reference: The Component Referenceisnow completely online.
To access information about a specific component, click on the blue-colored Help that
you'll find on most Component Editors.

Percent: One of the three key or basic types for DarkTrees, single components and
parameters. Percent-typesare visually identified by agray typeicon. Percent-typesare
used to create diffuse, specular, luminosity, reflectivity, alpha masks, etc.

Pitch: Rotating a 3D object up or down changesits pitch.
Pixel: A picture element or single point on a screen or image.

Pixilated: To be led astray, as though by pixies; confused, bewildered and/or
intoxicated.:-)

Preview Window: A small window that is part of the Texture Library. It displaysthe
image of the currently selected DarkTree.

ProgressBar: A graphical display of some program action’s progress. DarkTree
Textures uses blue meters for its progress bars.

QuickTime: A popular movie format from Apple Computer, Inc.
Raw Channéd: An unshaded render of asingle channel, such as surface color.
Raw Texture Map: An unshaded texture map.

Raw Elevation Map: An unshaded bump map in which e evations correspond to
shades of gray.

Reflectivity: The degree that a surface mirrors or reflectsits surroundings.

Refraction: This DarkTree Shader channel controlsthe degree to which atransparent
object bends light. This depends on the material it'sintended to mimic.

Rendering: The process of turning a DarkTree into an image (or horsesinto glue).:-)

Resolution: The density or number of pixelsin an image.
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RGB: One method of defining a color space, where ared vaue, green value, and blue
value are mixed to define a color.

Root: On an Editor workspace, the left most component position from which all other
links branch out.

Saturation: This controls the purity of acolor and goes from the strongest possible
purity at one end of the scale, gradually adding more whiteto the color asthe opposite
end isreached. Part of the HSV color model.

Screen Shot, Screen Capture: A snapshot taken directly from amonitor screen.
Shaded Preview: A texture image with lighting effects gpplied; a shaded DarkTree.

Shaders. A subprogram that combines surface attributesand lighting to color or shade
an object’s surface.

Sibling: A component that shares the same parent with another component.

Specular Level, Specular Intensity: The specular level determines how intense
surface hot spots from an exterior light source will be.

Simbionts: A group of plug-ins, each especially written for a particular commercial
modeling/rendering package. Simbionts allow you to import DarkTrees directly,
without creating bitmaps of the textures first.

Sockets: Onthe Editor workspace, the rows and columns of depressed squaresthat the
components are plugged into.

Subroot: The topmost component of a conceptua tree branch. The root of a subtree.

Subtree: A branch of aconceptua tree. A component and all of its children,
grandchildren, and so on. The type of asubtreeisdetermined by thetype of its subroot.

Surface Attributes: Properties of a surface, such asbumpiness, color, glossiness, etc.

Tabbed Sheet, Tabbed Page: A common user interfacethat allowsyoutoclick onone
of agroup of labeled tabs. Doing so will bring the sheet or page with the labeled tab to
the front.

TextureLibrary, Library: One of the four major pieces that make up the DarkTree
Textures software package. Thisiswhere DarkTrees are organized and stored.

Toggle: A small graphical areg, i.e. abox, that can be clicked on or off with the left
mouse button. (See check box.)

Transparency: A DarkTree Shader channel, transparency has the property of
transmitting light without appreciable scattering, so that objects situated behind are
completely visible.

Tree Sructure: The shapeor design of aconceptua tree, visible within the DarkTree
Editor.
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Tweaks. Macro controls for DarkTrees that allow the user to control more than one
parameter with the same value. All parameters for asingle Tweak must be the same
type (check box, color, float, etc.).

Type: In DarkTree Textures, the three kinds of basic DarkTrees you can build: color,
percent, and bump. DarkTree Textures also has a specialized type, the shader.

Typelcon: A smdl color-coded disk that tells the user the type of a DarkTree,
component, or component parameter. Thethreekey or basic typesare: greenfor color,
gray for percent and bluefor bump. The purple-colored typeicon isassociated with the
shader type.

Update Window: The small window that is part of each Component Editor. The
update window can be set to show the root, parent or thisimage.

Value: Thethird element of the HSV color model. Val ue controls the balance between
brightness and darkness.

WireLink: A link that's drawn between a component parameter and a child
component. The child component islocated in acolumn to theright and must be of the
same type. Wire links are colored by type (see Color- Coding).

Workspace: Thegrid-of-socketsareaof aDarkTree Editor. Thisiswheretreebuilding
takes place.
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Appendix A: Valid Formatsfor DarkTree
Textures

Thefollowing list of formats are, as of DarkTree Textures version 2.0, supported
output formats for bitmaps generated by the DarkTree Bitmap Renderer. In addition,
these same formats are all valid output choices for the Save I mage option on the
Examine Window popup menu. And, finally, you can load image files that use any of
these formats from the Image and Image Sequence components.

Some of the formats, such as JPG 24 bit, include choices for a subfiletypeand a Q
Factor. Q Factors (quality factors) run from 2 to 255. An entry of 2 isthe best and has
theleast compression. JPG, to use the same example, hasfour subfiletypes: YUV 4:4:4
to Progressive 4:4:4. The subfile types and Q Factor settings are not indicated on the
following list. However if you select aformat that has these additional options, the
appropriate didog will appear automatically when you make a selection.

IFF - 8 bit and 24 bit

JPG - 24 hit

FPX - 24 hit

Mac PICT - 8 bit and 24 hit

PSD - 8 bit and 24 bit

CServe PNG - 8 hit, 24 bit and 32 bit
SGI - 24 bit and 32 bit

TIF - 8 bit, 24 bit and 32 bit

TGA - 8 hit, 16 hit, 24 bit and 32 bit
Win BMP - 8 bit, 16 bit and 24 hit
XPM - 16 bit, 24 bit and 32 bit

PCX - 8 bit and 24 bit
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Appendix B: Setting Global Preferences

Set up globa
preferences on the
DarkTree Preferences

didog. Thisdialog lets

you changethe*look” of
the DarkTree Editor and | - Defaults
the Examine Windows Authar : IGlimaIkin
to better suit your own

. b apping : m
way of worki ng. The pherica
settings on this dialog Editar : Componert Size Im

Number of CPUs [ | ok || cancel |

aredefaults. That is, they Artisliased Previews € On & Off
define how nale_ Scale 1 unit= I 1 Imeters ﬂ
opened DarkTree

Editors and Examine Frame Aspect R atio W:I 10 H:I 10
Windows appear. The Previews Backaround l:l
optionsyou set here will ]
remain in effect until

you change them. Examing Window : Size I "I W:I 320 H:I 240
Access DarkTree

Preferences from the Figure4.3

main application menu The DarkTree Preferences dial og. Access this

under Tools>Pr op arties, dialog from the main application menu.

You can change many of
the same options found here on the Properties page of the Edit Control Panel.
However the Properties page settings ater a specific DarkTree only.

The following is a rundown of the options you can change on the DarkTree
Preferences dial og.

Number of CPUs: Thefirst timeyou run DarkTree Textures, the program will assess
and set the number of CPUs that you have on your system. In the case of amultiple-

CPU system, you might want to set Number of CPUsto fewer than you actually have.
If s0, you can key-in anumber. Don't, however, set a higher number herethan you can
back up with actual CPUs, thinking it will improve program efficiency. The effect will
be just the opposite.
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Author: When you firgt install DarkTree Textures, you'll be asked for an owner’s
name. That isthe nameyou will see here asthe default. But supposeyou want to author
your DarkTrees under the pseudonym of “ Spider”. Change the Author to Spider, then
later when you enter information on the Properties page about a DarkTree, you'll
aways see Spider in the author’s box.

Mapping: Set the mapping mode based on how you like to see most of your DarkTrees
displayed. For the DarkTrees that |ook better on another shape (mode), change the
mapping on the Properties page. The mapping choices are: Frame, Planar, Spherical,
Cylindrical, and Cubic. All of these modes are 3D except Frame. Use the frame
selection to display tiled textures.

The following settings affect just the DarkTree Editor.

Component Size: The sizeyou select here will resize the the components and sockets
on the Editor wor kspace. Choose among Small, Medium and Large from the drop
down ligt.

NOTE: You can resize the components and sockets for a single open
DarkTree Editor by making your selection from the Editor menu, under
Views.

Antialiased Previews: The On or Off radio buttons control whether or not your
component images on the Editor workspaces will be antialiased. The standard
rendered previews are quite good, but if you want the finest quality rendering, even
while building DarkTrees, then you' Il want to select On. Keepin mind that if you like
your component sizeto belarge and select On aswell, the component renderswill take
alittle extratime.

NOTE: Fromthe Editor menu you can select among Rough, Medium and
Antialiased under the Views option. Only the open DarkTree Editor will be
affected if you select from the Editor menu.

Scale: Thisoption letsyou chooseascal e you liketo work with regularly. Select from:
inches, feet, miles, millimeters, centimeters, metersand kilometers. Depending upon the
modeling/rendering software you' [l be importing your DarkTrees to, some of our
Simbiont plug-ins are able to support the texture scale you set here.

Frame Aspect Ratio: Thisoptionisfor frame mapping only. Enter anew aspect rétio
if youwork primarily with uneven sizes, with video for instance. You can change the
aspect ratio for individual DarkTrees from the Properties page.
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Preview Background: You can change the colors, but not the pattern, for the
background checkerboard at any time. Clicking on each Edit button cals up the
DarkTree Color Browser.

NOTE: Thisglobal preference setting is the only change that happens
immediately. It will not re-render the backgrounds of components
already situated on the workspace, but any new renders will have the
new background colors.

The last preference appliesjust to the Examine Windows.

Size: Thisoption refersto the default size for each newly-opened Examine Window.
Choose among Small, Medium, Large and Custom. If you select Custom, the two edit
boxeswill nolonger be grayed-out, and you can enter the sizesyou prefer. To giveyou
an idea of window sizes, amedium-sized Examine Window is 216 by 216 units.
NOTE: You can, of course, re-sizeindividual Examine Windows by either
selecting another window size from the Examine popup menu or by
dragging an edge or corner.
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A
‘a key, See keyboard shortcuts
algorithmic texture space 174
algorithmic textures, See procedural textures
alphachannel 47, 129, 130
Amplitude parameter 200, 202, 203
animations
animating color 190
looping 155, 189, 192, 194, 195
non-linear 190
setting aframe range for 54, 94, 138, 192
through a 3D volume 192
Anisotropy shader channel 46
antialiasing options
output 127, 134
viewing 36, 38, 42, 52
Application Programming Interface (API) 127, 134
arrow keys, See keyboard shortcuts
attribute, See surface attributes
Audio Wave component 57, 63, 66, 69, 128
AVI1 movies 39, 40
axis, axes 81, 105, 175, 176

B

background pattern 24, 37

basic DarkTree types 61, 63, 146, 147

Bitmap Renderer
animated output 135
batch and single renders 137
loading textures 128, 131
output formats 132
removing textures 138
rendering progress 139, 140
shaded DarkTrees 129
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single-type DarkTrees 129
texture specifications 133
tweaked output 136
bitmaps, See texture maps, advantages
Blend Function parameter 114, 120, 165, 195
bump maps, See elevation maps.
Bump Scale parameter 118, 183, 186
bump values, setting 90
bump-type, See basic DarkTree types

C
child component 146, 148
Clear Coat shader channels 46, 47
color-coding

for links 45, 65

See also type icons
color-type, See basic DarkTree types
Component Bin, description 56
component classifications 56, 109, 150
Component Editor

description 76

Parameters area 85

Transforms controls 80, 82, 83

Views area controls 78, 79
component face 57
component frame 58, 70
component image 35, 52, 59, 128
component menus

description 67

editing options 68, 72—74

sending to the Bitmap Renderer 69
Component Reference 14, 77
components

description 11, 144

move operation 70

See also basic DarkTree types

See also component menus
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See also wirelinks
Control class 64, 80, 150, 151
copying/pasting

components 72, 73

Seealso files& folders

transforms 84
creating movies 39, 40
Ctrl key, See keyboard shortcuts
Ctrl R & Ctrl + Shift + R, See keyboard shortcuts
cubic mapping, See mapping modes
cursor-tip icons 63, 71
cyclic functions 194, 195, 199, 200
cylindrical mapping, See mapping modes

D
DarkTree Color Browser
color modes 105
loading an external image 107
saving acolor set 107
selecting a color 105, 106
selecting image colors 108
DarkTree file extensions 66
DarkTreefiles, Seefiles & folders
DarkTree Root socket 50, 57, 62, 70
DarkTree Shader component
channels 45, 46
description 35, 57
DarkTrees
editing options, See View options & component menus
saving 66
See also shaders, description
structure 146
types, See basic DarkTree types
Deform class 151, 161
Del key, Delete key, See keyboard shortcuts
deleting
components 73
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files & folders 26, 31
groups 27, 28
Diffuse Level shader channel 46
direct link selection 74
disabling shading, See Examine Window
dragging mode 70, 74

E
Edit Control panel
docking/undocking 52
tabbed pages 52
editing color parameters 88
Editor menu
Edit dropdown options 67
File dropdown options 50, 66
View dropdown options 51
Window dropdown options 52
elevation maps 13, 90, 146, 183, 184
elevation range 90, 183
empty sockets 51, 63, 67
Environment shader channel 46
Esc key, See keyboard shortcuts
Examine Window
description 33
loading shaders or single channels 35
opening an instance 34
popup Examine menu 37-39
saving a2D image 38
viewing controls 39-7?
External class 150, 152

F
File dropdown options, See Editor menu & main application menu
file extensions, See DarkTree file extensions
files& folders
adding new folders 32
copying/pasting 31, 31
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file & folder menus 29

moving 30

Seealso deleting
filtered file system 23
Frame mapping mode 54, 55
Frequency parameter 195, 199, 200
function icons 153
functions 64, 197, 201, 202

G
Generator class 63, 64, 152
Generator Editors
description 91
Input parameter 91
plot window axes 91
Global Preferences 37, 52, 54, 222
Glossiness shader channel 46
Gradient class 153
grayscale 72, 90, 131
groups, See Library groups

H
Help dropdown options, See main application menu
Home key, See keyboard shortcuts

|

ignoring 45

image processing 154

incoming links area 61

Input axis 94

Input parameter, See Generator Editors
input/output file extensions 38, 132, 221

K

keyboard shortcuts
akey 42
arrow keys 42
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Ctrl key 30, 52, 108

Ctrl R & Ctrl + Shift + R 128

Del key, Delete key 31, 73, 75, 104
Esc key 36

Home key 51

L
Lacunarity parameter 178
legal sockets 63, 70
levels 51
Library groups
adding a new group 27
description 27
editing groups 28-29
group menus 27
link bar 74, 86
linkable parameters 74, 86
linking, See wirelinks
link-only parameters 64
linkslist 60, 63, 64
links pad 60, 64, 65
looping animations, See animations
Luminosity shader channel 46

M
main application menu
File dropdown options 49, 109
Help dropdown options 16
Tools dropdown options 38, 54, 222
mapping modes 42, 44, 54, 56, 78, 130, 131, 133, 134
metallic effects settings 118
modifier components 150
move operation, See components
multiple-parent ambiguity 178

N
Natural class 153, 155
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Noise class 153

O

online Help, See Component Reference

opening anew DarkTree Editor 49

outgoing links area 61

Output axis 189

output file extensions, See input/output file extensions

P
parameter link/tweak options 86
parameter types 8890
parameters - linkable, See linkable parameters
parameters - link-only, See link-only parameters
parameters - unlinking, See unlinking parameters
parent component 146
Paste Asdialog 63
pasting a component type, See copying/pasting
Pattern class 154
percent-type, See basic DarkTree types
Phase Amount parameter 195, 198
Phase Min/Phase Max parameters 198
planar mapping, See mapping modes
plugging-in components 62, 63
polar distortion 148
preferred mapping 43
procedural textures 81, 143, 144, 148, 174, 192
procedurally-generated bitmaps, See texture maps, advantages
Process class 154
Properties page

description 53

settable options 53-56

Q

Quicktime movies 39, 40
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R

raw channels, viewing 44-45

Redo, See Undo/Redo controls
Reflectivity shader channel 46

Refraction shader channel 46, 47

regional icons 151

regional parameters 64, 151, 152, 154, 160
relative transforms 81, 177

Root socket, See DarkTree Root socket
rotating, See transforming textures

S
Save Layout, See Editor menu
saving a2D image, See Examine Window
saving DarkTrees, See DarkTrees
scaling, See transforming textures
seamless mapping 148
selecting
acomponent or socket 70
aparameter from the linkslist 65
awirelink 74
state of 70, 74
shaders, description 143, 148, 183
Shift parameter 200, 202, 203
Simbionts 12, 127, 148
Sine Wave generator 195, 197, 198, 200
sockets 50
Specular Level shader channel 46
spherical mapping, See mapping modes
Spline Editor
control point editing 95
description 92
point-tuning controls 96
spline graph 93, 94
spline-tuning controls 97-98
viewing controls 98-99
subroots 70
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surface attributes 30, 44, 85, 131
Surface Bump shader channel 47
Surface Color shader channel 46
system requirements 19

T
technical support 20
Texture Library
description 23-24
file browser area 26
preview area 24
See also files & folders
texture maps, advantages 127
Tile class 155
Time axis 189

Time component 63, 66, 68, 76, 153, 189, 190, 193, 195

time plot 189
time-based generators 153
transforming textures
aligning 84
copying/pasting 84
rotating 82
scaling 83
translating 81

translating, See transforming textures

Transparency shader channel 46
tree structure 146
Tutoria Locator Guide 17
Tweaks & Simbionts 101
tweaks bar 87
tweaks click pad 86
Tweaks Editor

assigning a Tweak value 103

connecting to a parameter 87, 103

creating anew Tweak 102
description 100
untweaking a parameter 87
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typeicons
color-coding 24, 45, 60, 62
description 61
for DarkTrees & components 24, 45
for parameters 45, 60, 61, 63, 64

U

undo/redo controls 72
Unique Frames 136
unlinking parameters 75

\%
video compression 40
View dropdown options, See Editor menu options

W
wire links
creating alink 65
deleting alink 75
moving alink 75
See also color-coding for links
workspace 50
workspace buffer zone 51

V4
zip sliders 87
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