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Introduction

Congratulations! You have just purchased the most sophisticated
terrain modeling program available on any platform. With it you
will soon be creating images of the landscape that can scarcely be
distinguished from photographs. Of course you won't be limited to
replicating nature. The infinite realm of surrealism is also at your
fingertips.

What's more, WCS is actually a 3-D Geographic Information Sys-
tem capable of generating maps and renderings of virtually any
kind of geo-referenced spatial data. Use it to study demographics
or plan your next family vacation, perform environmental model-
ing or design a community infrastructure.

With its integrated key frame animation system, you can use
WCS to fly through realistic earth landscapes or strange alien
environments,

Many years of programming and nature study have gone into the
development of World Construction Set. Every effort has been
made to create a flexible yet user-friendly product. As with any
program of this complexity, the learning curve may appear formi-
dably steep when looking up at it from the bottom. If you already
have some familiarity with conventional 3-D modeling or under-
stand the rudiments of ecology you are already well on the way to
mastering this software,

If this is your first introduction to 3-D modeling have no fear. A
mountain is scaled one foot at a time. We will take you step by
step to the top. Along the way you will not only learn about mod-
eling landscapes but also some of the basic rules nature applies in
designing her landscapes (and most people agree: She does a very
realistic job).

Hopefully in the process of learning to use World Construction
Set you will gain a greater appreciation for the diversity and
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beauty that is our home -- Planet Earth. Nature’s true complexity
and design are beyond the comprehension of even our greatest
scientists who have accumulated the learning of a hundred gen-
erations and more. Fortunately, for our purposes total compre-
hension is unnecessary. It will suffice to grasp a few fundamen-
tals and to marvel at the rest.
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Using

the Mahual

How To Use This Manual

World Construction Set (WCS) is a powerful and feature packed
program. This manual will help you get the most out of it.

How you use this manual will depend on your comfort level with
geography, computers, and 3-D modeling. Read on for some ad-
vice.

« Geography Novice

* Amiga Novice

* Amiga Veteran

e 3-D Veteran

* Manual Organization

¢ Problems With Terminology
* A Note To Explorers

Geography Novice

WCS is not just a landscape animation program; it's a Geographic
Information System. WCS is based on a spherical planet using
latitude and longitude coordinates.

If you haven’t studied geography or need to brush up, start by
reading Appendix B: A Lesson In Geography.

The Ecosystem Parameters chapter also includes information on

basic ecological concepts that you may find helpful for creating
realistic landscapes.

There are many good books on geography and ecology that you
can find in bookstores and libraries. Some of them are listed in
the bibliography toward the end of this manual.



Amiga Novice

If you are just getting started with the Amiga, you'll wa{lt to start
by reading your Amiga’s manuals to learn how your Amiga works,
WCS uses standard Amiga mouse, window, button and field op-
erations.

This manual assumes you know how to operate your Amiga.

Amiga Veteran

If you are an Amiga veteran, but new at 3-D animation and land-
scape generation, you'll want to go through the introductory chap-
ters, work through the tutorials, and then read the reference
chabbers for a full understanding of the power of WCS.

3-D Veteran

If you are a 3-D animation veteran, you can probably get away
with reading just the introductory chapters, doing the tutorials,
and then using the reference chapters as needed.

Manual Organization

This manual is organized into In troductory chapters, Reference
chapters, Tips & Tricks, and Appendices.

Introductory Chapters

Instant Gratification

Read the Instant Gratification chapter to find out about the cool
things WCS can do.



Using the Manual

Installation
Read the Installation chapter to learn how to install WCS on your
Amiga.

Getting Started

Read the Getting Started chapter to get an introduction to WCS.
It includes a short tutorial to make sure you installed WCS cor-
rectly and to introduce you to the program.

Tutorials

Go through the Tutorial chapter to get guided hands-on experi-
ence with WCS before you begin your own explorations.

Reference Chapters

Data Types Chapter

WCS does not just save one file for each project. Due to the com-
plex nature of the data you'll be using in WCS, the program saves
several different kinds of files. Read the Getting Started and Data
Types chapters to learn about the different kinds of data.

Global Menus Chapter

The same menu commands are available from almost all of the
windows in WCS. Read the Global Menus chapter to learn how to
use them.

Module Chapters

WCS is divided into five program modules. Each module has a
chapter of its own which describes its purpose and function, as an
overview and then in detail. These chapters cover how and why to
use every window and gadget in the program.

It’s a good idea to read through the reference section at least once.

Then use it whenever you need more information about any part
of WCS.



Tips and Tricks

Once you are comfortable with the basic operation of World Con-
struction Set, the Tips and Tricks chapter will help you become a
power user. Things you'll learn include:

How to customize your WCS screen layout
How to make your pictures look better
How to make your pictures render faster
How to create new Projects

How to use WCS with other programs, like LightWave
3D

How to customize Ecosystems

How to create motion paths

How to import and export data

How to modify terrain

How to use Vector Objects

How to create and use Color Maps

The Tips and Tricks chapter is a must read if you want to get the
most out of WCS.

How to Find Answers

This is a big manual. There’s a lot of useful information in it. But
how do you find the exact information you’re looking for?

Table of Contents

If you need more information about a window, button or field,
lock in the Table of Contents under the reference chapter heading
for the WCS module you’re using. You’ll see the page on which
that window, button or field is explained.

Index

In the back of the manual you’ll find the Index. The Index isa
comprehensive list of terms and phrases and the pages where
they are discussed.



Further Information




ments, as in the making of road maps. But computer graphic ar.
ists also use this word as a shortened version of "texture map-
ping;" the application of textures or images to a 3-D surface. wces
uses "mapping” in its original context and uses the phrase "Color
Mapping" when applying colors or textures to landscape areas.

When we couldn’t find a satisfactory word to capture a particular

meaning we became guilty of our own language perversion. An
example is the word "ecosystem."

In WCS, an ecosystem is a type of 3-D texture applied to the ter-
rain. In most cases a WCS ecosystem will be designed to mimic a
certain type of land cover such as forest, tundra or rock.

Probably the closest thing ecologists have to approaching our
meaning is the term "ecological land unit." That simply doesn’t fit

well in a window title bar or make much sense to anyone other
than an ecologist.

Another example is the word "vector." To mathematicians the
word means a quantity with magnitude and direction. To graphic
artists it is an object in a drawing defined mathematically, To
those in the Geographic Information business it is a line that rep-
resents something that can be mapped on the ground.

While the meanings overlap to some extent the word will be
troublesome to some of our readers. We use an extension of the
Geographers’ definition which includes points as well as lines.
After all a point is a degenerate line, right?

We apologize ahead of time for any misunderstandings or incon-
venience our use of the language may cause. Please bear with us

as we attempt to bridge the linguistic abyss separating our di-
verse audience.
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Installation

Installation

* System Requirements
* The Disks
* [nstallation

System Requirements

WCS requires Workbench 2.04 or higher and at least four mega-
bytes of RAM. For serious work, eight or more megabytes is pre-
ferred.

We recommend installation on a hard drive for the most efficient
operation. At least 12 megabytes of disk space should be available
for project data storage. You should allow another 1 megabyte of
disk space to install the sample images referred to in the Instant
Gratification chapter.

Rendered images will also require space. A single frame of video
in IFF format occupies between 500KB and 1MB. One print reso-
lution image (4K lines) can be over 30MB.

Obviously when working with such large images, more RAM is
very desirable although WCS will render images in segments if
you need to conserve memory. WCS can render any sized image
within 6 megs, if need be.

Rendering and interactive operations are CPU and floating point
intensive. We recommend at least a 68020 equipped machine

with math co-processor. The faster your machine, the happier you
will be with WCS,

11



The Disks

Included in this software package you will find an envelope with
a lot of fine print on the outside. This envelope contains five dis-
kettes but don't open it yet.

Please take time to read the fine print on the envelope before rip-
ping it open. It contains the terms by which you agree to use this
program and is a legally binding agreement. We have invested
large amounts of time and financial resources to make this pro-
gram a pleasure to use. We hope you profit from it and expect you
to abide by our conditions for its distribution and use.

Once the envelope is opened you will find one program disk and
multiple data disks. It is a good idea to make backup copies be-
fore proceeding with installation. Refer to your Amiga Operating

System manual for instructions if you don’t know how to back up
your disks.

Installation

Floppy System

12

While you can run WCS from a floppy, it will be difficult to oper-
ate on a floppy-only system unless you have two drives. When it
comes time to render images a hard-disk is almost a necessity.

Youll very likely wish you had more storage space for data and
faster retrieval without the disk changing inconvenience. The so-
lution is to add a hard drive to your system.

In the mean time, here’s how to install WCS in a floppy-only system:

* Place the WCS1 diskette in your floppy drive and
double-click the disk icon.



e Double-click the program icon labelled "InstallWCS."

* Answer the questions as they are presented based on
your familiarity with the Amiga System, making sure to
select a named floppy disk as the destination device.

WCS will be installed automagically.

*  When done, re-boot your computer.

Hard Drive System

WCS needs at least 1 megabyte of space on any hard drive parti-
tion and an additional 12 megabytes for project data storage.
Data and the program do not have to be on the same drive. The

pictures and animations you create will need additional space as
noted above.

You can install it using the automatic Installer program, or do it
manually. Unless you have a good reason not to, we recommend
you use the Installer program. This will ensure that all the neces-

sary files end up where they need to be for WCS to work on your
system.

Automatic Installation

Installation on your hard disk is simple:

* Place the WCS1 diskette in your floppy drive and
double-click the disk icon.

* Double-click the program icon labelled "InstallWCS."

* Answer the questions as they are presented based on
your familiarity with the Amiga System.

WCS will be installed automagically.

* When done, re-boot your computer.

13
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Manual Installation
For those who insist on doing it the hard way, here is the proce-

dure:

Copy the WCS.lha file to RAM and use the c/Lha pro-
gram to un-archive it.

Copy the program and its icon file to the directory you
wish them to reside in. Also copy the WCS.Prefs file to
the same directory.

if it doesn’t already exist, create a directory named MUI
on your hard-drive. Un-archive the file MUl.Iha and copy
all the files and directories to the MUI directory. Add the
following commands to your user-startup sequence:

assign MUI: drive:path/MUI
assign add LIBS: MUI:Libs

where "drive:path” is the device and directory tree leading
to the MUI drawer.

Create a directory anywhere on your system (or use an
existing one) for project storage. You may ultimately
want more than one, or a hierarchy of directories, for
projects but for now one is sufficient. For simplicity’s
sake you should name the directory WCSProjects.

Unarchive each data diskette and copy the contents to
your "projects drawer" complete with any
sub-directories and their contents.

While it is not absolutely necessary, it is helpful to add
the following assignments to your user-startup se-
quence. Once again, the Amiga manual explains this
procedure.



Installation

assign WCSProjects: drive:path/project drawer
assign WCSFrames: drive:path/rendered image drawer

The WCSProjects assignment should point to the storage
area created for projects in step 3. The WCSFrames as-
signment should point to the device and directory where
you would like rendered images to be stored. An actual
assignment could look like this if you have a drive named
DHO and WCSProjects is a sub-directory of the
3DModeling directory:

assign WCSProjects: DH0:3Dmodeling/WCSProjects

If you plan to make use of any of the data we provide with
the program including any demo tutorials, these assign-
ments should be considered mandatory. If WCS can’t find
a file it wants, chances are you can fix the problem with-
out a call to Tech Support by adding these assigns.

If you have added the above assignments to your star-

tup-sequence, reboot your machine before proceeding.
Otherwise the installation is complete.

15
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Getting Started

» How WCS Works
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How WCS Works

Here's how WCS works.

WCS starts with a Digital Elevation Model (DEM). A DEM file is
a table of altitudes taken across a landscape at regular intervals,
either by satellite, by aerial photography, or by surveyors.

Note: You can even create your own DEM files by importing gray
scale pictures or tables of numbers created in a spreadsheet.

The data looks something like this:

2314 2315 2318 2325 2340 2354 2362 2365 2361 2352
2316 2319 2323 2330 2348 2357 2363 2365 2365 2360
2317 2324 2323 2332 2350 2358 2365 2364 2365 2361

WCS takes that DEM and
recreates the shape of the
original landseape, like this:
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Then WCS applies Eco-
systems to that landscape
using rules of nature.

The Ecosystems can in-
clude things like ground,
rock, grass, shrubs, de-
ciduous trees, conifer
trees, water, and snow.
WCS also simulates sun-
light to shade the Ecosystems, and creates a gradient sky. WCS
can even apply haze and fog; draw Vector Objects like country
boundaries; and use bitmapped pictures called Color Maps to al-
ter the Ecosystems or project pictures onto the landscape.

The final element is you:

Your picture here!

WCS lets you tweak all of its rules of nature in the form of Pa-
rameters that you can alter. By altering Parameters you can com-
pletely change the look of a landscape. You can also animate Pa-
rameters to create landscapes that change over time.

So, in summary, here’s how WCS works (pay attention, there will
be a test!):

DEMs + Rules of Nature + Your Tweaks = really cool pictures and
animations of landscapes.

18
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Program Organization

WCS consists of five interrelated modules. The modules work to-
gether in a non-modal way. That means you can work in many
windows at the same time. You will usually have windows from
several modules open together. When you do something in one
window, other windows will update to reflect your changes.

You can open these modules from the Modules menu or the Mod-
ule Control Panel:

Database Module

Use the Database Module to see the DEM
files and Vector Object files in the current
Database. You can select which ones you
want to render, add or delete them, and
change Vector Object colors and line
widths.

You can also directly load and save the Database from here, al-
though you’ll usually want to let WCS do it automatically when

you open and save Projects. Projects keep track of Database files
for you, along with other files.

19



Data Operations (Data Ops) Module

Use the Data Ops Module when you
need to import and export landscape or
Vector data in a variety of formats or
when you need to improve the resolu-
tion of DEM data.

WCS can import many different formats of data but during nor-
mal operations WCS uses its own formats. Data in another for-
mat must be converted to the WCS format before it can be used t
render pictures.

The functions in the Data Ops Module are for converting the sup-
ported formats to WCS’ own. You can convert from several readily
available formats such as the U.S. Geological Survey "one degree’
DEM and the U.S.G.S. "optional distribution" DLG (vector) for-
mat. Vector data can also be of the World Data Bank format or
simply a DXF file (used by many CAD programs) in latitude and
longitude.

Additionally, there is a function in the Data Ops Module for con-
verting Vista DEM format or any other kind of array data to WCS
format. You can use the function to convert gray-scale images or
spreadsheet data to an elevation model. Many other DEM for-
mats exist and many can be imported into WCS using this flex-
ible routine.

You may sometimes find that the DEM data you have is not suffi-
ciently high in resolution to look good in the pictures you want to
create. WCS offers an interpolation function to increase the reso-
lution. That function is also found in the Data Ops Module.

20



Map View Module

Use the Map View
Module for two di-
mensional mapping
and GIS functions,
creating Color
Maps, and to posi-
tion the Camera,
Focus Point, sun
and haze with your
mouse.
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Use the Parameters Module to adjust
and animate Motion, Color and Ecosys-
tem Parameters. This is where you'll
probably spend most of your time.

21



World Constructlon Set

Render Module

Use the Render Module to
adjust all the Render set-
tings and create images or
image sequences.

Data File Flexibility
WCS uses more than one kind of data file. This may seem confus-
ing at first, but the way it works gives you a lot of power and flex-

ibility. The files relate like this:

Project File

Database File Parameter File

'

Object Files

22
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A Project can be edited or created in the Project Editor window.

The Directory List can be
edited from the Directory
List Editor window.

The Database file is a list of the Objects that form the shape of
the landscape, and any Objects that define lines and points drawn
over the landscape. Objects include the DEM files that form the

landscape, and any Vector files you might be using for things like
roads and country boundaries.

The Database file also keeps track of which Objects you've en-

abled for rendering, and the colors and line widths of Vector Ob-
Jjects.

Database files do NOT contain the DEM and Vector data, they

Just know which files to use. There are two huge advantages to
this:



Object Files

1 Because they do not contain the actual Object file data,
Database files don't have to be very big, and you won't

end up wasting disk space by saving Object files more
than once.

2 Because the Database consults with the Directory List
to know where to look for Object files, WCS can load

each Object as needed, rather than having to have them
all loaded at once.

This lets you render huge landscapes on an Amiga com-
puter without having to have the very huge amounts of
memory it would take to load all the data at once.

Because of the way this works, you can render any num-
ber of DEM files, up to and including the entire earth,
with just 6 megs

of RAM!

You can interact with the
Objects in the Database
using the Database Edi-
tor window.

Object files are the foundation of your images. They are the raw

data that WCS uses to create landscape shapes (DEM files) and
lines and points (Vector Object files).

WCS uses Vector Object files to add things like roads, rivers and
country boundaries.

With the Database you can combine many Object files together to create
your images, and different Databases can use the same Object files.

25



Parameter File

The Parameter File is where you store all your Parameters and
Render Settings. Parameters control how your images look and
your image sequences animate, and Render Settings control those
aspects of your images that can’t be animated.

Without the Parameter file, your landscape would have no grass,

no rocks, no trees, no snow, no color, no motion, well, you get the
picture.

WCS gives you over 75 Parameters that you can animate, divided
into three groups:

* Ecosystem Parameters
Color Parameters
¢ Motion Parameters

Each kind of Pa-
rameter has its
own editor win-
dow. You can
change Ecosystem
Parameters using
the Ecosystem
Editor window.

You can change Color Pa-
rameters using the Color
Editor window.
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You can also interactively change Motion Parameters by dragging
the mouse in the Camera View window.

The Camera View Control window lets you control

various options for the Camera View

- ElShade |

window.
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The Map View window lets
you move some Motion Pa-
rameters; the camera, focal
point, sun position, and
haze distance, by dragging
them with the mouse.

The Map View Control window lets you adjust various options for
the Map View window:

Finally, you can change Render
Settings with the Render Set-
tings window.

Color Maps

After you master the basics of WCS you’ll want to learn about 'tha
advanced Color Mapping feature. Color Maps are bitmapped pic-
tures you can use three ways:

28






You can import the Color Map image into any paint program that
supports 24 bit IFF image files. Some programs, like ImageFX
from Nova Design, have a light table feature. Using the light
table you can put the image in the background and use it as a
guide as you paint your Color Map image in the foreground. Or

you can paint directly on the guide image and stencil out the ter-
rain data when you are done.

Once you've created a Color Map, you can use it by enabling Color
Maps in the Render Settings window. Color Maps should be

stored in one directory or a numbered sequence of directories (for
amimated Color Maps).

You must tell WCS where to look for Color Maps in the Project
Editor or Render Settings window. If Color Maps are enabled,
WCS will look for Color Maps with the same names as DEMs. If it
finds a Color Map for a DEM, it will use it. If it doesn’t, it will

complain in the Status Log window but it will go ahead and ren-
der the DEM normally.

Other File Types

30

There are a few other file types that WCS uses internally and you
don’t have to worry much about them.

WCS will generate a Relative Elevation Model (REM) file for each
DEM file the first time you render a picture with it. REM files
keep track of the concavity or convexity of slopes, and WCS uses
this information to help determine what ecosystems should go on
different parts of the slopes. REM files are just as big as DEM
files so make sure you allow enough hard drive space for REM
files whenever you acquire new DEM data.

Map View saves a preferences file whenever the module is closed.
Information concerning your map scale, center and drawing styles
is saved in this file. It will always be named Map.Prefs. WCS will
look for the Map.Prefs file whenever the Map View Module is
opened. If found, map settings will be taken from it. If not found,



WCS will supply default values. The file allows Map View to re-
open in exactly the same position it was when closed last.

Map.Prefs are stored in the Default Directory so it is possible to
have a different set of preferences for every Project. The Default
Directory is designated in the Project Editor window which can be
opened from the Project menu.

Rendering Pictures

With a Database file loaded that tells WCS what Object files to
use, and with a Parameter file loaded that tells WCS all about
Motion, Color and Ecosystems, you're all set to render incredible
pictures:.

To make it more convenient you can use Project files to keep track
of both the Database file and the Parameter file. This makes it
easy to load or save both a Database and a Parameter file in one
step.

Note: You can also use the Parameter file from one Project with the
Database file from another. This gives you a powerful way to take
a "look" you created for one landscape and apply it to another
landscape.

Saving Files

WCS will not save anything unless you tell it to.

You may freely experiment with the Database and Parameters
and WCS won't change any of the data on your hard disk until
you actually save your changes.

The other side of the coin is that unless you do save to disk, any

changes will be lost the next time you start WCS or load a differ-
ent Project.
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It is a good idea to save any changes to disk immediately if you
feel they are worth preserving. That way you won’t forget and
quit the program without saving them.

You can save the Database and the Parameter files separately, or you
can save the Project. When you save the Project, WCS will ask you if
you want to save the Database, the Parameters, or both. Generally
you can choose "both" to make sure everything is saved.

If you create or import Objects, they will be added only to the Da-
tabase in memory. You must save the Database to disk if you
want to find those Objects the next time you open that Database.
When you import an Object, the Object itself is automatically
saved to disk in WCS’ proprietary format. When you create a new
object you will need to save it if it is something you wish to keep.
You will be asked if you wish to save any Objects that have been
created or modified before WCS frees the memory reserved for
those Objects. This could happen upon quitting the program, clos-
ing the Map View Module or loading a new Database.

You should also save the Parameter file or Database file before
you open a new Project since the new one will overwrite any
changes you have made to the old one.

Data Safety
Again the basic files used by WCS are:

Project files

Database files

Parameter files

Object files (DEM and Vector files)

e & ® @

These files may be read and written many times during a WCS
session. It's a good idea to back up copies of critical data so that
as you work you don’t risk accidently destroying data you need.
The best way to copy entire directories of data is from the Amiga
Workbench or a Shell. See your Amiga reference manual for in-
structions if you don’t know how to copy files.



It’s also a very, very good idea to back up your work periodically
so that if your hard drive fails you don’t lose your work. You can
back up your work to floppy discs, or by using other methods like
tape drives, removable hard drives, etc.

User Interface

WCS lets you use resizable windows, menus, buttons, lists, fields
and cycle gadgets to create stills and animations.

Amiga Style Guide Compliant

WCS is Amiga Style Guide compliant. It uses standard user inter-
face elements like windows, buttons, fields, and the standard
Amiga file requester. All of the user interface elements operate as
they would in any Amiga program, with two exceptions.

If you click on the circular arrow on the left edge of a cycle gadget
it works like a standard Amiga cycle gadget, letting you step
through the available choices one at a time. But if you click any-
where over the name of the currently selected choice in a cycle
gadget, it will pop up a list of all the choices available. You can
then move the mouse down to select the choice you want and then
release the mouse button to choose it.

This is much easier than using the standard Amiga cycle gadget.

Note: You can make cycle gadgets in other Amiga programs work
the same way as those in WCS by putting the program
Cycle-To-Menu in your Workbench startup drawer. Cycle-To-Menu
is available in public domain software collections like the Fred
Fish collection and the Aminet collection.

Another exception deals with the handling of mouse input during

Map View zoom and pan operations and in selection of preview
render windows in Camera View. Each of these operations re-
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quires two clicks of the mouse rather than a click and drag. A
rubber band style line or box will appear when you click the first
point, and the box will move with the mouse until you click the
second point. You'll see additional instructions posted in the win-
dow title bars.

If you need more information on the operation of standard Amiga

gadgets and windows, please refer to your Amiga Operating Sys-
tem documentation .

MagicUserinterface

WCS was developed using the MagicUserInterface (MUI) system
developed for the Amiga by Stefan Stuntz. MUI is copyright
1993/94 by Stefan Stuntz and is used by permission.

You can customize the appearance of WCS’ windows and gadgets
using the MUI Preferences program installed in the MUI direc-
tory. It will let you save window positions so they will open where
you want them even after the computer has been shut off.

Registering your copy of MUI with its author allows you to save
more features like the color of window backgrounds and how gad-
gets are drawn. Registration instructions can be found in the
MUI Preferences program (just named MUT) in the MUI drawer
created during World Construction Set installation.

Non-Modal Operation

34

WCS operates in non-linear fashion. You can have almost every
window in the program open simultaneously, each with its par-
ticular function available to you as you need it.

In many cases the windows communicate with each other passing
information and updating displays to allow an extraordinary de-
gree of user-interaction and feedback.



You can use any window at any time with two exceptions. When
you are actually rendering, all the windows will be suspended,
except for the progress windows and the Status Log window
which will be reporting information about the rendering in
progress. When WCS is waiting for specific input such as a mouse
click all other input will be suspended. This is most likely to hap-
pen in Map View or Camera View. In all such cases, a message
will be posted in the appropriate window title bar explaining
what WCS is waiting for. If the program appears to "hang,” look
for such a messages.

Freeze and Restore

WCS has a Freeze command and a Restore command.

You can use the Freeze command to temporarily store the state of
WCS’ Parameters before you try an experiment. Then if the
changes you make don’t work out, you can use the Restore com-
mand to reset the Parameters to where they were when you used
the Freeze command.

Use these commands to experiment freely. Remember: Good
judgement comes from experience. Experience comes from bad
judgement. Don’t sweat it if you don't like everything you do.
Learn as you go and have fun!

Potential System Font Problems

World Construction Set uses the System Default Text font that
you selected in the Amiga’s Preferences. Normally this is accept-
able but if you use a large font, some windows may not be able to
open in this font and a very tiny font will be substituted.

If this happens, you can change the tiny font if you have a regis-
tered version of MUI. Alternatively you could select a smaller sys-
tem font. Refer to your Amiga manual to find out how.
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Using A Proportional System Font

WCS was developed on systems using Topaz 8, a bit-mapped font,
Proportional fonta may create some mmal:gnment of gadgets in
some windows. Other than being unaesthetic this in itgelf will not
harm operation.

However, due to the different widths of digit characters, you may
find that numeric string gadgets do not always display the left-
most character which can lead to confusion. There is no way to
tell whether this has happened except to click in the string and
scroll the cursor left to the first character. We recommend using a
fixed width font to avoid this potential problem. Resizing win-

dows wider may also help solve this problem by making string
gadgets wider.

Display Compatibility

Because it uses resizable windows in its interface, WCS lets you
take advantage of high resolution displays.

WCS is compatible with third party display cards such as the
Spectrum, Retina, Picasso and Merlin.

Choosing A Screen Mode

36

When you first start WCS it will show you a list of the screen
modes available on your system. You can choose any available
screen mode that can pro-
vide 16 colors, including
very high resolution screens
on third party graphics
cards like the Spectrum, the
Retina, and the Picasso.

WCS uses a 16 color screen for its interface.



viewing Pictures

When you generate pictures, you can view them. wif.h any pro-
gram that can display standard IFF-ILBM 24 bit pictures.

Creating and Viewing Animations

WCS can generate full color image sequences and 16 color pre-
view image sequences which you can compile into animations and
play back using other Amiga programs. For example, both Im-
ageFX and Art Department Professional can create animations
from image sequences, and ImageFX comes with a utility to view
animations. A program called Magic Lantern can create and play
animations on all major display cards. There are also animation
compiling and playback programs available in the public domain.

For real time playback of full color image sequences the DPS Per-
sonal Animation Recorder works well, especially since you can
render directly to its dedicated hard drive. Other real time play-
back solutions available or coming soon at the writing of this
manual include the Toaster Flyer from NewTek, the VLab Motion
from MacroSystems Germany (Noahdi’s in the USA), and the
Broadcaster Elite from Applied Magic.

Lower cost solutions with certain compromises in speed, number
of colors and playback speed include the Centaur Development’s

OpalVision, the Digital Creations’ DCTV, and HAMS8 animations
on AGA equipped Amigas.

For network television work you can use ImageFX or Art Department
Professional to save frames to an Exabyte tape drive for real time
playback on an Abekus digital disk recorder. For film production you
can output high resolution frames to a film recorder.

Questar does not specifically endorse these or other playback

products, but we suggest you evaluate them to see if they fit your
needs.

37



World Construction et

Testing - Render Tutorial

Sure we're jumping ahead a bit here but we figured you'd be
ready at this point for a little entertainment.

Here is a little pre-cooked project ready for you to render in glori-
ous 24 bit color! This will give you a preview of the joys in store
and to check that your WCS installation went OK.

Just to warn you up front, this won't be the best picture you'll
ever create nor the fastest to render. The tutorials in the next
chapter will let you take the basic image you'll create in this tuto-
rial and fine tune it. As you do so you'll learn more of the capabili-
ties of WCS.

Note: If you manually installed WCS and have not added the star-
tup assignments in your user-startup script as suggested in the
installation chapter, please do so now. The following tutorial de-
pends on them extensively! If you used the automatic installation
option, the assignments were made automatically so you don’t
have to worry about them.

Start World Construction Set

+« Start WCS from Workbench by double clicking its icon.

Alternatively you can start WCS from a shell (type: WCS
<returns),

IaTild LanElrpcITegn SOl Srssances. B
Display Hade Hode Infarmatian
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Screen Mode

able
Requeswr‘ Buerscan: (3 Rax | Midin [TIA | Melgne [TEF )]
~ Save Use | Lxit I

Fcan: TEns
ALkrlbutes

e Set the desired mode and screen size and select "Use"
or "Save."
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You should soon see a
gray-blue screen with a
bar of icons in the middle
and a window with a
mountain scene in it.

Admire the picture (rendered with WCS of course), read
the "About" information and then make it go away by
clicking on the Okay button.

You can, if you like, leave it there and just drag it to one
side, or send it to the back with the depth gadget. But you

might as well make it go away since you won’t need to use
it for anything.

One of WCS’ features is its non-modality. Virtually any
open window can be accessed at any time. You don’t need
to close one window to start a new operation in another.

In practice you may want to close windows when you are
finished with them to reduce screen congestion and
memory overhead. But it’s very useful to be able to choose

the windows you want to have open as you work on your
images.

You now should have the colorful Module Control Panel front and
center. This is the trunk of a many-branching tree.

From here you can go anywhere
in WCS with just a few clicks of
the mouse. Since the Module

Control Panel will be open as

long as the program is running you should move it somewhere
unobtrusive such as the bottom center of the screen.
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Load A Project File

For our test rendering you will need to load a Project.

Select Open from the Project menu with the
right mouse button.

A file requester will appear showing the
contents of your assigned WCSProjects
drawer.

Note: If no assignment was made during
installation or made incorrectly you will
now have a request to insert a volume
called WCSProjects in any drive. If that
happens you should abort this tutorial and go back to step
6 of the Installation section above.

Select the file "ColoDemo.proj."

This is a Project file that contains the names of a Data-
base file and a Parameter file as well as many other
names and paths that WCS will use for file access and

storage during this test render.

Click the OK button to load that Project file.

Load a Parameter File

40

You will now see an addi-
tional requester to load a
Parameter file.

It is presented such that by
selecting "OK" in it you will
load the Project as last saved. Alternatively you could se-
lect a different Parameter set, should you so desire.




Getting Started

« For now, just accept the requester as it appears.

You now have loaded your first WCS Database and Parameter
file.

The Status Log window displays messages that WCS feels you
should hear about, such as loading and saving certain files. It
should have opened now
with messages about the

[ t;.-nn Toade
Database, Parameters and | ir,f-;g: G bdscie cu
; H5a? Projact fule Tondeds:
Project you loaded. 7 Sl A

Use the Settings Editor Window

s« Select the Render icon in the Module Control Panel - the
one on the far right that looks like a quill pen drawing a
mountain scene - to open the Render Settings Editor
window.

This is the place where all of WCS’ Render Settings and
file paths are edited.

You probably don’t
need to change any-
thing here but since
this demo is supposed
to be fun and
"fool-proof” we’d better
err on the side of cau-
tion and check a few
things before we begin
our rendering.
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The Settings Editor is composed of seven pages. Near the top of
the window is a cycle gadget that says "Render & Size." This is
the page selector.

You can move to the next page
by clicking on the circular ar-
row at the leftend. —»

= Scroll through the
pages or click on the
text part of the gadget
and drag the mouse
down to the "Image
Save" entry then re-
lease.

on Paths & Ve
Color Maps
Surfaces
Fractals & Ecosystens
Miscellaneous

The page will appear
pertaining to image
saving.

You will need to store
the image after it is
rendered if you wish to
view it in full color. We
want to be sure that a
valid device and path
are specified in advance.

Since this is the first time you are running WCS you should see

the frame Save Path string gadget with the contents reading
"WCSFrames:."

If all has gone according to plan in installation this should point
to a valid path. Let’s check it and see.

* Click on the disk icon to the right of the string gadget.




Getting Started

A file requester will open and should display the contents
of your frame save path.

« I it looks correct select "OK" or "Cancel."

Note: Once again, if the system tells you to insert volume
"WCSFrames" something has gone wrong and you need to
establish that path now. If that happens, just find the
frame output directory using the buttons at the bottom of
the requester and select "OK."

One more important caveat and that is for users operating on less
than eight megs of memory. Rendering takes big bites (or is it
bytes) of memory.

To render the test image as we have configured it will consume
about five Megs of temporary buffer space. If you don’t have this
much available or it has become fragmented for some reason (try
re-booting) you will need to render the image in segments.

¢« Go to the Render & Size page of the Settings Editor and
increase the number of Segments. In the string gadget
next to the label "Segmnt" enter 2. Don’t do this until
you try rendering and determine that there is not
enough memory.

If rendering fails due to memory considerations increase
the number of segments one at a time until it works.

True color images take a lot of storage space as well so nowis a
good time to make sure you have at least one megabyte available
on your frame storage device.

For floppy-based users, if you give your frame storage disk a dif-
ferent name from the data disk and be sure that name is specified
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in the Frame Path of the Settings Editor (see above) WCS will
prompt you to insert that disk when it is needed.

Render A Picture

44

¢ Click the Render but-
ton at the bottom of
the Render Settings
window.

Rendering will begin.

* Sit back and watch the show.

A gauge will pop up to show your progress and estimated time of
completion.

Since you are using the DEM Objects for the first time some addi-
tional computations need to be done. A gauge will pop up that
says "Computing." Soon it will close and a new one will open to
show the progress for rendering that DEM. This sequence will
repeat until all of the visible DEMs have been rendered. In subse-
quent renderings the "Computing" gauge will not appear as this
is only necessary the first time each DEM is used.

Note: To abort the rendering for any reason click "Cancel” in either
progress gauge window and control will be returned to any open
windows.

*  When rendering is complete, load the image into your
favorite 24 bit display program to view it in true color or
reduce it to a color depth compatible with your display
capabilities.

The images WCS renders are saved to the directory that you as-
signed as WCSFrames. The images are numbered according to
the number of the frame that was rendered. Both the frame num-
ber and its name can be changed in the Render Settings Editor.



Hopefully all went well up to this point but if it didn’t, go back
and make sure your installation was correct.

Status Log Messages

You're done with your rendering, but just for fun let's do one more

thing:

Take a look at your Status Log window.

If it's not already open, select the
Log command in the Project menu
to open the Status Log window.

Messages appear
in the Status
Log while ren-
dering. Serious
problems are
preceded with
the "ERR:" pre-
fix, which stands for "Error." Less serious problems are
prefixed with "WNG:" which stands for "Warning." You
can use these messages to see if there were any problems
in the rendering process.

There will be various "DTA:" (stands for "Data") or
"MSG:" (stands for "Message") messages giving statistical
information which you can use to help make decisions
that improve picture quality and rendering speed. You'll
learn more about that in the next chapter.

In the next chapter there are some tutorials that will lead you
through techniques for improving the quality of the rendering you
just created, and to help you understand some of the Status Log
messages.

This tutorial is a rather slow image to render. It was selected to
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give you the broadest exposure to the supplied terrain data and v
provide a final image of acceptable quality with a minimurm of
understanding. There are many ways to optimize rendering apeed
discussed in the Tips & Tricks chapter of this manual.
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Tutorials

 Overview

* Tutorial One - Image Quality

e Tutorial Two - Image Composition
* Tutorial Three - Motion Paths

Overview

In this chapter you'll learn some key tips ar§d techniques for get-
ting excellent results with World Construction Set.

It’s important that you step through these exercises just as they
are written since some later steps depend on the outcome of ear-
lier ones.

When you have finished these tutorials, feel free to go back and
experiment to your heart’s content. You may well end up with
something even better.

But first...

Before you proceed, please take a few minutes and read the first
few chapters of this manual. You'll want to be somewhat familiar
with the various data types WCS uses.

It would also be a good idea to skim the overview sections of the
rest of the chapters to get a passing familiarity with the various
program modules.

As you progress through the tutorials, use the rest of the manual
to help answer any questions you might have. Use the Index and
the Table of Contents to find out where to look for more informa-
tion on any of WCS’ features. Use the Glossary to check the defi-
nition of any unfamiliar terms you see.
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The Tutorials

This tutorial chapter is broken into three parts.

The first Tutorial shows you valuable ways you can enhance the
landscape to achieve higher quality images. You’ll learn how to
use Polygon Interpolation, Fractal Depth, and Ecosystem Textur-
ing to make your images more realistic.

The second tutorial lets you explore the vast power of Ecosystems,
learn how to control what you render using the Database Module,
and experiment with the Motion Parameters as you improve im-
age quality even further. You'll learn how to directly control the

camera, the sky, the sun and the haze to fine tune the composi-
tion of your image.

The third tutorial shows you some of the ways that WCS lets you
bring a landscape to life with animation.

Let's jump right in.
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Tutorial One - Image Quality

For every combination of Camera and Focus Point there are a
million and one different images that you can create. Motion,
Color, Ecosystem Parameters, Render Settings and the DEM in-

terpolation level work together to give the final result its charac-
ter.

We will say right at the outset that you should not be overly dis-
appointed if the first several attempts at creating an image give
less than the stunning results you envisioned. There are many
variables involved and it takes time to bend them to your will.

In this tutorial we will begin with one of those less than stunning
images and see what can be done to correct certain obvious flaws.
Then we will work on some of the finer aesthetic points until we
obtain a reasonably outstanding image.

Our goal will be to create an image that looks fairly realistic. We
may depart from nature’s scheme a bit to add interest to the im-
age. Do not shun this exercise just because your only interest is in
creating fantasy worlds of pure imagination. The tricks we will
show you apply regardless of your aim.

We will assume you have tried the Render Tutorial in the Getting
Started chapter so you already know how to load a Project file.

Here we go!

Open the Project

To begin this exercise, load the
"ColoDemo.proj” Project file.

e Select Open in the Global
Project menu.
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In the file requester se-
lect ColoDemo.proj and
hit OK.

ColoDemo.proj will be
found in the
"WCSProjects:" directory.

When the Parameter file
requester appears select
"Tutorial.par."

This file contains the ini-
tial Color, Motion, Ecosys-
tem and Render Settings
Parameters for this tuto-
rial.

If you make a mistake and load the wrong one you can
load the correct one with the Parameters menu item

"Load All." Simply select the correct file, "Tutorial.par,” in
the requester,

Disable Some of the DEM Files

50

We always want to minimize rendering times. One good. t.ip fo}"
doing that is to disable DEMs that are not going to be visible in

your picture. For this tutorial there are several DEM files we can
disable:

Open the Database Module pop-up menu by clicking the
leftmost icon in the Module Control Panel (the small
window with the pic-

ture buttons).
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» Select "Edit" from the pop-up menu.

This will open the Database Editor.

DEMs can be individually
enabled or disabled. In the
list at the right side of the
Editor you will see all the
Objects available for map-
ping and rendering. Those
that begin with a number
are Digital Elevation Models.

The first two digits of DEM names represent the latitude and the
next three represent the longitude of the one degree block that
each DEM is a part of. The DEMs then have a letter appended to
them to indicate where in the block the DEM is located.

The items in the Editor List that are preceded by an asterisk are
enabled.

For this exercise we want to minimize not only rendering times
but the amount of memory and time taken for certain interactive

functions. We do this by disabling any DEMs that are not imme-
diately essential, those that do not appear in our scene.

There is an interactive way to determine which DEMs you need
from the Map View Module but for now, just take our word that
you can disable all DEMs except 39105.C and 39105.G.

The easiest way to do that is:

» Select any one of the DEMs by clicking it in the List.

51



You will see that Layer 2 on the left

BolntITT (O} Tops. i

L...::irgf- omjrures| side of the window says "TOP." That is
Layer 2 [TOF 7| seldion, | 08 the designation for a topographic

Lo babat. o A9 282 DEM.
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Click on "SEL" in the Layer 2 row

You will notice all the DEMs become highlighted in the
List. They are now selected for group modification.

Click the checkmark gadget
near the top that says
"Enabled."

The checkmark should disappear along with all the aster-
isks. All DEMs are now disabled. You have disabled the

"TOP" layer.

To enable the ones we want:

Scan down the List (use the scroll gadget if the items
are not in view) until you come to 39105.C.

Double-click on this item.

The asterisk should reappear for this
item only.

Do the same for 39105.G.

All of the rest of the items in the Database are Vector Objects.
They should all already be enabled at this point.

Note: Later we will show you a way to temporarily turn off all Vec-
tor Objects when you render.

Now you can close the Database Editor and the pop-up menu.

Use the close gadget or hit the Escape key when the
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window is active (active windows have a dark blue
frame).

Render an Image

Let’s go ahead and render this scene just the way it is so you can
see what we are starting from.

You should first set the name of the output file to something de-
scriptive. Do this in the Settings Editor.

Open the Render Settings Editor by clicking on the Ren-
der Module icon (on the far right end of the MCP).

This window is arranged in "pages." On the first page are
the image size Settings. On the second are the frame save
paths.

You can scroll through
the pages by clicking
on the circular arrow
at the left end of the
cycle gadget at the top
of the window.

Change the name of
the "Save File" on the
second (Image Save)
page to "TutorialA"

To begin rendering, se-
lect the Render button at the bottom of the Settings Edi-
tor.
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If you have at least 6 megs of free memory and it is not
too badly fragmented the rendering should go OK. If yqy
get an "out of memory" message, you may have to close
other applications or even reboot the machine and start

again.

If you still have a problem you will need to render the image in
segments which will take just a little longer but will give the
same result:

Open the Settings Editor again.

Increase the string gadget value
labeled "Segmnt" to two and try ﬂ
rendering again. >

If it still doesn’t render you can increase the segments
again to three or four.

View the Image
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When the rendering is complete, the image will be saved in what-
ever directory you chose as your WCSFrames: directory during
installation.

If you followed our naming instructions, the image file will be
named Tutorial AO01. The last three digits correspond to the
frame number.

To view the image:

Load the image into a 24 bit image viewing program or
image processor.

Note: Any program that can load and display an
IFF-ILBM 24 bit image will work, including OpalPaint,
ImageFX, Art Department Professional, Toaster Paint,
Spectra Paint, TV Paint, XI Paint, Alpha Paint, True Bril-



liance, etc., as well as 24 bit picture viewers that come with
various graphics cards like the Spectrum, the Retina, the
Picollo, and the Picasso.

What you should see is a lot of white, green, gray and brown
patches, some dark green spiky things in the foreground valley
and a blue sky with a white band running through it.

Note: If this is not what you see, go back and repeat the operations
above. You may have enabled the wrong DEMs or loaded the
wrong Parameter file.

Pretty nice, huh? Don’t worry, now we’ll learn how to make it look
better.

Increase the Quality

Polygons are both the blessing and bane of WCS images. They are
the underpinnings of our rendering scheme and give WCS’ ren-
derings their unique realism. However when they are too large
they can quickly destroy that realism.

Put aside in your mind any other problems of this first rendering
and let’s consider the resolution issue. WCS gives you several

powerful allies to help you fix these obnoxiously large polygons:

DEM Interpolation
* Fractal Depth
e Ecosystem Texturing

We will use them all in this example.

DEM Interpolation
When polygons are as apparent as they are in the first rendering,
the first technique to use is DEM Interpolation.

e Open the Data Ops Module pop-up menu by selecting
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the second icon from the left in the Module Control
Panel.

Ccanvert penw | *  Select "Interp DEM" and a small window will

open.

* Using the "Select Files" button and the file requester

that it invokes, negotiate to the directory that contains
your DEM data.

This will be the WCSProjects:Topos.object drawer. You

will see a list of all the DEM sets that were supplied with
the program.

We only wish to interpo-
late the two that we need
for this project, "39105.C
.elev" and "39105.G
.elev.”

* Click on one of these and
while holding the shift
key click on the other.

* Select "OK" to close the requester.
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In the DEM Interpolate win-
dow there should be a "2" in
the text gadget labeled
"Selected.”

We will use the default Variation variables so just select
"Interpolate" and wait until the process is done.

You’'ll see progress gauges that tell you how
the operation is proceeding.

When it's done, close the DEM Interpolate window.

If you look in the
Database Editor /{E
you will see that  [{55e ¢ ST EoErRl A8
the two original  [tever: '@J%}ﬁwﬂ e
enabled DEMs —Label 11

are disabled and
there are eight
new DEMs at the
bottom of the list.
They should all
be enabled at
this point,

Save the Database using the Save button in the Data-
base Editor.

You will see a file requester with the name and path of

the current Database. Select "OK" to save it again with
the same name.

Note: You must save the Database file any time you make

modifications to it that you want to keep. This includes
adding Objects to it by interpolating DEMs as you just did.
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¢ Close the Database Editor and try rendering again,

If you wish to compare images as we proceed, you can firgt
rename the image save file to TutorialB so that the firat
image does not get overwritten when you render,

You will notice that rendering takes a bit longer this time.

Note: Some of the DEMs render very quickly, in fact they contrib.
ute nothing to the image. Later we will learn how to check the Sta.
tus Log to see which DEMs are unnecessary so we can disable
them in the Database List. This will shorten overall rendering
time.

When the picture is rendered, view it like you did before.

Fractal Depth

You will still see some polygons in the last rendering but they are
now down to a more manageable size.

Rather than interpolate again, It's time to use Fractal Depth. Up
till now we have not added any fractals. By increasing the Fractal
Depth we increase the amount of apparent detail:

-__-.-'.-.l..":‘-.'iib'i.._. Ll & ==
Fractals & Ecosystens
Fractal Depth [i|d3
Mo Fixed Fractal Depth

* Open the Settings Editor in the
Render Module and go to the
Fractals and Ecosystems page.

|z Ecosusten Flattening
||| T No &ilobal Gradients :
| Eee n/e [3mi[ 23] Snow n/= [wawi <]
: Ref Latitude [ﬁtﬁ,u,\ ;

Change the number in the top-
most gadget, labeled Fractal
Depth, to "1."

Tree Ht Fact [9

@ |
adel Path [6/Colobenn.CHaps | ||

o Kee | Hender | ancel

|“

You can experiment later with in-
creasing this value further still.

* Change the render file save name if you desire on the
Image Save page and render again.
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This time you will notice a great difference in the look of
the image. There is considerably more intricacy to the

terrain cover. There are more trees and very few apparent
polygons.

We're making progress.

You could increase the fractal level yet again at this point but
that would increase the rendering time.

Ecosystem Texturing

There is another way to be rid of those remaining polygon shapes
without sacrificing speed. Using Ecosystem Texturing, we can

add textures to the ground, rock and low vegetation Ecosystem
Classes.

Open the Ecosystem Editor by selecting "Ecosystem"
from the Parameters Module pop-up menu or from the
Modules pull-down menu.

tem.
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All the attributes on the right side of the window deter-
mine where and how the Active Ecosystem will be ren-
dered.

Our current image doesn’t use water, but scroll down the
list on the left side of the window using the cursor and
notice the varying attributes of the different Ecosystems.

In particular, pay attention to the Density value just to
the right of the top of the Parameter List. This is the
value we are going to
modify. It controls the
percentage of polygons
that receive a texture
during rendering.

We want to change those Ecosystems which are causing us prob-
lems, namely Rock, Bare and Tundra. Actually Rock is the main
offender because of the steep slopes on the right edge of the image

but let’s change the other two just for consistency and so you can
see the result.

Select the Rock Ecosys-
tem by clicking it in the
List.

Increase the Density
value to 100 percent.

Select the Bare ecosystem and increase its Density
value to 100 percent.

Select the Tundra ecosystem and increase its Density
value to 100 percent.

We'll come back to this window and do some more editing
later. For now, close the window.



Click the Keep button to close the Ecosystem window
and preserve the changes you made.

Render and view the image to see the effects of these
changes.

These three techniques, DEM Interpolation, Fractal Depth and
Ecosystem Texturing, can be applied to any scene to achieve the

optimal balance between rendering performance and image qual-
ity.

When you are very close to the terrain you may need to interpo-
late yet again and increase the Fractal Depth to 2 or 3.

Save the Parameter File

You may wish to try some other combinations now, but first save
your Project with a new Parameter file before you modify the
Project further, You'll use this Parameter file in the next tutorial.

The Parameter file will contain all of the Ecosystem, Color, Mo-
tion and Render Settings that you have modified up to this point.

Use the Global menu item "Save
All" in the Parameters menu.

You can name the file anything you wish. WCS will ap-
pend ".par" to the name if you do not.
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The arrangement of elements in a scene, including Ecosystems
and the positioning of Camera and Focus Points, is largely subjec.
tive. What we will attempt to do now is show you how typical
modifications are made with an eye toward improving the image
we began in the last section,

Begin by loading the same Project file, "ColoDemo.proj"
and the Parameters as they were saved at the end of
the last tutorial section.

Glaring problems

In looking at the last image we rendered there are nine rather
glaring problems and deficiencies.

1

There is just too much sky.

The image is almost half sky. A good rule of thumb is to
have about two thirds terrain, one third sky.

The white stripe, called the Horizon Line, is too high in
the picture.

It should be just behind the horizon. The Horizon Line
simulates the lightening of the sky as it nears the earth.

There isn’t enough haze to give a sense of depth to the
image.

The terrain itself has some rather annoying flat spots.
The lighting is too bland.
The snow line is too level.

The snow cover is too even.
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7 There is too much tundra and not enough forest.

8 The trees are too small.
Don’t worry, we can fix these problems.

Render at will

We will do much as we did in the last tutorial, describing modifi-
cations one at a time, except that we won’t tell you when to ren-

der a new image. We'll just describe the changes and you can ren-
der at any time as we go along.

The more often you render, the better feel you will get for the ef-
fects we are creating with each step of the process.

Save Often

Be sure to save your work frequently, especially the Parameter
file.

’Scuse Me While | Fix The Sky

Let’s do something about the first problem: too much sky. The

solution is to tilt the camera down so it’s aimed more at the land-
scape and less at the sky.

In the Parameters Module pop-up menu select "Motion."

The Motion Editor will
open.

Here is where we
would edit features
such as Camera posi-
tion, Sun position,
Haze distances, etc.
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