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Introduction 11

Hardware Requirements:

Amiga 500,100,2000
1 megabyte of memory (minimum)
1 floppy disk drive (minimum)

Optional:

Hard disk

68020 or 68030 CPU

68881 or 68882 math coprocessor

Introduction

Welcome to Turbo Silver, the finest three-dimenalaay-tracing
animation system available for your Amiga computerbo Silver lets
you create stunningly lifelike stills and animagesdjuences as well as
realistic scenes that could only exist in your imagon. Among its
many advantages, Turbo Silver offers you:

» seamlessly integrated Object Editor and Animatiditde

« fastest rendering time of any Amiga 3D ray-traginggram

« ultra-fast solid-modeling preview mode with shadamgl smoothing
* full use of HAM (hold-and-modify) mode for 4096-oolray tracing
* hierarchical object grouping and movement

« true 3D solids, thus object file compatibility witther 3D modeling
programs

* object creation commands include spin and extradeedl as
point-by-point and face-by-face

« powerful Undo command allows for easy experimeoitedis well as
human error

* many object attributes include color, reflectioriror), transparency,
roughness, specular, hardness, refraction, shaagd/tsmooth/facets,
blending-most applicable to parts as well as eiijects
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e turbocharged animation generation

e up to eight different IFF Brushes-any image,udeig HAM
interlace,

can be wrapped around any shape

. eight different Stencils per frame-hand-drawrpsisahat become

soli-
and can take on any Silver attribute, including Bf&ish wrapping

. eight different object textures per frame-a umifgattern with

various
user-definable attributes (e.g. size and color)
. up to 999 frames per animation sequence
« Virtual File storage system permits each cell tadeomplex as

memory allows
* super requesters permit setting and viewing of ngangmeters on one

screen
« up to 32,000 light sources per scene
« light source can project IFF images onto otheraibje
« true light refraction for transparent objects (iuntthg default settings for
glass, water, and crystal)
« special perturbance mode for 'broad-field' aninmatio
« full support of CSA Turbo and work-alikes (68020LC&nd 688381
floating-point coprocessor to speed rendering tinyegp to 400%)
« full support of Amiga's multitasking operating sst

Quick Start

As you're probably curious to see just what thiggpem can do, here's a
step-by-step mini-tutorial that lets you quicklgate and render a 3D
object.

1. Run Turbo. When the program starts (it looks blfilm strip laid
horizontally across the screen), select New froerFite menu and select
a drive and name for the new file. We recommendguaiblank, newly
formatted disk for data.
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2. Click twice on the leftmost frame, number 1the film strip. The disk
spins for a moment, then the Cell Editor Windowegms. The small
circle in the window is the camera. Press F10Herright view to see
that the camera is pointed forward, then presoR8turn to the front
view.

3. Select Add from the Edit menu, and select Custom fhe Add
submenu.

4. When the Custom object requester appears, clicooe, then close
the requester by clicking on the close gadgesingper left corner.

5. The cone should appear in the center of the windoleyed orange. If
the Rename requester appears simply click its gadget. Press
function key Fl and the cone turns blue.

6. Select Track from the Special menu. This keepsdngera pointed at
the cone.

7. Press function key F7 to activate the Attributegiester.

8. Click on the square gadget labeled Color near pipeuleft corner and
the large square in the requester turns white. Bragsreen and Blue
slider gadgets in the requester's upper right cathéhe way to the
left-the large square in the requester should itedn This makes the
cone red.

9. Close the requester by clicking in the upper lefner.

10. Select Axis from the Edit menu's Add submerhis Will be our
light source.

11. When the orange axis appears, close the Remguester if present,
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then press Fl once-it turns blue-and again-it tgreen.

12. Click the mouse near the camera at its heightitle above, but not
too near so you'll be able to see the object'srafpatihe axis instantly
moves to where you click and turns back to bluereposition the axis,
press Fl again (the axis turns green), then alitké new spot. This sets
the light's height, but we also need to move ityafn@am the cone.

13. Press function key F8 to switch to the top viemess Fl to turn the
blue axis green, then click to the side of the cart@reposition it, again
not too close. If at any time you click away frdme taxis when it's blue,
it will turn white and you'll need to click on @ teselect it for further

operations.

14. Make sure the axis is blue. Now press F7 tokethe Attributes
requester for the axis. Click in the square gadggtto As Sun near the

requester's lower left corner (an X appears ithen close the requester.

15. We're almost ready to render the image of dhe.cExit the Cell
Editor by clicking in the close box in the windowisper left corner. The
disk spins for a moment, then the initial scredmctvlooks like a
horizontal strip of film, appears. This is the Awition Editor, and its
menu commands are used for rendering picturesranthgons.

16. Even rendering such a simple object can take gwvhile with ray
tracing, so to speed it up we'll set a zone toaendly a small portion of
the screen. Select Set Zone from the Options Mdiouise coordinates
are shown at the top of the screen. Click thenteftise button at 120,65

and again at 200,140.

17. To render the image, select Generate from thgldy menu. A
screen message constantly informs you of the pseigne of the image,
which may not be viewed until finished. This shaiakke several minutes.
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18. When the image is completed, an asterisk appeding ilower portion
of Frame 1. Make sure the frame is selected (titerieg appears white,
not orange), then select Show from the Display menu

19. In a few moments you should see a nicely shadedaed against a
black background. If not, go over the above stepefally.

20. Click the left mouse button to return to the AniroatEditor.

About This Manual

The Turbo Silver manual is divided into severaltgar

Introduction

Getting Started

Gen era! Reference
Reference-Object Editor
Reference—Animation Editor
Appendices

If you've used Silver before you may wish to skip tntroductory section
if you're in a big hurry. But if you're not, readegything-the program
has changed a lot!! Even if you're familiar witlethasics of 3D design
and animation, you should start with the Introdoctand read through
the entire manual at least once before using thgram.

We can't impress upon you enough the importanceading and
rereading the Reference Section of this manuahdlgh easy to use,
Turbo Silver is an advanced and complex piece @ifvsoe. If you
consider your time to be valuable, you owe it tangelf to learn to use
the program as efficiently as possible. As friendhd ergonomic as the
Amiga's Intuition interface may be, we can't poBsjlut every fine point
of the program into the menus. And since the dgnsithe information
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contained in the reference section renders it estigle at a single
sitting,
rereading the material is important.

What is Turbo Silver?

You're probably familiar with graphics programstsas Deluxe Paint Il
that let you paint with color directly on the conbguscreen. Even if
you're not a major drawing talent these programe gou many tools
with which to create interesting pictures. If yae a skilled artist,
however, you can use paint programs to createstiedlboking scenes,
and with a lot of work, even photograph-like imagesrbo Silver is a
different kind of graphics program that does thedhaork involved in
creating a 3D scene for you. To create an imagefiyst use a 3D editor
to place wireframe objects in a three-dimensionahs, describe various
attributes of the objects and the general scemktheam let the program go
to work to generate the final image in a procedied¢aendering'.

Turbo Silver's 3D Object Editor lets you create pisout any
three-dimensional shape you can think of, and evsw you might not
have. Most of Turbo Silver's objects are compodeal mumber of
connected triangular faces, each of whose corseralied a 'point'. You
can create custom objects by adding points anywihetee 3D space,
then connecting them in triangular faces. You aaate round objects by
spinning points about a central axis, and you carude flat shapes into
solid ones. A special 'Extrude Path' command letsextrude objects
along complicated paths. You can move or rotateged or individual
objects as well as points and faces. You can ammyof a generous
assortment of attributes and properties as welbjects, groups, and
faces. You can wrap IFF image files around any steapl use special 2D
objects called Stencils that can be created withpaint program.
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Turbo Silver's Animation Editor is what you see whmu first start the
program-it looks like a film strip laid horizontglacross the screen. The
Animation Editor lets you manipulate entire cellg;luding all objects

and properties contained therein. You can cut, copynbine and paste
cells, and make new cells containing copies ofastiag cell. To edit an
individual frame of the animation you just click gdme corresponding
frame with the mouse and you're transferred toQbgct Editor, where
you can create and manipulate objects. Once ym&vep a scenario in a
cell, you can animate it automatically across angnher of frames with
the Story command.

The Animation Editor also lets you generate imagestills for any cell
or groups of cells, combine cells into an animateduence, or perform
both steps with a single command (Make Scene).réate an animated
sequence, Turbo Silver combines consecutive franages into a single
file which can then be played back outside the paogby a small
included player program. Turbo Silver's compresdimrhnique makes
maximum use of your computer's memory when creaimignations by
saving only the changes between frames.

What is Ray Tracing?

Traditional microcomputer-based 3D drawing progrdnage been able to
render only primitive-looking views of solid objsctdue to the limited
resolution and color palettes of early machines $tandard technique
used by these programs is called solid modelingisiadble to perform
limited shading at best. Ray tracing, an advandadeddering technique,
literally traces the paths of thousands of indiadays of light through a
three- dimensional scene via computation. Of cothisescene must first
exist in the computer's memory, described as dgisiats and lines
between them. The computer performs millions o€ahdtions to
generate a ray-traced image. The Amiga is the fioshe computer with
high enough resolution and enough colors (409@etdorm true ray
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(assuming you've set the current directory to the entaining the Turbo

tracing, and Turbo Silver pushes this advanceatbortdable new Silver program).

technology to its fimit. When the program begins you're placed in TurboeB#gvAnimation
Getting Started Editor, which looks like a horizontal film strip efght frames, with a
etling Starte ninth near the bottom of the screen between tvdestjadgets. To begin

working on an animation you must use the New orrOqmmmand from

Turbo Silver isn't copy-protected, so first duplecthe program disk : ] \ .
the file menu. More about this shortly, but first'ivdiscuss some

using your standard disk copy procedure (see yooiga owner's manual

for details). Store the original Turbo Silver diska safe place and use important details.

the copy to work with. If you have a hard disk yoay wish to install the

program on it by simply copying the files over-veeommend creating a NOTE: Remember that Turbo Silver requires at least ongaimgte of
new subdirectory for Turbo Silver and its files. memory to run. If you attempt to run the programeonAmiga that

contains less, you'll encounter a fatal softwarerer
Please remember that we've worked hard to cresteitbgram and

depend upon its sale and legal usage for our tigeli. Impulse won't Disk Usage and Memory Usage

insult your intelligence by overstating the facttlyiving away or selling

copies of commercial software you've bought igjéle so please don't do Once loaded, Turbo Silver doesn't need to accegsrtigram disk any

it Each copy of Turbo Silver that Impulse sendstwag a unique more. This is of great benefit to floppy-disk userko can use all of a
traceable imbedded code which is indelibly retaiime@ny copies you blank disk for data without having to swap the pangdisk back in at
make. Remember that Turbo Silver is protected agéoss of media various times. However, Turbo Silver lets you stiifferent types of
integrity with a lifetime warranty. We protect yoplease protect us as data in different directories, so more disk storpeenits you

well. correspondingly longer animations.

Running the Program Silver uses a Virtual File storage scheme to mad@miemory and let you

create as complicated objects as possible in eslciWhen you enter a
cell from the Animation Editor its contents areded from a temporary
file, and when you edit from the Object Editor wepkce the cell is saved
to a temporary file on disk. You can set the dewe directory (path)
used for this operation with the Cells item in &@mation Editor's
Scene menu. Despite this automatic backup systermyast use the
Save command to ensure that edited cells are sstelyd on disk for
future reloading.

Start up your system with Kickstart and/or Workldewersions 1.2 or
higher according to your owner's manual.

To start using Turbo Silver, place the working capgny drive. When
the Turbo Silver disk icon appears open it, theenagbeTurbo program
icon that appears in the window. If you have flogdpoint math
coprocessor (68881 or 68882 or equivalent) instatieyour system run
Turbo.fp instead, also supplied on your program disk. Td $iarbo
Silver from the CLI, type Turbo or Turbo.fp frometcommand prompt
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Although Silver can use all the memory availablgaar system for each
cell, there's no reliable way to predict memorygesd'[*™

situations. All objects use memory, so the moremem

objects is, the fewer you'll be permitted to creRemembe **
spinning and extruding objects with many points add tremen,

their complexity. Another point to keep in mindligt Silver

special technique while rendering that 'spreadsyour seem

available memory to generate it significantly mquéckly. 1

animation sequences Turbo Silver uses a speciabnyesavin

technique called delta compression in which onéyptxels that

from frame to frame are saved. Thus for exampke dase in which
67-kilobyte frame is followed by one in which théseelatively little
change, the second might require only 30K of serdgis allows you to
create longer animations than would fit in memoithaut the benefit o;
compression. However, you must still be wary ohtireg animations that
are larger in size than the amount of memory inrymmputer-you won't
be able to load and display them.

Turbo Silver Conventions

Hot Keys

When you're first learning to use a program, ftgreat benefit to be able
to access any of the relatively unfamiliar commanitls a mouse pointer
and pull-down menus. Once you start to feel at hdroeever, you
sometimes need to work a little more quickly. SobbuSilver gives you
'Hot Key' keyboard alternatives to most menu condgalisted to the
right of the command in the menu. In all casesis® a Hot Key first
press and hold the right Amiga key (to the immexdiaht of the space
bar), then press the second key shown to the estrigiit of the menu
item (e.g. to delete a selected object or cell-Righiga-D- hold down
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the right Amiga key and press the D key). All ofrBa Silver's Hot Keys
are listed on the enclosed Quick Reference Sheet.

We recommend that one of the first Turbo Silver Keys you learn is
the powerful Undo command (Right Amiga-U), avaitabi both the
object and Animation Editors. It always returns youhe condition
before the last command.

Special keys used in the object editor are fundtieys Fl, which turns an
orange 'selected' object blue, or if the objectiisady blue it is 'marked'
and turns green, ready for repositioning-click th@use at the new spot.
The F2 key deselects the last picked object in Muodtde. Also, the four
arrow keys let you scroll the Object Editor windowthe indicated
direction.

List of Special Keys

Key Function

Fl Picks selected group, object, face, or point (sasnédd
Select from Pick Menu)

F2 Removes (‘un-picks') last object, fac@aint picked in Multi
mode.

F4 Invokes Global Settings requester

F5 Invokes Camera Settings requester

F6 Invokes Transformations requester (if obig picked)

F7 Invokes Attributes requester (if objeqgpicked)

F8 Top View

F9 Front View

F10 Right View

S When rendered frame is being viewed witbvbbommand,
this key saves the image in IFF format.

Left Shift - When held down in conjunction with neaior Fl-key
selection, allows picking multiple objects, poirgdges, or faces.
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You can set function keys to invoke any Object &dihenu command
with the configuration file. See Appendix A for dés.

Menus and Submenus

Many of Turbo Silver's menu items have sub-mennod,as in most such
cases navigation of these can be a bit trickyrat.fiWhen using the
mouse to access submenus, it's best to drag theenaithe way to the
right side of that menu sub-item. As with any nemiga program, we
recommend that you test drive the mouse througlvdinieus menu items
to get a feel for the layout.

Mouse Usage

Mouse usage in Silver adheres to the Intuitionda&ath used by many
Amiga programs. To access the drop-down menus, ¢habeh the right
mouse button and move the pointer to the top oltireen. Use the left
mouse button to select and access frames whem iAritmation Editor,
and to manipulate objects when in the Object Edi¥dnenever this
manual uses the phrase ‘click on' something, ilnsi¢a position the
mouse cursor over the object and press the lefobuthen release it. On
the other hand, ‘click and hold' means to keepéftenouse button
depressed, the way you keep the right mouse bupttessed when you
navigate the menus.

Entering Numeric Data in Silver - Using the Requesrs

Turbo Silver uses a lot of numbers-for color, posit rotation, size, and
many other settings. Most requesters let you useotvithree different
methods for entering values: directly from the kegtal; by clicking and
holding on up/down value adjustment gadgets (tbel like small
arrowheads) next to the number; or by clicking drebyging the value
slider left or right. When you hold the mouse bottmwn on the
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/P up/down value adjustment gadget for more théewaseconds the rate of

change gradually accelerates. The Transformatieggester doesn't use
sliders, and some smaller requesters require yente numbers directly.

IMPORTANT NOTE: Whenever you use the computer keyddo
enter text or numeric data into a Silver requestu, must press the
Return (or Enter) key in order for the new dataeaegistered. In most
requesters, pressing Return also takes you toekiefield, unless you're
in the last one in the form.

File Requester

If you've ever used an Amiga program that saves/antbads files you
understand how Turbo Silver's file requester worBglow is an
illustration:

o e—

]

(dir) £1.M1
(dir) £f.CEL
(dir) £f.S1L
(dir) stuff

| eescscem—
[DHI ] (RART

File Requester

Note that the bottom row (or rows) of gadgets mfite requester shows
all drives on line in your system. Also, the twir@ost buttons in the top
row labeled ROOT and PRNT are for maneuvering ugwaough disk
directories. Click on the ROOT button from withinyasubdirectory to
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return to the highest, or root level. PRNT staratsHarent; click on this
button to return to the subdirectory immediatelgwabthe current o
specified in the DRAWER line. In hard disk usades line can be blanl
even though you're currently viewing a subdirectamywhich case the
PRNT gadget has no effect The window above theedsittons shows a
list of all files and directories in the currentetitory. Note that when
using the Open command, only Silver Script filed directories appear in
the file list, and the .SCR extenders don't app€kck on any other
gadget to list files on that drive. If there arermdiles than can fit in the
window, use the slider to the window's right toddkcthe others into view
(click on and slide the dark bar vertically, orcélimmediately above or

below it).

To see the files inside a directory, click on tlrectory name in the file
list window. You can also type in a path name afftstt clicking in the
box to the right of the word DRAWER above the testdow. Once
you've found the name of your file click on it, then the OK gadget to
the lower left of the window. If you're using theeWN command you'll
need to click on the box to the right of FILE aygé in a new file name.
To escape the file command without changing anglsimply click on
the Cancel gadget.
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Overview

Reference Section
The 3D World of Turbo Silver - An Overview

We've got a slight problem to overcome here. Yaylsemans and
computers have absolutely no problem dealing Wittet dimensional
worlds. Unfortunately, we've yet to develop effeetBD displays for our
computers, and so must command them using interfased on the flat
displays currently in use. Alas, it's most difficta effectively represent
a 3D world on a 2D display, and to quickly showradjes in the world or
display.

Turbo Silver's Object Editor uses a three-windospldiy (one window at
a time) to show the scene you're working on froredtdifferent
angles—above, from the front, and from the rigihe sirhese in
combination with the wire-frame mode of displaydigéves you a
reasonable idea of where things are and how thaggsioned. Among
the advantages of seeing only one view at a tieéeaver confusing
details for you and less for the program to redrdagn you change
something, resulting in faster and more resporesiiting.

In Plane Geometry you learned about the X and s atéhe Cartesian
Coordinate system which could be used in mathes&tienake
two-dimensional graphs. In 3D computer graphicsia taxis is added to
be able to describe an object's depth as welkaseight and width. Each
point in the Turbo Silver 3D world can be referethes a unique set of
coordinates (X,Y,Z) on a three-axis Cartesian eiee system. See the

illustration on the next page:
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Z Axis
+1000 +1000
+1000

-1000 X Axis -

<k 1000

X,y,Z axes showing +/-1000 extent

Thus the X coordinate describe's a points horizgrusition, the Y
coordinate its depth or 'in-out' position, and Zheoordinate its vertical
position. Note that the center of the Turbo Sil®Brworld is at 0,0,0, and
its extent is 1000 units in any direction. This me¢hat all realistic
coordinates must fall in the range (-1000,-100@&)ao
(1000,1000,1000).

Each object in Silver (except the special sphetesamface objects-see
Edit Add Sphere and Edit Add Surface below) cossi$ta set of points
in space connected in triangular faces and/or edgigiects can be
grouped, and you can manipulate groups, objectsetsdof independent
objects, sets of points and faces in a variety afsiall described in detail
below.
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3D Axes

As an example and to help you start thinking irsthierms, imagine an
object at coordinates 0,0,0 illuminated by a lightrce at -80,-90,100. In
this case the light source is eighty units to g#fedf the object, ninety
units in front of it, and 100 units above it.

In addition to describing objects' shape and lacgtthe three- axis
system is used to describe rotational movementbd &ilver can rotate
groups, objects, faces and points in one-degreaenments about any or all
of the three axes.

Since Silver's wireframe editor lets you move graugbjects, points and
faces interactively, you won't often need to deéegatly with location
coordinates. But should you need to use the TréasRotate, or Scale
commands, it's important to know the differencen®stn local and world
axes. Every object in Silver has a small axis,airaf X, Y, and Z axes,
associated with it that's used as a control aneintation point. When an
object is first created, its axis is aligned wikte tSilver 'world' axis-that
is, as seen from the front X is left and right,svim and out and Z is up
and down. But when it's rotated it's no longer adid, and you get
different results from performing the above tramsfations on a local or
world basis. Silver performs translation, rotatiamd scaling in the
direction of any or all of the three axes. Trangfations on the local
basis take place in the direction of the objecgmmup's axis. On the other
hand, the world's axis never changes. This fleitipbdives you complete
control performing transformations.

HINT: Since you can rotate, translate, and scajectdon their own
axes, you might want to change an object's axiscoasion. For
example, you can rotate an object on any of itscesr by positioning its
axis there. To do this, pick the object, activatk Face mode, pick any
face, Mark it, then click on the new location foe taxis (you'll find
further explanation in the Reference Section bel®m)this from all
three views for precise interactive placement efekis. By the way, to
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perform actual transformations on objects' faces,must use Point
mode, picking all the faces point by point.

Light in Turbo Silver's 3D World

Turbo Silver uses two types of light-point souroe &road source.
Another name for broad source light is ambient,ciwimeans surrounding
on all sides. Ambient light doesn't come from angwehin particular, but
illuminates all things evenly. Your only controlevambient light is its
overall level. As ambient light tends to ‘wash' imiges and can lead to
a bland look, we recommend minimal usage, espgdalte Silver
allows you as many as 32,000 point-source lights: et ambient light
in the Global Settings requester.

Any object in Silver can act as a point-source typlght, which has two
settings-As Sun or As Lamp. The latter is the numeventional setting
in that it illuminates objects in proportion to thdistance from it-the
closer they are, the more brightly lit. The As Setting, however,
illuminates all objects with the same brightnessnaiter how distant or
close they are to the source. Also, the ShadediBsigtting for light
sources determines whether or not it casts shadteuscan set any
point-source light's position as well as its brigggs. In addition, you can
assign light positions to paths to create movightlsources during
animations. If you load an IFF brush onto an akien set it as a light
source, it projects the picture onto objects uiinates!
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The Turbo Silver Camera

The camera (the small circle near the center ofvihdow) is the only
object present when you enter the cell editor foew cell. It's an object
like any other in the Turbo Silver 3D world, ané tturrent scene is
always rendered from the camera'’s viewpoint. Ofsmthe camera can
be positioned at any point in the 3D world, and lsaraimed at any other
point. In addition, you can assign the camera jpwsib paths to create a
moving vantage point during animations. Automatcking of any
object is a handy option but aim can also be seualy for special
effects. For realistic photograph-like results yam also set the camera's
focal length from extra-wide-angle to super-telepho

Using the Program

Turbo Silver uses two modules-the Animation Editod the Object
Editor. When you first begin using the program s@placed in the
Animation Editor, which resembles a film strip [&idrizontally across
the screen. From here you can edit cells or grotipslls, access the
Object Editor for any cell, render cells' conteagsstill images, and create
animations.

Animation Concepts

To understand how to use Turbo Silver it's necggdsatnow the
difference between the terms cell and frame. Aam#itains all the
information necessary to create a single frameTiarao Silver
animation. That is, a cell contains 3D objects thedt attributes, IFF
brushes and stencils as well as global attribatethét frame. The term
frame in Silver usually refers to the final imagadered from a cell's
contents, plust that cell. The longest processuitbd Silver involves
rendering a frame from a cell's contents. But aroelered, you can
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re-use a frame in an animation sequence as maeg tiswyou like
without
needing to render it again by simply replicating ttame.
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Entering the Object Editor

Although the program begins in the Animation Editoost interaction
takes place in the Object Editor. Whenever you Tbadbo Silver, your

first action (after setting the graphic mode-seeAhimation Editor
Reference introduction) should be to use the Fdaurto Load an

existing file or create a New one. Then, to erter@bject Editor for any
frame, just click twice on it. The first click sets the frame, turning its
text from orange to white (assuming default colaayl the second makes
a cell for that frame if one doesn't exist, thearapthe Object Editor for
the cell. When this happens, Silver's Virtual Bilerage scheme creates a
slight pause while the cell's previous contentanif, are loaded from
disk. Similarly, exiting the object editor saves thost recent results of
editing to disk automatically. Since most work @d in the Object
Editor, the manual discusses this section of tbgrnam first.

Object Editor;
Basic Operation

Wh%r:_you first enter the Object Editor in an engal, the screen looks
ike this:
ell Hiie Trmi o

Object Editor Screen
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The small circle near the center of the windovhéstan~andtité*"

is from the front, as noted in the information bhove the-ndow.
Options available here are many, starting withetbiity tc ~ ate
three-dimensional objects of just about any shafmi can move mem
rotate and resize them, assign attributes sucblais eflectivity an,
transparency to parts or all of an object. Youalan create amrnarion
sequences quickly and automatically. All theserande are expla

this section.

Picking and Selecting Objects

Objects normally appear in the window as white fréime constructs on
a light blue background, each with its own smallZ&xis showing its
orientation. To perform operations such as traiosiatotation, resizing,
and applying attributes such as color and reflaégtiyou must first
choose the pertinent groups, objects, faces, otpoi a process called
Picking, as in Pick menu. The default or startugkPnode is
Group-click on an axis origin of a parent objecptok the associated
group. You can also pick child and independentatbj;n Group mode.
Once picked, objects and groups turn blue in c@othis point to
manipulate parts of an object you'd select Poirame from the Pick
menu. To perform physical transformations on paftsbjects use Pick
Point (Right Amiga-3). However, to apply attribussch as color,
transparency, and reflectivity to parts of objeate Pick Face (Right
Amiga-4). The color red is used to indicate pickeihts or faces on an
object As a special case, to reposition an objesis use Pick Face and
pick any face, then use the Position command.

Once an object is picked (blue for objects, redofmints) you can
reposition it interactively by clicking again orethxis (for objects) or
point. Or simply press the Fl function key. In arase the entire object
turns green. Click anywhere on the screen and bfecbor point is
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repositioned there. This also works for multipl¢ects or points (see
Multi Mode below).

There is a fourth special color used for objects groups-when first
placed, or selected via the Next command (see Spigenu below), they
turn orange, whereupon you can pick them by pregssia Fl key, which
turns them blue. Multi mode also works here-holdvddhe left Shift
key when pressing Fl and you can pick multiple ot§eWhen using the
Next or similar command in Point mode points tugit blue and in Face
or Edge mode faces and edges turn green. Findljects clicked on
twice or picked, then activated with the Mark conmuhgdsee Special
Menu below) turn green to indicate being readyifideractive
repositioning. At this point you need simply cliok a new position in
the window and the object is repositioned autonadityc For moving
parts of objects (Pick Point) or objects' axes KfHace), the entire object
turns green when you mark the points or facesphlyt the points or axes
move when you perform the repositioning.

You can also use menu/keyboard commands to piektsiSpecial
menu Home, Next, and Last commands and functiorfrRegind you can
search for and select objects by names you give {8pecial Menu Find
command). For further information consult the Objeditor reference
below. The other Pick modes are Object, Point,Fat. You can pick
any number of unconnected objects, points, or fagémlding down the
left Shift key as you click (‘Multi* pick mode). ¥iccan then Mark them
for movement by continuing to hold down the leftfSkey and clicking
on one of the picked (red) points. The entire dljgms green, but only
the picked points (which remain red) move whenglamk on a new
location in the editor window.

NOTE: Certain faces in spun or extruded objects cannpidked by
clicking on any of the associated points. In suchse you must use the
Right Amiga key in conjunction with the N, B, andkelys (for Next, Last
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or Back, and Home, the first object added). In meases you can
quickly and easily pick a 'stripe’ of faces on arspbject with alternate
presses of Right Amiga-N (or B) and Left Shift-Fl.

Multi Mode

In any Pick mode, you can use the left Shift kepdtivate Multi mode,
shown at the top of the screen. If you continuelimgl down the left Shift
key as you click on objects, each turns blue (dj e turn while all
others previously clicked on remain so. Then aagpgformation applies
to all picked. When several objects, faces, or {zdirave been picked
using Multi mode, you can unpick each in reversieoof their original
selection with repeated presses of the F2 fundtén

Color chart

Selected, ready to Pick:

Object, Group Orange
Edge,Face Green
Point Light Blue

Picked, ready to Mark or transform:
Object, Group Blue
Edge.Face, Point Red

Marked, ready to move:
Object, Group,
Edge.Point, Face Green (Group or entireaibje

Note: you can change any or all of these colorggssents as well as
various other Silver startup conditions. See Apperd "The Silver
Configuration File" for further information. Alsenoving an edge or face
results only in movement of the axis.
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Edit Menu

This menu is used for basic object creation as agefitandard editing
procedures. Most objects in Turbo Silver are coragas triangular
faces, but two of the shapes in the Add menu, spdred surface, are 3D
unfaceted 'primitives' which render quickly. Alhet objects consist of
an axis (actually a set of small X,Y, and Z axe®) a set of connected
faces. These types of objects, called ‘faceten'besedited
point-by-point for physical remolding or face-byeéato change attributes
for different parts of an object. All Edit menu cavands, as well as most
others in the editor can be reversed immediatédy afvocation by use of
the Undo command (Right Amiga-U).

Add SubMenu

This submenu lists commands used to add new objezitgs and faces to
the editor workspace. Newly added objects are a@gated at 0,0,0,
the center of the workspace, and are colored ordrge means that you
can pick them by pressing function key Fl (theyntblue), then prepare
them for interactive repositioning by pressing g@ia or Right Amiga-M
(they turn green). Then click on the new locatiopérform the
repositioning.

IMPORTANT NOTE: Turbo Silver doesn't automaticatiiace a light
source in the three-dimensional workspace, so reakeyou do or else
your objects will be invisible. We recommend youkeait a habit to add
and position an axis and set it to be a light sewhen first editing any
new cell. See Attributes in the Settings menu sadtielow for details on
setting an object to be a light source.
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Automatic Name Requesters

Silver is set up to request names for all new dabjereated with Add
submenu commands. We recommend that you give jeltistunique
names whenever using the Story or Track commaritks. gelecting the
type of object to add, the Rename requester appeaesasily delete the
existing default object name, press Right AmigasiXiise the backspace
and Delete keys. Then type a new name in upp@waricase letters,
and press Retum-the name is converted to all ugser. Don't forget to
press Return, or the name won't be registered.cdouename existing
objects with the Attributes requester. You canhilisghe automatic
Rename feature by editing the SILVER.CFG file-sppéndix A.

There are a number of different types of objectBurbo Silver:

Sphere

This 3D primitive is a perfect surface of revolutiavhich eliminates any
‘faceted' appearance no matter how close the arsekithough you
can't manipulate individual points, all other starttiTurbo Silver
transformations, including IFF brush wrapping, available with the
sphere primitive. As the sphere primitive appearply as a circle in the
Object Editor window, it helps keep the workspaneluttered and
minimizes redraw time.

Incidentally, if you're familiar with the originghon-Turbo) Silver, the
Bounding object type no longer exists. Turbo Silkerders more quickly
without using bounding objects than previous versiof Silver rendered

with them.
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A stencil is a special type of object in Turbo Biha drawing that
becomes solid! A stencil starts out as a one-ligp{awvo-color) drawing
created in a paint program such as Impulse, InevsDiamond or
Deluxe Paint Il. When rendered in Turbo Silver laekground color
(usually black) is transparent while the foregroontbr behaves like a
standard Turbo Silver object. This means that yauapply such
attributes as color, transparency, and reflectiydy can even load an
IFF brush onto the stencil! For further informati@fer to the section
describing the Stencils menu below.

AXis

The Add Axis command is the starting point for 8iniy a customized
object point-by-point and face-by-face. After addamd picking an axis,
you can add points and faces anywhere in the 3€esya@u can also
spin a set of points and extrude a set of facemte relatively complex
objects easily and with precision.

The default configuration file SILVER.CFG that cara your program
disk provides you with an easy two-key alternativthe Add Axis menu
command. Just press and release the Esc key,tgsgnd release
function key F2. You can set other Object Editonmeommands to the
function keys by editing the configuration file.eS&ppendix A for

details.

The object called Axis in Turbo Silver is actualyniniature set of X,Y,
and Z axes with a common origin, called the 'hot'spll objects
contain an axis. One method of picking objectsrfovement or setting
attributes is to click on the hot spot. The agslitnever appears in the
final rendered image.



Object Editor Reference
38 Edit Menu

The axis also acts as a control point for wrapiitgbrushes (images)
onto 3D objects. By loading a brush onto an akisntgrouping the axis
as a parent to an object, you can use the axintoot the image's size,
angle, and various other aspects in relation toltfect by performing
transformations on the axis. For further explamesiee the section on the
Brush menu below.

There are lots of other possible uses for the @bjisct-your imagination
is the only limit! Think of the axis as an invighbbject that can have any
property available to Turbo Silver objects. Fostigason the axis makes
an excellent light source. Or consider an exampighich you wish to
show a group of objects orbiting a sphere. By syingpbuping the set of
circling objects to the axis, with the axis as pagbject, you can rotate
the group about the axis with one setting. Witttbhataxis describing this
type of motion with a group of objects would befidiflt at best. An axis
also serves well as a Track object (see Specialijfienan invisible point
of reference.

Custom

Selecting Custom from the Add submenu produces\abte requestor
displaying Turbo Silver's mini-library of built-ifaceted shapes. Select
any of the six button gadgets for:

Sphere - a ball-shaped object

Torus - a donut shaped object

Cone - tapers up from a disk to a point, has ntobot
Tube - a hollow column

Extrude - an extruded disk, or solid column

Disk - a flat but solid circle

and the name of the object appears next to the sv@ioice is'. Then set
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the dimensions by clicking in the corresponding aod typing in a new
value. All objects are created by spinning. Thealfigions are as
follows:

Major Size — radius of sphere or torus, height of cone, tabextrude
(no effect on disk)

Minor Size — cross section of torus ring, or radius or oné-thal X-axis
dimension of cone, tube, extrude, or disk (no effecsphere)
Divisions— number of line segments in object's circumferdaag four
for square, five for pentagon, more for roundeeots-sphere always
doubles this number)

Keep in mind that the more divisions, the longeohject takes to render.
Object creation is always a compromise between ¢making objects
and time requirements.

Finally, click on the close gadget in the requéstgpper left corner to
place the new shape at coordinates 0,0,0 in theredorkspace.

Once you've created a custom shape you can @diinit-by-point, resize
it, spin or extrude or build on it, or even spiitRead on to find out about
these and many other options.

Surface

This primitive (non-faceted) rectangle is providadthat you can include
a flat plane or wall in your animations without &y to contract one.
Though you can't edit it point-by-point, you casiee it, load IFF
brushes onto it, and perform other standard Growlpdtribute menu
operations with this object If you want a checkegealund, the easiest
way is to load the Chex texture (included with ypuogram disk) onto
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the surface, or you can load a checkered IFF invagecan use as ma
surfaces in a scene as you like.

Ground

The ground is a non-resizable horizontal surfeaiestkiends to the limits
of Silver's 3D universe. Grounds can be assigrteolges including
brushes and patterns, and they can be repositrertezlly ((

axis) only. You can use several grounds.

Point (Right Amiga-6)

Use points to create paths for object motions tougirns, or outlines for
spun objects, or creating objects from scratch bBse& procedure for
using Add Point is:

« First place an axis (or other object)
« Pick it (so it turns dark blue)
 Add points

« Connect them with Add Edge (Right Amiga-7) or Add&
(Right-Amiga-8)

All points placed before selecting a different ccemichbecome part of
that object. After selecting Add Point click in tBéject Editor window
anywhere you wish to place points. You can chamgeindow to
different views during this process. You must adigies and/or faces for
the object to be useful.
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(e.g. in the X and Z dimensions from the Front Jiewhile the point's
position on the in/out axis (Y from Front view)akvays 0. However,
with the Set Depth command from the View menu {sew) you can
position points anywhere in Silver's world withdatving to change
views.

IMPORTANT: You can proceed directly from this conmdato Add
Edge or Add Face (see below) to further work oolgact, but you must
return to Pick Object mode (Right Amiga-2) befaeéesting any other
command, otherwise you'll remain in Add Point mode.

Edge (Right Amiga-7)

An edge is a line connecting two points. Edgesuaesl in Silver
primarily for creating motion paths as well as spud extruded object
outlines, rather than for creating objects fronasar.

First use Add Axis, then Add Point to add two orenpoints to the axis
(see above). Then after selecting Add Edge, clickach point to
connect in succession. A green line connects #stealided edge, while
all others are green. You need click only onceashegoint in a path or
outline when connecting them with Add Edge. To amtipoints in a
nonlinear fashion, exit Add Edge (e.g. press Rightga-2 for Pick
Object), then return to Add Edge and start agaanregw point.

NOTE: After adding edges to an object, you musirreto Pick Object
mode (Right Amiga-2) before selecting another comuiruch as Mold.

Face (Right Amiga-8)

After adding at least three points to an axis fsdabPoint above) you can
connect them into triangular faces with this comth@efore selecting

NOTE.: Normally when you add a new point to an dbigau can only Add Face you must pick an Axis with at least trasgociated

position the cursor in the two dimensions permitigthe current view
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points-when picked the Axis turns dark blue. Thafter selecting the
Add Face command, click on three different pointstuiccession-you
needn't use Multi mode-to connect them with reedjrwhich show that
the new face is picked. Continue the process wihpgs of three points.
To quit, select Pick Object (Right Amiga-2).

Faces are useful for extruded objects with closets$eor simply for
building objects from scratch. When building a eld&nd for an
extruded object, be sure not to leave any holesexpected results may

occur.
All (Right Amiga-A)

When editing points or faces in an object (see Fieku below) use this
command to pick all points or faces in the obj¥ciu can then unpick
particular points or faces by using the F2 functieg in combination
with Next, Last and Home commmands in the Spectaium

Copy (Right Amiga-C)

The copy command places an identical copy of akel groups or
objects in the Paste buffer, ready for duplicatldse the Paste command
below to clone copied groups or objects (but nititgd back to the
workspace at the same place from which they wepeedoWhen you use
the Copy command the previous contents of the Paster, if any, are

erased.
Cut (Right Amiga-X)

This removes any picked group, objects, or porumnfthe current Object
Editor workspace, copying groups and objects imtnaisible Paste

buffer. Cut points aren't copied into the buffarasy previously cut (or
copied) objects remain there. Use the Paste comiyelod to restore cut
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groups or objects (but not points) to the workspadhe same place from
which they were cut. When you use the Cut commhbadtevious
contents of the Paste buffer, if any, are erased.

Paste (Right Amiga-P)

Makes a copy of the contents of the Paste bufter (opy and Cut

above) at the location from which they were cutapied. Use repeatedly
to make multiple copies of an object or group.

A newly pasted group or object first appears asgeaThis means you
can reposition it immediately with this simple pedare:

1. Press the Fl key to pick the object or group-ihtudark blue.

2. Press Fl again to 'mark’ the object, making it yefad relocating-the
object turns green.

3. Position the mouse pointer in the window at the teaation and click
the left mouse button—the object moves there.

If you're using the Story or Target commands wemanend renaming
pasted copies of objects with the Attributes retpret® avoid confusing

the program.
Delete (Right Amiga-D)

Deletes any picked groups, objects, faces, or poise Undo to restore
the most recently deleted objects.

Erase (Right Amiga-E)

Erase is a quick way to clear the entire workspaset deletes all objects
and their properties whether picked or not. If usethediately after
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Erase the Undo command can restore the contette @fditor
workspace intact. Erase does not alter Globalggttisee Global s
requester below).

If you're in Pick Face or Pick Object mode, Erasketds all picked
objects' faces or points. In the latter case dmyaxis remains, but in the
former all points remain, but no faces.

Join (Right Amiga-J)

You can join together any number of objects or fmirmreversibly using
this command. Pick all objects after any necesabgpment, then press
and hold the Right Amiga key while pressing theey &r select this Edit
menu item to join the objects. See the section atemtitled Selecting

Objects for further details on picking multiple ebfs.

The Join command is also useful for resolving rpldtipoints, which
comes in particularly handy when importing 3D olbgeftom programs
such as Sculpt 3D, VideoScape 3D, or Forms in Eli§bme of these
programs' Object Editors attach an unnecessarigyelaumber of points
to a single intersection of triangular faces, whielm increase Turbo
Silver's rendering time. In order to minimize reridg times use the Join
command to eliminate extra vertices in importedeoty.

You can also use Join to 'weld' two separate objiextb one, whether
they're touching or not. All points and faces ataimed, and a single
axis remains at the heart of the first object picck@emember-the Join
command is permanent. To combine objects tempgrarile the Group

command.
Split (Right Amiga-2Z)

The Split command lets you divide a faceted ob@ahg a connected
circumference of edges. First pick the object tiit s it turns blue.
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Then press Right Amiga-5 or select Edge from tlok Rienu and pick a
line of connected edges that go complete aroungbartyof the object.
Hold down the left Shift key (for Multi Mode) as yaise the mouse or the
Next and Last commands (Right Amiga N and B) t& fhe edges, which
turn red as they're picked. Then activate the $plitmand. If the object
can't be split, a requester appears. Try pickidigferent line of edges if

this happens.
Group (Right Amiga-G)

By grouping several objects you can apply singlgentent commands to
the entire group instead of having to issue sepamatructions to each
object. This can simplify production of complexmations
tremendously. Grouping is also useful in the ajgitbm of IFF image
files to Turbo Silver objects (see Brush Menu bgld@rouping is also
useful in applying properties of one object to mésee Cluster).
Grouped objects can still be manipulated indepethdemPick Object
mode (see Pick Menu).

To group two or more objects, use Multi mode (hawevn the left Shift
key) to pick all objectstarting with the parent object. The parent
object's axis is used to pick and manipulate tloeigrAll subsequent
objects on which you shift-click are its directldnen.

This relationship is shown graphically with purpies when, after
picking the last child, you select the Group comditram the Edit menu.
A line emanates from the parent to each child,ranthins until they're
ungrouped. You can group other objects to parenthitiren of grouped

objects.

To manipulate a group, make sure you're in Picku@mode, and click
on the parent object's axis to pick all objectthi group. You can
manipulate child objects independently while inkR&roup mode, and
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parent objects independently in Pick Object modepdss on attributes
(except Color, Reflect, and Filter) from a pardsject to its children, use
the Cluster command (see Special menu).

UnGroup (Right Amiga-Y)

After picking a group, remove its objects' interelegience as well as their
chains (purple lines) with the Ungroup command.

Undo (Right Amiga-U)

The Undo command reverses the effects of thedastrand used. It's
one of Silver's most useful, and allows for fagtezimentation as well as

human error.
Quit (Right Amiga-Q)

This is the same as clicking in the close gadgttarupper left corner of
the Turbo Silver Object Editor window. You're reted to the Animation
Editor in which the program starts.

Escape (Right Amiga-])

Use this command to exit a cell to the Animatiotitddvithout retaining
any changes. The cell is not saved to disk, apdufre-enter the cell it's
exactly as it was before.
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Special Menu

This menu contains an assortment of important camdsaPresented
here are some of Turbo Silver's most useful funstitll pay you off in
time savings to learn their Hot Key equivalents@an as possible.

Free (Right Amiga-F)

Use this command to free the camera from trackingigect or group.
See Track below for further details.

Track (Right Amiga-T)

Pick an object, then use the Track command to tieveamera
automatically follow the object anywhere it's mov¥du can also move
the camera and it will continue to track the object

All objects in Turbo Silver ‘contain’ or are assted with a unique small
set of X,Y,Z axes. The origin of the axes is th $pot’' on which you
must click to pick the object. The Track commantd y®u set the camera
to always point directly towards the hot spot obaject or parent object
of a group. Then no matter where you move the dbjegroup, the
camera follows it. This saves you the arduous vedmanually aiming
the camera, and allows for such special effectieslassic cinematic
fly-by' shot. To prevent automatic tracking use Eree command,

above.

The Track command affects and is affected by theéta command.
Basically, an object must be tracked in orderlerdettings Wide Angle,
Normal, and Telephoto to take effect. See Cametiage requester in
the Settings menu below.
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Apply (Right Amiga-)

Use Apply to transfer an object's attributes (sttgbiites under Settings
menu, below) to one or more other objects. Thisroarmd gives the
effect of the Cluster command without the necessiggrouping objects.

Use Multi mode to pick first the object whose tites are to passed on,
then all objects to which the attributes are tedyged. That is, while
holding down the left Shift key first pick the objevhose attributes are to
be transferred, then the others, then invoke thgyA@mmand. This
works the same as Cluster, below, but doesn'tneqbijects to be
grouped.

Cluster (Right Amiga-K)

This command lets you transfer a parent objectisautor-related
properties to all other members of its group. Biekgroup by clicking
on the parent object in Pick Group mode, thenrsggétributes as
necessary, then select the Cluster command. TheeClcommand
doesn't transfer the attributes Color, Reflectj\étyd Filter.

When grouping objects the parent object is alwhgditst chosen.
Objects needn't be of the same type-for instarmecgn set the same
properties for a number of different shapes by giregithem to an axis
(which is invisible), then setting blending, spexiil etc. only for the
axis. We suggest an axis because you can alse¢ ase icenter of
rotation for the group.

When wrapping a brush around an object (see Brsturhelow) you
must load the brush onto an axis, group the axise¢mbject, and finally
Cluster the two.
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Home (Right Amiga-H)
Next (Right Amiga-N)
Last (Right Amiga-B)

Use these three commands to find specific objectisd order created.
They're useful for easing your way in a busy woddcgp Home selects
and centers the first object created in the winddext selects and centers
the object created immediately after the currepittked or selected object
if any, and Last selects and centers in reverseraficreation. Groups
and objects are turned orange when centered, &ksdges turn green,
and points turn light blue, ready for picking whand Marking (see
below) and subsequent repositioning.

Last uses Right Amiga-B as a mnemonic for 'backiamkwards. Use
the Next and Last (or Forward and Back) in conjiomctvith Left
Shift-FI (multi-mode select) in Pick Face mode toally mark
contiguous faces for stripes of color or any o#féect.

Find (Right Amiga-V)

Use to quickly find an object or group by name.dking this command
after selecting an object displays a requesterEaunique name-any
combination of letters, numerals, and punctuatsoallowed. If the name
is one that you or the program has given to anoblgegroup, the object
appears selected in the center of the window.dfgtare more than one
object with the name searched for, the first omated is shown.

Mark (Right Amiga-M)

Use this command after picking a group, objecsedrof points to prepare
it for repositioning. The group or object turns gmeclick anywhere in
the screen to set the new location. In the cagmiits, even though the
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entire object turns green only the selected pe@irggepositioned. Select
objects by clicking on the hot spots or with thentép Next, Last, and
Find commands (see above). This also works witbsfagnly the axis is
repositioned instead of the face.

NOTE: An easy one-key alternative to this commantthé Fl key, which
marks picked objects for moving.

Redraw (Right Amiga-R)

Invoking this command causes all objects to beasgdron the screen in
their current position. This command is necessargaeasionally in the
heat of editing the program can forget to redrawlgject.

Auto Redraw
Manual Redraw

Only one of these is active at a time. The progstarts in Auto Redraw,
which means that all objects are redrawn whenewerchiange anything.
If you have a lot of objects on the screen andahg concerned with one
at the moment, turn on Manual Redraw to speed @ptbgram. Other
objects may not appear properly after transformatiehen Manual
Redraw is on. Select the Redraw command (abovejwh®anual

Redraw to see all objects.

Hint: Another way to speed up redraw is to set dempbjects to Quick
Redraw-see Attributes below.
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Settings Menu

This menu contains all the commands for manipujadibjects and the 3D
universe in which they're contained. Featured laeefaur full-screen
requesters; Global settings, Camera settings, ficanation, and
Attributes. Each of these allows you to make a nema varied
adjustments to existing settings at one time witlh@ving to invoke

several different menu items.

Global*  (Function Key F4)

The first Settings menu item controls aspects efdhtire scene such as
ambient lighting, camera, sky characteristics, la@dlristics which
controls objects' edges and surfaces. You can ettodk Global Settings
requester at any time with this menu item, or lBsping the F4 key. The
requester appears:

Global Settings Requester

Exit the requester by clicking on its close gadgdhe upper left comer,
whereupon all settings take effect. To return toditions before
changing the Global settings, use the Undo comn{Right Amiga-U)
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before selecting any other command.

Following is a discussion of each of the settingslable through the
Global Settings requester, from top to bottom:

With the uppermost Global Colors settings you @rasange of colors
from horizon to zenith, set the fog fade-out cadord set the color and
strength of ambient light. To set any of the abaiiek on the square
gadget next to its name in the upper left corn¢gh@fequester. Next the
gadgets in the upper right change to show themiLsedting, if any, with
the color depicted graphically in the large squBrem left to right, for
each of the colors, you can click the mouse pomtethe number and
type in a new value, or adjust the value upwadbamward by clicking
and holding on the up or down arrow gadgets, ok eind drag on the
horizontal value sliders.

The Blending, Pertubance, Edge Level, and Reselpthall have their
own settings gadgets, which work identically tosndescribed
immediately above.

Zenith
Horizon

Click on either gadget to set the sky colors at#m@th or at the horizon.
When the Camera Aim X-axis setting is 0 or 180 degiyou're looking
at the horizon, which in the real world is what yedooking at when you
stand outside and look straight ahead. Rotate wieur 90 degrees in
either direction on the X-axis and you're lookingre zenith, which, in
the real world, is where your finger is aimed wigen point straight up or
down. The default settings are black, which givesky. You can set
any of the Amiga's 4096 colors for either or botthwhe red, green, and
blue value adjustment gadgets. If you set two diffecolors Silver
automatically blends the two into each other uaingppropriate range of
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colors in between. You can set the dithering orathmeess of this effect
with the Global Blending setting below.

Fade

Select this gadget to set the color of the fogeeffactivated with the
Fuzzy setting from the Camera settings requestez-balew), activated
with the Global Focusing Fuzzy command. As with ather color
setting in Silver, you can set this to any of thraiga's 4096 colors with
any of the red, green, and blue color value adjestrgadgets.

Ambient

Ambient lighting affects a scene's overall briglssié's a reflected light
source that has no particular location. A degresnabient light may be
necessary to avoid inky-black shadows, but too nwachcause
washed-out scenes. The default setting is no amlijgn. Use this
command to set ambient light color to any of theidais 4096.

Blending

This setting determines the amount by which thgeaf screen colors
overlap (by dithering) with each other if you've seo different sky
colors. The color range is set with the Globalisgst commands Horizon
and Zenith (see above). A setting of 0 gives dodidded colors and the
maximum setting of 255 gives a completely dithesied .

Perturbance

Perturbance is used in animation to give the skgrable look of
turbulence, as in a storm. The perturbance slalegeas from 0 to 255.
The perturbance effect is obtained by varying ftieedng pattern for the
sky's shading from frame to frame, causing a semitom moving effect.
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As with all of Silver's features, we strongly en@me to experiment with
this effect as much as possible.

Edge Level

Anti-aliasing is a computer-graphics techniquesfooothing off blocky
edges (jaggies’) in a limited resolution environtrgich as the Amiga's
320-wide HAM mode used for ray tracing. The iniatting is 30 in a
range from 0 to 255. The higher edge level istetlonger a scene takes
to render, but the smoother edges appear.

Resolve Depth

When rendering glass objects in silver, ray-tratimgs can be too long
to make experimentation convenient. To temporagitijuce these times
you can limit the extent of rays sent out by tlaeer by lowering the
resolve depth. Bear in mind, however, that chantiirsgvalue alters the
effective index of refraction of materials suctgéss and crystal. This
slider's value ranges from 0 to 15, and startabilite middle level of 8.

Genlock

When selected this sets the sky to background soltmat any genlocked
video signal shows through. See your genlock ungsuctions for
further information.

Camera (Function Key F5)

Use this Settings menu item to control Silver's @anwhich is your
point of view in the 3D universe. The camera alwagygears as the small
circle to the left of center in the frame when yiost enter the object
editor for any cell. When viewed from the side yan see a short line
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emanating from the camera pointing in the direciiowhich the it is
aimed. The unique camera settings in the Globaln@mera submenu
control a good deal about the final appearancewf Silver-generated

images.

Select Camera from the Settings menu or pressdaniaty F5 to display
this requester:

Camera Position X EEESLINEN F B
Caners Position v EEENEMINIIN O
Ciners Fasition | IEEMLIRIE F E
Casera Angle o IEEENCAIIN =]
Canera Aagle Y AL

Cuwerd fgle 1 NSRRI

foral lenglh  EENURILE (5
Fade Start EENURLR E © ooy
Fade Finish :

Camera Settings Requester

Value-entry gadgets in the Camera Settings requestet use sliders.
Adjust values by clicking on any box containinguaber and editing the
entry, or by clicking and holding on the up or doavrow gadget next to
the number. If you hold longer than a few secottusrate of value

change accelerates.

Exit the requester by clicking on its close gadgéhe upper left comer,
whereupon all settings take effect. To return toditions before
changing the Camera settings, use the Undo com(Raghit Amiga-U)
before selecting any other command.

Following are the Camera settings available inrdtgiester:
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Position

Upon selecting the Camera Settings requestenti¢hiiee settings show
the camera'’s current position on the X, Y, and&sawhich is initially
-100,-100,100. You can position the camera anywinegdver's 3D
universe with the requester's Camera Position 2nd Z- axis gadgets.

It's often easier, though, to position the camateréctively via the object
editor window. Click twice on the camera-it turmeen-then click on
the new location. The camera disappears fromitginat location and is
redrawn where you clicked. Do this from all thrémns (see View Menu
below) for precise camera placement.

Camera Angle

One of the most important points to remember meBils always keep the
camera aimed at your focus of interest. An easytovalo this is with the

Track command (above under Special Menu). Or youwsa the Camera
Angle settings to aim the camera precisely.

Focal Length

This setting only applies when the Manual lensragts in effect (see
Lens Setting below). The focal length of the cantemna determines the
width of the camera’s field of vision. The lowee thlumber, the wider the
field of vision, and the higher, the narrower. Targe settings use the
convention of 35mm camera lenses. For example, camséras come
with a 50mm lens, which gives a narrower view tthenstandard human
field of vision, which is comparable to a 28mm lefise Focusing
submenu (below) gives you several automatic setfimgRange.
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Fade Start
Fade Finish

When the Camera Settings Fuzzy option (see betimaffect, the Fade
command lets you set a gradual fog fadeout speffedt along the Y
(in-out) axis. The primary purpose for doing stigwvoid distracting the
viewer with unnecessary horizon details, an attif@Silver's camera
lens' infinite depth of focus. The two adjustmdats/ou to set the
position on the Y axis at which fog initially appeand at which total
fadout occurs-default settings are 100 and 1008.ufihe fog gradually
thickens from the first to the second point.

To put the Fade into effect, you must select thellbeled Fuzzy in the
requester's lower right corner. Also, you can Betfbg's color with the
Fade setting in the Global Settings requestergbege).

Lens Setting

The five gadgets in the upper right of the Camettir®)s requester give
you several automatic camera range settings, dssvie ability to
temporarily override the manual range setting wWith Custom setting.
Only one setting is available at a time-an X app@athe box to the left
of the active item. Lens settings are analagotisdse used in
conventional photography, with exceptions as nb&ldw.

Manual

This item, when selected, tells Silver to use tbeaFLength setting from
the Camera Settings requester-see above for déthisworks just like
a real camera lens-the higher the focal lengthclbser the object
appears and the less distortion is visible.
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Wide Angle
Normal
Telephoto

These three automatic range settings simulate steadard focal-length
lenses used on 35mm cameras: the 35mm wide anglete 50mm
normal-length lens; and the 135mm telephoto lebgedtracking (see
Special menu above) must be in effect for thisackwThese mainly
control apparent distortion. To change the imagg snove the camera
closer to or farther away from the subject.

Custom

The Custom setting lets you set an apparent sizebfects in view
without regard to any range setting. The slider yetu set any value
between 0 and 2.55, the maximum size at whichaheeta appears to
practically on top of the object

Sharp
Fuzzy

Sharp, the default condition, means all objecthiwitiew of the Silver
camera lens are in detailed focus, including thézbo line if any. Since
the horizon line can sometimes be unnecessartiadisg, you can
create a detail-obscuring gradual fog at the honaith the Fuzzy setting.
Use Fade Start/Fade Finish in the Camera Setggester to set the
point at which fadeout starts and at which it'altptobscuring. Use Fade
in the Global Settings requester to set the fagtarcAn X appears next
to the selected item-only one or the other carebatsone time.
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Transformations (Function Key F6)

The settings in this requester pertain to objectié 3D universe. Unless
otherwise specified, the term 'objects' can refgroups, single shapes,
or parts of shapes such as points, faces, and.ddgesmanipulations
can apply to single objects as well as groups fEatb selected with the
left Shift key held down, in 'Multi' mode. In ordfr Silver to know
which object you want to manipulate, you must fisk the object,
which can be done with the mouse, keyboard, ongawation of the two.

At any given time you can pick grouped objectsglgirobjects, points,
edges, or faces. Pick Group mode is an exceptionzga also pick
single objects in this mode. Picked objects andggare blue, and
picked points and faces are red. In Silver, a¢setk object appears
orange, selected points are violet, and selectax$fand edges are green.
In any case, you pick a selected object by preshimdr| function key.

You can pick multiple objects, groups, points,anes by holding down

the left Shift key as you click on your choices. &tyou hold down the
left Shift key the word 'Multi' appears at the tfithe screen to signify

that you're in Multi mode.

When you select multiple objects (rather than gealpbjects) for
transformations, you're presented with the Tramsédions requester for
each object selected, in the order selected. Bhatich time you close
the requester it reappears for the next object, alhbbjects are set.

NOTE: Transformations in this requester performadciked faces or
edges affect only the object's axis. To translatotate faces, pick all
associated points in Point mode.

See the section entitled 'Picking and Selecting€ibj above for further
information.



Object Editor Reference

Settings Menu

60

e oo X ALEE oo X AN
ety EREIEE ] S v AL § trsiae ¥ WRRLR
e BRI 5 Sl MRAEN 5 a3 WERLN 3
Lol O i 0 Wol O bed 0 e O el O

Transformations Requester

Note that any relevant current settings are digaldy the various fields.

Exit the requester by clicking on its close gadgehe upper left corner,
whereupon all settings take effect. To return toditions before
changing the Transformation settings, use the Wutomand (Right
Amiga-U) before selecting any other command.

Value-entry gadgets in the Transformations Settiegsiester don't use
sliders. Adjust values by clicking on any box camitgag a number and
editing the entry, or by clicking and holding orethp or down arrow
gadget next to the number. If you hold longer tahdaw seconds, the rate
of value change accelerates. Following are the Sframations settings
available in the requester:

Align

The first three settings allow you line up any abjer group's axis, and
the object as well, with that of the 3D universesther words, to
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straighten it up (or out). Align is an absoluteatimn, whereas Rotate,
below, is a relative rotation.

First pick the object to be aligned, then pressiF&elect Transformation
from the Settings menu. When the Transformatiogeester first
appears, the object's current alignment is displaye return an object
to its original orientation after any amount ofatain, set the X, Y, and Z
alignment to 0, then close the requester. Or youseaany alignment on
the X, Y, andZ axes.

When you adjust any of the align values, the Afquix below
automatically becomes selected (contains an Xpréwent the new
settings from taking effect, click again on the Apipox so that it's no
longer selected.

Size

The values displayed next to Size X, Y, and Z emThansformations
requester indicate the picked object's currentaiklets you change the
size in Silver world units in the direction of aayall of the world X, Y
and Z axes in absolute terms. To resize facesth&kssociated points
and use the Scale command, below.

When you adjust any of the align values, the Agqay below
automatically becomes selected (contains an Xprégent the new
settings from taking effect, click again on the Aplpox so that it's no
longer selected.

Paosition
The requester displays the picked object's cumbrblute position and

lets you set a new position in the Silver world tha X, Y, and Z axes.
Alternatively, you can position objects interactiwby clicking on them
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twice (at the origin of the object's axis), theigldhg in the new location.
To change objects' location by relative amount,theelranslate
command below. To move any of an object's facesiges, go into Pick
Point mode, pick the associated points and repaditiem.

When you adjust any of the position values, thelAppx below
automatically becomes selected (contains an Xpréwent the new
settings from taking effect, click again on the Appox so that it's no
longer selected.

Rotate

Rotation is always performed about the center aftgact or group as
defined by its axis, and is a relative motion. Yoaun reposition the axis
by picking the object, entering Pick Face mode @inking any face, then
use the Position command (menu or interactive)aogithe axis.

When you change any Rotate setting, the box markedl below the
settings becomes selected. Local rotation usestijeet's own axis for
orientation. To rotate objects using the constaoridvaxes for
orientation, select World by clicking in the boxxhéhe word World.
Remember, rotation about the X axis works like ia@plathe, about the
Y axis is like turning a doorknob, and about thaxi is like a spinning
barber pole. To rotate faces, go into Pick Poinde@ick the associated
points and rotate them, remembering that the ceftetation is always
the object's axis.

Scale

These settings let you resize picked objects attiked units rather than the
absolute units used in the Size command. In scalimgbject the Scale
values are multiplied by the object's current si#gat is, a Scale value of
1 means the object stays the same size, 3 tripéesize, and .5 halves it.
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To scale a face or group of faces belonging ta:kepi object, pick any
faces by going into Pick Point mode and pickingagbociated points,
then scale in the desired directions. You can szalany or all of the
three axes with respect to the the object's ows @@xical) or the world
axis (World).

Translate

The Translate settings let you move picked objaenits a given distance
from their current position—that is, a relative reaather than the Position
command's absolute move. Translation is describ&llver world units
via the X, Y, and Z axis settings. To translateefago into Pick Point
mode, pick the associated points and repositiomthéu can perform
translation on any combination of the X, Y, andxésawith respect to the
Local or the World axis.
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Attributes (Function Key F7)

You can assign attributes such as color, reflégtivansparency, etc., to
groups, objects, or faces. While the first thréxtattes-Color,
Reflectivity, and Filter-can be applied to individdaces as well as to
objects and groups, the rest can only be appligtbtaps or
objects-they're all specified below. A number agfcipl effects are
available with these settings—the combinationiaigally endless!

As with the Transformations requester, described@byou must first
pick an object, group, set of objects, or facegolf pick a group of
objects in Multi mode, the Attributes requestepypesars for each
subsequent object when you close it. After pickibgects, select
Attributes from the Settings menu or press fundieym F7. The requester
below appears:

Attributes Requester

Exit the requester by clicking on its close gadigéte upper left corner,
whereupon all settings take effect. To return taditions before
changing the Attribute settings, use the Undo conthiRight Amiga-U)
before selecting any other command.
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Following is a description of each Attributes resige setting from left to
right and top to bottom:

Object

This field shows the object's current name. Tomanthe object, click in
the field and edit it to show the new name, presBiaturn when done.
All lower case letters are converted automatidallypper case by the
program.

Quick Redraw

Click in the box next to Quick Redraw to activaies attribute for an
object. When active, Quick Redraw means the oligeepresented in the
Object Editor as a box with an axis. The box ie¢hdimensional and
roughly shows the object's size from any view,iusurface details.
However, the object always appears accuratelyewireframe view and
when rendered. This greatly speeds up working eéthplex objects in
the Object Editor. All object editing commands warkusual with
objects set to Quick Redraw.

Color, Reflectivity, and Filter

These three settings use the same set of gadgditptay current values
and set new ones. To use any one, first clickeragbpropriate box in the
top left of the Attributes requester. The Colorfl&gtivity and Filter
settings are not transferred among members ofigpgudien you use the
Cluster command (see Special Menu above).

Color

You can apply any of the Amiga's 4096 colors to group, object, or
face. This sets the brightest color-shading proslutzgker hues. First
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click in the box next to Color, then use the mdoseontrol the Red,
Green, and Blue color settings via the up/dowrvestand sliders, or click
on the number box and type in a new value betwes®55. The
current color is shown in a large square box irégeiester after you
click on color. Note that for picked objects thighe object's basic color,
which doesn't reflect any faces you may have reedlmdividually.

Reflect

Reflectivity causes objects or faces to have miikerproperties,
showing reflections of objects around them. Thifedi from a shiny
effect (like a cue ball), which you can set wittoanbination of
specularity, hardness, and Glossy, all of whicteaptained below. You
can set red, green and blue reflectivity indiviuaetween 0 and 255.

Some of Silver's most dramatic effects are avalabth this command.
Any group, object, or face in Silver's world candae to reflect some or
all of the red, green, and blue light that comesvidy. Thus for unusual
effects you could have, for example, a green olifedtreflects only red
light! Be careful about using the higher refleceanealues-perfect
reflectors are invisible!

Noteson Reflectivity

We have found, after many hours of experimentatfuat,there is
definitely an art to using reflective objects itvBi's world. The problem
lies in situating the right sorts of things nexetch other-you can't see
that an object is reflective unless there's somgtbf the right color
nearby. For example, a gold sphere in a blue warlduminated by blue
light doesn't look gold. But place it on table toghind a goblet, a pear,
and an apple, and it will look like a gold sphéJse the Glossy setting to
create shiny-looking objects without requiring eefivity.
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Filter

The Filter settings determine transparency forcseteobjects or faces.
Just as any object can reflect light in any ofttitee additive colors (red,
blue and green), it can pass light through, ordmesparent. What's more,
both properties can be combined in a single obfgaiect objects to be
adjusted, then activate this command. The redngmad blue sliders in
the requester that appear can be adjusted froms8 (m light) to 255
(pass all light, or completely transparent). Tramspcy can be combined
with refraction (see Material below) to simulatelsunaterials as glass,
water, etc. Also, set red, green, and blue traespgrto 255 for the
Glossy effect.

Blending, Roughness, Specular, and Hardness

These special properties can be applied only &rtel objects or groups,
not specific faces. The requester has separatewp/drrow settings and
sliders for each property. You can also click omltlox showing the
numeric value and edit it with the keyboard.

Blending

This lets you set the blending for any object betw@ and 255. Blending
determines the amount by which the range of anctibjshading colors
overlap (by dithering) with each other. When blewylis set to 0 on
shaded objects a solid banding effect occurs. Fvenmealistic effects set
blending between 30 and 100. Set blending belofofbbjects to be
colored as IFF brushes.

Roughness

This command lets you set an apparent rough sufdaabjects in Silver.
Most objects in ray-traced scenes on the Amiga laskaracteristic
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smooth look because such objects are quickestdiereBy increasing
this setting you can simulate such surfaces as woagdh stone, etc. As
with all such settings experimentation will leadiyo the most
satisfactory results. You can set roughness foohjgct between 0 and
255.

Specular

Specularity refers to the small white reflectiortted light source on
brightly lit shiny objects. This setting, which gas from 0 to 255, lets
you control the intensity of each object's specsiant-first select the
object, then select Properties from the Attribuenmand use the mouse
to set specularity.

Hardness

This value interacts with the Specular value aliowedntrol the
brightness of the specular spot. For example, aulqrevalue of 255 and
a Hard value of 15 gives the smallest, brightest gpssible, while lower
values of Hardness spreads it out and lower valfi8pecualr decreases
the intensity.

Material

Immediately to the right of the above propertyingt is a column of
settings that lets you determine an objeéntiex of refraction. This

works only on selected objects (and groups), ndsud objects. The
requester always shows an X in the box next terthierial setting for the
selected object. The Material command lets yoasetbject's index of
refraction, thus simulating different types of sparent substances such
as glass, crystal, etc. Of course, the effect lig @nible if objects are
transparent (see Group Filter above).
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This is the default setting and is automaticallsigreed to all newly
created objects. When you set any degree of tregrspafor an object,
the Air material setting means that rays of lightpthrough it without
being refracted at all, as if the object were nafthr.

Glass
Water
Crystal

Although you can assign any realistic index ofaefion to any object in
Silver, we've given you three built-in settings émnvenience. For
reference:

Substance Index of Refraction
Glass 1.66
Crystal 2.00
Water 1.33

See Custom below for further information.

Custom

This setting lets you assign any index of refracfiom 1.00 to 3.55 to
objects in Silver. Simply select the object, thelest Attributes and enter
the new value into the requester with the moudeegboard. Here's a
sample table of indices of refraction for varioub&ances:

Substance Index of Refraction
Salt 1.54
Quartz 155

Emerald 157
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Substance Index of Refraction

Lapus Lazuli 161

Topaz 161

Ruby 177

Sapphire 177

Diamond 242

As a rule of thumb, the higher a substance's infleafraction, the longer
it takes to trace. To shorten tracing time for ssetontaining refracts
objects, lower the Resolve setting (see Globalsg)bo

For an authoritative list of indices of refracticonsult the CRC
Handbook of Chemistry and Physics, 63rd Editiohjipaed by CRC
Press, Inc. of Boca Raton, Florida.

Unlit, As Sun,As Lamp, Intensity

These settings in the lower left corner of the itites requester
determine whether or not an object acts as a sadilgght, and if so, its
nature. Any object can be a light source, in whiake the direction or
directions in which it casts light is determineditsyshape and position.
A flat object casts light forward and backward prand down,
depending on its orientation), while spherical chjecast light in all
directions. Note that light sources themselves'axgsible in Silver's
world, so most other attributes don't apply to them

Unlit

This is the default setting for all newly createdimmported objects. Unlit
means the object doesn't act as a light sourcegelflects and/or transmits
light, depending on its other attributes.
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AsSun
AsLamp

Setting a selected object to As Sun causes liitoifiate all objects with
equal intensity disregarding distance from thetfigist like ol' Sol. The
closer a Sun is to an object, the shorter the stmdnd the brighter the
specular spot (see Specular under Properties Aitililsutes Menu
section below).

To simulate a more earth-bound type of light, usé.dmp to illuminate
objects in inverse proportion to their distancerfiib That is, of course,
the further the object, the less the illuminatiBositioning a lamp very
far from objects results in little or no illuminar.

Silver is limited to a maximum of 32,000 light sces in a single scene.
Intensity

With objects set to As Sun or As Lamp, this gatigstyou set the light's
strength. The initial setting is 300, and averageae: We recommend
against extreme changes in light intensity- toohmean cause glare, and
too little reduces object shading and visibility.

Shaded
Bright

You can set any object to shaded or bright, bubott. This setting's
effect depends on whether an object is set to binditts as a light source.
Newly created objects in Silver are set to Unld &naded, which means
they're illuminated by light sources in a realistigy-the point closest to
a light is brightest while other sides fall offbrnightness and become
progressively darker. Setting an unlit object t@Bircauses all sides to
be illuminated the same, as if the object werdf igsdim light source.
Bright objects don't illuminate other objects, tgbu



72
Edit Menu

When you set an object to be a light source witlsAs or As Lamp, the
Bright setting is automatically selected. This nee#mat no shadows are
cast by the light source. Click on Shaded to c#usdéight source to cast
shadows. Use of the Shaded option lengthens rewpéme, as extra
calculations are required to draw the shadows. Wikerg multiple light
sources we recommend setting no more than oneoaiot&haded to
minimize rendering time.

Smooth
Facets

Newly created objects in Silver are set to smduatihFacets is an
alternative setting which gives objects a 'blodtgk. Selecting Facets
turns off smoothing for a selected object. Large&in Silver are usually
made up of a number of smaller triangular facetperial technique
called Phong smoothing is applied to simulate aded surface. In some
cases such as with extruded 3D alphabet lettersyantols, you'd want
edges to appear sharp so set these to Facets.

Normal
Glossy

The Normal setting is assigned by default to alllgecreated objects.
The alternative Glossy setting lets you give nefiective objects a shiny
appearance. For Glossy to take effect you mustsasan object's Filter
settings for red, green, and blue to 255. Try cornigi Glossy with
Reflective to enhance the appearance of shininess.

Texture

Texture is an independent setting which can be aoedbwith any other
combination of attributes. After setting an objeciexture, use the

Object Editor Reference

Object Editor Reference

Edit Menu 73

Texture menu to load a texture onto an object atdtributes. See the
section on the Texture menu below for detailedrimfation on this
unique, open-ended option.

Coloring-Matte, IFF Brush, Genlock

These three alternative settings determine theenafian object's allover
coloring. The default setting Is Matte.

Matte

All newly created objects in Silver are automaticaksigned this
Coloring setting, which means that the object ismaal with whatever
color or colors you assign it with the Color saitat the top of the
Attributes menu.

IFF Brush

This option sets an object to use an IFF Bruspjature file, as coloring.
One of Silver's special features is the abilitapply pictures from paint
programs such as Deluxe Paint Il and our own Diahwtigitizing and
paint program around 'solid' objects in silver.create a resizable IFF
brush, Add an Axis, set it to IFF Brush coloring tis menu item, then
load an IFF brush into it with the Brush menu. Alge- Brush objects
acting as light sources (As Sun or As Lamp) projkeir images onto
nearby surfaces. See Brush Menu below for details.

Genlock

Coloring an object as Genlock means that its estiréace is always
assigned the background color (usually black) abdhy genlocked video
signal shows through. See your genlock unit's mifoualetails.
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Skin

This command lets you custom-build complex objécis a number of
cross-sections. Although each cross-section campeind of object, in
practice it's best to use flat groups of pointsnamted by edges (or faces,
if you want the cross-sections to be solid in thalfobject). The only
restriction is that all cross-sections must contaimsame number of
points. Cross-sections can be oriented (rotategay with respect to
each other-thai is, they needn't be parallel-aeg ttan be of any shape.
After creating and positioning all cross-secticgrgter Pick Object mode,
pick all cross-sections while holding down the Bfiift key

(Multi-mode), then select Skin from the SettingsnoneAfter a few
moments, the cross-sections are connected togathesolid object. If its
shape isn't satisfactory, use the Undo commancdh(Righiga-U) and try
again.

Here's a short tutorial which illustrates one & thany ways to use the
Skin command. As with any Silver command, don'afraid to
experiment-you may be surprised and pleased wéhehults!

1. In a new Object Editor workspace (make sure ydo'iferont view
mode), use Add Axis from the Edit menu to begimtireg a
cross-section.

2. Pick the axis (press Fl) and use Add Point fromEH& menu to add
five or so points to the axis in a roughly circud@rangement.

3. Use Add Edge from the Edit menu to connect thetgama circle.
This is the first cross-section.

4. Enter Pick Object mode (press Right Amiga-2). Makee the object is
picked and is colored blue.
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5. Use the Copy command from the Edit menu, or prégist Rmiga- C.
6. Go to the Top view by pressing function key F10.

7. Press FI to turn the picked cross-section greeneay it for
interactive repositioning. Now click on the scregninch or so above
(behind) its original position and a half-inch ke tside. The object
should disappear from its original position angopesar where you click.

8. Return to the Front view by pressing F9.

9. Now select Paste from the Edit menu or press Rigtiga-P to create
a copy of the cross-section on the screen in time gsition from which
it was copied.

10. The original cross-section should still be bluétticate that it's
picked. If not click on either cross-section stuihs blue.

11. Select Point from the Pick menu.

12. Click twice on any point in the cross-section-tlnpturns red and
the cross-section turns green. Then click anywhkse on the screen to
reposition the point and connected edges.

13. Repeat step 12 with one or two other points.

14. Return to Object mode from the Pick menu, or pRight Amiga-2.

15. One of the cross-sections should be picked (bHeld down the left
Shift key and click on the other cross-sectionls,a0 both cross-sections

are blue.

16. Select the Skin command from the Settings menu.
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17 After a few moments, the new object appearh, fattes connecting
all points in the two original cross-sections. &alearer view, u;
or Wireframe mode from the View menu.

Mold

Select this command from the Settings menu afeking an object to
invoke the Mold requester. The Mold command lets gr@ate new
objects byextruding or spinning objects or outlines in various ways, all
detailed immediately below. In most cases, beslteewith Mold
functions are obtained with outlines composed oftp@nd edges.

The Mold requester looks like this:

Mold Requester

This requester gives you two methods of creatirsgocn objects;
extruding and spinning/sweeping. The Length setiingjies only to
extrusions, while the Angle and Open/Close settapgdy only to
swept/spun objects. The Number of Sections sedfffegts both extruded
and swept/spun objects.
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Extrude

The Extrude command is the Mold requester's defating. This
function lets you create solid objects from two-éivsional outlines
composed of points, or any other shape. You canain a straightne
along or along a three-dimensional path. You cao sét the number of
sections for an extruded object. The Angle seftirttpe Mold requester
doesn't apply to extrusions.

Here's the basic procedure for creating a shape fii@ints and edges,
then extruding it:

» Use the Add Axis command to place an Axis objetheworkspace.
» Make sure Front View is activated from the View men

» Use Add Point to add several points to the axanioutline of the shape
to extrude. You can add points anywhere in the aind

» Use Add Edge and/or Add Face to connect the pwiritee shape of the
desired outline. If a flat object with faces isrexted, each section will
have the same faces on both ends, but if you extindbbject consisting
only of points and edges, the ends will be open.

HINT: You needn't connect a set of points to beweled in one
continuous line. If you're adding edges, to staréw line of edges press
Right Amiga-2 (Pick Object), then re-enter the Agitge mode (Right
Amiga-7) and start with a new point.

» To extrude along a path first create the pattm thssign the object to be
extruded to the path. See Story below foailled information on using
paths.

|I\
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. Activate the Mold requester from the Setting* mamnd set the numb
of units to extrude-the depth of the extrusion-tred"umber of sec
To extrude along a path, click on the box labelg®Bry, and b

first assign a path to the object. Close this retprdo perfo
extrusion.

« If the results are unsatisfactory, use the Uratarnand (Right
Amiga-U), pick the object or create a new one tougbe, and repeat ti
process.

Extrusion by length is always performed along thér¥out) axis. For
each section Silver makes a copy of the objectall shistance from the
original with lines connecting every vertex.

Extrusion Example

Step-by-step instructions for making a sample eetduetter M follow:
1.Use the Edit Menu Add Axis command to add as txthe workspace.
2. The axis should be orange. Pick it (press Fl)fitgiblue.

3. Go into Add Point (Right Amiga-3) mode and add p®io outline a
capital letter M as indicated below. Make the letaérly large, filling
about a third of the screen.

4. Select Add Face from the Edit menu (Right Amiga6)l connect all
the points into triangles by clicking on each daheee points to join in
turn. You can use your own scheme or follow thengxla on the next

page:
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letter M divided into triangles
5. Go into Pick Object mode (Right Amiga-2).

6. Select Mold from the Settings menu.

7. The Mold requester appears showing the object'sriarhe title bar.
Extrude style is set to By Length, and the lengtket to 100. This is the
length along the Y axis, or the depth.

8. Click on the box labeled Number of Sections, whiohtains the
number 12. Edit this to 1 with the keyboard andsprReturn.

9. Click on the close gadget in the Mold requestgssen left corner to
extrude the M outline.

10. The unit is extruded. To see its depth, sdleptView from the View
menu. Then return to the Front view.

It's that simple to extrude a solid letter M. If‘devanted a hollow one,
with no front and back, we'd have connected the doan outline of an M
with Add Edge, and extruded that.
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Sweep

Spin
These powerful commands let you create solid objgeemingly spun on
a lathe. While any object can be swept or spurt,resslts are obtained
with flat outlines created from points and edgésjeCts are always spun
on the Z or vertical axis, and use the object's agithe line of symmetry.
Therefore, it's usually a good idea to perform S¥@pin operations
while the Front view is active. The difference beén Sweep and Spin is
that while Sweep spins all points, in Spin thetfirsd last points act as
anchors and are not swept about the axis. Thusilfgrsymmetrical
objects you should always use Sweep.

Mold requester settings that affect Sweep and &gm@rAngle, Number of
Sections, and if the angle is less than 360 deg@esn/Closed. Angle
sets the number of degrees by which an objectlis apout its axis (e.g.
180 degrees spins it halfway). Number of Sectiats the number of
divisions around the object's circumference-theersactions, the
smoother the object's outline appears when rendbtedhe more
memory is required. For objects spun less thand&gfees, Open/Closed
determines whether triangular facets are creatati@anspun faces of the

object.

Here's the basic procedure for using the Sweepfapirtions from the
Mold requester:

* From the Front view, use Add Axis
* Use Add Point to set a number of points in the ctgeprofile
« Connect the points with Add Edge

* Select Pick Object (Right Amiga-2), then the Motthtmand

Object Editor Reference 81

Settings Menu

» Set the number of sections and number of dedeeggsin, and if the
latter is less than 360 degrees, select Closedlifwant the object to
appear solid from all sides, or Open for a holl@pearance. You should
make sure the first and last points set (and cdhaee vertically aligned,
or have the same X coordinate (use the Coords @mamd in the View

menu) for true left-right symmetry.

* Finally, click on Sweep or Spin, then close thel#requester by
clicking in the close gadget in the upper left comiethe requester to
perform the spin. If the results are unacceptalde,the Undo command
(Right Amiga-U) to retry. Remember the distinctiostween Sweep and
Spin—Sweep spins all points in the object, whilingpins all but the first
and last points in the object.

Story

Story is one of the most powerful commands in SilVelets you perform
‘path’ and hierarchical animation, as well as ggath for extruding
objects. You can also use Story to rotate and/alesgbjects during an

animation.

In path animation you first create motion pathscbynecting strings of
points with edges, then assign one or more objecitswith the Story
command. You then use the Animation editor to as#iigg animation to a
number of frames to determine its length. The nunabérames need not
match the number of points in the path; Silveriiptdates smoothly in
any case. You can also use the Story command tgrasbjects to other
objects which are assigned to paths, thus cred&tiexgrchical motion. An
example of this is the whirling rotor on a forwamtbving helicopter. You
would simply assign the chopper to a path indigatlirection, then set
the rotor to follow the chopper object and rotadensany degrees per
frame with the Relative setting.
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After picking an object to be animated (the obgbetuld be blue), select
£Sry command from the Settings menu. This requegteears.

Story Requester

Note that the object's name appears at the tdgotfuester next to
"Story:".

Following is a discussion of each item in the Stequester:
Follow Path

To assign an object to a path, along which it mitive during an
animation or for an extrusion by path, enter thaaaf the path in this
field in the object's Story requester. Remembpagth must consist of a
set of points connected linearly by edges, and hraxst a unique name.
Or, if you enter the name of another object héxefitst object will
follow the second object (the one named in itsy3t@herever it moves
during the animation.
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Rotation

As part of an object's story-that is, the animatwhbe performed-you

can set the object to rotate around its axis wisipect to the local or

world X, Y, and/orZ axes. The Abs setting stands for Absolute rotation,
in which the object rotates the number of degreemghe requester over
the course of the entire animation. In other woifds) object rotates 360
degrees with Abs set over a ten-frame animatiootates 36 degrees per
frame.

On the other hand, the Rel setting indicates watitation. That is, the
object rotates the indicated amount per animatamé, no matter how
long the animation.

Scaling

Setting a scaling amount other than 1.000 for amylination of axes
causes the object to change size steadily oventinse of the animation.
As in Transformations scaling, objects can be sicaiéh respect to its
own or the world orientation. And as with Storyatitn, the Abs
(absolute) setting causes the set transformatiocdar over the entire
course of the animation, and the Rel (relative)reptauses the settings
to be applied repeatedly in each frame. For exanapleX Scaling
amount of 2 applied relatively with the World segtiwould cause the
object to double in width (as viewed from the fdnteach frame of the
animation.

Alignto Y

This applies to path animation as well as extrusipistory (see Mold
above). It's useful for paths that aren't horizobwtzen viewed from the
front or side. When this function is turned on,estt§ align their Y
(infout) axis to the path direction at every paintthe path, rotating to
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maintain a consistent orientation with respediéogath direction,
particularly useful with path extrusion for mainiag constant thickness
of the extruded object. It's also useful for dépicanimation of objects
that continually turn to point in the direction ytre moving, such as
missiles and airplanes.

Follow Me

An object set to follow a path with the Follow Meitgg active causes
any objects grouped to that object (‘child’ objetct$ollow the same path
in subsequent frames. A common example would lmriotive engine
pulling several train cars behind it. But in Silyeu can make the train
(or any other group of objects) move along a sfirahny other) path!

Here's a step-by-step example for using Follow Me:

1. Create a new file and double click on Frame OGhter the Key Cell
object editor.

2. Create a path: use Add Axis, then add severalgdign connect them
in a line with edges. Use the Attributes requesteive it an appropriate
name (such as 'Path’). For more detailed informatiocreating a path,
see 'More about Story' directly below.

3. Now create the object that's to 'pull’ the othgecis- we'll call it
Engine. Use any simple shape, such as the ConelimBEdit menu Add
Custom requester.

4. Pick the engine, then activate the Story requésteelecting Story
from the Settings menu. Type Path (or the nambeopath object) in the
space in the requester next to 'Follow Path'. Glidke box next to
'Follow Me' so an X appears in it, then close twuester.
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5. Now create a few other simple objects and groum tieethe Engine
object. To do so, pick all the objects (so then tlue) while holding
down the left shift key, starting with the Engifidnen select the Group
command from the Edit menu or press Right Amiga- G.

6. Now exit the object editor to the animation editord set up an
animation. While holding down the left Shift kelick once on Frames 1
through 8. Next invoke the Make command from thés@eenu. Click
on Frame 000 to select it, then select Source thenCells menu. Next
select Use Story from the Cells menu, then All fitbe Edit menu. Then
select Target from the Cells menu, and Wire Fraom the Options
submenu in the Display menu. Finally, use All agtien Make Scene
from the Scene menu.

7. The animation should take no more than a minu® ®o render. To
view your wireframe test animation, use Load Sdema the Scene
menu, then Play Scene (Once or Loop).

Drop Story

To prevent an object from being assigned to a gpagmother object
during an animation, pick the object, select thmystommand, and click
on Drop Story. The requester automatically closes.

More About Story

Although the Story command is in the object editme of it requires that
you understand the Animation Editor Reference graif this manual.

Here's the basic procedure for performing Storynation in Silver:
* Create a new file and double click on Frame 0@tich is the Key Cell

in the center of the lower half of the screen. hées you in the Object
Editor for the Key Cell.
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» Create a path by adding an axis (name it Pasbrmoesuch when the
Rename prompt appears), picking it by pressintheét) adding several
points along a path that an object is to followe Tore points you add,
the more detailed the movement. You can add pamp&/here in
Silver's world from any view, changing the placetm@nthe in/out axis
with the Set Depth command in the View menu.

» Connect the points with the Add Edge command tatera continuous
path.

* Pick or create (then pick) an object to follow ffaeh.
* Select the Story command from the Settings menu.

» When the Story requester appears, type the nathe phth you entered
in step 1 in the box labeled Follow Path. Also eatgy rotation or
scaling information. Click on the requester's cloge to set the story.

» Now exit the cell by clicking on the close gadgethie upper left corner.

» Determine the number of frames the animation talte. If the required
number of cells isn't present, use the Make commoartiem. The Key
Cell is never included in the animation. If necegsselect empty frames
and use the Make command (using the left Shiféesyyou select
multiple frames). As a guide, at full speed Silsteplays 15 frames per
second.

» Select the Use Story item from the Cells menu @slee item is already
checked in the menu).

« Select Frame 000, the Key Cell, and select theceamommand from
the Cell menu or press Right Amiga-S.
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» Now select all the frames over which the animasda occur with the
All command-press Right Amiga-A.

* Select the Target command from the Cells menuessgright
Amiga-T. This tells Silver to apply the story tbtak Target cells. The
disk drive is busy for a few seconds, then thetpoieappears.

* At this point it's a good idea to go into severadlbcells to make sure
the animation is working properly. Each cell's vegréce should reflect
its point along the animation sequence.

* For a quick run-through of the animation, choosesitime from
Options submenu of the Display menu.

» Select the loop point cell (usually #1) and setleet_oop Point
command from the Scene menu.

* Select all cells in the animation (Right Amiga-A &l).

* Select Make Scene from the Scene menu.

» When the mouse pointer turns back from 'Busy'dcatinow, you can
load and view the scene with Scene menu commands.

Animation Hints

If you followed the above tutorial about using 8tery command, you
know that the actual animation is created whenugsithe Target
command (with Use Story activated) to create aessopiof cells each of
whose objects is slightly changed from the previcase. Of course,
you can set up a number of different animatiorattime in a cell, but
normally they all take place over the same numbeelts (that is, those
cells you select before using the Target commahgdu want to create
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animation sequences of different lengths in one@&agse the Merge
command. After using the Source/Target commandBrteime, clear

the Key Frame of all objects, then create the nenySequence, then use
Source/Join. This serves to combine the new aromatith an existing

one.

Load (Right Amiga-L)

This Settings menu command activates a File Selé@blets you choose

the name of a disk file contain objects or groaplead into the

workspace. When loaded objects appear orange-te thewn, press Fl

to Pick them, then Fl again or Right Amiga-M to Manem, then click
on the new location.

Save (Right Amiga-S)

After picking objects or groups to save to a dikk fise this command to

activate the File Requester. Use the techniquémedtabove in the File
Requester section to set the path and name theadideclick on Okay to
save it. Objects from different animations can bmkined with each
other by use of the Save and Load commands.

external (Right Amiga-X)

Use this command to force Silver to store only cogy of an object with
saved cells on disk. This is useful for saving dipkce when using
complex objects in animations. As explained elseah8ilver uses a
virtual storage system which causes each cell'®otsto be stored
separately on disk. Complex objects cause cellfiatato be quite large,
and using the same object in a series of cellsisarup disk space
quickly.
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it into each cell in which it's to be used. Heth& basic procedure for
making an existing object external:

* Pick the object and use the Save command to store disk file.
* Delete the object from the Object Editor workspace.

» Select the external command

* The file requester to load an object appears. Stlembiject file for the
external object, whereupon it's loaded.

» From then on the program uses the external fitgdre that object for
all cells into which the object is loaded with #dernal command. If
you change the object, you must save it againd@gternal file.
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Brush Menu

This command, one Silver's most powerful, lets gpply any IFF
bit-mapped image, including high-resolution and HAMany object.
The image, called a brush, can be either laidflairapped around the
object's contours. This is sometimes called asitexhapping, although
in Silver a texture is a special case (see Texilameu below). Judicious
usage of IFF brush wrapping can lead to some spégtacular results.
You can have up to eight IFF brushes per cellnimations, if you have
enough disk storage, you can use eight differarghas per cell, giving
you the possibility of having eight ‘movies' playinside your 3D
animation! In addition, you can assign IFF brudbdight sources,
letting them act as slide projectors.

One way to conceptualize 3D brush mapping is tktbf a flag wrapped
around a large inflated beach ball. Silver canhiwith any flat image
and any shape, and automatically takes care dbldti& wrinkles, and
loose comers.

To wrap an IFF brush around an object, load it amtaxis which is
defined as a brush in the Attribute menu, set ttapyresize it, then
Group it and Cluster it to the destination objétdre’'s a step-by-step
basic procedure-refer to the command referencentfeiodetails.

» Create the object that the brush is to wrappecdharou

« Use the Edit menu to add an axis to the workspace.

* Pick the axis (so it turns blue).

« Set the axis to Brush coloring with the Attributequester.

* Resize the X and Z dimensions of the axis sostlame in relation to
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the object as you want the image to be.

;axlilsse the Load command from the brush menu to assigmage to the

 Group the axis to the object to be wrapped, withdkis as parent. In
positioning the axis in relation to the object ittgportant to remember

that the image is loaded onto upper right quadsétite plane defined by
the axis' X and Z axes, that is with its lower leftner at the source as

shown below: -

Make sure to place the axis in this physical rel&hip to your object or
the image may not wrap properly.

« After grouping the axis as parent to the objedigovrapped, make sure
the group is picked and use the Cluster commanghtfimiga-K).

» Use the Wrap command to set whether the imagdiwillat or follow
the object's contours.
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Hints for Image Wrapping

It's usually a good idea, at least when initiakperimenting, to make
your brushes (axis) slightly larger than the swefarea of the object to be
wrapped. Also be careful in placing the axis wigspect to the object-as
in dropping a cloth over a table, if you're too t@aone side part of the

table is left bare.

IMPORTANT NOTE: Make sure not to set blending ababeut 25 for
objects wrapped with IFF brushes, or else the imagk mush together
and be unrecognizable. For details see BlendinguAdribute Menu

above.
IFF Brush Objects as Light Sources

An object which is set to both As Sun or As Lamp #fF Brush in its
Attributes settings can act as a slide projecteanhing its image onto
nearby objects. Just as an object's shape detesmawe it casts light, the
shape determines the direction in which the imageast. In the case of a
sphere, the image is cast in all directions abo@tdabject. The only object
that can't project an IFF Brush is the special &e&fobject in the Edit

Add submenu.

Note: For IFF Brush/light source objects you neeltad the brush onto
an axis first-simply load the brush directly onle tobject.

Load

This command lets you use a file requester to assiglFF picture file
name to a picked object (usually an axis) as wetioaone of the eight
slots under Loaded Brushes at the bottom of theBmenu. These slots
start out empty, each with the entry '-Unused-'ldad a brush, follow

this procedure:
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+ Set an object, usually an object, to Brush coloviiagthe Attributes
requester. Make sure the object is picked.

» Select one of the brush slots so that a check aggpkars next to it.

» Then select Load from the Brush menu.

* Select a picture file name from the requester é&oelit in the checked
brush slot under Loaded Brushes. Note that thisncand doesn't
actually load the brush; that doesn't happen timtilscene is rendered.
To inspect a brush use the View command below.

Drop

This command lets you free up a Brush menu sloeuhdaded Brushes
so you can load a different one. Select the brigttss a check mark
appears next to it, then select Drop from the Brugmu. The word
'—Unused—' now appears where the brush file nanse wa

View

To view any picture file loaded into the Brush memder Loaded

Brushes, select it first so that a check mark apgoeeaxt to it, then select
View from the Brush menu. The screen goes blacktbeadile is loaded
and shown. Click the mouse's left button to retorthe editing screen.

Wrap Submenu

This submenu gives you four choices-Flat X, Wrag-)t Z, Wrap Z-of
which only two can be active at a time. There ane fways of wrapping
a flat image around a three-dimensional objectivedrfrom the four
combinations available in this submenu:
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Flat X Flat Z
Flat X Wrap Z
Wrap X Flat Z
Wrap X Wrap Z

These four are depicted below:

The axis into which the brush is loaded should ghaze positioned
slightly below and to the front, as viewed from thant, of the object to
be wrapped. To apply the brush as flatly as possibthout wrapping at
all, select Flat X Flat Z. To wrap the brush asua a vertical cylinder
such as a standing Coke can, use Flat X Wrap Zvrép the brush as
around a horizontal cylinder such as a lying Coke, tise Wrap X Flat Z.
And to wrap in both dimensions, use Wrap X WrapgNaturally you're
free to experiment here as elsewhere, and it'satigtm your best interest
to play around with brushes as even we haven'digepvered all the
possibilities!
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Stencil Menu

Stencils are similar to brushes in that they oaggroutside Silver in paint
programs such as Impulse's Diamond and Deluxe Raildbwever,
they're not wrapped around other objects, but ldadefree-standing
solid shapes in Silver. Stencils don't contain eolpr themselves, but
you can apply any of Silver's object attributeshism, including loading
IFF brushes onto them. The main restriction witanstls is that they
must be two-color (one bitplane) images, contairinty palette positions
0 and 1. When loaded into Silver, the backgrouridrdo these images
becomes transparent while the foreground coloblis & take on standard
Silver object attributes. While stencils don't hatual thickness, they
are solid and cast shadows.

Here's the method for creating a stencil:

» Create a one-bitplane picture in a paint prograchsave it to disk. If
using Deluxe Paint Il, set it to any resolutioniwitvo colors at the initial
prompt.

« Start Silver, open a file, and go into any cell.
 Use the Edit menu command Add Stencil to createva stencil.
* Pick the stencil by clicking on it or pressing Blisturns blue.

« Stencils start out lying flat. To turn it so youncaasily see it from the
front view, select Rotate World Axes from the Grd@bject) menu and
rotate 90 degrees on the X axis.

* Set the stencil to the size you want with the Sizd/or Scale commands
in the Group/Object menu.
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» Select Load from the Stencil menu, and selectdineerof the file from
step 1 with the file requester.

* You can now apply any standard attribute or regitrthe stencil. The
file is loaded during rendering of the image.

Load

This command lets you use a file requester to mssigFF picture file
name to a picked stencil object as well as to drtieeceight slots under
Loaded Stencils at the bottom of the Stencil m@iese slots start out
empty, each with the entry '—Unused—'. To loaceadt, select one of
the stencil slots from the Stencil menu so thdteck mark appears next
to it, then select Load from the Stencil menu. Gleoa picture file name
from the file requester that appears to placethiénchecked stencil slot
under Loaded Stencils. Note that this command doastoally load the
stencil; that doesn't happen until the scene ideeal. To inspect a
stencil use the View command below.

Drop

This command lets you free up a Stencil menu sideulLoaded Stencils
so you can load a different one. Select the ststatifrom the Stencil
menu so a check mark appears next to it, thent$atep from the Stencil
menu. The word '--Unused-' now appears where dreitfile name

was.
View

To view any picture file loaded into the Stencilmaaunder Loaded
Stencils, select it first so that a check mark appeext to it in the Stencil
menu, then select View from the Stencil menu. Tdreen goes black and
the file is loaded and shown. Click the mousetstefton to return to the

editing screen.
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Texture Menu

A texture is a user-defined and user-alterablepathat is applied
uniformly to the entire surface of a solid objetSilver. An example of a
texture is a checkerboard, supplied on the progligkiin a file called
Chex. You can set the size and color of the cheokih this menu.

Other textures may be supplied on the program tisld.can find out
more about them by loading them onto objects aindyuke Info
command from this menu. Also, Impulse Inc. wille@se into the public
domain the information and/or software necessargilver users to

create their own textures.

Load

This Texture menu command lets you load textues finto objects in the
Object Editor workspace. You must first set theeabjo Texture
coloring via the Attributes requester, and of ceurse object must be
picked. Select the Load command, then select arexite from the file
requester that appears. If you move the file tdtaradisk or directory
you may need to move texture files as well, andlees them with this

command.

Drop

This command lets you free up a Texture menu sideuLoaded
Textures so you can load a different one. Selectakture slot from the
Texture menu so a check mark appears next teeit, sklect Drop from
the Texture menu. The word '-Unused-' now appeaerevthe texture

file name was.
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Info

This command shows the parameters necessary ftdoee to function
properly. Set the parameters with the Parametensnamd, below. Pick
the textured item before choosing the Info command.

Parameters

The Parameters requester contains a number of imuemry fields for
entering the information specified in the Info coamd for a texture. Pick
an object that's been set to Texture coloringhéaittributes requester,
and has had a texture loaded, and enter the rddqofoemation in the
first column, then in the second if necessary.

For example, the sample Checks checkerboard testipg@ied on the
program disk requires four parameters; size and R&iges for the
checker pattern, which you should enter in the finsr fields in the left
column of the Parameters requuester. The sizegheuh multiple of 32
(e.g. 64,128, etc.) and the RGB values should bedss 0 and 255 in
the order red, green, blue. The other checker i®taken from the
textured object's original coloring.
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Pick Menu

Use this menu to set the current Pick mode. Ifingtis picked you can
pick only groups and objects which turn blue whiekgd. Once you've
picked an object, you can activate Pick Point, Edg&ace to pick parts
of the object for changing shape or setting atteibu

There are a number of ways of picking objects,uiined in the section
'Selecting Objects' above. To reiterate slightlsehéhe easiest way to
pick an object is to click the mouse pointer orhits spot', or axis center.
You can pick multiple groups, objects, points,ages by holding down
the left Shift key, which causes the message 'Madtivell as the current
number of picked entities to appear at the top@fktcreen. Once a group,
object, point or set of points, or face or setawfsfs is picked, click again
on any one to turn everything green and relocateegiitems to any new
spot that you click on. By relocating an objecsds, you're actually
relocating its axis.

Group (Right Amiga-1)

While in Pick Group mode you can pick groups or-gosuped objects by
clicking on them or with the other methods outliedSelecting Objects'

above. To pick a group, click on the parent objecthe object that's tied
to all the others by purple lines. Picked groups @niects turn blue.

You must pick an object before you can pick itefaor points.

As indicated, you can pick single objects whildiok Group mode.
However, to independently manipulate a group'smiarkject, you must
pick the object in Pick Object mode.

To move a group of objects interactively, pick tineup, then click again
on the parent object's axis (or press functionk@ythe group turns
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green. Then position the mouse at the new locatidrclick the left

button.

Object (Right Amiga-2)

While in Pick Object mode you can pick objects ligkang on them or
with the other methods outlined in 'Selecting Otgegbove. Picked
objects turn blue. This mode is particularly usédulmanipulating
individual members of grouped objects. You musk pic object before
you can pick its faces or points.

To move an object interactively, pick the objeagrt click again on the its
axis (or press function key Fl)-the object turnsegr. Then position the
mouse at the new location and click the left button

Point (Right Amiga-3)

You can only enter this mode if an object is cuitygpicked. Use Pick
Point to perform physical transformations on paftsbjects. While in
Pick Point mode you can pick points by clickingtbem or with the other
methods outlined in 'Selecting Objects' above. &igkoints turn red.

To move points in an object interactively, pick tigect, then enter Pick
Point mode. Click on any point-it turns red-(or 0elti mode to pick
several points) then press Right Amiga-M (Markp-tibject turns green.
Then position the mouse at the new location arnd tfie left button.

Face (Right Amiga-4)

You can only enter this mode if an object is cutlyepicked. Use Pick
Face to change attributes such as color of diffgrarts of objects, or to
relocate an object's axis. While in Pick Face mgmecan pick faces by
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clicking on points or with the other methods owttirin 'Selecting
Objects' above. Picked faces turn red.

To move an object's axis, pick the object, therrdpick Face mode, pick
any face, press Right Amiga-M (the entire objeatidigreen), then
position the mouse at the new location for the am click the left

button.
Edge (Right Amiga-5)

You can only enter this mode if an object is cufygpicked. Use Pick
Edge to pick a path of edges circumscribing anablfje dividing with
the Split command. While in Pick Edge mode youmak edges by
clicking on points or with the other methods owtirin 'Selecting
Objects' above. Picked edges turn red.

Add Select (Function key FI)

This command functions identically to a press ef fh function key. If
an group or object (or part of an object) is seldcthis command causes
the selected item to be picked.

Rem Pick (Function keyF2)

The Remove Pick command functions identically pvess of the F2
function key. If an group or object (or part of@rject) is picked, this
unpicks the item. If more than one item is pickiuli(i Mode), each
time you select Rem Pick or press F2 the itemsigpéecked in the reverse
order of that in which you originally picked them.
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Rem Select (Function key F3)

If a group or object is currently picked, using Rem Select causes the
group or object to be selected (turns orangen Edge, point or face is
picked, the item becomes unpicked.
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View Menu

This menu is most commonly used for viewing thekspacerom
different angles. Once you start building complesres, you'll also need
the flexibility offered by some of the View menother commands such
as zoom and wireframe preview of the scene froncdingera angle. The
Coords On command is a handy way of lining up gdoit symmetrical
or sguare objects.

Pan Mode-Trie Arrow Keys

Special Note: The arrow keys on the Amiga's keythaeae an important
View control not found on the View menu. You carofior 'pan’ the
scene in the direction indicated by pressing orthefirrow keys. This is
useful to give yourself elbow room for moving tteera back, for

example.

Top View (Function key F8)
Front View (Function key F9)
Right View (Function key F10)

These three show the workspace from above, frdnoim, and from the
right side respectively. The usual working vieviranm the front. As it's
difficult to visualize Silver's three- dimensiorsgdace on a flat monitor
screen, you should switch often between the thimesvto get a better
idea of physical relationships between your objeEiss is especially
important when repositioning objects, since twoeoty that look close
together from one angle can be revealed to beptat &om a different

view.
Wire Frame (Right Amiga-W)

The Wire Frame command gives you an ultra-quickcpeketch' of all
objects in view of the camera as they will appaahe final rendering of
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the current cell. This view only shows objectslinas, not shading,
coloring or other attributes. To exit from the wirame view afteti
scene is drawn, position the mouse arrow anywheteiwindow and
click the left mouse button. Also, if you click Mdihe wire frame view
is being drawn, the drawing stops after the cuiwbject-click again to

exit the view.

Zoom In (Right Amiga-I)
Zoom Out (Right Amiga-O)

Zoom In enlarges the view and Zoom Out makes aviegysmaller, both
starting from the center of the view. Use Zoonoleliminate extraneous
details when working on part of a scene and Zoom®get an overall

view of the scene. Use Reset at the bottom of the Yhenu to return to

the original zoom level.

Before zooming in on an object it's a good ideeetater it in the display
using one of these commands; Find, Home, Next, Bastif you lose an
object while zooming in on it, remember you cammBar ‘pan’ the
display by pressing any of the arrow keys to tgbtrof the Return key on

your keyboard.

Coords On

This command opens a small window that always shtbgvsurrent X, Y
and Z coordinates of the mouse cursor. This camsb#ul in precise
placement of points for extrusion or spinning,dgample.

Set Depth

This command is primarily used in adding pointarncobject, and lets you
add points at any depth. Normally when you're wagkin a view, you
control point placement in that view's vertical dvudizontal axes, but not
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on the in/out (depth) axis. For example, when agldipoint while in the
Front view you can only set the point's locatiortloa X and Z axes, but

the Y (in/out) axis setting is always O.

To change the location on the in/out axis at whieW points are to be set,
activate the Set Depth command from the View mexligpe in a new
setting. From that point on any new points that §dd are located at that
setting on the in/out axis. The new setting isineté even if you switch
to another view, then back again. For best requststhis command
together with the Coords On command (above).

Reset

This handy command saves you the trouble of mgneatiming and
panning back to the starting point after a lengtitirg session. It
instantly resets the initial zoom level and retumthe initial view.
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Animation Editor Reference

Introduction

The Animation Editor is the section of Silver inialinyou're always
placed when you first start the program. It looks &n eight-frame
filmstrip laid horizontally across the middle oéthcreen, with an extra
frame positioned between two sliders labeled Friaostion and
Delay/Frame near the bottom of the screen:

Animation Editor

From here you control all functions concerning ima@gneration and
animation in Silver, most of which are availablerfr the menu and hot
keys. The hot keys used here aren't the necessarihg as those used in
the object editor, with the useful exception of Rigmiga-U; the Undo
key.

The first step when creating a new image or aniomais to set the
graphics mode with the Modes menu. You can't chdhigeafter creating
or opening a file, but it's easy to save entiréscaéhd load them into other
animations to experiment with different modes.
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After setting the mode, use the New or Open comrfrandthe File
menu, then start editing a scene in any cell. Terencell click twice on
it Once you've placed some objects in a cell,textihe Animation
Editor to render a frame or animation with the Gateeor Make Scene

commands.

It's important to keep in mind the difference beaweells and frames
while using this reference. Cells contain objedsnera, and light while
frames are the final images rendered by Silver faazall's contents, plus
the associated cell. The Animation Editor lets gmanipulate cells and
frames independently with the Cells and Edit mespectively.

Silver's Virtual File Storage

Silver uses a virtual file storage scheme to madémaemory and let you
create as complicated objects as possible in edichthen you enter a
cell from the Animation Editor its contents (if grare loaded from a disk
file, and when you exit from the Object Editor wepkice the cell is saved
to its own file on disk. You can set the drive aiéctory (path) used for
this operation with the Cells item in the Animatigditor's Scene menu.
Despite this automatic backup system you shouldydwse the Save
command to ensure that edited cells are safelgatum disk for future

reloading after closing the file.

The fact that different files are used for eaclhrmelans that if your cells
contain complex objects, disk space can get usdastipecause the
multiple copies of all objects are normally savédu can force Silver to
store only one copy of an object on disk with tkiemal command in
the object editor. See external above, under tiien§e menu in the
Object Editor reference section.
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The Meaning of the Asterisk

Once a cell is rendered as an image, an astelpgaepnext to the cell's
number in any frames in which it appears. You tan reuse this image
in any part of the animation with the Edit menu caands without having
to render it again. This special capability of 8ilg lets you create short
loops in animations with tremendous time savingswvéler, if you enter
a cell with an asterisk by double-clicking onlitgh change any setting,
you must render the cell again after exiting. Wse\tiew command (Edit
menu) to experiment with non-permanent change<éd.a

For further information on creating animations vailver, consult the
Scene Menu section below.

Animation Editor Mouse Commands

To quit from the program click on the close gadgehe upper left corner
of the Animation Editor's window. If you haven'wsd any changes in
an open file you're given a chance to return amd,daut you're not

forced to.

An unselected cell's lettering is orange. To sadexll for editing with
animation editor commands, click once on it-thd'séttering turns
white. To select more than one cell at a time, lkdoln the left Shift key
while clicking on the cells to be selected. Manjnaation editor
commands, including Write, Info, Show, and Genenatek
consecutively on multiple-chosen cells.

To enter a cell and edit its contents, click twaceit, or once if it's
selected. This activates Silver's Virtual File atge system before
entering the cell. To alter the Frame Position efay/Frame slider
settings, click and hold on the slider, then mdneerhouse left or right to
move the slider accordingly. To change either skdgetting one unit at a
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time, click in the space next to the slider wittiie wide white hollow
rectangle.

Frame Position Slider

The Frame Position slider gadget in the lowerdefher of the Animation
Editor screen lets you access frames not currehtbyn. Any file in
Silver can contain up to 999 cells (limited by déglace, not memory).” Of
course, the final animation must be able to fibimemory or you won't
be able to play it back. By using Silver in conjtioc with a video
recorder you can string together many shorter scirie a major
production, which is of course the way the profasals do it.

To scroll horizontally through the 'film strip' ofimme at a time, click in
the space on either side of the slider button gadgemove more
quickly through the frames, click on the slidertbatand hold down the
mouse button while moving the mouse left or righs¢roll backward or
forward. Whenever the mouse is still the screepldisis updated to
show your current position in the 'film strip'.

Delay per Frame Slider

The Delay per Frame Slider (labeled 'Delay/Franmethe lower right
corner of the screen lets you set the maximum lelylspeed for
animations generated by Silver. The slider lets 3dd a consistent delay
of between 1/60 and 1 second per frame in 1/60rskowrements. You
can also vary playback speed interactively durilagtpack with the
Amiga's function keys.

The initial setting with the slider gadget in ieftmost position is ‘None',
which means that Silver plays back the animatiofasssas possible,
about 15 frames per second. Moving this one pasiticthe right, by
clicking to the right of the slider gadget withimetwhite horizontal
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rectangle containing it, sets the delay per fraon¥60 second. Each
successive click to the right or left of the gadaeds or subtracts 1/60 to
or from the delay per frame. To move rapidly thriotige settings, click
and hold on the slider button while moving the nelest or right to speed
up or slow down playback.

Key Cell

The extra frame near the bottom of the Animatioitdedcreen, between
the two sliders, is a special frame for use in atiom. You can use it to
set up animated sequences, but it's never includéa: sequences. You
can use the Key Cell to set up very complex aniomasiequences with
multiple objects with repeated use of the SourckJnin commands,
clearing out the Key Cell each time before settipca new animation.
See the Source, Target, Join, and Key Cell commbeldsv for further
information.
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Info Menu
Functions in this menu include basic informatioautthis program and
displays of available disk and memory space.
About
Displays a small requester showing the versioruolhd@ Silver you're
using as well as Impulse, Inc. 's address and piaméer.
Disk
This command shows a requester displaying the nuafilisgtes free (i.e.

available space) on all drives currently loggedransystem.

Memory

This requester shows the amount of available cliplRnd fast RAM in
your Amiga. Remember that Silver's virtual memaorstem lets you
build as complex a scene as will fit in your congpistmemory in each
cell.
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File Menu

Use this menu to perform basic file maintenandeeBuses various
types of files to store the different kinds of infation it uses, but you
need be concerned with only one file name per gtiojehether stills or
animations, as long as you don't move files arolfrnyahur projects are
small you can store several on a disk.

File Information for Advanced Users

When you first create a new file in Silver, for exale Walkl, the
program creates a file called Walkl.SCR and a thrgccalled
Walkl.CEL. The .SCR extension stands for Script—ttan or script file
is a text file that contains some information alibetfile, including path
names for its various directories. Silver also gat@s an icon for the
script file to remind you of the file's existencerfi the workbench.

The .CEL extension of the Walkl .CEL directory dezhby Silver
indicates that the directory is to hold all Celi§i. Whenever you
double-click on a frame, if it doesn't have a oeinber a new file is
created in this directory.

When you first render cells in a new file, Silveeates a new directory in
the same directory as the script file (unless ottser directed with the
Stills command in the Scene menu) called Walkl. Sollowing our
example. This directory contains all RGBN and ILBltures generated
from the file. The image files are called RGBN.# ahBM.#, with the
image's frame number appearing where the # is.

Finally, when you first use Make Scene with a ndey Silver creates a
directory called Walkl.AMI, which contains filessxcated with the
animation. Silver also generates an icon for tHel.directory. To copy
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the animation to another disk from the workbenhply drag the .AMI
icon from the source window to the destination.

You cannot copy a Silver file to another disk frita Workbench by
simply dragging the script file icon. You must tike CLI or a disk

utility program to copy the .CEL directory, whicbebn't have an icon, as
well. You should also copy the .STL and .AMI dir@ies if you pla
reuse previously generated stills and animatiohsnTif you plan to use
the file from a drive or drives or directories atligan that on which it was
originally created, you must use a text editor ordyprocessor that can
save in ASCII format to edit the .SCR script fitedachange path names
for the .CEL, .STL, and .ANI files.

Say, for example, that you have an animation tbatcyeated on a disk in
floppy drive DPI;, and you want to transfer alelto a drawer named
Silver, which also contains the Turbo Silver pragr@n hard drive
partition DH1:. Normally in floppy drive usage ydon't save files on
the same disk that you run Silver from, so Silvefaces the path names
for the .CEL, .STL, and .STL directories with DRi:the script file:

DFI.-Walkl.CEL
DFhWalkl.STL
DF1: Walk 1. ANI

However, if you use the same disk, the drive spaafn't necessary. So
if your files are in the same directory as Sihadlyou need to do is
remove theDFI:

Walk 1.CEL
Walkl.STL
Walk 1. ANI
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Or.you. could store them in a drawer in the Sikieratiory named for the
animation:

Walkl/Walkl.CEL
Walkl/Walkl.STL
Walk I/Walk .ANI

But if you moved the directories to another partioa floppy disk in a
different drive, you'd need to insert drive specgiin the script file.

Note: If you use the Scene Menu commands (Ceils, &ind Animation)
i[o change directories for the various types ofiny existing files are
ost.

New (Right Amiga-N)

Use this command when creating a new image or @ioim&Vhen the
file requester appears use the mouse to selesteaashd path, then type
in a file name. Don't use spaces or periods ifita@ame. Then click
on the OK gadget or press the Return key to betiiimg. The file name
you entered appears near the upper left cornbechnimation Editor

window.
Open (Right Amiga-O)

Use this command to edit an file previously sawedisk and closed.
When the file requester appears use the mouséett aalrive, path, and
file. Then click on the OK gadget or press the Rekey to begin
editing. The name of the opened file appears meanpper left corner of
the Animation Editor window.
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Save (Right Amiga-S)

Use this command while editing a file to save anfdirmation to disk
with the current filename. Be sure to perform aeSgperation before
closing a file and/or exiting the program to presdhe latest changes.

Close

The Close command lets you quit a file withoutiegithe program. If
you've made any changes to the file Silver warnswa a requester.
Click on OK to go ahead and close the file withgaiting, or on Cancel to
abort the Close command.

Quit (Right Amiga-Q)

Use this command to quit using Silver and exitglagram. A requester
appears asking you to verify the decision. ClicktanYes gadget to quit
or on the No gadget to remain in Silver. An altéxeeto this menu
command/hot key is to click on the close gadg#térupper left corner of
Silver's Animation Editor window.

Clean Up
As you edit cells and frames by cutting and dedetiem, you must use

this command to tell Silver that the changes armaeent. Always use
Clean Up before closing your work.
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Modes Menu

Use the Modes menu prior to using the New commasédttthe Amiga
graphics mode (all are available) to be used irigging frames for the
file. This menu is only accessible before usingNle& or Open
commands to begin editing a file, so you can't geayour mind and
switch to a different mode while editing a file. \Mever, it's simple to
save the contents of individual cells and load tiremother files to
experiment with different graphics modes.

You can make four choices From the Modes menu: Hd/Res, or Hi
Res; 200 Line or 400 Line; Normal View or Overscamg 12-bit or
24-bit RGB. Check marks appear next to active items

HAM
LoRes
Hi Res

This setting determines horizontal resolution ddrtumber of colors
available. HAM (Hold And Modify) and Lo Res (Low Baution) both
use about 320 pixels per scan line; Hi Res (HigboReion) uses 640
pixels per scan line for more detailed images. M difference
between these three is the number of colors al&jldd96 in HAM, 32 in
Lo Res, and 16 in Hi Res. The default (preset) niettAM simply
because the wide range of colors available reguttee most spectacular
and realistic images possible. While HAM mode insaigée longer to
generate than those using Lo Res mode, Hi Res Biitage longer than
HAM mode.



Animation Editor Reference

118

Modes Menu

200 Line
400 Line

This setting also determines screen resolutioninbatvertical direction.
200 Line is the default mode and is faster andétdlidree, but images can
appear slightly blocky. 400 Line uses the Amigatsrlace mode
double vertical resolution and in many cases tkdt is

objectionable, but images take about twice as torggnerate.

Normal View
Overscan

This setting determines whether or not there Iset@ screen border.
Normal View uses a screen border, while Overscaanels the mage
area to beyond the edges of most video monitotkese doesn't appear
to be a border. This is useful in Desktop Videol@pgions where the
border is unacceptable. Overscan images requireased generation
time.

12-bit RGB
24-bitRGB

When you use Silver's Generate command to renftanmee, the program
normally creates a 12-bit-plane RGBN image whiah cantain up to
4096 colors. When you display the RGBN image whita $how
command it's convened to IFF HAM format on the fiich is why
loading an image may take a bit longer than normal.

If you select 24-bit RGB before creating a new, fiendered images can
contain as many as 16 million colors. However,ithage files are
correspondingly larger-approximately 600K bytesreadso, 24-bit
RGB images can only be displayed on Amiga framéebsif(special
display hardware). Frame buffers are available frowpulse, Inc. and
Mimetics Corporation.
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Use the Edit menu, which is accessible only afienig a file or
creating a new one, to edit frames and cells as.Urte editing
commands in this menu act on the frames and ceilsits. Edit menu
commands don't work on frames with no cell numiggirsilarly, since
the Key Cell can't be rendered as a frame, Ediunsemmands don't
work on the Key Cell.

The Cut, Copy, Paste, and Delete commands all aodntire frames
and cells as units. This means that when you celts/asing this menu,
each copy, though related to a different frame,risflection of a single
cell. An example is helpful here: start a new #ater cell 1, add an
object, then exit to the Animation Editor. Notetttiee number 1 appears
under the word Cell in Frame 1. The lettering iarie 1 should still be
white to show it's selected; click once on it'# itot, then select the Copy
command from the Edit menu. Now click once on Fr&maad select the
Paste command from the Edit menu. Note that thebeuthnow appears
under the word Cell in both Frames 1 and 2, whielams that the same
cell is used to draw both frames when renderedtvtGenerate or Make
Scene commands. You can demonstrate that theacelidentical by
entering either one, adding or changing an obijlet) exiting and
entering the other and noting that the changerisistent.

Select any frame for editing with Edit menu comnsaby clicking on it
so its lettering turns white. You can select midtipames by holding
down the left Shift key (Multi mode) as you click different cells. Use
the Frame Position slider to access cells not ntiyrshown.

By judicious use of these commands you can add smanation's length
without having to generate extra frames. For examplu can create a
bouncing ball by following this example:
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1 Create a short animation of a ball moving upawsay five frames
or so. First click on cell 1 twice to enter the k&pace and add a sphere.
Exit the cell, select frames 2 through 5 while fdddown the left

key then use Make from the Cells menu. Select frantken press Right
Amiga-Z (Source), then Right Amiga-A (All), thend®it Amiga-T
(Target) to make four new cells each with a copthefsphere. Then
enter each cell in turn and move the ball a Ifiieher up or down than
the previous cell. This is just for illustrationely can create comple
animations easily and automatically with Silverter$ command (see
Object Menu in the Object Editor Reference section)

2. Render the animation in Solid Model mode. Whene&ilsks to delete
RGBN files, click on the No gadget.

3. After rendering the cells, hold down the left Stki#ty and click on
frame 4, then on frame 3, and finally on frame R.tliree should now be
selected, showing white lettering.

4. Now select the Copy command from the Edit menul{RAgniga- C).
The cells have been copied into the paste bufférérorder in which you
clicked on them; 4-3-2.

5. Click on frame 6, then use the Paste command fheniEtdit menu
(Right Amiga-P). This pastes frames 4, 3, and @rdfame 5. The new
cell sequence is 1-2-3-4-5-4-3-2, although framresnambered
consecutively.

6. Set frame 1 as the loop point and generate theeyse® Scene Menu
below). All frames are generated, and the new sceneeated in a few
minutes. Load it (Load Scene) and play it back yF8aene Loop) and

you'll see the animation of the ball bouncing ud down for which you
only needed to create the motion in one direction.
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Again, the above example should serve only aduetration of cut and
paste. You can create a back-and-forth effect dsawether far more
complex motions easily with the text file Movie tained in the .AMI
drawer. See Appendix C for further information.

All (Right Amiga-A)

Use the All command to select all active cellsédarther operation.
Commands that can be applied to all cells includiegyCCut, and Delete
from the Edit menu, Target and Join from the Gaksiu, Show and
Generate from the Display menu, and Make ScenetiierBcene menu.

Copy (Right Amiga-C)
Cut (Right Amiga-X)

Delete (Right Amiga-D)
Paste (Right Amiga-P)

As mentioned above, these commands make identipéés of frames in
order to reuse the images generated from thenffiereint parts of an
animation without need for regeneration, and witheplicating the
associated cell. The Copy command copies any seldcames into the
paste buffer in the order in which they were s&dctvhile Cut deletes
them from the existing order after copying thenwoitite buffer.
Successive uses of the Cut or Copy commands replacerevious
contents of the paste buffer. The Delete commamglgiremoves frames
from existence. Any frames to the right of cut eteded frames are
automatically renumbered to close up gaps in threarical frame order.

To use the Paste command after first copying airgiframes into the
paste buffer, select the frame into which to p#istecells, then select the
Paste command or press Right Amiga-P.

You can copy or cut frames into the paste buffearig order using Multi
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mode-thai is, by holding down the left Shift keyilghclicking on cells in
the desired order. For example, if you have fraarab cells 1 through 10,
you can copy frames 5, 3, 8, and 2, then paste thénat order.

Edit (Right Amiga-E)
View (Right Amiga-V)

Both of these commands allow you to enter a callater its contents
with the object editor. The Edit command functidhentically to the
action of double-clicking on a cell (or single-&ling a selected cell)-you
enter the object editor for that cell. When yout ¢éxé edited cell, any
changes are registered and saved to disk. If thbéae been rendered
previously in Solid Model or Full Trace mode (ateaisk appears next to
the cell's number in the animation editor), chaggdhme cell causes the
asterisk to vanish, thus rendering the renderdts ¢éelage no longer
accessible. Changing a cell means moving an objeattivating a
requester.

Use the View command to enter the object editoafoell without
making any permanent changes. That is, when ydutexicell any
changes aren't registered, and if you've rendarechage for that cell
you can still display it with the Show command.

Undo (Right Amiga-G)
Use the Undo command to reverse the effects ofalitymenu

commands immediately after invoking them. This oavenient way to
recover from errors of judgement.
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Cells Menu

The commands in the Cells menu let you make idami@w copies of
existing cells, as opposed to the 'reflection'sogleated by the Edit
menu. You can also combine cells, load and save thelisk, and set
lengths for Story animations. Finally, the Info coand tells you how
long a cell took to generate.

As the Animation Editor screen only lets you vigghe frames at a time,
use the Frame Position slider gadget in the loefecbmer of the screen
to access other frames.

Make (Right Amiga-M)

The Make command lets you prepare new cells toveagformation.
Once you've made a cell, you can create new ohjeittsy entering the
object editor for that cell. Or you can use Sowanee Target/Join to clone
existing cells or set up animations.

Select any number of frames to be created by alickih them, holding
down the left Shift key to to select more than dhen select the Make
command or press Right Amiga-M. Note that each c&llhis numbered
one higher than the previous one, in the orderithvyou clicked. You
can also make cells one at a time by clicking twiceany empty frame,
which places you in the the object editor for tbavrtell.

Key Cell (Right Amiga-K)

This command simply selects the Key Cell, whichlvigays Frame 000.
The Key Cell's most important use is as an acces®dirin creating
animation. This is because when you use Sourcd argkt/Join to
generate animations, the Source cell is not alterbécome part of the
animation, even if it's designated a Target céfic&the Key Cell is
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Source (Right Amiga-Z)

The Source command lets you copy a cell's entinezots to any number
of new cells. First select a cell, then use thee@oommand, then select
any number of cells and use the Target commandrided below. You
can also merge (Join) the Source cell with any rarmobothers. The
Target cells must first be created with the Makenc@and (above).

Although you should generally use the Key Cellnh@200, as a Source
cell in setting up animations, any cell can be ar&a A source cell is
never altered when setting up an animation, evit's &lso one of the
target cells.

Target (Right Amiga-T)

After using the Source command on an existing ue#,the Target
command to copy that cell's contents to any otkistieg cells; that is,
cells created either with the mouse-click Edit camthor with the Make
command. Select any and all cells to receive cagfihse source cell,
holding down the left Shift key to select more tlagne, then select the
Target command or press Right Amiga-T. Targetdsstructive

command; any previous contents of selected calls@mnpletely replaced
by copies of the source cell's contents after uiagrarget command.

In setting up animated sequences, make sure th&tdsesetting (below)
is active before using the Target command.
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Join (Right Amiga-J)

After using the Source command on an existing csk, the Join
command to merge that cell's contents with anyraghisting cells; that
is, cells created either with the mouse-click Editnmand or with the
Make command.. Select any and all cells to mergle thie source cell,
holding down the left Shift key to select more tlwe, then select the
Target command or press Right Amiga-T. Each raesylitiell then
contains its previous objects plus copies of gjéots in the source cell,
all in their original positions.

In setting up animated sequences, make sure th&tdsg setting (below)
is active before using the Target command.

Expert Tips

One ideal usage of the Join command is in creatmg complex objects.
You can pre-subdivide the object as much as ya) likeating each part
in place in a different cell, using the cooridinaiestem to align parts.
Silver's world coordinate system is, of course,sistent from cell to cell.
Finally, you can combine the parts with the Joimogand. Naturally it's
a good idea to use graph paper and pencil asraitsnistructing complex
objects.

Another use of the Join command is in creating dempnimations. You
can set up different stories (path animations) wifferent objects in the
Key Cell, then copy them to differenttranges ofil€étlearinggthe Key
Cell before setting up each new animation) usirggXbin command so
that previous animations set up with Target or domnot erased.
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Load (Right Amiga-L)

The Load command lets you load a cell that wasipusly saved with the
Save command. Select an existing cell by clickingtpthen select Load
or press Right Amiga-L and use the File Requestselect a file to load.

Write (Right Amiga-W)

The Write command lets you save the cell that'seatlly selected to disk.
If no cell is selected the file requester doegmitesar. Click on the box
next to File in the file requester and enter a name to save the cell
under a different name. You can use this commarmdtaine objects
and cells from different animations,(as well agryathe same animation
in different graphics modes.

Info (Right Amiga-I)

The Info command lets you find out how long a tatlk to generate in its
most recent rendering in the current work sessifinis command only
works with frames that contain an asterisk, whickans that there is an
associated RGBN image file. The Info data is notext with a file, thus
is no longer present in a newly reloaded file.

Use Story

Select the Use Story menu item before using Tang&bin on a series of
cells to create an animation using Story informmafimm the Source cell.

Use Story is a setting rather than a command. \hetse Story mode
is active a check mark appears next to it and the®, Target, and Join
commands use Story information from those objecteé Source cell for
which you've set up animations. Make sure that ttatUse Story item

in the Cells menu is checked before you use thgefam Join commands
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to 'spread' an animation contained in a Sourceoeeli several Target
cells.

As an example, if you've set up a path for an eljefollow in frame 1,
the animation's length is determined by how marig geu spread the
cell over using Source, Target and Join. SinceeBfifastest playback
speed is 15 frames per second, if you want an tsbjeotion to last one
second, you should:

1. Create a an animation in a Key Cell (see Storyu@deup Menu in
the Object Editor Reference section).

2. Use Make on 15 cells.

3. Select the Use Story command if it isn't checkethermenu.
4. Use the Source command on the Key Cell from step 1.

5. Select all 15 cells, then the Target command filwerGells menu
(Right Amiga-T).

At this point Silver creates an animation from $tery information in the
Key Cell by implementing the changes you've spetiih a gradual
manner from cell to cell. Each cell is a little tifferent from the last,
and when viewed consecutively in rapid successienRlay Scene), the
cells' rendered images create the illusion of thlieensional animation.
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Use this menu to create and display still imagessaguences of stills, set
various Animation Editor options, and a few othdd® and ends

concerning Silver's display.

Show

The Show command displays any RGBN image filesaat with
selected frames, as indicated by an asterisk ndkietframe's cell
number. Select the frames to be displayed-choodepteuframes by
holding down the left Shift key-then choose the Blommmand to start
the slide show. The images are shown in left- gbirorder. After each
picture loads and is displayed, click the left n®bsatton to go on to the

next

When a picture first starts loading Silver displégsl6-color (HAM and
Hi Res) or 32-color (Lo Res) palette in the botteft corner of the screen

as a visual reference.

NOTE: To save any Silver image as an IFF file cotilppa with other
Amiga graphics programs, press S while the imageiisg displayed with
the Show command. The file is stored in the samecthry as the RGBN
file, the Stills directory, with the name ILBM.#,tlv # replaced by the

frame number.

Generate

Use the Generate command to create RGBN still infigggefor any
selected frames that don't already have assodietgges. Select the
frame or frames to be generated, then choose ther@g command to
begin the rendering process. A constantly updatémrnation line near
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the top of the Animation Editor window shows praggén terms of the
percent of the picture completed. Once the icta®lieen generated, use

the Show command (above) to view the results.

You can abort the generation process at any timgibking the left
mouse button. If you click during or immediatelyeafthe initialization
process the generation is halted immediately. If glick when the image
is less than half completed, a requester lets podiren the abort or
continue. However, if the image is more than 50%gleted a different

requester appears notifying you of this.

There are a number of Animation Editor commandsgenuuse prior to
Generate (or Make Scene from the Scene menu)ffleat &he final
tracing, including Options, Set Zone, and ReseteZ@t from this menu).
Also, you can use the Stills command from the Scearu to save the
RGBN files on a different drive, allowing you to Rrimize disk storage

capacity.
Options Submenu

This submenu gives you three choices from six gaiesns; a check mark
appears next to each of the selected items. Edtle afptions affects the
results of the next Generate or Make Scene command.

All Cells
New Cells

The first choice lets you choose whether all sebfitames are to be
generated anew with a Generate command, or ondg tiwhich haven't
yet been generated; that is, they don't have ansishext to the frame
number. The default condition is to generate ordgywiCells, which of
course saves a good deal of time in the long run.
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As an example, if you've just rendered part oaie with Set Zone, an
asterisk appears in the frame and remains evesuitige Reset Zone to
render the full frame. In such a case the program'we-render the

frame unless you set All Cells, assuming that yaven't edited the cell.

When you're done experimenting and wish to crediteedscene, even
though you may have already generated several tiin the sequence
it's a good idea to set Lock Palette (below) amgmerate all frames for
maximum consistency of image from frame to frame.

Free Palette
Lock Palette

Whenever Silver creates a new still image in HAMdmit first
calculates an optimum 16-color palette from whiltotner colors in the
picture are to be derived. By using the first, efadilt setting this palette
can 'float' or change in each successive frameribpg on the cell's
contents. Under certain conditions, however, this lead to noticeable
inconsistencies between frames which show up ambglitches in the
final animation. For the best-looking animationtsaalight cost in
rendering speed, use Lock Palette.

Wire Frame
Solid Model
Full Trace

These three determine the look and speed of rergleffthe Generate
and Make Scene commands. Wire frame is fastestllufrace looks
best. Solid Model offers a close approximationtte Full Trace look
with speeds slightly slower than Wire Frame.

To test object motion, scaling, and positioningimmations set this final
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Options submenu choice to Wire Frame, then selecells and use the
Make Scene command from the scene menu. The veinesfianimation is
rendered almost immediately, and gives you a gded of how the final
animation will look. Wire Frame doesn't work witte@erate, only with
Make Scene. To view a cell in wire frame mode, etite object editor
for that cell and press Right Amiga-W.

The default setting is Full Trace, which perforrag-tracing with all
special effects and uses the full palette avail&édneshading. When you
select Full Trace, the Pixel Size requester app@aersbelow). Full Trace
images take the longest, but final image qualitiyighest

Silver can also perform Solid Modeling, which is chufaster than
ray-tracing but with Silver's special 'smooth-sagaversion of solid
modeling can look very similar to ray-traced imag&khough you can
use Set Zone with Solid Model, in many cases géioerdime isn't
shortened by a significant degree. Some of Sihattibutes effects, such
as reflectivity, shadows, and stencils aren't yetilable in Solid Model
mode, but we're working on it!

Full Trace
Pixel Size

Select the Full Trace item from the Options submwith the mouse
(even if it's already selected) to bring up a PRi&le requester showing
the default size of 1 pixel. By changing this ttaeger size-we suggest
not bigger than 5—you can speed up frame generatasiderably, at the
cost of resolution. Pixels even in the 2 and 3 sigpear large and block,
but in most cases these settings are useful fingegross shading effects.
Press the Return key or click on the requester'secadget to set the new
pixel size. Incidentally, the mosaic effect thasuks from settings larger
than 1 can be useful for special effects.
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Set Zone
Reset Zone

The Set Zone command lets you set a window of em@yaywhere on
the screen outside of which no image is generatezhvthe Generate or
Make Scene commands are used. This is useful &mdgprendering of
specific localized areas. The zone stays set faedls until changed or
reset. Even in Overscan mode you won't be ablettthe zone outside
the normal screen borders. Use Reset Zone tosegtitering area to
that established by the current Modes menu sefwgrscan or Normal).

When you select this command you're transferrealilank screen that
shows the current mouse coordinates in a constaptsgted display in
the upper left corner. Click the left mouse butidmen the pointer is at
the upper left corner of the desired rectangle) tigain at the lower right
corner. You needn't hold down the mouse buttoreitwben. A
‘rubber-band’ rectangle guide follows the mouserdfte first click to
show the zone. Write down these coordinates (befmeecond click) as
a guide for future adjustments in the zone.

HINT: To determine where to place the zone, eritercell and press
Right Amiga-W for a wire-frame view of the final age. Place 'Post-It'
stickers or other light adhesive labels on theestghere you want to
render, then exit the cell and use these visual @idet the zone.

Hide Silver

The Hide Silver command lets you take advantagb@fAmiga's
multitasking capability, placing the program's sereéearmost in the
hierarchy of currently active Intuition screensndf other programs are
running you're placed at the Workbench, or if yan Silver from a CLI
or other command interface you're returned to ¢imafronment.
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Scene Menu

This is the control center for Silver's animatiarubekeeping. From the
Scene menu you can set paths for Silver's cdll, atid animation files,
as well as various commands for creating and dysgieanimations.

Cells
Stills
Animation

These first three commands on the Scene menu gbovto redirect disk
storage of Silver's three different types of diceies. When you use the
New command to open a new file, Silver createsCR. 8le with an icon
and a .CEL directory without an icon with the fikguester, both with the
file name you enter (e.g. Sequence.SCR and Sequ@glce When you
first use the Generate or Make Scene command,rSiteates a stills
directory with the extension .STL, and when yostfgjenerate an
animation with Make Scene a .ANI directory is cegie.g.
Sequence.STL and Sequence.ANI). All three direetoaire created in the
same directory used for the .SCR main file unleastell the program
otherwise with these commands.

Therefore it's important that you redirect any &terage before
performing the appropriate action (such as createlly for the .CEL
directory, or generating frames for the .STL diogg}. If you use any of
these after the corresponding directory has beested, any files in the
previous directory are no longer accessible. Alspou use the CLI or a
disk utility program to move your files, you musteua text editor to edit

the .SCR script file to tell Silver where they amet use these commands.

If you do use these commands to point to informmtiontaining
directories in new locations, any existing inforioatis lost. The
program warns you of this fact and gives you a ckén cancel.
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To redirect files, select the type of file (Celjlls, or Animation) to
invoke a requester that shows only directoriesaur yrive, and select
the drive and/or subdirectory into which to stdre files. After choosing
a parent directory with the mouse, you can typ&ectbry name at the
right end of the text in the DRAWER line in theefitequester. When
conserving disk space, keep in mind that usualyStills folder contains
the largest amount of data, the Animation directmgtains the next
largest, and the Cells directory usually contaglatively little data,
although cells containing complex objects can higedarge. You can use
the external command (see Object Editor refereboge) to save disk

space with complex objects.

Set Loop

To set a loop point for an animation before remugit with the Make
Scene command, simply select the cell that's tthédoop point, then
select Loop Point from the Scene menu. When youPleg Loop below,
the animation runs once all the way through, tipeagedly returns to the
loop point and runs through to the end again. If gon't set a loop point,
a looped animation runs continually all the wayotigh.

You can control looping more precisely by editihg Movie file in the
ANI directory. See Appendix C for details.

Make Scene

Use the Make Scene command to render animatiorst. dalect all cells
to be used in the animation-use Right Amiga-A (Ad)select every
active cell, then activate Make Scene. Silver fiysherates any cells that
don't have asterisks next to the cell number, twnbines all the frames
into an animation. To display the animation, useltbad Scene and Play

Scene commands below.
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The Make Scene command uses the Set Loop setting.

Since the Key Cell can't be rendered, it's nevadudled in animations
even if selected when you use the Make Scene cothman

Playing Animations Outside of Silver

You can play back Silver animations from the Amgarkbench or CLI
(Command Line Interface) with the Player programpptied on the
Silver program disk. From the Workbench, click onoghe .ANI drawer
icon, which looks like a horizontal filmstrip withe word 'Scene’
superimposed. Then press and hold either Shiftd@y click twice on
the Player icon. From the CLI, type:

Player filename

substituting the name of the .ANI drawer for ‘fédeme’. Thus to play an
animation from file ‘Walkl' you'd type:

Player Walk 1. ANI

adding path names as necessary.

Incidentally, Turbo Silver 3.0 uses a hew animafamat, so previous
versions of the Player program won't work with aatiions from 3.0.

Generating Multiple Animations from One File
Whenever you use Make Scene, any previously geaeaimation in
the current cell is deleted. To generate multiplienations from a file,

follow this sequence:

* generate an animation
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» close the file

« copy the file's .ANI directory to another disk drattory. You can use
the Workbench to do this; just drag the icon todbstination disk or
window. The icon looks like a small horizontal fgtnip with the word

'Scene' superimposed.
* reopen the file and generate a new animation

Make Movie

This command lets you use a special text 'sciiiptcalled Movie to
generate complex animations. The Movie file musptesent in the
current file's .ANI drawer for this command to woBee Appendix B for

information on the Movie file.

Load Movie

When you use the Make Scene or Make Movie commamgnherate an
animation from a Silver file, the animation is dexhand stored on disk.
Use the Load Movie to bring the animation filessimemory so they can
be played back—use the Play Movie command (below)ew the

animation.

If you've created an animation that's close toaogér in size to the
amount of free memory, you may not be able to ilégack. In such a
case, save everything, quit the program, and us®ayer program (see
Make Scene above) to view the animation. If thereation is equal to in
size or larger than the total amount of memoryadarysystem, you'll need
to expand your memory before you can view it. Talfthe size of an
inimation, total the sizes of the files in the .Adlawer.
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Drop Movie

Use Drop Movie to remove an animation loaded withltoad Movie
command above from memory. Loaded scenes typicatigume a good
deal of memory which could better be used for atisngproduction, so
it's in your interest to always use Drop Movie aftading and viewing a
scene before continuing to work on the scene.

Play Movie Submenu
Once
Loop

The Play Movie command lets you view an animati@ated with the
Make Scene or Make Movie command and loaded intmong with the
Load Movie command. The Play Movie submenu givastym choices;
Once or Loop. Choose the latter to run throughattienation one time
and then return to the Animation Editor, or choBt&y Movie Loop to
play back the animation continuously, running ladl tvay through once
and then repeatedly from the loop point.

Press the Esc key to quit the animation. Don'tdbtg use Drop Movie
to clear memory before returning to rendering insage
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Appendix A
The Silver Configuration File

When Silver first starts running it looks for attéile namedSilver.config
in the same directory from which it's run. If thie fs found and its
contents make sense Silver uses it to set a nunfilbefault settings,
which you can control by editing this file. To ethie Silver.config file,
use a text editor such as Ed, or a word procekabcan save in ASCII
format

Here's an example of a Silver Configuration fillish contains only
ASCII text:

BGRD 000
FGRD fff
SLCT f80
PNTS ccc
PRNT fOf
SPNT Off
PICK OOf
ACTV OfO
PPNT fOO
MODEO
LACEF
NAMET
OVERF
WARNT
MULT 9999
SCRN2
SETF 12 002
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The first nine settings refer to colors used bye®ilHere's a brief
explanation of each, followed by the default csletting:

BGRD - Background color (black)

FGRD - Foreground color, used by non-selected ifgrhie)
SLCT - Color for selected objects and groups (@ang

PNTS - Color for points (light gray)

PRNT - Parent, used for lines connecting groupgetctb(purple)

SPNT - Selected points (cyan)
PICK - Picked objects and groups (blue)
ACTV - Active, object ready for repositioning (grge

PPNT - Picked point (red)

The colors are determined by using three-placedeeiaal numbers to
set the red, green, and blue values in left-totogther. Thus, the value

RGB
80

used to set the color of selected objects used aalee of 15, a green
value of 8, and a blue value of 0, which resulteriange. In case you're
unfamiliar with hexadecimal numbers, here's a table

Dec. Hex.

O ~NO Ol WNPEO
O ~NO O WNPEO
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Dec. Hex.

9 9

10 a

1 b

12 c

13 d

14 e

15 f

The next setting in the configuration file is MODMich refers to the
first three settings on the animation editor Modsnm

Mode Setting
HAM 0
LoRes 1
Hi Res 2

The next setting, LACE, determines the defaulirsgtior Interlace; F
(false) sets 200-line mode, and T (true) sets 4@®+hode.

The NAME setting, also True or False, determinestiver you're
automatically requested for names of new items aadth the Add

menu.

The OVER setting, also True or False, sets wheathaot Silver starts in
overscan mode. If you're generating animationsetoded in video
production, you might want to set this to True.

The WARN setting determines whether warning recqeressappear when
you close a file or open another without savingtfiafter making changes

to a file. Set Warn to True or False.
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The MULT setting determines the maximum numberahis, edges,
faces, or objects that can be picked at one timMuhi mode. The
maximum value of MULT is 9999. If you don't use Muhode much,
you can save memory by reducing this number.

The SCRN setting, which can range from 2 to 8, rddtees the speed of
screen redraw. The higher the number, the faséestheen redraw.

The last line in the example Silver.config poirdsatway of customizing
Silver's operation for your particular way of wargi The SETF
command lets you assign any Object Editor menu camanto any of 20
function keys. The second set of 10 function keyshtained by first
pressing the Esc key, then releasing it, then prgske desired function
key.

Here's the format of the SETF command:

The first number, 12, refers to the function keggsed to obtain the
particular menu function. In this case you'd ptbesEsc key, then F2.

The next number specifies which menu command ketactivated when

you press the indicated function key. Each digithia three-place number
is a hexadecimal number. The first digit refersht®e Object Editor menu
from which the command is taken. The second déféns to the number

of the menu item. The third digit refers to a submé&em, if any.In all
three cases start counting with 0So in the example above, the first
menu, #0, is the Edit menu, and the first item,ig#dd. The third item
on the Add submenu, #2, is Add Axis.
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Here's another example. If you use the Story conahudien for
animations, you might wish to assign it to a fuoctkey-we'll use F14,
which you get by pressing and releasing the Esctkey pressing F4.
Since the Story command is the seventh item othiheé menu, and no
submenu items are involved, this will do the trick:

SETF 14 260

As a final example using a hexadecimal numberssiga the Undo
command to Esc-F6, use:

SETF16 OBO

since Undo is the twelfth command on the Edit m@#), and B is the
hexadecimal equivalent of decimal 11.



