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FOREWORD

About this Manual

ThisManual describesin detail the complete functionality of the DESKARTES Indudtrial Desgn
System.

The Manual is divided into several sections. Depending on which modules of the system you have
purchased, you may be more interested in some parts than others.

The Reference Manual sections are:
Part 1: System Overview

Thisgives abasic introduction to the system at an easily understood leve. It introduces
various concepts that arereferred to later in therest of the manual.

Part 2: A Typical Modeling Session

Thisgives an overview of the various stages that you will go through when developing a
new design. It introduces many concepts but does not dwell on the actual commands used.

Part 3: Menu Commands

This explains the commands that can be found in the menu bar.

Part 4: Window Commands

This explains the commands associ ated with the Database, Object and Settings window.
Part 5: Editing Functions

This explains the commands in the specia editing modes for the modding and visudization

commands.
How to use the Manuals

Users of the DESKARTES system will be provided with at least two manuals, a Tutorial, and this
Reference Manual .

The easiest way to learn DESKARTES is to sit down at a workstation, and go through the DESKARTES
Tutorid. It gives you systematic descriptions of how to actualy use the system using an example
model, proceeding from somerdatively smple tasks to themost demanding functionsyou'll ever
need.

The System Overview and Typica Modeling Session sections of this Reference Manual are al'so
recommended reading to any new DESKARTES user who wishes to have a quick look at the
functionality. The other parts of this manua areintended mainly for reference use, when you need to
understand the details of a particular command. It would also be a good ideato go through the
complete Reference Manua after you have used the system for awhile, to really get to know the full
extent of the different uses and possibilities for the software.

Users of rapid prototyping machines will be provided with a separate DeskArtes Rapid Tools
Manual, explaining DESKARTES more specialized functiondity for their application.

For ingallation and other system related issues, consult the DeskArtes Technical Manual.

Notation

Key words and other interesting words in this manua are written in bold italic. Command names and
sometechnical termsarewrittenint hi s t ypef ace. Keyboard function shortcuts are denoted in
bold, likea and A.
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The menu commands arewritten as MenuNaneb ConmmandName. If the menuis associated with a

particular window then the command is written as W ndowNaneb ConmmandNane. However,
when the corresponding menu or the window name is obvious from the context, it is not always
given.



1 SYSTEM OVERVIEW
Launching DESKARTES |

Launching DESKARTES

This section assumes you have DEsKARTES ingtalled and running on your workstation. The
ingtalation procedure is discussed in the Technicad Manual. Most computersrequireyou to login,
telling the computer who you are. To do this you need a unique name and, usualy, a secret
password. Y our system provider or system manager should be able to give you these and explain
how to use them.

Sarting Up — Unix/MacOS

To start up DESKARTES, enter the command DA in acommand window. After awhile, the system
displays the DESKARTES user interface.

Sarting Up — Microsoft Windows

Using Windows, starting up is atwo-stage process. It isfirg necessary to start the window manager
before starting the DEsK ARTES software itself. The commands for each of these procedures are found

on the A Start menu at the very bottom of the screen. To start the window manager choose the

command HWM W ndow Manager from Programs under the St 1 rion. After afew
seconds, you should natice an Icon Manager window appear usually in the top left-hand corner of the
screen. Now to start up DESKARTES, choose the command | ndust ri al Desi gn System

again under the
possible that your system will not appear exactly asthe diagram but you should be able to locate the
commands.

j Startup

Accessones
Adrin Toals
Adminiztrative Tools [Common)

Rapid Toolz

=, Graphics

* + »+ ~RBo v - -

L&), Microzait RapidCétd
Pragramming HWyM Window Manager
3 4 Startup
4 Documents 4
E_!;_ Settings 3
] Find 8
& Hep
ﬂ Bun...
B Shut Dowe...

#MStant
After awhile, the system displays the DESKARTES user interface.
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The User Interface

Input Devices
The keyboard works like atypewriter. It is used to enter text and numeric information into the
system.
The mouse is used to move a cursor, visible on the screen. The shape of the cursor varies with the
state of the system.

Y ou may have access to atablet, scanner or digita camerato capture graphics. Such externa
devices are not accessed directly by DESKARTES. To use theinformation from such devices you must
use one of the data exchange files, such as DXF, TIFF, etc. Scanned graphics can be used asimages
for texture mapping, or as templates for computer modeling.

Mouse Functions

DeskARTES makes full use of the mouse. It isbest to operate the software using a three-button
mouse although a two-button mouse is also acceptable. If you only have a two-button mouse, the
third (middle) mouse button is emulated by pressing both mouse buttons together. This can be alittle
tricky at firgt, but don’t worry because the most common commands have been assigned to the | eft

and right buttons.

Windows—What You See

The main windows of the DESKARTES user interface are shown in the following figure.

File Window = it

Settings Window  [lial
_|_u_1-

The windows and their uses are:

The Graphics Window, the area that takes up most of the screen, is used for graphical
operations such as entering geometric data and displaying objects.

The Menu Bar, at the top, contains the DEsK ARTES commands. Each of the headingsin the
menu bar holds amenu of commands, chosen by pressing the |l eft mouse button.

The Object Window, to the left, is used to determine the structure of your model and aso
shows which object is currently selected for the next command. The object in question is
darkened, and is called the target object. A pop-up menu appears with object-related
commands, if the middle mouse button is pressed within the Object Window.
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The Settings Window, to theright, contains variables that control the display environment.
Here you may contral things like the viewing direction and select the color of your drawing,
amongst other things.

The File Window shows the model directories and the files they include. It also includesa
number of commands used to control files and directories accessed through amiddle mouse
button pop-up menu.

The Message L ines, below the menu bar, display all the text messages, such as system
gtatus, information on the target object, answersto geometric queries, prompts, and error
messages.

Other DESKARTESWindows are:

Dialogue Boxes (al so known as Parameter Windows) are used to enter al numeric and text
input to the system. Dial ogue boxes pop up automatically when the system needs such in-
put.

Other Windows will appesar at certain times during the modeling process.

Controlling DESKARTES

Command Mode

DeskARTES is controlled in two modes. The default mode iscalled command mode. The principles
of operation in command mode are explained in the following paragraphs. Some commands place
the system in one of the edit modes, which will be discussed | ater.

The DESKARTES commands are grouped into menus. There are two kinds of menus: pull-down
menus (located in the menu bar) and pop-up menus accessed by the right hand mouse button as
already described.

To select a command from a pull-down menu, point the cursor at the desired menu title and hold
down theleft mouse button. Still holding the button down, drag the cursor to the desired command.
Execute the command by rel easing the mouse button.

Some commands may be entered using a singleletter shortcut, without using the menus Thisisa
useful way of accessing often used or repeated commands. For example, the commandsin the
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DI SPLAY menu are used so often that their shortcuts should be learned as quickly as possible. The
availabl e shortcuts are shown within brackets[ ] next to each menuitem (suchasQui t [ q] ).

Some things are controlled with |puttong. In particular, the Settings Window contains buttons that
control the way DESKARTES works: whether to use agrid, how to display the objects, when to undo
commands, and so on.

Executing a Command

When a command has been given in one of the ways described above, the system displays a “busy”
message and the cursor turnsinto a watch @ Thisindicatesthat execution of the command has been
started.

Until the current command is completed or canceled, attempting to enter anew command is denied
by the system. To show that it isready to accept a new command, DEsKARTES displays “ready” in
the message lines and the cursor turnsinto an arrow.

Interrupting a Command

Some display commands, such as drawing a wire-frame or shaded pi ctures, can be interrupted by
pressing the ESC key, or aternatively Ct r | - C, with the cursor in the graphics window. This can be

useful if the execution seemsto take too long and you wish to continue with other commands
instead.

Edit Modes

Commands that require you to graphically interact with your model switch the system to one of
severa edit modes

None of the norma commands are available in the edit modes. The Object Window and the menus
disappear, and small pictures called icons appear ingead.

Theicons graphically describe what each command does. To execute an editing function,

click on an icon with the left mouse button. Alternatively, pressthe shortcut key that is dis-
played in the upper | eft-hand corner of each icon.

o When using function keysin edit mode, note that lowercase and UPPERCASE letters have
different meanings. For instance, in the command CURVEP Desi gn: Edi t, functionc
Ig (lowercase) produces a rounded corner near the active point, while C (uppercase) makes the
” curve closed.
A brief help text of the icon on which the cursor is currently resting appearsin the message
I@ 01 linesif you click on theicon with the right mouse button.
x 23 To get back to command mode, click on the“Smil€’ or “Sorry” icons. Using the “Smile”

icon, any changes you made in the edit mode session will be accepted. Using the “ Sorry”
icon any changes you made will be discarded.

Mouse interaction

In many cases, e.g., when moving an object or apoint to anew location, you are requested to define
the actions interactively with the mouse.

The action may depend on which mouse button you press when starting the action. For ingtance,
when moving an object, the left mouse button moves fredy in dl directions, while the middle button
would move in one direction only.

Thereis aso adifference between “dlicking” and “pressing” a mouse button. Clicking means
pushing on the mouse button, and immediately releasing it again. Pressing means pushing the mouse
button down, and halding it down until theinteraction isfinished.
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In most cases, DEsk ARTESdoesn't mind if you click or press. For instance, to move an object, you
may either

1) Press, move, and rel ease when you done, or
2) First click, then move and click again when ready.

Parameters

Many commands require parameters. A parameter is a piece of specific information a command
needs to know. Parameters are entered into dialogue boxes, which appear whenever needed. Most
dialog boxes require severd pieces of information each having its own entry fied. Y ou can move
between these fields by clicking in the required fie d with the | eft-hand mouse button or alternatively
you can press the TAB key on the keyboard to move to the next field. Thisis especially useful when
entering several pieces of datainto a single dialog box. The TAB key is usualy located above the
caps lock key on the extreme | eft of the keyboard. It sometimes has the word TAB printed on it or
alternatively two opposing arrows.

Note that when typing into a did og box the mouse cursor must be positioned somewhere within the

dial og box.
= Paramelers? [«
—
texture name I Flowers
Fa
material name I e
number of replications crosswise Il

lengthwize I 1

adaptive mapping 4 YES - NO

tranzparent. background  YES 4 M0

x|

There arethree kinds of parameters:
1. Numeric parameters(eg., 1.0, 5, .334)
2. Text parameters (e.g., aname)
3. Alternative parameters (e.g., yes/no)

Each of the parametershas a default value, which is already selected when the dial ogue box appesrs.
If this default value is correct, you don’t need to do anything more.

Clicking on the old value with the left mouse button and entering the new value may change numeric
or text parameters. They can a so be changed just partially by double-clicking at the area you want to
change and typing in the new data.

You may enter real number parameters with or without the integer or fractiona part. For example, a
zero can beentered as 0, 0.0, 0., or .0 (but not just as“.”).

For text parameters, use only digits 0-9, letters a—z and A—Z. The space character is automatically
converted to an underscore. Avoid using special characterssuch as; > % etc., asthey could cause
confusion with the operating system.

You may delete a character by usingthe Del or BackSpace (<) key.
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When all parameters have been entered, close the dial ogue box by clicking on the [OK] button at the
bottom of the box, or by pressng the Return (¢) key.

If while entering the parameters you decide you don't want to perform the command after al, close
the dialogue box by clicking on the button instead.

DESKARTES represents all geometry in units. Ther interpretation isleft to the user. If you are
modeling areasonably small object, you might interpret the units as millimeters, but in case of a
larger model centimeters or even meters might apply better.

If you transfer data to or from other systems, many data transfer file formats e.g. VDA-FS and STL
assume the unitsto be millimeters. However, an IGES file may also define the model in inches.
DeskARTES will automatically recognize the unitswhen IGES filesare read in.

Measurements are usually displayed to the thousandth of a unit, e.g., 12.340 means 12 whole units
and 34 hundredths. Angles for rotations and other such operations are given in degrees (not radians).

Command Series

A command series may be used to “teach” the system a series of commands (a“lesson”) that can
then be automatically repeated any number of times. Y ou should use alesson whenever you naotice
the modeling task would require you to perform the same operationsrepeatedly.

The command Set ti ngsp TEACHtells DESKARTES to remember the following commands and
editing operations. To end the lesson, click a Set t i ngsb TEACH again. Afterwards, the lesson
may be automaticaly executed any given number of times, with the Set t i ngsb EXEC command.

Problems?

DEsKARTES has been designed to be as tolerant as possible againgt any kinds of errors. The system
recognizesillegal user actions, tells what iswrong with them, and instructs how to proceed.

Entering several commands at the same time could confuse the model, so it isautomatically
prevented by the system. However, it is good to keep in mind the following ground rules:

Most commands cannot be interrupted. Once you have started a command or an editing
function, wait for the command to be completed. After the command is done, you may cancd it
as explained bel ow.

Don’'t try to execute several commands at once. The system won’t accept new commands while
executing another one, but you might get it confused when trying to do so.

If anything goes wrong, you will always have a way to recover:

Changes madein edit modes may always be canceled by exiting the edit mode by clicking the
‘Sorry’ icon (the q function). In most edit modes, it is possible to cancel individual actions, as
well, with the u function.

Menu commands may be canceled by choosing the command Set t i ngsb UNDOimmediately
after execution. This does not apply to visualization and file commands, however. Also note that
you can only undo the last menu command in this way.

An annoying source of errors when using shortcut keysisthe Caps Lock key. It locksthe
keyboard into UPPERCASE mode. The program respondsto this by executing keyboard
shortcuts as capital |etters and so appearsto behaveirregularly, or not execute the functions at
all. To solve thisproblem, just press Caps Lock again. Most keyboards have a small light
which islit when the Caps Lock key is pressed

DeskArtes Reference « System Overview « Page 8



In more serious error situations the system may crash, or get into a state where it does not seem
to be doing anything (a so called “infinite loop™). The cause may be memory problems, user
errors the system does not expect, or program errors

If the system becomes hung in aloop, you mugt kill it. How thisis done depends on the
workstation you are using:

On a UNIX/MACOS machine, locate the window you launched DESKARTES from, move
the mouse to that window, and press Ct r | - C (hold down the Ctrl key and press C).

On a Windows machine, pressCt r | - Al t - Del to provoke the Windows Task Manager.
Select the processes tab. Terminate the process EX CEED.exe. This should remove the
DeskArtes windows from the screen. If this does not happen, terminate al so the processes
hwm.exe, CubiX.exe, EXTrace.exe and shellemul.exe. Finally launch the HWM Window
Manager and the DESKARTES software again.

Even in the case of serious errors, your model won't be completely lost. To get back to where
you left off when the system crashed or was killed, launch DESKARTES again, immediately se-
lect themodel directory you used, and give the command Set t i ngsb UNDO. You will be
returned to the state immediately before the last command. You may now try to repesat the
previous command. If it succeeds all iswell. If it fail s again and you can find no explanation for
thefailure, you may liketo report thisto your DESKARTES dealer.

Sometimes your hard disk may be so full that file operations fail. To recover, you must archive
or delete unnecessary files. The File Window provides you with al the commands you need for
examining and cleaning up the DESKARTES database.

RAM memory problems are usually indicated by system error messages that will be written to
the window from which you launched DESKARTES. They may sometimes be resolved by smply
restarting the program and going on where you left off. If this does not help, the mode or image
may just be too large for the swap space allocated for your workstation. In this case, please ask
for assistance from your workstation dealer. On Windows systems the default is to automatically
reserve hard disk space setting for swap space (virtual memory, paging file). You may wish to
change this setting to pre-all ocated files to avoid unexpectedly running out of swap space; use
the Windows Control Panel — System — Advanced to change the settings, or consult your
system administrator.
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2 A Typical Modeling Session

Whenever you use DEsKARTES for developing anew product, you will follow the same basic
procedure. The different stages of this process are covered here. The concepts are explained and
some commands may be mentioned briefly. This section isnot intended to explain al the commands
you will use. Command explanation is covered in | ater sections of this manual.

File Window

All of the information stored on a computer is saved on ahard disk insde the box of the computer.
To help you to locate the information when you need it you can use a series of directories
(sometimes called folders) to segregate your work. Each piece of information actually saved,
whether it isageometric model or apictureis stored in afile.

This structure can be very confusing to a computer newcomer but a simple analogy to a paper based
office may make it easier to understand.

In an office, most information is stored in afiling cabinet for security and ease of location. Each
filing cabinet may have several drawers. To further separate the information, to makeit easier to
find, each draw of the cabinet will have dividers Indde each divider will be kept the pieces of paper
on which the information (letters, memos, drawings, sketches etc.) is written.

Can you see the analogy? Thefiling cabinet is the computer. The draws are the disk drivesin the
computer (there may be one or several disk drives). The dividers are the directories and the pieces of
paper are called files.

In general, DESKARTES Smplifies this structure for you. Y ou only need to worry about files and
directories. The directory names can be seen in the left-hand pane (titled DATABASE) of the File
Window. Thefirg thing you aways do after launching DESKARTESIs select or create the mode
directory where you wish to work. Thefile names stored in that directory then appear in the middie
pane.
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File Window Commands

The File Window contains many ways to manipulate directories and files, such as creating and
deleting directories, moving files from one place to another, etc. These commands are contained in
pop-up menus accessed with the right mouse button. Each pane of the File Window field hasits own
pop-up menu so it isimportant to position your mouse over the appropriate pane before pressing the
mouse button.

Slecting a Directory

Y ou can choose a directory from the File Window by positioning the cursor over the namein the
left-hand pane and then clicking (pressing and rel easing) the left-hand mouse button. Y ou may wish
to create anew directory instead. Thisisdone by usingtheFi | eb Directory: Create
command, from the directory field pop-up menu (remember the right hand mouse button access this
command).

After sdecting a directory, the File Window may be hidden. To do this, click on the@ button in the
lower left corner of the File Window. Now DESKARTES is ready to accept modeling commands.

Modeling Concepts

Since the computer screen on which you are working is only two-dimensional, it can prove difficult
to interact with three-dimensional shapes. To avoid this problem, DESKARTES has been designed to,
wherever possible, use two-dimensional curves to define the shape of the three-dimensiond surfaces.
This makes the surface modeling process alot easier than direct interaction and surface manipulaion
in 3D, athough these functions are also available within DESKARTES.

When creating surfaces, the shape of each surfaceis determined by one or more projection curves.
The projection curves define the surface’s side view from the chosen direction of the three-
dimensional space.

.

The projection curves are combined with cross-section curves to fully define the shape of the
surface. You can have a single cross-section curve for a surface, or assign varying cross-sections to
different positions of the surface.
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The combination of projection curve and cross-section curves creates a three-dimensiona framework
over which DESKARTES dretchesa ‘skin’ or surface.

Object Types

DESKARTES recogni zes three kinds of two-dimensional (2D) objects:
Bézer curves, which smoothly pass through given control points.
B-spline curves, smooth curves that approximate to given control points
Polygons, linear curvesthat consigt of straight-line segments.

The type of curve used is generally the choice of the designer. However, there are certain instances
when aparticular type of curveisrequired by DEsKARTES. These occasions will be highlighted in
this manual. Most designers prefer to use B-spline curves whenever possible because with alittle
experience of their usethey are the most natural type of curve.

Curves and polygons are used to create three-dimensional (3D) objects, i.e. surfaces. The surface
typesare:

B-spline surfaces created from B-spline curves;
Bézier surfaces created from Bézier curves,
Faceted models created from polygons, or by converting from other surface types.

Attribute objects are objects that have no function alone, but are associated to another object usually
asurface. There are three kinds of attribute objects:

Trim curves which are used to cut away parts of surfaces,
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Texture areas which position textures on a surfaces,
Material s to define the appearance of the surface when rendered.

The correct use and organization of these objects is obviously very important when modeling.
DESKARTES requiresthat you conform to the correct structurein al models. Thisstructureis
described in the next section.

Dealing with Objects

Object Hierarchy and Object Window

In any modeling situation, the system contains several types of geometric information. This
geometric information is organized as a four-level hierarchy, where each level may only contain
certain types of objects. Thisfour level hierarchy is shown in the following diagram dong with the
Object window, which is used to interact with this structure. The diagram shows a modd of a
coffeepot.

Thetop leve iscalled theroot. It containsall the geometry contained in the system at the current
time, in this case the complete coffeepat.

Beow theroot level, the model is divided into elements. Each element is created with the menu
command OBJECTP Newand has a user-given name. An element can be considered asal of the
information required to define a single part of the model. The first task of the designer when defining
any new model isto decide how to break down the modd. In this example, the designer has chosen
to use four e ements the Body, Spout, Handle and Lid.

—| Cukeets| -~
re-t _|
) ‘ ‘
e Spout
Handle
Lid
—
|
PrOJectlon/X ‘
PrOJectlon/Y Surface
CrossSectlons%
i :E Q""-v—.f
[
b | BSpline or Bezier Curves
I = N I
i |
. } [
= I

Typically, an element contains all the geometry to define a surface. Thisinformation isdivided into
different curve sets that include projection curves and section curves. Each curve set is created with
the menu command OBJECTP New. The Spout, for example hasthree curve sets— X and Y
projections and cross-sections. Thislevel aso includes the surface itself, and its attribute objects. An
element may a so contain several surfaces. For ingance, the command OBJECTP Copy may be
used to make a copy of a surface that can then be moved to anew position. If the example model was
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not a coffeepot but an Urn, with two identical handles, the first handle could be copied and the
moved to the opposite side of the body. The Handle element would then contain two surfaces.

The lowest level of the object hierarchy contains the primitive objects. Individual curves or polygons
are never stored at the same leve asthe curve sets (i.e. directly under “elements’). Ingead, they are
always stored at the lowest level and associated to one of the curve sets, either aprojection or cross-
section curve set. The curves are usually created with a command such CURVEP Desi gn: | nput .
The Spout for example, has five curves—two in each of the X and Y projections and asingle cross-
section curve. Surfaces also have their basic primitive control curves. However, they are never
manipulated directly from the object window. They are only ever manipulated with higher-level
commands without directly dealing with the primitives themselves.

Target Object

At every stage of modeding, one object in the hierarchy is selected as the target object. The next
command will apply to thisobject. It can betheroot, an element, or some lower-level object. The
target object is highlighted with a black background in the Object Window.

For example, if the surface in the Spout has been chosen to be the target object and the command
OBJECTP Del et e isexecuted, the selected surface (and any items below it in the hierarchy) and
will be deleted. The command will not affect the projections or section curves defining the del eted
surface since they are a the samelevel.

If however the Spout dement had been chosen to be the target object and the command
OBJECTP Del et e executed, the entire Spout element will be deleted.

Slecting a Target Object

You may select a target object by clicking on any object visible in the object window. To choose
“root” for target object, dlick at thetitle bar of the elements field on the word [roof.

Ingtead of operating with the Object Window, you may also select an object by graphical picking.
Use the command SELECTP (nj ect : Pi ck and point at any object you see on the screen.

Any command that creates a new object aso makesit the target object. For example, asthe
command SURFACEP Desi gn: Rot at e creates a surfaceit becomes the new target object.

It is important to choose the correct target object for acommand. For example, if a set of section
curvesisthetarget object, any command will affect all of the curvesin the set. If you wish to alter
just one of the section curves, makeit the target object, in the lowest window, firgt.

When an item is sdlected, information relating to it is displayed in the message lines bel ow the menu.

Working With Curves

Curve Coordinates

Curves are represented in a planar coordinate system that you can think of as being likeavery large
piece of graph paper. Just like plotting points onto graph paper, the pointsthat control the curve are
defined by a horizontal and avertical distance from an origin. The origin islocated at the center of
the ‘ page’ .

Normally you will use the mouse to position your pointsvisually, but on occasions you may need to
type in the coordinates. When typing in coordinates the distance isnormally entered re tive to the
origin. The horizontd distance is entered first followed by the vertical distance.

If the point isto the right of the origin, then the horizontd coordinateis a positive value. If the point
is to the left, then the value should be entered as anegative number with aminussign (-)
immediately in front of the number. Similarly for vertical coordinates where points above the origin
are pogitive and below are negative.
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Asan example of this, if you wereto draw four points forming the corner of a 100x100 square with
the bottom left corner at the origin then the coordinates you type in would be as follows....

0, 100 100, 100
L N

0,0 (Crigin) | me 100, 0

If you are using the mouse to enter pointsthen thereisa special way to display the 2D coordinates
of any point on the screen. Pressthe Cont r ol key, and the current cursor position will be shown in
the message lines. The cursor val ue changes continuously asyou move the cursor.

Grid

To assist with locating coordinate points, agrid isavailablewith the Set t i ngsb Gri d buttons. It
displays guiddiines at a chosen spacing, which help you to locate the cursor and to snap the input
points onto the grid. With three-dimensiond objects, the grid is shown as afloor on the xy-plane.

Curve Representations

The curve objects are typically created and manipulated with the commandsin the CURVE menu.
The representation is chosen by choaosing the appropriate input mode with the Set t i ngsb REPS
buttons. The possible input types are B- spl i ne, Bézi er, and Li near .

Linear

Linear curves consisting of straight-line segments are called Paolylines or Polygons (which form a
closed loop). From this description, you may think that you will want to use this type of input alat,
whenever you need flat areasin your modd. Thisisnot the case! There are better ways of making
part of a curve straight. In fact you will hardly ever use Linear input —it isreally only available for
internal use within the software.

Polygons are created with the CURVE menu commands when the input type has been setto Li near .
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B-Soline Curves

B-spline curvesfallow the genera shape of a control polygon, the vertices of which are known as
control points. These control points act like magnets which pull the curve towards them. With alittle
practice, you will find this a very natural way of contralling the shape of a curve.

Tointeractively create a B-spline curve, set theinput modeto B- spl i ne, and use the command
CURVEP Desi gn: | nput to enter the control polygon.

To move, add, or delete control points, enter the command CURVEP Desi gn: Edi t . You can aso
produce sharp angles, graight-line ssgments and circular arcs etc. In other words, practically any
curve shape may be defined by a B-Spline using the available curve editing functions.

It is good to know the foll owing facts about the B-spline curve properties:

The curve follows the form of the control polygon smoothly, but it does not usually pass
through the control points, it approximates them.

Generally, a curve will be smooth if it does not have too many control points, and if the
points are distributed in an even manner along the curve. Adding too many pointswill not
only make DEskARTES work harder but islikely to produce a curve with small fluctuations
as you have to be more precise in the positioning of the points.

Moving asingle control point only affects the part of the curve that is close to the point. The
rest of the curve remains unchanged.

You can create a double control point (two control points a the same location). This has
the effect of pulling the curve much closer to the point. Y ou have effectively doubled the
strength of the ‘magnet’. This produces atight, smooth corner at the control point.

You can create atriple control point (three control points at the samelocation). Thishas the
effect of pulling the curve through the point producing a sharp corner at the control point.

The endpoints of an open curve are automatically made triple. The lag three contral points
of a closed curve (one which forms a closed loop) are the same asthe first three. These facts
are usually hidden from the user, but useful to know.

The curve adways leaves a triple point (such as an endpoint) in the direction of the next
control point.
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Bézier Curves

The Bézier curve is another way of representing smooth curves. Aswith B-spline curves, Bézier
curves areinput with the command CURVEP Desi gn: | nput , but first the | NPUT type hasto be
sttoBézi er.

When inputting a Bézier curve the curve will passthrough al of the control points. Each control
point has two handle points. These control the curvature at the point.

With the command CURVEP Desi gn: Edi t you may move the Bézier control points and handles,
add new control points without changing the shape of the curve, define arcs and fillets, and further
manipul ate the curve shape.

Whether to use B-spline or Bézier curvesislargely amatter of application and taste although most
designers find B-spline curve more natural to use. B-spline curves have fewer points and allow for
easer sketching, while Bézier curves give more control for detailed work.

However, when designing a surface using the most important Build command, the projection curves
must be B-spline curves. Thus, it is possible to do all your designs with B-spline curves, while
Bézier modeling isnot generdly as applicable. When starting to learn DESKARTES, it may be best
not to change the input type at al, and work just with B-spline curves. Bézier curves may be added
to your repertoire later.

Curve Modeling

The curve objects are created and manipulated with the commands in the CURVE menu. To create a
curve, thetarget object must be another curve, or acurve set.

Curves are entered interactively with the commands CURVEP Desi gn: | nput and edited with
CURVEP Desi gn: Edi t . Other commandsthat create curves are CURVEP Desi gn: Pol ygon,

Crcle, Arc, Ofset,andSpi ral . These commands need further user interaction such asthe
desired number of points, circleradius, offset distance, etc.
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Curves may be intersected with each other, as well as combined into one. These are done with the
commands CURVEP Conbi ne: Cut and Joi n.

A curve may aso be designed using help curves as templates. Help curves define geometry that is
not directly used for modeling, such asdigitized curves, circles and straight lines. These can be used
as atemplate over which the actua curves are designed.

2D Transformations

Once you have created an object, you may changeits size, location and shape using different kinds
of transformations.

The standard transformation operations are moving, scaling, rotating, and mirroring an object. The
point around which the transformations are performed is called the fix point, which can be changed
asnecessary.

Transformations may be controlled by numerical values, or with graphical interaction to move, scale
and rotate the objects with the mouse.

Dimensions

The DI MENS menu contains commands for finding out information about the objects size.

The command DI MENSP Cur ve: Di mensi ons leadsto an edit mode where you may specify the
display of variousloca dimensions of the curves, such as distances between points on the curves,
circlearcradii, angles, etc. Remember that these dimensionsreport the size of the object you have
drawn —they cannot be used to change the size of the curve.
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Working With Surfaces

Surface Coordinates

Three-dimensional objects are defined within a system of spatial coordinates Spatial coordinates are
like using three-dimensiona graph paper! Since using a mouse for such coordinates is very difficult,
special consideration must be given for mouse input. Thiswill be covered el sewhere in this manual.
For typed input, again the distance is measured from the origin, but now a third distance needs to be
entered. The distances arealways caled X, Y and Z-axes. The best way to visualize these axes
directionsisto consider your model sitting on afloor. The X and Y directions lie on the floor and the
Z direction isthe height above or below the floor. The originis shown in DESKARTES by a special
marker that also indicates the positive direction for each of the axes.

Using an example of a box, if you were to draw eight pointsforming the corner of a 100x100x100
box with one corner at the origin then the coordinates you type in would be as follows....

0,100,100

0,0,100 100,100,100

0,0,0 Origin 100,100,0

100,0,0

The coordinate of the hidden corner isnot shown in this diagram. Can you work out what it should
be and why?

Surface Representations

Much like curve objects, there are three different representations for surfaces: faceted models, B-
spline surfaces, and Bézier surfaces. The surfaces are created with the SURFACE menu commands.
The type of curve used to define the surface determines the resulting surface representation.
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Faceted models

Faceted models are surfaces made of polygonal facets They may be created by extruding or rotating
apolygon. Most often, they are made by converting from a B-spline or Bézier surface.

One use for faceted modelsisatemporary representation for surfaces when computing areas or
volumes. The required conversion is done with the command SURFACEP Change: Facet ed
Model .

A second useisto transfer your surface mode to another design system or manufacturing system, in
particular rapid prototyping systems, which usethe STL file format.

B-Spline Surfaces

A B-spline surface is defined by a control mesh. The surface follows it just like B-spline curves
follow their control polygon. Y ou may think of a B-spline surface as being made by stretching and
shrinking an infinitely flexible rectangular rubber sheet over the control mesh.

The surface hastwo directions, caled the cross-wise and lengthwise directions. The control mesh
always has a number of control pointsin its two directions determined by the defining curves. You
may shape the surface by moving control points, you can add an entirerow of control points, but you
can neither add nor remove a single point a atime. In other words, the B-spline surface is composed
of arectangular array of surface patches.

The B-spline surface is able to assume a variety of shapes that do not appear to resemble the
rectangular patch structure at al. For instance, a sphere may be made and the ‘rectangular’ patches
become like lines of longitude and latitude.

Bézier Surfaces

The properties of Bézier surfaces, such astherectangular patch structure, are quite smilar to those of
B-spline surfaces. The Bézier surfaces are created in the same way as B-spline surfaces, usng one of
the SURFACE menu commands to produce the surface according to the type of projection and
section curves.

The main difference of B-spline and Bézier surfacesiswith thelocal editing functions. Unlessyou
wish to edit Bézier surfaceslocally, you won't have to worry about the difference between the two
representations.
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Some demanding computations, such as surface intersections and blends, require the surfacesto bein

Bézier form. When necessary, DESKARTES automatically converts the surfaces from B-spline to
Bézier representation.

Surface Modeling

There are many ways of creating and manipulating surfaces in DESKARTES. Only the most common
are described briefly here.

Primitive Surfaces

The smplest means of creating a surface is by selecting one of the predefined primitive surfaces.
The different surface primitive types available are plane, box, sphere, cylinder, cone and torus. They
are dl created with the command SURFACEP Desi gn: Pri m ti ve, and choosing the primitive
type, size, etc., as parameters.
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Extruded and Rotational Surfaces

The commands SURFACEP Desi gn: Ext r ude and Rot at e produce different kinds of sweep

surfaces. The Ext r ude command sweeps a projection curve a given distance in one of the
coordinate directions.
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Both commandsrequire that at least one curve is defined in aprojection curve set in the target

element. If the Ext r ude command isgiven several curvesin the same projection element then
several surfaceswill be created.

Command SURFACEP Desi gn: Rot at e may also be given a single cross section curve, to
produce a surface by free-form rotation. The projection curve will then be rotated around this cross
section curve to produce the surface.
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Building a Surface

The command BUI LDb Cr eat e: Sur f ace isthemost flexible way to create surfaces. Y ou may
useitin several different ways, to obtain different results. It is also the most commonly used
command so it deserves a more thorough explanation than the other surface creation commands.

Building requires projection curves and cross section curves. The combination of curves determines
exactly what the outcome of the command will be.

Sngle Projection Building

Building may be used with just one projection curve. In this case, the projection curve defines the
central spine of the surface.

The cross-sectional shape of the surface may be defined by just one section curve, or severa section
curves assigned to different positions aong the surface. If you have just one section curve defined, it
will be used for al the cross-sections of the surface. Varying section curves are positioned along the
surface by assigning them appropriate section numbers.
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To build the surface, DEsk ARTES combines the projection curve and section curves. The section
curve center points (or origins) arelocated on the projection curve and the section curves arerotated
so that they are perpendicular to the projection curve.

If you have chosen not to define al the cross section curves, DESKARTES internally calculates the
intermediate sections The cross sections between two defined sections will be a combination of
these sections so that the surface will gradually change shape or morph.

The surfaceis then created by stretching a ‘flexible sheet’ over thisframework of curves.

Double Projection Building

Building may also be used with two projection curves. In this case, the projection curves define the
extents of the surface when viewed from that axis direction.

Just like building with single projections, double projection building can use one or several cross
sectional curves. Thistime however, DESKARTES combines the projection curve and section curves
by locating the section curve between the projection curves, scaling them as necessary to fit.

The surfaceis then created by stretching a ‘flexible sheet’ over thisframework of curves.

Secondary Projection Curves

The Bui | d command may be given two projection setsasits design input. Thefirst projection set is
called the primary projection and the second oneisthe secondary projection. These two projection
sets are aways defined from different directions. The secondary projections are created by the
command BUI LDb Cr eat e: Secondary Pr oj ecti on. DESKARTES first generates a default
form for the secondary projection, which will exactly describe the current shape of the surface when
viewed from the chosen direction. The secondary projection can then be edited (within certain
restrictions) adjusting the shape of the surface.
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Length projections

The length projections control the build surface shape similarly to other (X/Y/Z) secondary
projections. However, they do not relate to any particular axis direction, but reflect the surface’s
shape asit would be spread out along its“length direction”. Using length projections is often
especially useful in case of “worm-like” objects, such asrings, handles, etc.

Rules about Building

There are certain rules that must be obeyed when building surfaces:

For certain mathemeatical reasons, the projection curves must always be B-splines. (Section
curves may be either B-splines or Béziers.)

All prgjection curves (including the secondary curves) must have an equal number of control
points. Adding acontrol point to one projection curve means that a similar point must be added
to all other projection curves.
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There does not need to be an equal number of pointsin each of the section curves. However, if
sections have unequal number of points DESKARTES will convert them before building so that
they do have the same number of points. Thisautomatic conversion may not beideal soyou
may prefer to create all sectionswith equal points. It isusually best to start modeling the section
curves with the most complex then the smpler ones.

In order to avoid twisted surfaces, all section curves must have their starting points aligned.
Likewise, they must be oriented in the same direction (clockwise or counter clockwise).

When editing a secondary projection, DEsk ARTES will only allow you to move the control
pointsin one direction (the direction of the primary projection). Without thisrestriction it would
be possible to have conflicting information between the primary and secondary projection
Curves.

Building with 3D Projections

Building surfaces is aso possible using 3D projections and it works in avery smilarly manner to the
2D case.

With 3D projections, the command SURFACEP Desi gn: Bui | d createsthe surface by
transforming one or more 2D sectionsto match the 3D projection curve locationsto make a wire
framework and then * stretching’ a surface over this framework. The projection and section curves
may be either B-splines or Bézier, but the resulting surface will always be created in the Bézier
format.

The other BUILD menu commands, such as Cr eat e: Cr 0oss- secti ons, Set: Bui | d
Paraneters and Set:Section Paranet ers work for 3D projections, too. However
secondary projections do not have any meaning in the 3D case.

Sngle Projection 3D Building

If thereisjust one 3D-projection curve defined, the cross-sections are positioned along it by
attaching the cross-section origins, or aternatively their fix points, at the projection curve, with the
section curves perpendicular to the projection curve at that point.

DeskArtes Reference « System Overview ¢ Page 25



The example above was produced by calling a 3D projection with CURVEP Desi gn Spiral ,
using asemi circleasa section curve, and executing BUI LDP Cr eat e Sur f ace.

How the sections are rotated around the projection curve is determined with a special parameter, the
orientation method. It has two alternatives:. projective and principal normal. The projective method
is generally the preferred method. The principal norma method should be used only in the case of
very regularly shaped projection curves. The best example of thisis perhapsa spiral curve, wherethe
projective method may produce a slight twist to the surface.

There'sanother parameter with 3D building with one projection curve: section spin. It defines an
angle of rotating the sections around their origin from one knot point to the other. The spin optionis
provoked only if the section placementin Bui | d Par arret er s is set to fix points.

Note: sometimes the resulting surface may be “twisted”, no matter which orientation method you
use. The way to improve the result isto refine the 3D projection curve before building, by applying
the curve edit function D.

Double Projection 3D Building

With two 3D-projection curves, open section curves are scaled between the projection curves by
matching the section curve endpoints to the projection curve placement points. The command works
also with closed section curves, by scaling the extreme points of the sections between the projection
curves. In other words, it isavery straightforward generdization of how 2D building works.

Creating Curves for 3D Building
DESKARTES provides various meansto create and manipulate 3D curves for building.

If you have selected a 3D projection set, the curves you create with CURVEP Desi gn | nput are
automatically taken asthree-dimensional. Y ou will then be able to input the curve's co-ordinatesin
three different views. To further change the curve shape, CURVEP Desi gn Edi t works for 3D

curves, too.
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Alternatively, you may start by designing a curvefirst in 2D, and use CURVEP Change
Di mensi on tochangeit into 3D.

Ingtead of local editing, the shape of 3D curves may also be changed by projecting them onto
surfaces.

Perhaps the most flexible way to create 3D curvesisto first obtain them by trimming, asthe
intersection line between two surfaces, which can then be approximated in the required Bezier curve
representation for 3D building (Note: use command CURVEP Change Appr oxi mat e for this,
not Change Representation orl nter pol at e which would usualy produce too many
points).

Sinning

The command SURFACEP Desi gn Ski n interpolates a surface directly over a set of 3D section
curves. It is one of the mast general methods for creating surfaces with DESKARTES, athough not
always so easy to control.

The curves must be placed in a section set for the command to work, and they al must have an equal
number of control points. When required, the number of control points can set equa using command
CURVEP Change Appr oxi nat e.

Which Method to Use?

Some of the most important decisions when making amodel are made at the outset of the design
process — how can the model be broken down into surfaces that are s mple enough to manage?

Remember it is often easier to work with severa smple surfaces than a few complex ones. If during
the modeing process you find that thisinitial decision iswrong, don’t be afraid to break the model
down even further.

Having decided what surfaces are needed then each surface may be constructed in severd different
ways. Some ways may be difficult to achieve, while some can be very easy. In particular, the choice
of projection and section directions isimportant when building a surface.

Before starting the design, carefully consider which coordinate direction works best for the primary
projection, which one for the secondary projection, and which for section curves. Asarule, the most
complex shape should be chosen for the primary projection whereas symmetry is good for secondary
projections.

When building a surface with section curves that are substantially different from each other, it may
be difficult to control what happens between the sections. The resulting surface may be wrinkled.
Thismay imply that the surface istoo complex and needs to be broken down further.

Defor mations

Further surface design methods are provided with the commands SURFACEP Def orm . . ., which
provide for changing the shape of exigting surfacesin various ways. The following picture shows
the bending operation as an example.
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3D Transformations

Once you have created an object, you may changeits size, location and shape using different kinds
of transformations. The standard transformations (moving, scaling, rotating, and mirroring) apply to
surfaces aswel as curves. If amode hasrepeated features, it is often useful to copy the surface
using OBJECTP Copy before moving or rotating.

Dimensions

The DI MENS menu contains commands for finding out information about the objects size.
Dimension commandsrelated to surfaces allow you to find the location of any point on a surface, as
well astheir areaand volume.

Remember, to calculate the area or volume of a surface(s) you must first convert to faceted
representation using the command SURFACEP Change: Facet ed Model .

Combining Surfaces

Usually, the entiremodel cannot be built of just one surface. Instead, it is better to build the model
from several surfaces and match them together with the commandsin the TRI Mmenu.

Inter secting and Blending

The command TRI MP | nt er sect : Sur f ace computes an intersection —wheretwo surfaces
cross over each other - and cuts the superfluous parts away from the surfaces.

Itis aso possible to blend surfaces by creating an additional surface that meets smoothly with both
the connected surfaces. The three blending commandsare TRI M Bl end: Rol | i ng Bal |,

TRI Mp Bl end: Vari abl e Radi us and TRI M Bl end: Free For m These commands give
you unlimited contral of the shape of the blend.
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Both trimming and blending cut away part of the surface. Thisisrecorded as an attribute of the
surface that isindicated by theline"- >TRI M' in the Object Window below the surface. Clicking on
thiswill causethe trim curvesto be displayed. If a surface istrimmed a second time DESKARTES will
automatically combine the trim curves.

Building surfacesisthe driving force of the DEsK ARTES system but intersections and blending are an
equally important part of the modeling process. Y ou should gpend time understanding how to use
these commands and how to use them as modeling toals.

Viewing Window

The viewing window determines which part of the model is shown on the screen. To control the
viewing window, use the commands DI SPLAYP Vi ew. Zoomand Pan. By zooming, the objects
are shown larger or smaller. By panning, you see different parts of the model without changing the
sae

Note that the viewing window commands have no effect whatsoever on the physical size of the
geometry of the model. If, for example, you zoom in to look at the model more closaly it appears
bigger on the screen but the defined size of the mode does not alter. The size of themodel on the
screen bears no relation to physical size of your model.

Eye Point

Tolook at 3D objects from different angles, you may change the eye point. Thisis donewith the
command DI SPLAYP Vi ew. Eye Poi nt . You'll enter acommand state where the viewing
direction can be chosen interactively with the mouse.
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A quick way to place the eye paint directly on one of the axis directionsis provided with
Settingsb X/ Y/ Z.Toge back tothe 3D view, click & Setti ngsb 3D.

Shaded / Wireframe Modes

DeskARTES normally draws all surfaces on the screen as awire frame display. If you choose to, you
can work with a shaded display using the MODE: W r ef r / Shaded/ Bot h buttonsin the Settings
Window. The speed of thisdisplay will depend directly on the hardware of your computer. If the
model is complex or your machine too slow, it may be necessary to use the wire frame mode for
most of thetime.

When the object is drawn shaded for the first timeit will take alittle longer as the datafor shading is
generated. Subsequent displays will be much faster.

Display Areas

In its default state, DEsKARTES draws all objects in the display area that covers the entire graphics
window.

The Set ti ngsbP AREA: Four buttonsallow you to display different kinds of objectsin four
viewports, in the different quarters of the screen. Surfaces will be displayed in one viewport, and
projections and section curvesin the others. It dso alows you to display and work with surfacesin
all four orthogonal views simultaneoudly.

<
S

DeskArtes Reference « System Overview ¢ Page 30



Materials

Edit Materials

The command SCENEP Edi t : Mat eri al s pops up the material palette window. Using it, you
may define the color and other materia properties of the objects. Y ou may define several materiads
and assign them to different objects.
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When using the materia pal ette window the materia colors are chosen from the color palette, or by
mixing any colorsin the color-mixing table.

Other material properties affect the appearance of the surface of the material. These include things
like ambient, specular, and diffuse reflectivity, roughness and bump coefficients, mirroring, and
trangparency. These may all be set with diders. Different material appearances can be smulated by
using various combinations of these parameters.

The palette al so contains options for viewing and selecting predefined materials from the material
library that will often aready contain suitable materials for your models. The pal ette has atest image
available for checking how the selected material properties will appear.

All of these materia definitionsare stored in a special “MAT” dement that appears at thetop level
of the Object Manager window.

In addition to materia properties, surfaces may be decorated with graphic images, such aslogos,
artwork, scanned images, bump maps and other effects such as marble or wood. All of theseimages
are called textures.

Y ou may design the textures within DESKARTES by using the TextPaint program. Alternatively,
scanned images that have been created with other, more sophisticated, programs may be used by
DeskARTES if they arein ether of the standard TIFF or BMP file formats.

Applying the pictures onto curved surfacesis called texture mapping. Textures are defined, and
mapped on surfaces, with the commandsin the TEXTURES menu.
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Textures arenormally only shown in DESKARTES by an outline box. The command

RENDERP GLW ndow: Caner a Vi ew can be used to visudizetextures but even this has some
limitations (i.e. only one texture per surface). Only by using the ray-tracing program, ExTrace, can
all textures be fully visualized.

Texture Areas

Textures are mapped onto a surface by rectangular texture areas. A texture area describes which part
of the surface will be texture mapped, as well aswhich texture will be applied to it and the

application method. There can be several texture areas on the same surface, each with its own texture
definitions.

The command TEXTUREP Ar ea: Cr eat e Newcreatesa new texturearea. You will be asked for
the name of the texture, its placement on the surface, etc. The various parameters may be later
changed with commands TEXTUREP Ar ea: Par anet er s, Pl acenent , and others.
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Bounding Surfaces

Sometimes the desired texture mapping is difficult to define just in terms of the rectangul ar texture
areas. The gandard texture areas are always rectangular and arerestricted by their orientation on the
surface. Furthermore, spreading a single texture simultaneoudy across multiple surfacesis not
possible using standard texture areas.

In such cases, an dternative method is provided. Thisrequires you to first define the texture on a
separate bounding surface. The bounding surfaceisnot part of the modd and so will never be
visualized. The texture will be visualized by being projected onto the desired surfaces.

Camera and Light Points

Asthe equivalent to the eye point, which isused during modeling work, the camera point
determines the view from which the visualization (or rendering) programs compute shaded images.

The camera point location may be defined in two aternative ways. Command SCENEP Mat ch:
Carera to Eye placesthe camerato match the current eye point viewing direction.

Another way is using DESKARTES comprehensive scene editor, with command SCENEP Edi t :
Li ght s. There you can change the cameralocation and parameters (viewing angle, target, etc.)
arbitrarily in 3D space using graphic interaction.

Moreover, the scene editor allows you to define various other scene components, such asthe
position, colors and intensities of lights and spotlights. All of these scene parameters, light points
etc., are stored in aspecial “SCENE” e ement that appears at the top level of the Object Manager
window.
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Render Commands

DESKARTES uses a system called OpenGL to generate shaded views of your model. The speed of the
shading will be gresatly affected by the quality of the graphics card in your computer. A good quality
graphics card will allow you to work in shaded mode all the timeif you wish! The shading you
normally see in the graphics window isthe lowest quality and therefore fastest shading available in
DesKARTES. To achieve this speed it does not use any of the material properties assigned to the
objects. Even the color of the modelsis derived from eement color and not the material.

Higher quality shading is available using the command RENDERP GLW ndow. Shaded Vi ew.
Thisautomatically renders all the objects that are currently shown on the screen from the eye view,
using asinglelight, the defined colors, but not accounting for the material properties or textures. The
shaded object is displayed in separate graphics window not in the main window. Thiswindow has a
pop-up menu accessed by the right hand mouse button. This menu contains many useful commands
for contralling the display of the moddl.

The command RENDERP GLW ndow: Caner a Vi ewrendersthe modd using al the scene
definitions that can be shown with OpenGL and is therefore the highest quality rendering available.

The accuracy of the shading with both modesis controlled with the RENDERP Pr ef er ences
command. Rendering achieves high speed shading by first internally converting the your surface
model s into faceted model s made out of many small triangles. The accuracy affects how fine the
mode is faceted. The higher the accuracy the smoother the model will appear but at the expense of
triangulation and rendering speed.

Ray Tracing

The highest quality pictures available in DESKARTES are cal culated by atechnique called ray
tracing. DESKARTES provides one of the mogt efficient ray tracers on the market. It works directly
with surfaces and can smulate shadows, reflections, transparency, complex textured surfaces, and dl
the other photo realistic components for the final presentation images.

Presentation images are usually generated at the fina stage of the design cycle. The efficiency of the
ray tracing module in DESKARTES means that the highest quality images can be used asa design tool
as part of the design process.

Inter active Refining

Theray trace module, called ExTrace, is started in its own window with the command

EXTRACEP St art/ Updat e. The surfaces currently on the screen will be used to generate the
picture.
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The drawing is started at alow resolution and, unless interrupted, refined until the final resolution is
reached. Thistechnique is particularly effective because you can very quickly check that the picture
is asyou expected. You can interrupt the computation at any time, and make changesto the image if
required.

Batch Processing

It may take alittle time to compute full resolution ray traced images. Therefore, when you are
confident that the pictureisasrequired, thefinal picture will be calculated as a background process.
A background processis ajob that needs no user interaction and so the computer can work on it
whenever it gets a spare moment. Y ou can continue working on the computer though you may find a
dight reduction in the responsiveness of the computer, particularly on Windows machines.

ExTrace will ask when batch processing should be begun, aswell asthe name and the desired size of
the image. After being processed, the final ExTrace image isviewed by double clicking on thefilein
the file manager window.

Manufacturing

All over theworld, modd s designed with DESKARTES are routingly manufactured with CNC
machining, without even making changes to the models in the manufacturing system.

However, the ahility to manufacture a surface designed with DESKARTES, or the suitability of the
DESKARTES system for a particular design purpose, may not be automatically guaranteed. As
explained here, there are some limitations of the surfaces, which should be considered before starting
acostly design process. If possible, userapid prototyping or test machine your model first into a soft
materid before creating final toolsin hard maerids.

Numerical accuracy

In order to economize on memory space, curves and surfaces within DESKARTES are stored with
single precision floating point accuracy. Lass of accuracy may occur as projection and section curves
are interpolated into surfaces. Transformation commands may cause some additional |oss of
accuracy, aswell. Thefinal accuracy is generally correct up to the hundredths of units, but it may
require verification for some manufacturing purposes.
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Circular arcs

B-spline circular arcs are quite rough approximations unless a sufficient number of control pointsis
used. Bézier arcs give better accuracy.

Surface smoothness

The B-spline surfaces created with DESKARTES are dways mathematically smooth. However, having
a smooth surface does not automatically guarantee that it “looks nice”. In particular, using too many
control points on projections or widely differing section curves to build surfaces may produce
fluctuations in the surfaces.

Blends

The most demanding modeling operation in DESKARTES is the blending of two surfaces. In
particular, computing a blend inside a surface corner which has a smaller radius than the rolling ball
is mathematically not awell-defined case, and its computati on requires some assumptions by the
system. Consequently, the blend surface may be difficult to manufacture.

Offsets and Fillets

Surface offsetting and filleting are mathematically difficult problems, and you should always be
cautious about their results.

Data Transfer

Likeall CAD systems stores itsinformation in a proprietary file format that other systems cannot
read. DEsK ARTES does provide a number of ways for transferring geometric models and graphic
images to and from other systems. DESKARTES can read and write DXF, IGES, VDA-FS, and
versions of PostScript aswell asthe STL data exchange format used by maost rapid prototyping
systems.

The datatransfer process involves writing al or part of your model into a neutrd file, which can be
read by most other CAD and CAM systems. The file created should then be physically transferred
(using CD, e-mail, etc.) to thereceiving system whereit can be read and converted back into a
mode. Thisprocessis notorioudy proneto losing data or introducing errors so you should always
check the received model before continuing work.

Modd File

Ej &
System B

Neutrd File ;%“x .
|| W ' ej
g Neutrd File

System A
O

Modd File
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Outputting Geometry

Geometric models are transported from to other CAD/CAM-systems using the command

Fi | esb FI LE: WRI TE. This stores everything under the current target object (surfaces, curves,
etc.) into the neutral data exchangefile.

DESKARTES representsits curves and surfaces mathematically as cubic polynomials. Thisisthe most
generally accepted representation for surface models among the various CAD and CAM systems.
There should be no problems for other systemstoread in curves and surfaces generated by
DESKARTES.

Trimmed surfaces may require some specia attention. To further improve the efficiency and success
of datatransfer of DESKARTES surfaces, it is recommended you use the command

FORMATP Sur f ace: Opt i m ze before converting thefile.

I nputting Geometry

The command FI LE: READ dlows you to read geometry from other systems into DESKARTES. The
supported file formats are DXF, IGES, VDA-FS, and STL. These have been tested with all major
modeling systems, and DESKARTES has been proved to have one of the best datainput links of the
surface modeling systems on the market.

Converting Graphic | mages

DescARTES gores all of itsgraphicimages in the Sun Raster File format. The images may be
converted into the TIFF or BMP format with the FI LE: CONVERT command. These file formats are
the most widely used by the various 2D graphics systems.
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3 MENU COMMAND EXPLANATION

SYSTEM MENU
The SYSTEMmenu contains commands that deal with the workings of the DESKARTES system itself.

Menus are available to control the display of the moreimportant sub-windows and to set up some
major operating parameters of DESKARTES.

SYSTEM |

I Show Files [middlel
I Show Objects [left]
I Show Settings [rightl

Screen Size

Mouze Control
Backup Control
Merzion Info
Rezet Miewing
Help [F11
Quit [9]

SYSTEMP Show Fi |l es

This command shows the File Window, and hidesit again. If the File Window isvisible, a black
sguare appears next to the menu item. The File Window appears in the center of the graphics window
and can be used to manage the files and directories created by DESKARTES.

An dternative method of contralling the display of the File Window is by clicking a mouse button in
the graphics window. The choice of mouse button for this function is defined by the command
SYSTEMP Mouse Control .

SYSTEMP Show bj ect s

This command shows the Object Window, and hidesit again. If the Object Window isvisible, a
black square appears next to the menu item. The Object Window appears on the left of the graphics
window. It isused to manage the parts of your model created in DESKARTES.

An dternative method of contralling the display of the Object Window is by clicking a mouse button
in the graphics window. The choice of mouse button for this function is defined by the command
SYSTEMP Mouse Control .

SYSTEMP Show Setti ngs

This command shows the Settings Window, and hides it again. If the Settings Window isvisble, a
black square appears next to the menu item. The Settings Window appears on theright of the
graphics window. It isused to control specific functionsin DESKARTES.

An dternative method of contralling the display of the Settings Window is by clicking a mouse
button in the graphics window. The choice of mouse button for this function isdefined by the

command SYSTEM> Mbuse Control .
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SYSTEMP Save Layout

Thiscommand is only available on Unix/MacOS based versions of DESKARTES.

Y ou may customi ze the layout of DESKARTES by moving and resizing any of the DESKARTES
windows. The command Save Layout savesthe current sizes and positions of the windows for
later use. The saved layout will be used when you launch DESKARTES the next time

To move awindow, point the mouse cursor on thetitle bar of the window, press and hold the | eft
mouse button, and drag the window to its new location. To resize of awindow, point the mouse
cursor on the lower right corner of the window, and drag with the mouse as with moving windows.
Edit mode icons may be moved in a similar way, however they should not be resized.

SYSTEMP Screen Size

Thiscommand is only available on Windows based versions of DESKARTES.

Y ou may choose between four standard resolutions for the screen sizein DEsKARTES. Y ou should
match the screen resol ution you prefer (set in the control pandl of Windows under Display) to the
DESKARTES resolution. If you do not match these resol utions either the DEsSKARTES window will not
fill the screen or it will betoo big to fit on the screen.

Most people prefer to use the highest resol ution possible asiit gives the largest working area. The
graphics card you are using restricts the resol ution. Some graphics cards are unabl e to display the
highest resol utions or the display may be unstable or flickering. It is unwise to use flickering displays
for long periods of time as they may damage your health.

SYSTEMP Set Col ors

Thiscommand is only available on Unix/MacOS based versions of DESKARTES.

Y ou may use this command to change all of the user interface colors used by DESKARTES including
the drawing vector colors.

When the command is executed, the User Interface Color Window appears. In theinterface window
the colors are divided into three groups:

vector colors, defining the colors in which the objects are displayed,;
user interface, defining the colors of buttons, windows and their background,
grid colors, defining the three colors used for drawing the grid.

All the colors are changed in the same way. Select the color(s) you want to change by clicking on the
small button to itsleft. Slide thered, green and blue rulersto change the color. When you are
satisfied with the color, click on the small button again.

Y ou may change each color oneat atime. It is aso possible to change several colors at the same
time by clicking on several smdl buttons.

Oncedl of the color changes have been made you may use the colors for the current modeling
session by clicking the APPLY] . If you wish to use the new colors for all subsequent sessions click
on the SAVE button. Finally, to discard al the changes and revert to the origina colors click on
CANCEL|.

You may cancel al changes without exiting from the color selection window by pressing the button
DEFAULT (for the currently selected colors) or ALL DEFAULT (for all colors).
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SYSTEMP Mouse Contr ol

This command alows you to assign different function to the mouse
buttons when clicked with the cursor in the graphics window.

Normally the left mouse button pops up the Object Window. With this
command, it can aternatively be made to pick objects (like command
SELECTP Obj ect : Pi ck), show a menu of display commands or do
nothing.

The middle and right mouse buttons can be assigned to pop up the File
and Settings Windows individudly, or you can make theright button
pop up both the Object and Settings Windows simultaneously. The
latter option is particularly useful if you have assigned picking to the
left button.

By default, you have to press down the SHI FT key before clicking the
mouse buttons to achieve the effect explained above. Y ou can choose
tousethe CTRL ( Cont r ol ) key or nokey pressat all. Most users
choose whichever key isin the bottom left of the keyboard.

SYSTEMP Backup Contr ol

Normally, before DEsk ARTES makes a modification to amodel it first storesa copy of the current
model in abackup file cdled saf e_syst em Thisalows an incorrect modification to be undone.
Thiscommand alows you to decideif the backup files are stored in the current model directory, or
into the machine'stemporary directory.

This sdection has a sgnificant impact on the operation speed if DESKARTES is being used across a
network and the model directory is not located on the current workstations. Storing the backup files
on the machine'slocal disk in the temporary directory is much faster than writing files over the
network.

If you are not usng DESKARTES over anetwork this command should be set to current directory.

The choice of the backup directory will be recorded between sessionsif you store the choice with the

button.
SYSTEMP Version Info

This command displays information about the current version of the software that you are running.
If you have to report a problem with DESKARTES this information should be supplied.

Thisbox also containsthe System | D number. This number identifies your computer uniquely.
When you firgt receive your software you should report this number to your suppliers and they will
provide a software ‘key' which will alow you to use your computer for running DESKARTES. If you
do not do thisyou will only be able to run the software in demo mode, and many of the functions in
particular saving datawill not be allowed.
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SYSTEMP Reset Vi ew ng

This command resets certain parametersto default values. Currently thisincludes the viewport,
display window, eye point and grid size. In addition, the memory assigned to rendering graphics will
be cleared. This can be useful if the graphics on the screen have become confused and do not appear
to reflect the current model correctly.

SYSTEMP Hel p

This Reference Manual isalso provided asan HTML document for On-Line Help.

The Help system can be navigated by typical to www practices, by clicking a variousitemsand
fidlds seen on the Help screen, and it is equipped with features like Cross-Reference and Search.

In order for it to work, the Hel p command requires arecent version of the Netscape Communicator
or Microsoft Explorer to beinstalled on the workstation.

SYSTEMP Qui t

This command exits DESKARTES. The system asks if you redly want to quit. Choose YES to exit or
NOto change your mind.
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OBJECT MENU

The OBJECT menu contains commands that allow you create and manage objects. Thisisa most
important concept for the efficient use of DESKARTES.

OEJECT

Hew [l
Copy []
Delete [k1]
Cut

Pazte
Split
Herge
Rename:
Change Type

Active/Paszive [al

The commands in thismenu arerelated to the Object Window, which is displayed to theleft of the
main window. Many of the commands are repeated in the pop-up menu that appears when you press
the right-hand mouse button over the Object Window.

In genera the current target object affects these commands. The current target object will be
highlighted in black in the Object Window.

OBJECTP New

The New command creates an empty container object, in preparation for storing curves and/or
surfaces. The command is context sensitive, which means that the options offered by this command
vary with the current situation.

If the created object isto be an e ement stored in the top window of the object window, DESKARTES
asks for the name of the dement. If it isaprojection set stored in the middle window, below the
current object, DEsk ARTES asks for the projection direction.

For example, when beginning a new model, you would start by choosing the command

OBJECTP Newto create an empty el ement. Then you would choose OBJECTP Newagain, to
create an empty set of projection curves. To create acurve in the projection set, you might usethe
command CURVEP Desi gn: | nput and so on. So most times, when you start a new part of your
model, you will use the OBJECTP New command twice.

OBJECTP Copy

The command Copy creates an exact duplicate of thetarget object.

If thetarget object is an dement, stored in the top window of the object window, then you will be
asked for anew name for the copy.

If thetarget object isacurve set you will be asked to confirm the operation as thisis an unusual
action. One use for thisoption isif you later wish to cut and paste the copy of the curve set into a
new el ement.

If the action isa curve or surface, no further action isrequired.

In each case the copy will appear immediately below the original in the Object Window and will
become the target object.
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OBJECTP Del et e

This command deletes the target object and all objects bel ow it (the so-called children) from the
object hierarchy.

As aspecial feature, when deleting a set of trim curves, the system asksif the corresponding trim
curves of other surfaces should be del eted too. Unless you have a good understanding of trim curves
it is recommended that choose Y ES to this option. The system then not only deletes the other trim
curves, but it aso automatically merges theremaining trim sets. This ensures that the surfaces reflect
the current ate of thetrim curves.

OBJECTP Cut

The commands Cut and Past e can be used to change the order of objects within the object
hierarchy and move things between dements.

The command Cut deletes the target object but remembersit by placing it into an internal object
memory ready to be pasted into another place in the hierarchy. The object will remain in the object
buffer until the next Cut command is executed.

Y ou may want to copy the object, to make a duplicate, before cutting and pasting.

OBJECTP Past e

The commands Cut and Past e can be used to change the order of objects within the object
hierarchy and move things between dements.

The command Cut isfirst used to place an object into an internal object buffer. Next, you must
choose a new target object where the object isto be placed. Finaly, execute Past e toinsert the
buffer object after the current target object.

Itis possible to use the Past e command several times in succession, creating several copies of the
object in the buffer.

OBJECTP Split

Thiscommand splitsan element or an object into two.

If thetarget object is an object directly under an € ement, the element is split into two. All objects
before the selected object remain in one dement. The target object and those after it are placed into a
new second element. The name of the second element isrequested as a parameter.

If thetarget object is a primitive object, for example acurve in a curve s&t, the result is two curve
sets: one containing the objects before the target object, and anew set containing the target curve and
the curves after it.

OBJECTP Mer ge

The command Mer ge joins thetarget object to the next object, combining the contents of the next
element to the target element.

The objects to be joined must be of the same type. For example, you may not join a curve-set to
surface.

When you join curvesor polygons, the command worksin the same manner as
CURVEP Conbi ne: Joi n Two. You will be asked at which end the curves areto be joined. In
addition, it asks whether you wish to join them at both endsto create a closed curve.

In case of surfaces, no such queries are made. The second surfaceisadded directly asthe
continuation of the firgt. It may be necessary to turn the surfaces to consistent directions with the
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command SURFACEP Change: Top t o Bot t om Furthermore, when joining surfaces they must
both have the same number of control pointsin the cross-sectiond direction.

OBJECTP Renane

The command Renarre gives anew user entered name to the target element. Only elements can be
renamed. Curve-sets, Curves and Surfaces cannot be renamed.

OBJECTP Change Type

The command Change Type only appliesto curve-sets. It changes the object type of a set of
curves, for example from x-projectionsinto section curves.

Using this command you can change the direction of a projection set for exampl e changing x-
projections into y-projections.

Thiscommand is especially useful when one wants to change the interpretation of existing curves
for thecommand BUI LDP Cr eat e: Sur f ace. The same surface may be built in many different

ways, and sometimesit can become apparent that the chosen section curves would work better as
projections, and vice versa.

Y ou might also want to change 2D projections into 3D projections ready for 3D building. However,
the command Change Type won't automatically change the dimensiondlity of the curves. Y ou will
need to usethe command CURVEP Change: Di nensi on aswell.

OBJECTP Acti vel/ Passi ve

The command Act i ve/ Passi ve changesthe state of the target object between active and passive.
Passive items are indicated by the appearance of a hyphen (-) in front of their name.

Certain commands such as DI SPLAYP Al | and SELECTP Col | ect : Act i ves only apply to
active objects. Passive objects would be ignored by these commands. Objects that are not of
immediate interest should be made passive. They will then not normally be drawn on the screen.

For example, there might be apart of your model that has two design adternatives, both of which you
have modeled. Y ou could make the e ements of one of the alternatives passive so that the second
alternative can be seen on its own, and vice versa.
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SELECT MENU

The SELECT menu contains alternative ways of executing object selections. It also gives easy access
to a couple of file commands.

In particular, you must use these menu commands when creating command series with the TEACH
function, asit does not allow you to choose objects from the Object Window directly. The SELECT
menu a so allows objects to be collected together, which can be useful when transferring datato
other systems or for cregting libraries of standard shapes for use within DESKARTES.

SELEETl

Object: Pick [g]

Projection [pl

Cross-zection [c]

_ Surface [=]
_ et [+]
_ Prrew [-1]
- Up [.1
_ Down [,]
Facet:  Get [E]
- Add [¥]
_ Flip [g]
Collect: Actives

_ Dizplay

_ Selection

_ Foints/Facets

- Right Picked

_ Al Curves

File: Write [w]

Read Object  [r]

SELECTP Object: Pick

This command alows you to choose the target object by pointing to an object in the graphics
window and dlicking the left mouse button. Y ou can pick anything tha is shown on the screen. This
is ahandy way of moving among different el ements, instead of sdecting from the Object Window.

If you wish to pick atrim curve or atexture area then the trim-set or texture-set must be the target
object. It isthen possible to pick ether from the 2D window or directly from the 3D view.

Sometimes it may be difficult to point exactly on the desired object, and a wrong object is picked. To
reselect, you can repeat the command, and just point a the same place as previously. The system will
then retrieve the next closest candidate as target. Y ou can repeat this process until the correct itemis
picked.

Another way to reselect is to choose the command again, then press any key on the keyboard. This
way the previous, unintentionally selected target object is erased from the display, and the next
nearest object is chosen as thetarget.
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SELECTP (bj ect: Projection

Chooses a projection set in the current object asthetarget object. If the target object isaready a
projection set, the command selects the next projection set asthe target object.

If thereisno projection set, an empty projection set is created much like the command
bj ect P New.

SELECTP (bj ect : Cross-section

Chooses a section set in the current object asthe target object.
If thereisno projection set, an empty section set is created much like the command Obj ect P New.

SELECTP (bj ect : Surf ace

Chooses a surface in the current object as thetarget object.

SELECTP bj ect : Next

This command selects the next object among objects at the same level of the object hierarchy. Thisis
avery handy way of moving between several curvesin the same curve set.

SELECTP (bj ect : Prev

This command selects the previous object among objects at the same level of the object hierarchy.
Thisisa very handy way of moving between severa curvesin the same curve sgt.

SELECTP (bj ect : Up

This command moves one level up within the object hierarchy, for example from asingle curve to
the curve set or from a curve set to the element.

SELECTP bj ect : Down

This command moves one level down within the object hierarchy, for example from the curve set to
thefirg curvein the set or from a curve set to the element.

SELECTP Facet : Get

Thiscommand enables picking and deleting of individud facets within afaceted modd.

The command has three modes of operation, depending on which mouse button is pressed:
L eft button: picks the facet pointed by the cursor;

Middle button: the user draws a box enclosing a set of facets, near the first mouse click. The system
then asksif the facets inside the box should be either deleted, or separated into a new object;

Right button: del etes the facet pointed by the cursor. The system remainsin the facet delete mode
until some other mouse button is clicked.

Déeetion of facets can sometimes be required for manual repair of faceted models. A typical use of
the command isto delete all facets near the problem areas (detected by command FORVATP
Facet ed Ver i fy), and then let command FORMATP Facet ed Repai r/ Ori ent fill in the
missing areas again with better facets. Also, the next command Facet : Add isavailable for more
detailed filling of the holesin the modd.
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SELECTP Facet : Add

This command enables adding individual facetsinto afaceted modd.

The facet isnormally added by pointing at three existing vertices in the model, using left mouse
button.

If several facets are to be added at the ssme ares, thereisafast way to add facets following the first
one. For this, the user just shows the new vertex of the next facet with the right mouse button. The
two other vertices are taken asthe last points show for the previous facet. (Care must be taken not to
input the vertices in wrong order!)

SELECTP Facet: Flip

This command inverts the selected facet, in case its normal sideis opposite to the neighboring
triangles.

The command may be required for specia editing of faceted models for Volume cal culation and
Rapid Prototyping.

SELECTP Col | ect : Acti ves

This command copies all active objects of the same type as thetarget into anew element called ALL.
Thismeansthat you can collect together either curves or surfaces dependant on the current target
object type. Any existing element named ALL will be deleted. If you wish to avoid this, renamethe
old ALL eement before executing this command.

The ALL element will automatically be made passive. Thisisto avoid drawing the same surfaces
twice with commands like DI SPLAYP Al | .

A useful application for this command isto gather dl surfaces that make up amode together before
converting them to afaceted model and writing it out to an STL file for rapid prototyping, for
instance

SELECTP Col | ect : Di spl ay

This command gathers all the objects currently visble on the display, and places them into anew
element. Y ou are asked for the name of the new element the default for which is ALL. Any existing
element of the same name will be deleted. Y ou are given the option to copy the objects before they
are gathered.

SELECTP Col | ect : Sel ecti on

Thiscommand alows you to interactively gather chosen objectsinto anew e ement of user defined
name.

A parameter box appears which allows you to specify if you wish to select objectsthat aretotally
ing de arectangle which you'll draw on the screen or dl objects that are close to it. Y ou will aso be
asked whether you wish to keep a copy of theitemsin the origind e ements.

After giving the above parameters, draw arectangle on the screen to select the objects. They will be
stored in the new dement.

SELECTP Col | ect : Poi nt s/ Facet s

This command separates a set of points or facets away from the target object into a separate object.
This can be used for exampleto take out erroneous or floating parts out of a faceted (STL) model, or
to split point cloud datainto smaller parts.
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The user draws a polygon on the screen using the | eft mouse button (middle to cancel, right to close
the polygon). After the polygon isdrawn, the system asks whether the pointg/facetsinside the
polygon should be del eted, or separated into another object.

SELECTP Col | ect:Ri ght Pi cked

Thiscommand is intended for separating only some curves away from alarger set of curves. It
deletes all curves in thetarget curve set which are not highlighted (colored yellow).

The command works in combination with object picking. If you use the command

SELECTP Obj ect : Pi ck and pick a curve with the right mouse the curve will be highlighted.
Thus, you can color those curves you want to keep in a set. When all thedesired curves are
highlighted, command SELECTP Col | ect: R ght Pi cked deetestherest of the curves.

SELECTP Col | ect : 3D Curves

Thiscommand enables picking of any 3D curves that are shown on the display. The curves can be
ether dready existing curves or isoparametric curves of a surface.

The user picks the curves using the left mouse button. Picking ends when the right mouse button is
clicked. The selected curves are placed into anew 3D curve set in thetarget e ement.

SELECTP File:Wite

This command alows you to save the current model or part of it to the hard disk. The command is
identica to the File Window command of the same name. Please refer to the explanation of this
command for more details.

SELECTP Fil e: Read bj ect

Thiscommand dlows you to load amodel from disk. The command isidentica to the File Window
command FI LE READ but reads only object files, theidentifier of whichiscobj . Thisisuseful for
reading in your own standard design.

DeskArtes Reference « Menu Commands « Page 48



CURVE MENU

The CURVE menu commands produce or mani pulate polygons, B-Spline curves, and Bézier curves.
To use the commands, the target object must be a curve or a curve set.

CURVE |

Dezign: Input [i]
Edit [al
Stroke

- Polygon
Circle
Arc
Offset
Spiral
_ Surf Spiral

_ Project to Surf
Change? Reprezentation
_ Approximate
Interpolate

Dimenzion

Refine

_ OpensClozse

Conbine: Cut Two
Join Two
Cut ALl
Join All

Cut OnesALl

_ Split in Two
Dlirection: Show
Change

Revolve

Knots: Show

If anew curveiscreated, its geometric representation is determined by the current
Set tingsP REPS parameter. Likewise, the input shapeis affected by the Set t i ngsp
and buttons

If a CURVE command is directed at an existing curve, the nature of the operation is determined
automatically according to the representation of the curve. For example, the representation of the
curve may later be changed with the command Change Represent ati on.

CURVEP Desi gn: | nput

This command creates a curve and changes to a separate input mode where the user can interactively
place pointsto define the shape of the curve. The command requires a curve-set to be sdected as the
target object. If a 3D-projection set is selected, the command will createa 3D curve, otherwise a 2D
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curve will be created. The functions of the input mode are discussed in detail in the Editing
Functions part of this Manual.

The type of curve created is determined by variablesin the Settings Window. The representation of

the input curve is determined with the Set t i ngsP REPSmode. A | i near, B- spl i ne or
Bézi er curve can be created.

If the object created islinear (a polygon), the points entered are to be the vertices (corners) of the
polygon.

If the object created isa B-spline, the points are taken as its control points. If

Settingsk is selected, the result isa smooth curve that approximates the control points.

However if Set t i ngsp is selected, al the B-spline control points are automatically made
triple so that the curve will have sharp corners just like a polygon.

If the created object isa Bézier curve, the curve will pass through the input points. In other words,
the Bézier curve always interpolates the given points. If Set t i ngsp is selected the
curve will be smooth. With Set t i ngspb [SHARR, the curve will have sharp corners at the input
points just like a pol ygon.

During curve input (and editing) it is possible to snap theinput pointsto any object (curve, surface
or faceted modedl) shown on the screen. The snap mode is activated by pressing the SHIFT key
whilethe middle mouse button is pressed down in “move point” functions. Note that the speed of
snapping depends on how large model's are displayed on the screen.

Toinput a3D curve, the user isrequested to

1. Sdect a3D curveset, and
2. Sdect the viewing direction from one of the X/Y/Z axes.

For example, if the X direction is chosen, thenew curveis created in the YZ plane. Theresulting 3D
curve can then be further edited with command CURVEP Desi gn Edi t .

CURVEP Desi gn: Edi t

This command changes to a separae curve-editing mode where you may edit the shape of the target
curve. The available editing functions depend on the representation of the curve. Each type of curve
(B-spline or Bézier) hasits own editing mode. The functions of the edit mode are discussed in detail
in the Editing Functions part of this Manual.

CURVEP Desi gn: St roke

Command Desi gn St r oke allows you to create and input a polylinein the target curve set by
drawing with the mouse. The stroke is started as you press the left mouse button down. The
movements of the mouse are recorded and used to define the shape of the polyline. The command
ends as you rel ease the | eft mouse button.

If thelast stroke paint is close to thefirst one, the polyline isautomatically closed to form aloop.

Asit stands thiswould not be very useful for modeling as it is a polyline and has many points. To
make a smooth curve suitable for modding from the stroke polyline, use the command
CURVEP Change: Appr oxi mat e.

CURVEP Desi gn: Pol ygon

Thiscommand creetes a straight-sided curve in thetarget curve set. A parameter box appears
requesting the polygon’s edge length, the coordinates of its center point, and number of edges. The
curvetype is defined with Set t i ngsb REPS.

This command is often used to create cross-section curves.
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CURVEP Design:Circle

Thiscommand creates a circular curvein thetarget curve set. A parameter box appears requesting

theradius of the circle, the coordinates of the location of the center point, and the number of control
points.

The number of control points chosen isimportant. Circles with low numbers of points will have
poor accuracy compared to atrue circle. Given the same number of knot points, Bézier circlesare
more accurate than B-splines.

The curvetype dependson Set t i ngsb REPS.

CURVEP Desi gn: Arc

Thiscommand creates a circular arc in the target curve set. A parameter box appears requesting the

start and end angles for the arc, the coordinates of the location of the center point, and the number of
control pointsto be used for the arc.

Angular valuesin DESKARTES are measured anti-clockwise in degrees, with zero being located at 3
O’ clock. The example bel ow shows an arc starting at 0 degrees and ending at 90 degrees.

W

The number of control points chosen isimportant. Arcswith low numbers of points will have poor
accuracy compared to atrue circle. Given the same number of knot points, Bézier circlesaremore
accurate than B-splines.

The curvetype dependson Set t i ngsb REPS.

CURVEP Desi gn: O f set

This command produces an offset of thetarget curve. The offset curve follows the shape of the target

curve, but at a specified distance away on one side of the original curve as shown in the diagram
bel ow.

The side on which the offset curve is produced depends on the sign (positive or negative) of the

distance entered. If the offset comes on thewrong side of the original, undo the command and enter a
negative value for the distance.
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The accuracy of the offset curve depends on the number of control points used for the original curve.

CURVEP Desi gn: Spi r al

This command creates a 3D spiral curve. A parameter box appears requesting how many loops the
spiral should contain, as well asthe pitch and diameter of each loop.

One use for such acurveisfor creating aspiral surface by 3D building. Thiswould be achieved by
creating aspiral in a3D-projection curve set and acircle in the cross-section curve sgt.

CURVEP Design: Surf Spiral

This command creates a 3D spiral curve which wraps around a surface which should be the target
object. A parameter box appears requesting how many loops the spiral should contain and the
tolerance. The smdler the tolerance the closer the curve will match the surface but it will be defined
using more points.
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Theresult isa 3D Bézier curve contained within a 3D projection set in the current dement. This curve set
could then be cut and pasted to anew object and used as the basis for further design work such as 3D
building.

CURVEP Desi gn:Project to Surf

This command projectsthe target 3D B-spline or Bézier curve or curve set onto asurface. You may
use theresulting 3D curves as projections for 3D building.

Before executing the command, the curve should be positioned on one side of the surface and the
surface for the projection should be visible on the screen. After executing the command, you will be
asked to select the surface by pointing and clicking with the left-hand mouse button and then to give
the direction for the projection. The direction may be either X, y or z, polar or the current viewing
direction. The command then projects the curve onto the nearest sde of the surface. Thisis shown in
the before and after pictures below.
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With the polar projection the curve is projected towards the vertical axisthat goes through the
projection surface' s fix point.

The accuracy of theresult depends on the shape of the curve(s) and the surface, and on the number
and distribution of the control pointson the curves. If the number of pointsin the curve arelow,
refining the curve with the CURVEP Change: Appr oxi mat e command before projecting will

improve the accuracy of theresult. The points of the curve that do not project onto the surface (i.e,
they “fall outside”) areleft untouched, while the others are projected.

CURVEP Change: Representation

This command changes the representation (polygon, Bézier or B-spline) of the target curve or curve
set. The shape of the curve will be preserved in the change as much as possible.

When changing a B-spline/Bézier curve to a polyline, you may specify how accurately the change is
done. The command asks how many pointsthe resultant polyline curve is to have.

A B-spline curve may always be changed into a Bézier curve without changing shape. However, the
change from Bézier to B-spline may alter the shape of the curve dightly. If the Bézier curve has
originally been converted from a B-spline curve, and it has not been subsequently edited, thereverse
conversion will not change the shape.

CURVEP Change: Appr oxi nat e

This command creates a new curve that approximates and replaces thetarget curve. A parameter box
appears requesting the representation and the new number of points of theresulting curve.

The shape of a curve generally changes when approximated. The amount of deviation is dependent
on the number of points chosen. It isgenerally best to set areatively large number of pointsfor the
approximation.

The number of point’s option isavailable for al kinds of approximations. In the case of converting
from polygons to another format, a second option isavailable for controlling the approximation.
Ingtead of setting the number of points, you may define the greatest permissible deviation, or
tolerance, from the original polygon. DEskARTES will then determine how many points are required
to achieve this deviation.

CURVEP Change: | nt erpol ate

This command creates a smooth B-spline or Bézier curve that goes through (interpolates) al the
points of the target polygon. The program asks what type the resulting curve should be.

The interpolated curve will be stored after thetarget polyline. Y ou may thus compare the resulting
curve to the original polygon before del eting the polygon.

With interpol ation to a B-spline curve, if there are significant differencesin the distances between
the pointsto be interpolated, the resulting curve may not be as smooth as desired. With Bézier
curves, the spacing of the pointsisnot so important.

It is not advisable to interpolate a very large number of points, use the command CURVEP Change:
Appr oxi mat e instead.
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CURVEP Change: Di nmensi on

This command changes the dimensionality of the target curve or curve set, from 2D to 3D or vice
versa. You will be asked for the projection direction. For curves already drawn in a projection set the
default isthe projection set direction. In general the projection direction should be chosen so that the
resultant 3D curves will be correctly oriented.

An example of the application of this command can be found when creating a skinned surface. The
command SURFACEP Desi gn: Ski n reguires 3D section curves. Y ou may design the section
curvesfirst in 2D, then use this command to change them to 3D, and finally position them for
skinning.

The command CURVEP Change Di nensi on can aso be used to combine the primary and
secondary projection curvesin 2D into 3D projections. Thisway the user can firgt gart hisdesign
using 2D projections, and switch to 3D projections automatically without loosing previous modeling
information. The primary projection mus be selected astarget to apply this new feature.

CURVEP Change: Refi ne

This command refines the curve with more control points, exactly the same way as the curve edit
function D does.

Refining the curves often improves the accuracy of some modeling, such as 3D Build and Project to
Surf.

CURVEP Change: Open/ Cl ose

Thiscommand opens or closes a curve in the same manner as the curve edit functions‘B’ and ‘C'.

CURVEP Conmhi ne: Cut Two

This command cuts two overlapping curves with each other. The curves to be cut must belong to the
same curve set.

Before executing the command, the curves should be visible on the screen. Thetwo curves are then
picked from the graphics window by pointing and clicking with the left-hand mouse button on esch
curvein turn.

Since each of the two curves is cut, theresult will be four curves.

Note: The command is only able to cut Bézier curves and polylines. B-spline curves are
automatically converted to Bézier form before cutting.

CURVEP Conbi ne:Join Two

Thiscommand joins two curves into one. The ends of the curves to be joined do not have to be
touching but the two curves do need to reside in the same curve set.

Before executing the command, the curves should be visible on the screen. Thetwo curves are then
picked from the graphics window by pointing and clicking with the left-hand mouse button on esch
curvein turn.

The ends of the curves nearest to the picks are joined together by adding a straight segment between
them.

CURVEP Conhi ne: Cut All

The command cuts all the curvesin the target curve set with each other. Astheresult, the curves are
split into several curve pieces, which end at the intersection points of the curves.
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Thiscommand is particularly useful for advanced users who need to manually combine trim curves.
If atrim curve set contains curves which need editing they may first be cut with

CURVEP Combi ne: Cut Al | then extra portions of curve can be deleted before re combining
with CURVEP Conbi ne: Joi n Al | . Of course, this operation will not normally be required as
DESKARTES handles trim curves automatically.

Note: The command is only able to cut Bézier curves and polylines. B-spline curves are
automatically converted to Bézier form before cutting.

CURVEP Combi ne:Join All

The command attemptsto join al the curvesin the target curve set with each other, to form closed
curves out of the separate open ones.

If any open curves remain after the operation, you will be given the option to keep them or delete
them.

Thiscommand is particularly useful for advanced users who need to manually combine trim curves.
If atrim curve set contains curves which need editing they may first be cut with
CURVEP Combi ne: Cut Al | then extraportions of curve can be deleted before re combining

with CURVEP Conbi ne: Joi n Al | . Of course, this operation will not normally be required as
DESKARTES handles trim curves automatically.

CURVEP Conbi ne: Cut One/ Al |

Thiscommand cuts all the curvesin the current curve set with the target curve.

Note: The command is only able to cut Bézier curves and polylines. B-spline curves are
automatically converted to Bézier form before cutting.

CURVEP Conbine:Split in Two

This command splitsa curve into two pieces at the point shown by the user. The curve can have any
representation (B-spline, Bezier or linear) and dimension.

The point where splitting takes place isthe nearest existing (control) point on the curve. If required,
the user may add new points to the curve by editing it.

In case of a closed curve, the start point of the curve determines the other end of the split curves. Itis
therefore a good idea to set the start point of the curve with command CURVEP Di r ect i on
Revol ve before splitting.

CURVEP Direction: Show

This command turns on the display of curve directions on
all curves. Executing the command again turns off the

display.

Arrows drawn at the start of the curve show the curve
direction. Thisincludes closed curves, which also have a
direction and a start point.

Thisis particularly important with section curves, asto
avoid twists when building surfaces, the start points need to
be aligned asin the circle and octagon below. Similarly for
projection curves the curves should run in the same
direction like the open curves.
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CURVEP Direction:Change

This command reverses the direction of the target curve. The command can also be used for a set of
curves at once. It then goes through the curves one by one and the user may change the direction of
each with the left mouse button, or use right button to leave the direction asit was.

The direction is particularly important with section curves, as to avoid twists when building surfaces,
the directions need to be the same as in the circle and octagon below right. Similarly for projection
curves the curves should run in the same direction like the open curves below right.

CURVEP Direction:Revol ve

This command sets the start point of a closed curve or curve set to anew location.

The start points can be displayed with the command CURVEP Di r ect i on: Show. For each curve,
point and click with the left mouse button to indicate the location of the new start point. The control
points of the curve determine the possible start points. The new start point will be located as near as
possible to the point indicated with the mouse.

Thisis particularly important with section curves, asto avoid twists when building surfaces, the gart
points need to be aligned. To align the start points sel ect the cross section curve-set and issuethe
command. Depending on the geometry of the sections, it may not be possible to align the start points
exactly. Since the actual position of the start-point of closed cross-sectionsisrarely important (it is
the dignment that isimportant), you may try repeating this command and choosing a different
location for the gtart point.
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CURVEP Knot s: Show

This command turns on the display of curve knot pointson dl curves. Executing the command again
turns off the display.

Markers a ong the curve show the curve knot points. The knot points are directly related to the
positions of the control points of the curve.

Thisis particularly important with projection curves for building surfaces asthe knot points
determine the possible locations for cross-section.
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SURFACE MENU

The SURFACE menu holds commands for creating and manipulating surfaces.

When creating new surfaces, the type of curves with which the surface was created autometically
determines the representation of the surface. The curves defining the surface must be defined in
different curve sets (projection and section sets) in the same el ement.

The surface manipulation commands work automaticaly according to the representation of the
surface. For example, the command SURFACEP Desi gn: Edi t dways |eadsto the edit mode
appropriate for the selected surface.

SURFHEE'

Dezign: Primitive
Extrude
Rotate
Build

Edit
Offset
Fillet
Skin

Cap Surf
Fill Flane

Fit to Curves

_ Text
Deform: Stretch
Bend
Taper

Twist

Project to Surf
Pazte to Surf

Change: Representation
Faceted Model

_ Wire Frame

Refine

Top to Bottom

Crozs to Length
Split in Two
Revwolue

_ Extend
Mormalz: Show
Change

Orient All

SURFACEDP Design:Primtive

This command creates a primitive surface in the current element, represented in Bézier form.
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The available primitive types are:

Plane
Box
Sphere
Cylinder
Cone
Torus
Other

For each primitive a parameter box appears requesting appropriate dimensions (e.g. acylinder’s
center, radius, and height), and the axis direction (X, y, or z) aong which the primitiveisto be
created.

The “Other” option dlows for the creation of a primitive by loading any surface modd that the users
have saved intotheuser _pri ni ti ves library. Thenames of al available models are shown asa
scrollable list. Pleaserefer to the corresponding option Fi | esb FI LE WRI TE for details of how
to store such user-defined primitives.

Note: It is strongly recommended that surface primitives are created in there own element and not in
the same element as other surfaces. Whenever a surface isremade from the defining curves, dl
surfaces in that e ement, including primitives, are del eted.

SURFACEP Desi gn: Ext rude

This command creates a surface by extruding al of the projection curves or 3D curves in thetarget
element the given distance along the projection direction.

In case of 2D projection curves the projection direction isimplied from the type of projection curve
s, e.g. X projections project along the direction of the X-axis.
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A parameter box appears requesting the start and end distances of the extrusion. The default values
are set by DESKARTES so that the created surface will be dlightly (1.2 times) longer than al the other
surfaces in themodd.

In case of a 3D curve the following parameters are requested from the user:

- extrude direction. This can be one of the coordinate directions, or the curve' snormal direction if it
isnot one of the axis directions.

- extrude method. This defines whether the curve is extruded in just one direction from the curve, or
in both directions to either side.

- extrude distance. Defines how length of the extruded surface.

Another option is whether the extruded surface(s) should be capped at the ends by adding aflat
surface, in effect, closing the surface. If you were to extrude a circle without end capsthe result
would be a tube. If you requested end caps the result would look like a solid bar. This option only
appliesto closed projection section curves. Note: this capping method assumesthat the curve shape
isrelatively simple, so that the caps can be defined within the single surface. More complex caps can
be created using the command SURFACEP Design: Fill Pl ane.

Asasdde effect of the extrusion, al previous surfaces and faceted models within the element will be
assumed to be redundant and they will be deleted.

SURFACEP Desi gn: Rot at e

This command creates a surface by rotating the first projection curve in the target element around an
axis.

A parameter box appesars requesting the axis of rotation, which can be either the horizontd or the
vertical axis of the projection curve. The axis of rotation can also be chosen to pass through the
projection curve's origin or through the projection curve's fix point.

If the e ement does not contain a section curve set, the command will create a surface with acircular
cross-section. If the e ement does contain a section curve set, aso-called free-form rotation is
produced in which all of the surface's cross-sectional curveswill be the same shape as the 2D-section
curve. Lengthwise shapeswill obey the given projection curve shape. Only one cross-section curve
can beused at atime.

The projection curve and the section curve must both be smooth curves, or both linear polylines. In
other words, a B-spline projection can berotated around a Bézier section curve and vice versa, but
not around a polyline.

Some further ingtructions of creating rotational surfaces are:
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1) Inorder to produce a symmetrical surface, the cross-section curve must be located
symmetrically relativetoitsorigin.

2) Theprojection curve mus be located on one side of the rotation axis Otherwise, the surface
created will cross over itself or self-intersect.

For example, rotating a complete circular projection curve around a full circle cross section
curve would result in the sphere having adouble surface.

3) If an open projection curve begins and ends on the rotation axis and is swept along a closed
section curve shape, a closed surface will be produced. Otherwise, there will be ahole at
either end of the surface.

For example, a sphere can be produced by rotating a semi-circular projection curve, with
end points on the axis, around afull circle with center at the origin.

4) The projection curve does not have to be open, and the section curve does not have to be
closed. However, these are the most common cases.

SURFACEP Design:Build

Thiscommand is an exact equivalent the command BUI LDP Cr eat e Sur f ace. The command is
included in the SURFACE menu for consistency, so that all the surface creation commands are
located in one menu.

The Bui | d command creates a surface based on the projection and section curves contained within
the target element. It isthe most flexible surface creation tool available within DESKARTES. There
are several different forms of the command, depending on the types of information the projection and
section sets contain. Thisisexplained in the ‘Typica Modeing Session’ section of this manual.
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Building requires that there be at least one projection set containing one or two B-spline projection
curves, and that the section set contains at least one section curve which may be either B-spline or
Bézier. Further control of the surface creation is given by the other commandsin theBUI LD menu.

As a consequence of creating the surface, al previous surfaces and faceted models within the
element will be assumed to be redundant and they will be deleted.
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SURFACEP Desi gn: Edi t

This command changes to a separae surface-editing mode where you may edit the shape of the
target surface. The available editing functions depend on the representation of the surface. Each type
of surface hasits own editing mode. The functions of the edit mode are discussed in detail in the
Editing Functions section of this manual.

Any edits that are performed on a surface are not preserved if you recreete the surface using one of
the other SURFACEP Desi gn commands It is therefore wise to only use this command when you
are confident that the overall shape of the surfaceis satisfactory.

SURFACEP Desi gn: O f set

This command produces an offset surface of the target surface. The offset surface follows the shape
of the target surface, but at a specified distance away on one side of the original surface.

Two parameters are asked from the user to determine the offset distance and direction. A series of
arrows are drawn on the surface (so-called surface normals) indicating the positive side of the
surface:

With curved surfaces, the offset surface is dways created in Bézier form, even if the original surface
is B-spline. The accuracy of the offset surface depends on the number of control points used for the
original surface but is aso better for the amaller offset distances.

For non-trimmed surfaces, you are given the option to create joining surfaces, which combine the
original surface and its offset, forming a closed surface set, like a sheet of materid. Thisisnot done
with trimmed surfaces, but the trim curves are copied to the offset surface instead.

Offsetting works for a complete element of surfaces, too. Y ou may thus offset a complete moddl at
once. If the surfaces meet each other smoothly, the result will generally be smooth too. Before
offsetting several surfaces, you should check all of the surface directions (with command
SURFACEP Nor mal s: Change) so that the offsets will be computed in the same direction for all
the surfaces.

The command a so works with faceted (STL) models, in which case the resulting offset surfaceis
also afaceted model.

SURFACEP Design:Fill et

This command automatically rounds off some or all the sharp corners of the surface.

A parameter box appears requesting whether you wish to fillet al edges smultaneously, or only the
onesin the cross-wise or the lengthwise surface direction.
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Another parameter specifies whether a singleradius should be used for al rounds, or whether you
want to specify each rounding interactively. In the latter case, the program displays a profile of the
surface in the chosen direction, and asks for the radius of each sharp corner.

A third parameter specifies the radius, which only applies to the global rounding operation.

Note: Only relatively small radii may be used for filleting. If there isnot enough room for the fillet
between the surfaces cross-wise or |engthwise curves, the command may produce unexpected results.

SURFACEP Desi gn: Ski n

This command creates a skin surface directly over a set of 3D section curves. The defining curves
all have the same number of control pointsand be in the correct order.
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A parameter box appears requesting the interpolation method. The choices are Bé&zier and B-spline.
B-spline interpol ation generally gives smoother results than Bézier. However, if the section curves
are very unevenly spaced, then Bézier interpolation may produce better results.

There are several ways to produce the defining curves. Oneway is to input them as 2D curvesfirst,
then change them to 3D curves with CURVEP Change: Di nensi on. Findly, use 3D editing and
transformations for modifying and locating them in 3D.

Y ou may of courseinput 3D curves directly or read them in from a datatransfer file. Remember that
all curves need to have the same number of control points.

A special method of controlling the lengthwi se shape of a skin surface is achieved as follows. Select
the 3D sections, and issue the command CURVEP Change: | nt er pol at e. This produces the
surface boundary curvesin a 3D-projection set. You may edit these by changing their control points
(not knots, asthey are tied to the section locations!). When you give command Ski n again, the
resulting surface will follow the edited lengthwise shape. This works with open section curves only.

Thisis often the most versatile way of creating surfaces. For example consder the modeing of a
plate with an ornate rim shown below. The three curves on the left below were created by drawing
one of the end curvesin a2D cross section curve set. This curve was then copied twice and the first
copy was edited in the area of therim. The cross section curve set was then changed to 3D curves
using CURVEP Change: Di nensi on choosing the X projection direction. The second curvein
the set was then rotated around Z by 15 degrees and the third curve was also rotated by 30 degrees.
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Thisgives three curves around a 30-degree arc where thefirg and last curves areidentical. These
curves were then skinned to produce the surface shown.

This portion of the plate rim was then copied and rotated by 30 degrees around Z 11 timesto form
the compl ete rim.

SURFACEP Desi gn: Cap Surf

This command closes an open surface with a separate surface. This command allows arbitrarily
complex gap curves and closing surfaces. For example, surfaces generated with the SURFACEP
Design: Extrude command can benefit from this command.

SURFACEP Design:Fill Pl ane

Thiscommand fillsa planar (flat) gap in thetarget 3D curves.

The gap isfirgt selected with the command SURFACEP Col | ect : 3D Curves. Curvesare
created from these edges and are stored in a 3D curve-set. The curve set produced by this command
should be the target. This command isthen used to fill these areas with planar surfaces. If dl the
curvesin the set are not located on an equa level the command issues awarning, but till createsa
planar surface.

In this example the top edge of the revolved surface was sd ected with SURFACEP Pl ane:

Sel ect beforefilling the gap with SURFACEP Pl ane: Fi | | to get theresult on theright. It
would not be possible to fill both the gaps at the top and bottom of this surfacein one go with this
technique. Y ou would have to repesat the procedure twice. There are other (better) ways of achieving
thisresult in this smple case. This command isusualy used for more complex ‘gaps'.
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SURFACEP Design:Fit to Curves

This command computes a surface through given 3D curves, and trims the surface with the curves.

The target object for the command should be the curves or curve set through which the surfaceisto
be computed. The command then asks for the following parameters:

tolerance: value which controlsthe overall accuracy of the computation.

sharp edges: answer YES if the result surface should contain internal sharp edges. However, it
should be noted that sharp edges are not treated perfectly with the program, and they take very long
to compute.

surface sde: decides whether the surface is computed insideto the curves, or if an exterior part is
produced. (This choice can laer be changed using the command TRl M Change: | nvert Cut
Part.)

Thisparameter is not asked if none of the curves to befitted is aclosed curve. In that case, the
program just computes an untrimmed surface that follows the shape of the given open curves.

surface shape: decidesif theresulting surface should be a plane, or ruled in one direction, or curved
in both directions.

With the ruled option, the program displays two lines on the screen, and asks which one better
representstheruler direction..

The computation of the surface may take quite along time. But it isusually worth waiting! Overall,

this command is extremely powerful, and it has practically unlimited amount of applications. It can
be used generaly tofill in any surfaces that are missing in the model, such as end caps, parting
surfaces and design mistakes.

In case of filling missing surfacesin the modd, the curve boundaries for missing surfaces can be
found with the automatic command FORMATP Sur f ace Veri fy, or command SELECTP
Col | ect 3DCur ves for interactive sdection.
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SURFACEP Desi gn: Text

Thiscommand (only available in the Windows version) allows you to generate 3D geometries from
the common TrueType fonts available in your Windows. Geometries can be combined either into
surface models or triangulated and combined into STL models.

Text Input El

Change Fu:untl
Size I 36 units, scale ta I 3600 ynits

Shiing; IDeskﬁ.rtes

Generate
’]7 Curves v Surfaces, height IE‘r':”:'

Font I.-'-‘-.rial

Cancel |

The text font is selected with the standard Windows font dialog by pressing the Change Font button.
The Size will givethe size in units selected in the Font dialog, and is scaled to the user given size
when the surfaces are generated. Generally, the bigger the size chosen in the Font dialog, the more

accurate the resulting geometries will be.

The wanted text is typed into the String edit field.

Generate settings Curves and Surfaces toggle on/off the repective result type. For surfaces

selection the height of the letters must a so be given.

Pressng OK generatesthe curves and or surfaces from thetext.

An example 3D text with Aria Narrow font:
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SURFACEP Defornm Stretch

Thiscommand stretches a surfacein an axis direction. It isdifferent from scaling in the sense that it
in effect adds material at afixed position, while the shape of the surface at the different sides that
location is preserved as closely as possihle.

As parameters, the command asks:
1)  Theaxisdirectioninwhich the surfaceis stretched,
2) The position around which the stretching happens,

3) The distance how much the object is stretched.

Note: when stretching trimmed surfaces, there should be enough control points on the surface
around the gtretching plane — otherwise the trim curves may not be stretched accurately. To prevent
this from happening, you may refine the surface(s) before stretching.

SURFACEP Def or m Bend

This command bends the target surface around an imaginary cylinder.
After executing the command a parameter window appears.
- bend around: the surface will be bent around the selected axis (X, Y or Z).

- bend along: this parameter tells the direction where the surface(s) start and end. In the following
example, thetop surface isbent along the Y axis in two ways:. the bottom left surfaceis bent around
Y, and the bottom right one around X.

Thebending angleis controlled interactively by the user with the mouse movement, and theresultis
immediately shown on the screen. As an alternative, the user can press any key on the keyboard to
enter theangle numericaly.

It is possible to bend B-spline and Bézier surfaces, however, to ensure that smooth surfaces are
generated it is better to bend B-spline surfaces. The accuracy of the bending depends on the
definition of the surface. It is sometimes required that the command SURFACEP Change: Ref i ne
is applied to the surface before bending.

An example of the use of this command isin the design of jewdry, in particular rings. It is often
easier to define the shape of a more complex ring by drawing it flat as can be seen on theleft. This
command can then be used to bend thering to its true shape. The bend options chosen in this
exampleare Y direction and 360 degrees.
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SURFACEP Def or nt Taper

This command shrinks thetarget surface in proportion to its distance form a neutral line. The part

of the surface on the centerline will not be affected whereas more remote parts of the surface will be
scaled by an increasing amount. Thishasthe effect of giving a taper or relief to the sides of a model

aswould be required for casting or injection molding.

After executing the command the user is asked to give the axis direction for the taper operation. The
surface will not change along the chosen axis but it will be reduced in szein the other two axes.

The operation is then interactive: the user controlsthe scaling with mouse movements. Alternatively,
aparameter dialog can be opened by pressing any key on the keyboard. The following parameters
are available in the dialog:

- The maximum scaling valuesin the other two directions;

- The position where the neutral centerlineisto be positioned. There are three options for
this: at the fix point or at either extreme of the surfacein thetwist axis;

- Whether the surface should be refined before the transformation.

The illustrations below show an initial cylinder and the three possible results. In each case the taper
axisis Z and the scaling values where 0.5. The first result is for thefix point option (thefix point was
at the origin). The other two are for the +Z and —Z options.

oy
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SURFACEP Def or nt Tw st

This command twists atarget surface around an axisin proportion to itsdistance form a neutral

line. The part of the surface on the centerline will not be affected whereas more remote parts of the
surface will be twisted by an increasing amount.

After executing the command a parameter box appearsrequesting the axisdirection for the twist.
Thisdirection isa centerline around which the surface will be twisted.

The twisting is then doneinteractively with the mouse or, by pressing any key of the keyboard, the
parameters can be set numericaly:

- Maximum angular twist;

- Wherethe neutral lineisto be positioned. There are three options for this: at the fix point or
at either extreme of the surface in thetwist axis;

- Whether to refine the surface before the operation in order to ensure a better result.

The illustrations below show an initial hexagonal cylinder and the three possible results. In each case
thetwist axisisZ and the twist angle was 60 degrees. Thefirst result is for the fix point option (the
fix point was at the origin). The other two are for the +Z and —Z options. To understand the
differences notice the position of the ‘notch’ in the cylinder. In thefirst case this has not moved at
the center of the cylinder. In the second case it has not moved at the top of the cylinder. In the third
case it has not moved at the bottom of the cylinder.

= Sy

SURFACEP Def ornt Proj ect To Surf

This command drops the target surface or surface set onto another surface, wrapping the surfaces

around the receiving surface. The target surfaces can be Bézier, B-spline or faceted surfaces but the
receiving surface must be B-spline or Bézier.
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After executing the command the receiving surface should be indicated by graphically picking with
the left mouse button. The projection direction isthen requested which can be either X, Y, Z or
polar.

If the projection direction chosen is polar, the target object should be initidly located “around” the
projection surface.

For theaxia (x/y/z) modes of projection there are a couple of additional options:
- orthogonal: projection isdone strictly in the axis direction.

- towards z-axis. projection isbasicaly in the axisdirection, but bending the surface towards the
vertical axis going through the projection surface' s fix paoint.

- towards fix point: projection isbasically in the axis direction, but bending the surface towards the
projection surface's fix point.

Astheresult, thetarget surfaces are deformed so that they wrap around the receiving surface. The fix
point of the target surfaces determines the level that will be matched to the receiving surface. Points
tha do not project onto the surface (i.e, they “fall outside”) are | eft untouched.

An example of the use of this command isin designing jewelry where afeature surface can be design
flat and then wrapped around a base ring surface. The surfaces to be projected are designed as
normal. These are then positioned on the correct Sde of thering and the fix point of these surfacesis
set to the midpoaint of the surface pair. The result of this command isthen shown on the right with the
Z projection option chosen.
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SURFACEP Def or m Past e To Sur f

This command can be used to position a surface onto the target surface, reorienting the pasted
surface so that the surfaceis at right anglesto thetarget surface.

Before executing this command the surface to be pasted must be cut into the object memory by using
the OBJECTP Cut command. This command isthen issued and clicking with the left mouse button
indicates the location of the pasted surface. The pasted surface is then located so that its fix point
matches that point on the target surface and rotated so that the original Z direction of the pasted
surface points out from thetarget surface. In other words the Z-direction isaligned with the surface
normal of the target surface at the paste point.

Since the pasted surface a so remains in the object memory this command can be repeated several
timesif required.

An example of the command can be seen below. A ring has been designed along with a second
surface, ajewd. The jewd isthen cut into object memory and the ring made the target. The jewe
was then pasted three times onto the surface.

SURFACEP Change: Representati on

This command changes the representation (Bézier or B-spline) of the target surface or curve set. The
shagpe of the surface will be preserved in the change as much as possible.

A B-spline surface may always be changed into a Bézier surface without changing shape. A change
from Bézier to B-spline may alter the shape of the surface dightly. However, if the Bézier surface
has originally been converted from a B-spline surface, and it has not been subsequently edited, the
reverse conversion will not change the shape.

This command cannot be used to convert a smooth surface to afaceted surface. A separate command
SURFACEP Change: Facet ed isprovided for this operation.

SURFACEP Change: Facet ed Model

The command convertsthetarget surface or surface set into faceted model representation.

Faceted model s are made up of hundreds of small triangles, which approximate the original shape of
the smooth B-spline or Bézier surface. This representation isoften used by other CAD or CAM
systems, for use on the World Wide Web and by al of therapid prototyping systems. One further
use for this command isin preparation for the calculation of volume by DESKARTES, which can only
be done on faceted models.
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A parameter box appears requesting atolerance for the faceting. This determinesthe maximum
distance of the facets from the actual surface(s).

The parameter max triangle size can be used to force all triangles to be under acertain size. A
typical use of thiswould be to prevent very long and thin triangl es from appearing as these may
cause problems for other systems.

An option called check directions asks whether the normal directions of the facets should be
automatically oriented so that they all point in a consistent direction. Thisisrequired for volume
computations and rapid prototyping.

The fourth option, check gaps, asks whether any small gaps which might be created between the
facets should automatically befilled in. The width of the expected gaps is given as afurther
parameter. Filling the gapsisvita before writing the model into the STL format, for rapid
prototyping. This option must be licensed separatdly.

When using the “ check gaps’ option with command SURFACEP Change: Facet ed Model , the
system also detects if the model contains “floating components’ that are not connected to each
other. This can typically happen if the user forgot to trim some parts of the model with each other.

In such a case, the system gives anote of the situation, allowing the user to check which floating
components were found (and correct the error before triangulating again). The floating components
are stored as separate faceted objects inside the resulting el ement.

Note that the floating components are not necessarily adesign error, in particular, if they definewalls
inside a hollow solid model.

SURFACEP Change:W re Frane

This command converts a surface or an e ement of surfacesto awire frame representation. The
conversion accuracy depends on the parametersin DI SPLAYP Pr ef er ences just aswhen
displaying the surfaces.

Thisrepresentation is of rather limited usefulness. The main use of the wire framerepresentation is

for data exchangeto other CAD/CAM systems, if just the surface outlines arerequired, or if the
receiving system does not understand surfaces.

SURFACEP Change: Refi ne

This command increasesthe number of contral pointsin aB-spline or Bé&zier surface control mesh.

A parameter box appears requesting the directionsin which the surface should be refined. Refining
doubles the original number of control pointsin the given direction(s). Repeating the command
would further double the number.

The command can aso be used to refine several surfacesin an dement at once. In this case, the
command asks the maximum patch size allowed, and whether the refinement isto be performed to
all surfacesinside an e ement or only to thase surfaces which have patcheslarger than the given
maximum patch size.
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Increasing the number of points makes the surface more complicated and therefore dower to work
with. However, this command may prove useful to increase accuracy for other surface commands
such asBend and Twi st .

Also, if atrim operation fails, refining one or both surfaces may enable DESKARTES to perform the
trim operation. In particul ar surfaces created by the command SURFACEP Design:Primtive
arein their smplest form possible which can lead to trimming difficulties.

SURFACEP Change:Top ToBottom

Thiscommand changes the order of cross-wise curves of thetarget surface. Thefirgt section
becomesthelagt, etc.

The command is only needed when joining two surfaces into one with OBJECTP Mer ge, asthe
first surface must end where the second one begins.

SURFACEP Change:Cross To Lengt h

This command transposes the direction of the target surface. It changes the surface's lengthwise
curvesto cross-wise, and vice versa.

The command can be used in conjunction with the SURFACEP Change: Split | n Two
command which only works in the surface's cross-sectional direction.

SURFACEP Change:Split I nTwo

This command splitsthetarget surface into two halves along one of its crosswise curves. The
crosswise curve where the surface isto be split islocated by pointing and clicking with the | eft-hand
mouse button.

Since this command can only split the surface along a crosswise curve, the complimentary command
SURFACEP Change: Cr oss To Lengt h can be used to switch thedirection if necessary.

The crosswise curves are directly related to the position of the pointsin the defining curves. If a
curve point isnot located at therequired position the appropriate defining curve can be edited and
extra points added.

This command is parti cularly appropriate when applying textures usng the surface flattening
procedure. Thisrequiresthat the gtrip to be flattened be cut out of the main surface first as shown
below. On theleft isthe origina surface. This surface has then been cut in two twice, giving three
parts of the surface. The middle part has then been flattened into the shape of the required decal.
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SURFACEP Change: Revol ve

All cdosed surfaces have a start point that creates an invisible seam along the surface. The location of
this seam is directly related to the start point of the defining curves. This command allows the start
point to be set anywherein the cross-wise direction of the target surface.

Since this command can only change surfaces a ong a crosswise direction, the complimentary
command SURFACEP Change: Cr oss To Lengt h can be used to switch the direction if
necessary.

SURFACEP Change: Ext end

This command extends the target surface making it longer by adding alinear surface strip to the
surface's boundaries.

One application of this command is when blending surfaces built from 3D curves. If the 3D
projections are obtained from curves projected onto a surface, the resultant surface may not intersect
the original surface. If they do not intersect then these two surfaces cannot be blended together.
Extending the 3D built surface makes the surfaces truly intersect and a blend can be created.

In the example below the two surfaces do not intersect so they cannot be blended together. After one
of the surfaces is extended they now cross over each other and can be blended.

SURFACEP Nor nal s: Show

Thiscommand displays the target surface or eements normal direction. The normal direction
indi cates which side of the surface DEsK ARTES consi ders being the positive side of the surface.

Arrows pointing away from the surface show the normal direction. The normal directionis
determined by a combination of anumber of factors including the directions of the defining curves.
The command a so automatically toggles the single sided mode on and off if the mode is shown in
shaded (and double sided) mode.
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The normal direction has an effect on several functionsin DEskARTES including blending and
offsetting but most of these commands are flexible enough to accommodate a surface no matter
which direction the normals point. Generally you may just forget about the direction of the normals.
The main exceptionsto thisare the commands TRI MP | nt er sect : Parti ng Li nes and

TRI MP Bl end: Mil tipleRball.

SURFACEP Nor nal s: Change

This command displays the target surface s or e ement’ snormd direction(s), and asksif the
direction(s) should be changed.
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The normal direction has an effect on several functionsin DEskARTES including blending and
offsetting but most of these commands are flexible enough to accommodate a surface no matter
which direction the normals point. Generally you may just forget about the direction of the normals.
The main exceptionsto thisare the commands TRI MP | nt er sect : Parti ng Li nes and
TRIMP Bl end: Mil tipleRball.

SURFACEP Nornmal s:Orient Al

This command automatically orients all surfaces on the display, so that their normals point toa
consistent direction (out from the mode), as required by various trimming and tooling commands.

The command assumes that the surfaces to be oriented form a solid model, i.e., command
FORMATP Surface Veri fy reports“no gaps’ (or only very small gaps) init.
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BUILD MENU

All of the commandsin the BUI LD menu deal with creating surfaces by building which isthe most
flexible method of creating surfaces within DEsKARTES. The command BUI LDP Cr eat e:
Sur f ace huilds the surface, while the other commands control how the building is done.

BUILDl

Create: Surface [b]

Secondary Projection

Cross-section{s}

Set Build Parameters
Section Parameterz  [ul

Show:  Section Positions [hl

BUI LDP Creat e: Surface

This command creates a surface based on the projection and section curves contained within the
target e ement. It is the most flexible surface creation tool available within DESKARTES. There are
several different forms of the command, depending on the types of information the projection and
section sets contain. Thisisexplained in the ‘Typica Modeing Session’ section of this manual.
Some examples are shown here.

Building with 2D curvesrequiresthat there be at least one projection set containing one or two B-
spline projection curves, and that the section set contains at least one section curve which may be
either B-spline or Bézier. Further control of the surface creation is given by the other commandsin
the BUI LD menu. As a consequence of creating the surface, all previous surfaces and faceted modds
within the element will be assumed to be redundant and they will be del eted.

Parameter cap surface ends can be set to automatically create end caps to closed (cylindrical)
surfaces whose ends would otherwise be open. The caps can be produced to relatively simple section
shapes only. With complex section shapes, the caps may be self-intersecting. In such casesit is better
to produce the caps separately using command SELECTP Col | ect 3D Curves and

SURFACEP DesignFit to Curves.
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The interface to building with 3D curvesis otherwise similar, except that the projection curve(s)
may be either B-spline or Bézier, which should be placed in a3D Projection curve set. Additionaly,
with 3D curves the system asks for the interpolation method when starting the command. Bézier

interpolation generally guarantees closer following of the projection curve shapes, while the B-spline
interpolation may sometimes produce smoother results.

Several surfaces can be built a once if more than three curves are found in the projection set. The
system then asksif the projection curves should be taken as multiple single projections, or pair wise

as double projections. The system then computes a surface corresponding to each projection curve,
or apair of them, just like normal building.

The limitations to the multiple build method are that secondary projections cannot be used, and only

one section curve is dlowed. Otherwise, multiple building works with 3D projections just aswell as
with 2D projections.

BUI LDP Creat e: Secondary Proj ection

To use this command, the primary projection curves and at |east one section curve must already be
defined. When this command isfirst executed, DESKARTES creates a second projection curve set

containing the specified number of curves. The pointsin these curves are calculated by DESKARTES
based on the shape of the surface when viewed from the chosen direction.
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The secondary projection curves describe the surface in the same way as the primary projection
curves do. However to ensure that the surface crested maintains planar section curves, editing of it is
restricted. Moving the control points of the secondary projection curvesisonly alowed in the
direction of the primary projection. For example, if the primary projection isax-projection, the
control points of the secondary projection curves may only be moved in the x-direction.

If the primary projection control points are moved, the secondary projection curves should be
updated to ensure they are digned with the primary projections Thisis achieved ssimply by
repesting the command BUI LDp Cr eat e: Secondary Proj ect i on. The sametrick applies if
the user has managed to move the secondary projection control pointsin some illegad way, for
example by transforming the whole curve(s).

All projection curves must have an equal number of control points. If the number of control points
is dtered in the primary projection, asimilar change must be made to the secondary projection, and
vice versa

The build command only allows for one primary and one secondary projection curve-sets. If this
command is executed in an element which aready contains a secondary projection, but from a
different direction, the existing projection curve set will be del eted. The surface may be manipulated
from different directionsthrough secondary projections, but not smultaneoudy.

BU LDb Cr eat e: Cross Sections

This command creates one or more of the missing cross-section curves for thetarget el ement. The
new section curves may later be edited to adjust the shape of the surface.

A parameter box appesars requesting whether all section curves should be crested. Thereisaso an
option for creating only some of the sections. In this case you can typein the numbers of the required
section in the subsequent parameter box. Repest this procedure for each required curve choosing the
finish option when no more are required.

BUI LDP Set :Buil d Par anet ers

The build parameters control some details of the building process. The build parameters affect the
entire surface. They may not be given to separate section curves.
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When this command is executed, a parameter box appears containing all of the options as follows:

Section upside/ rotation

When drawing the initial cross-section curvesit is often convenient to draw the curvein a
certain orientation of your choosing. When the surfaceis created, this cross-section
orientation may not be satisfactory. Rather than returning to the cross-section and rotating
them to new positions, these options can be chosen.

These parameters do not change the original section curves, they just define how they are
used for building.

Section scaling

If the primary projection has been defined with two curves, and the secondary projection
with one or none, the scaling of the section curvesis only specifically controlled in one
direction.

If the option of scaling in both directions (the default) is chosen then DEsSKARTES will make
the scaling in both the primary and secondary projections equal.

If the option of scaling in one direction is chosen then the cross-section curves will not be
scaled in thedirection of the secondary projections. In this case, the size of the cross-
sections isimportant. For example, if only one section curve has been defined, scaling in
one direction produces a surface of constant width. Thisis demonstrated below wherea
handl e has been designed with two primary projection curves. Because the distance between
these curves varies so does the width of the handle. Setting this option to scaling in one
direction produces a handle of constant width.
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Section placement

The section curves are normally positioned on the projection curves at the center point of
the section curve. The center point is cal culated by DESKARTES as the center of the section's

bounding box. This meansit does not matter where the sections are drawn. The resulting
surface will always be the same.

However, sometimes you may need to attach the sectionsto the projections a a specific
point. In this case, choose the option for placement at the fix points. For example, if you
have defined just one projection curve, and wish a certain point of the section curve to

follow the projection exactly, design the section curve so that the fix point is positioned at
the location n question.

In the example below thefix point of the section is set at one corner. With the curve center

option chosen the section is attached to the projection curve at the triangle center. With the
fix point option the section is attached at the corner of thetriangle.
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Scalingtotrue sz

With this option, when you next execute the build command DEsKARTES will scale the

section curvesto the actual sizethey appear on the surface. Thishas no effect on single
section building since no scaling takes place during the build process.

BUI LDP Set:Section Paraneters

This command should be given to each of the section curvesin a built surface separately.

When this command is executed, a parameter box appears containing the options asfollows:
Section humber
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The number assigned to the section curve determines at what point on the projection curve

the section curve applies. Use the command BUI LDP Show: Secti on Posi ti ons to
show the possible positions and the appropriate number.

The section number is displayed in the Object Window and the message lines.
Section weight

If some of the section curves are not defined by the user (asis usually the case),
DEsSKARTES computes them as wel ghted averages of the exiging ones. The way the

averages are computed may be adjusted by increasing or decreasing the weight of a given
section curve.

The default value of the section weight is one. This meansthat all of the curves have an
egua effect on the intermediate curves. If one of the forms needs to be emphasized,

increase the weight of the section in question. The weights are relative, so changing the
weights of al cross-sections from one to two will not affect the shape.

BUI LDP Show: Secti on Positi ons

Thiscommand displays a diagram showing the projection curves and numbers where sections can
be placed.

If a section curve has been defined, this position will be drawn in the color of the curve, and the rest
in white.

Thiscommand is used in combination with the command BU LD Set : Secti on Posi ti ons.

First show the positions and note the numbers where you want to assign sections. Then set the
numbers of each section you have drawn.
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TRANSF MENU

This menu contains commands that transform objects. Such commands involve moving, scaling, and
rotating objects. Some transformati ons take place around the object's fix point, which also can be set
with these commands.

Each of the commands has several different operation modes. Generally the mouse button pressed
after executing the command controls the choice of operation mode.

It is important to realize that transformations applied to a surface will be overwritten if the surfaceis
remade using commands such asrotate, extrude or build. These commands recreate the surface in the
position defined by the associated curves. It may be more appropriate to move the defining curves,
and then the surface will also move next time the surface isremade.

TRHNSF'

 Object:  Move [11
_ Scale [2]
i Rotate [31
_ Point to Point [4]
_ Mirror Cml
_ Repeat [5]
_ Scale Inches/Mm
Fits Size
_ Yiolume
Fix Point: Set [al
_ Copy [9]
Preferences

TRANSFP Cbj ect : Move

This command moves the 2D or 3D target object. If an element or theroot isthe target, you are asked
if you want to move the projection curves defining the objects as well.

The object’ sfix point does not affect the moving operation, instead, the fix point will be moved
along with the object.

After executing the command, DESKARTES waits for you to click on a mouse button to initiate
graphical movement. The effect of each mouse button is discussed bel ow. For optimal speed with 3D
transformations, only the object's bounding box is displayed during graphical movements. The
transformation amount is displayed in the message lines while the transformation takes place.

2D Graphical Object Transformations

The following rules apply to all 2D objects, as well asto 3D objects when viewed from any axis
direction:

Left mouse button moves fredy. 3D objects are constrained to only move in the view plane, not
‘in” or ‘out’ of the screen.

Middle button movesin one axis direction only either horizontdly or vertically on the screen.
The firg movement of the mouse determinesthe direction.

Right button restricts movement to the grid snap values.
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3D Graphical Object Transformations

The following rules apply to all transformations with 3D objectsin any 3D view (not an axis
direction):

L eft mouse button movesin the x direction

Middle mouse button moves in the y direction.

Right mouse button movesin the z direction.
Numeric Transformations

A more exact method of movement isavailable. If you click on any key on the keyboard instead of
clicking a mouse button, you will be able to enter the movement values numerically. A dial ogue box
appears requesting horizontal and vertical movement for 2D objects or X, y and z movements for 3D
objects.

TRANSFP Cbj ect : Scal e

This command scalesthe 2D or 3D target object. If an element or theroot isthetarget, you are asked
if you want to scale the projection curves defining the objects as well.

Objects are always scaled around the target objects fix point.

After executing the command, DESKARTES waits for you to click on a mouse button to initiate
graphical scaling. The effect of each mouse button is discussed below. For optimal speed with 3D
transformations, only the object's bounding box is displayed during graphical movements. The
transformation amount is displayed in the message lines while the transformation takes place.

2D Graphical Object Transformations

The following rules apply to all 2D objects, as well asto 3D objects when viewed from any axis
direction:

Left mouse button scales uniformly in all directions.

Middle button scalesin one axisdirection only either horizontally or vertically on the screen.
The firg movement of the mouse determinesthe direction.

Right button restricts scaling to the snap values of 0.8, 0.9, 1.0, 1.1, etc.
3D Graphical Object Transformations

All mouse buttons scale uniformly in all directions when viewed from a 3D view (anything other
than an axisdirection).

Numeric Transformations

A more exact method of scaling isavailable. If you click on any key on the keyboard instead of
clicking a mouse button, you will be able to enter the scaling values numerically. A dialogue box
appears requesting horizontal and vertica scalefactorsfor 2D objects or X, y and z scal e factors for
3D objects. Scale values are entered as factors. A factor of 0.5 meanstheresult will be half as big,
whereas a factor of 2 meanstheresult will be twice as big.
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TRANSFP (bj ect : Rot at e

This command rotates the 2D or 3D target object.
Objects are always rotated around the target objects fix paoint.

After executing the command, DESKARTES waits for you to click on a mouse button to initiate
graphical rotation. The effect of each mouse button is discussed bel ow. For optimal speed with 3D
transformations, only the object's bounding box is displayed during graphical movements. The
transformation amount is displayed in the message lines while the transformation takes place.

2D Graphical Object Transformations

The following rules apply to all 2D objects, as well asto 3D objects when viewed from any axis
direction:

Left and middle mouse button rotates freely. 3D objects are constrained to only rotate in the
view plane, not ‘in’ or ‘out’ of the screen.

Right button redtricts rotation to integer values.
3D Graphical Object Transformations

The following rules apply to all transformations with 3D objectsin any 3D view (not an axis
direction):

Left mouse button rotates around the x-axis.

Middle mouse button rotates around the y-axis.

Right mouse button rotates around the z-axis.
Numeric Transformations

A more exact method of rotation is available. If you click on any key on the keyboard instead of
clicking a mouse button, you will be able to enter the rotation values numerically. A dial ogue box
appears requesting arotation for 2D objects or X, y and z rotation for 3D objects. For 2D objects, a
positive angle rotates counterclockwise. A negative value for the angle rotates cl ockwise.

For 3D rotations, you can predict the direction by “gripping” the rotation axis with theright hand, so
tha the thumb pointsin the axis direction. The other fingers then point in the positive rotation
direction.

TRANSFP (bj ect : Poi nt To Poi nt

This command moves the target object so that a point on the object matches a point on another
object. Thetarget object may be either a curve, a curve set, asurface or an element. In thelast case,
the command will affect all surfacesin the element.

After executing the command, you are asked to select the other object by pointing. Then select the
"move point" on thetarget object with the mouse. Thisis either done with theleft button, in which
case the nearest knot point on the object is selected, or the middle button, in which case the nearest
corner or middle point on the object's bounding box is selected. Selecting the “target point” on the
other object in asimilar manner completes the command.

TRANSFP Cbj ect:M rror

This command mirrors the target object to the other side of aline or plane that passes through the fix
point. If an element or theroot isthe target, only the 3D objects within it are transformed.

A parameter box appears requesting the axis direction for mirroring. For 2D objects, the choiceisto
mirror horizontaly or vertical. For 3D objects, the choiceisthex, y or z-axis
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TRANSFP (bj ect : Repeat

This command repeats the previously executed (2D or 3D) transformation. Thisis avery useful
function.

One use for thiswould be to move an object to the desired position in small steps. Firgt, make a
small movement either graphically or numerically. Then use this command to repest the movement
again and again until the desired position is achieved.

A second example of the command is to combine its use with the copy command. For exampleif you
need a design element repeated around a circular surface say a vase. After designing the vase and the
feature surface make a copy of the feature using OBJECTP Copy. Now perform a numeric rotation
around the z-axis by 30 degrees. Now simply by repeating the OBJECTP Copy command followed
by TRANSFP Repeat anumber of times the feature can be repeated around the vase. Since both of

these commands have shortcuts thisis achieved by smply pressing j (copy) and then 5 (repest) a
number of times.

TRANSFP Cbj ect : Scal e | nches/ Mm

This command scales amodel from inchesto millimeters, or the other way around.

Y ou are asked whether you want to apply the scaling to the target object or to the whole model. The
target or mode will be scaled up or down as appropriate by a factor of 25.4.

TRANSFP Fit:Size

This command transforms the target object by scaling and moving to agiven size.

A dialogue box appears requesting the size and position of the resultant mode. These are entered as
extent values from which DEskARTES will cal culate the necessary transformations. The val ues that
appear in this box by default are the current sizes of the object. If you do not change these valuesthe
command will have no effect on your modd.

If you have made a design which you decide should now be an exact height, enter thisvalue asthe
maximum Z value and 0 as the minimum Z value for therequired size and DEsKARTES will do the
res.

TRANSFP Fi t : Vol unme

This command scal es the target faceted object so that it becomes the size of a specified volume. You
may scalethe object in either X, Y or Z, or all directions at once.

The command should be applied to a faceted model created with the command
SURFACEP Change: Facet ed, but the scaling factors are memorized by the system. So after you

have scaled the faceted model to the given volume, you can repeat the operation and scal e the actua
surfaces.

TRANSFP Fi x Poi nt : Set

The scaling, rotation and mirroring commands are executed rel ative to the object's fix point. The fix
point is displayed as a cross on the screen when atransformation command is given. The fix point
can be repositioned but isby default located a the origin. If the object is moved, the fix point moves
too.

After executing the command, DESKARTES walits for you to click on a mouse button to locate the fix
point. The effect of each mouse button is discussed bel ow.

2D Graphical Object Transformations
The following rules apply to al 2D objects:
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Left mouse button locates fredy.

Middle places the fix point on the nearest handle point of the target object. Thenine handle
points arelocated at the corners, side mid points, and the center of the object's bounding box.

Right button locates the fix point at the origin.

Any fix point assigned to a curve-set is copied to al the curves within the set, and vice versa - if a
single curveis assigned afix paint, it is assigned to the curve set aswell.

3D Graphical Object Transformations
The following rules apply to al 3D objects:
Left mouse button locates the fix point at the nearest point on the target surface.

Middle mouse button places the fix point to the object's center. With 3D objectsin an axia
view, the middle button applies the grid snap value.

Right button locates the fix point at the origin.
Numeric Transformations

A more exact method positioning thefix paoint isavailable. If you click on any key on the keyboard
instead of clicking amouse button, you will be able to enter the position numerically. A dialogue
box appears requesting horizontal and vertica position for 2D objects or X, Y and Z position for 3D
objects.

TRANSFP Fi x Poi nt : Copy

This command can be used to copy the last shown fix point to thetarget object, for instance, the fix
point of a surface to a whole e ement.

TRANSFP Pr ef erences

This command sets some preferences that control the fix point for 3D transformations take place, as
well ashow 3D transformations are reflected to 2D geometry.

After executing the command a parameter window appears with two options:

Freeze 3D Fixpoint — setting this option to yes stabilizes the fix point so that the same fix
point will be used for al subsequent transformations. This can save having to copy the fix
point to several objects and is useful if the same fix point should be applied to
transformations with several objects. Thelocation of this global fix point istaken asthe
current target objects fix point.

Transform projections — this determines whether the 2D projection curves should be
transformed too when the e ement ismoved or scaled.
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DIMENS MENU

This menu contains various commands for showing object dimensions, and their representation as
drawings. The volume enclosed by faceted surfaces and their surface area can a so be computed.

DIMENS'

Tools: Calculator

Text: Input
Edit
Curve:  Length

Dimenzions

ArcsALines
(bject: Bounding Box
Centerpoint
Extents
Faceted: Area
Yolume
Weight

Dimenzions

Surface; Point

Preferences

DI MENSP Tool s: Cal cul at or

Thiscommand brings up a graphical pocket calculator on the screen. Use it for any mathematical
calculations you may require.

DI MENSP Text : | nput

This command enables you to type text onto the target element. A drawing curve set iscreated to
hold the text.

After executing the command | ocate with the mouse the position where you want the text to be
placed, and then type in thetext. Use backspace to deete characters, and r et ur n for line breaks.
Click the mouse again to end typing. The font used is afixed size screen font. This meansthat
whenever thetext is displayed it will always appear at the same size independent of the zoom level.

Multiplelines of text will be created asindividual text objects. Text can be moved using the
command TRANSFb Chj ect : Move but it cannot be scaled or rotated.

DI MENSP Text : Edi t

This command alows the existing text to be edited. Thetext object should be the target object. After
executing the command, a did ogue box appears containing thetext that can be edited in the normal
way.

DI MENSP Curve:Length

This command reports the length of a curve. The curve can be ether free-form, or polygonal.
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DI MENSP Curve: Di mensi ons

This command alows dimension drawingsto be created of thetarget curve or curve-set. The curves
may be of any type, they don’t even need to be of the sametype. The desired curves may be gathered
into a single e ement before dimensioning with the command SELECTP Col | ect : Acti ves.

After executing the command, the command changes to a separate dimensioning mode where you
may create the dimensions. The functions of the dimensioning mode are discussed in detail in the
Editing Functions part of this Manual.

When exiting curve dimensioning, the dimensions may be stored in a separate curve set. Thisallows
the curves and dimensions to be plotted using a different pen sizeand colors.

DI MENSP Curve: Arcs/ Li nes

Normally curves are stored by DESKARTES as free-form curves, with constantly changing curvature
Thiscommand splits any curve, such as afree-form B-spline/ Bézier curve or plane slices of 3D
models, into circlular arcs and straight line segments.

The command should generally be used before entering Cur ve Di mensi on mode, asyou can then
exactly measureradii on the curves, and select the straight-line end points as dimension points. You
may al o use this command before writing curves into a DXF file, so that the recelving system better
understands the curve measures.

As parameters, the command requires:
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radius tolerance: determines how much the arc radii are allowed to differ from the
actud curvature of the curve;

join angle tolerance: determines the greatest allowed angle between consecutive arcs
in theresult curve;

sharp corner angle: determines which corners are interpreted as sharp cornersin the
original curve.

Setting the parameter values optimally depends strongly of the application. Tightening the two first
tolerancesresultsin a better approximation, but it increases the number of curve segments (arcs)
produced.

After execution of the command, the approximated curveis displayed on top of the original, to
enable visual checking of the result. Those arcs which were recognised as exactly defined fillets are
colored asred. Approximated arcs are colored with two shades of pink colors. Straight linesare
colored with green.

Theresult isgiven as aseparate Bezier curve for each arc. If desired, the separate curves can be dso
joined into a one with command CURVEP Conbi ne: Joi n Al | . Further checking of the result can
be done by setting knot display on with command CURVEP Knot s: Show.
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DI MENSP (Cbj ect : Boundi ng Box

The command cal culates the dimensions of the bounding box of the target object. The bounding box
is the amallest rectangular box that will just enclose the target object. The X, Y and Z values of this
bounding box are displayed in the message lines.

DI MENSP (bj ect : Cent er Poi nt

Thiscommand cal culates the center point of the bounding box of the target object. The bounding
box is the smallest rectangular box that will just enclose the target object. The X, Y and Z values of
the center point are displayed in the message lines.

DI MENSP (bj ect : Extents

This command reports the extents of the bounding box of the target object. The bounding box is the
smallest rectangular box that will just enclose the target object. The height, width and depth val ues of
this bounding box are displayed in the message lines.

DI MENSP Facet ed: Ar ea

Thiscommand cal culates the surface area of the target faceted model or an e ement containing
several faceted modd's. Surfaces may be converted to a faceted model using command
SURFACEP Change: Facet ed.

The surface areais displayed in the message lines. Thevolumeis expressed in square units. You
should interpret the unitsin the same way as your main model. For ingtance, if you intend the unitsto
be millimeters, the volume “ 1000 square units” would be 1000 square millimeters.

DI MENSP Facet ed: Vol une

This command cal culates the volume of thetarget faceted model or an e ement containing severd
faceted models. Surfaces may be converted to afaceted modd using command

SURFACEP Change: Facet ed.

The surface volume is displayed in the message lines. The volumeis expressed in cubic units. You
should interpret the unitsin the same way as your main model. For ingtance, if you intend the unitsto
be millimeters, the volume “1000 cubic units’ would be 1000 cubic millimeters.

Important:

For the caculation of volume to be accurate the object must form a closed surface or solid model. In
other words, surface mugt have no holesin it, it must be “watertight” and it may have no overlapping
surfaces.

In addition, the faces of the faceted model s must be cons stently oriented having the same normal
directions. If you convert an dement of surfacesinto afaceted model with asingle

SURFACEP Change: Facet ed command, and use the check directions option, then the normals
are guaranteed to be oriented correctly.

If you compute the faceted model without checking the directions, then shading the model with

single shaded shading option (selected from DI SPLAYP Pr ef er ences) shows you the problem
facets in dark blue color. Any such facetswill mean errorsin volume computation.

As an example say you have modeled a vase and you convert thisto faceted format and asked for the
volume, DEskARTES will report the volume enclased by the surface. This will represent the volume
of material needed to make the vase not the volume of liquid that can beheld inthevase. To
calculate the volume of liquid you will need to mode theliquid. This can easly be achieved by
copying the whol e vase € ement and editing the projection curve so that it represents the liquid.
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Thisisamodd of a vase and the volume cal culated would be the volume of materid needed to make
the vase.
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Thisisamodd of the liquid and the volume cal culated would be the volume the vase could hold.

DI MENSP Facet ed: Wi ght

This command cal culates the weight of a faceted modd.

The command asks as a parameter the materia’ s density as a value of grams per coordinate unit. This
parameter value is memorized by the system from one modeling session to ancther, so when working
with just asingle materia type its value hasto be keyed in only once.

Technically the command follows exactly the same rules as volume cal culation. Most importantly,
the model must form a proper solid in order for the weight cal cul ation to make sense.

DI MENSP Facet ed: Di nensi ons

Thiscommand dlows displaying point wise dimensons of faceted modes. Information about
points, the distances between points, and the radius defined by three points can be obtained.

The system remainsin a "dimension" mode for this command. During thistime, certain keysindicate
the type of dimenson required as described bel ow:
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p - Returnsthe XY Z-coordinates of the point located by pointing and clicking with the left
mouse button.

d - Returnsinformation about the distance between two points. Pointing and clicking with
the left mouse button indicates the two points.

r - Returnsinformation about the radius defined by three points. Pointing and clicking with
the left mouse button indicates the three points.

a - Returnsinformation about the angle defined by three points. Pointing and clicking with
the left mouse button indicates the three points.

b - Returnsinformation about the overall size of the model and other information such as
the number of facets.

w - exits from the dimension mode and stores a picture of the screen which can be viewed
or printed.

g - exits from the dimension mode without storing apicture.

With each function, the user must locate the text using the left mouse button before entering the next
dimensioning function.

DI MENSP Sur f ace: Poi nt

Thiscommand displays the point coordinates on aBézier or B-spline surface. It aso reportsthe
point's coordinates in the parameter plane.

The required point is selected from the surface by pointing and clicking with the left mouse button.
The values are displayed on the screen at alocation chosen by pointing and clicking with the mouse

again.

DI MENSP Pr ef erences

This command determines how many decimal places should be shown for curve dimensioning.

DeskArtes Reference « Menu Commands ¢ Page 91



TRIM MENU

Thel nt er sect and Bl end commands in this menu intersect surfaces with each other, and
compute smooth blend surfaces between them. The commands operation modes are controlled with

TRI Mp Pref er ences.
TRIMl

Interzect: Surface
Multiple
Uhion ALl
Solid Split
Parting Line

Faceted/Faceted

Trim with Curve

Curve Slice

Flane Slices
Blend: Folling Ball
Yariable Radius
Free—Farn
Reshape
Multiple Rball
Trim with Blend

Change: Invert Cut Part
Open ¢ Cloze Trim

Merge Trim Sets

Delete Trimz

Preferences

The trim curves, which define the areato be removed in the surface, are stored as 2D curves as
explained here

Trim Curves and the Parameter Plane

Each surface in DESKARTES can be considered to be made by taking arectangular rubber sheet and
sretching thisover a framework of curves to form the correct shape. If the rubber sheet isremoved
and allowed to shrink to its origina shape, this represents what is cdled the parameter plane. The
number of points in the defining projection and cross-section curve determinesthe size of this
parameter plane.

For ingtance, rolling the parameter plane around so that two of its boundaries meet each other would
make a cylinder surface. Bending the other two boundaries together too would make atorus.

The concept of the parameter plane is extremely important when dealing with trimmed surfaces. A
trimmed surface is one where portions of the surface are cut away, normally by cal culating an
intersection with another surface. The cut is stored by DESKARTES as two-dimensional trim curves
which are‘drawn’ on the parameter plane. Thetrim curves can be considered as the lines which
mark areas needed to be cut out in the rubber sheet before it is stretched into the shape of the surface.

Since therubber sheet isdistorted during the stretching, the shape of the areas to be cut will also be
distorted. The curves drawn on the parameter plane may not exactly be the shape of thefinal holesin
the surface, though they will usually be somehow similar.

DeskArtes Reference « Menu Commands ¢ Page 92



In order to cut out a part of the surface, the trim curve must be closed. Closed trim curves are
denoted in the Object Window as polygons.

Open trim curves (polylines) have no effect on the surfaces, thus, they are not taken into account in
modeling or visualization computations, nor are they transported to the different data exchange
formats.

An example of thisis shown below where a coffegpot has been modeled and trimmed with ahandle.
This produces two holesin the body surface which are stored as two polylines drawn on the
parameter plane.

TRI MP I ntersect: Surface

This command computes the intersection between the target surface and another surface.

If theresulting intersection curves forms a closed area of the surface, that areais cut away from the
surface. For the treatment of open intersections, see the command TRI Mp Pr ef er ences.

For this command, the target surfaceiscalled “this surface”. The second surfaceis caled “ other
surface’.

Normally pointing and clicking with the left-hand mouse button after executing the command
indicates the other surface. Sometimes it may be difficult to point exactly at the surface that you

want. The dternative way is to click any key on the keyboard, which brings up a dial ogue box into
which the name of the element where the surface is located and the number of the surface is entered.
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After the other surface has been indicated, the program computes the intersection, and makes a guess
at the parts of the surface which areto be cut away, displaying the result on the screen. If the guess
that DESKARTES has madeisincorrect, the user can change theresult for either surface, by inverting
this or the other surface.

If you intersect apreviously trimmed surface, the system automaticaly combines, or mergesthe new
trim curves with the old ones. The basic rule for the automatic combining of trimmingsis that new
trim commands always cut parts away of the old model, never adding anything. See the command
TRIMP Change: Merge Trim Set s for further discussion of this.

TRIMP Intersect:Miltiple

This command cuts the target surface with all other surfacesthat are shown on the screen.

The command first displays a series of arrows on the target surface, and asks whether you want to
keep the parts of the other surfaces on the side of the arrows, or the opposite side. Further, thereisan
option to handle the case where the multiple surfaces consist of individual, separate surfaces. Use
this option when the multiple surfaces look more like “separate’ than “salid”.

After the parameters have been given the intersection of the target surface with each of the other
surfaces on the screen is calculated in turn.

If you intersect apreviously trimmed surface, the system automaticaly combines or merges the new
trim curves with the old ones. The basic rule for the automatic combining of trimmingsis that new
trim commands always cut parts away of the old model, never adding anything. See the command
TRIMP Change: Merge Trim Set s for further discussion of this.

Totrim al the sphericd parts with thelid shown below the lid surface must be the target.

TRI MP I ntersect:Union All

This powerful command trims al the surfaces on the display with each other, and formsthe union of
them all.
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The surfaces should be consistently oriented (c.f., command SURFACEP Nor mal s Ori ent Al )
before issuing the command.

Asagenerd rule, the command works best with non-trimmed closed surfaces. In particular, the
surfaces should not have been previously trimmed with each other.

TRIMP Intersect:Solid Split

This command splitsall the surfaces on the display with the target surface. If the mode to be split
forms a solid, the result istwo solid halves of the modd, stored in two separate elements.

TRI MP I ntersect:Parting Line

This command calculates the split line, or parting line of the target surface. The split lineis
calculated as horizon of the surface when viewed from the Z direction.

The program asks as parameters the computation tolerance ("normal tolerance"), as well asthe
joining accuracy for the resulting 3D parting line pieces. Small normal tolerance improves the
accuracy, while alarge joining accuracy may help the system to better construct the 3D parting line.

The surface model is split into three or four elements as follows:
“upper”, containing the up facing parts of the model
“lower”, containing the down facing parts of the mode

“parting”. This e ement contains both the parting curves that pass through curved surfaces, aswell as
the vertical walls of the modd.

“problem”, contains problem areas of the mode, if any.

i e
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If there exist vertical walls within the modd, the user must decide if they represent design errorsor if
they can be used for the mold. In the latter case, the user can interactively place them from the
“parting” element into the “upper” or “lower” eementsusing OBJECTP Cut & Past e.

Note that the parting curve in the “parting” element does not include curves at surface boundaries.
The complete parting line can be obtained by passing either the “upper” or “lower” element through
the command FORMATP Sur f ace Veri fy.

TRI MP | nt er sect : Facet ed/ Facet ed

Thisnew command cuts a faceted object with another one, and produces a Boolean combination of
the models. This way even complex surface models can first be faceted, and only after that
“trimmed” with each other.

The dternatives for the Boolean operation are:
union of thisand other
subtract this from other
subtract other from this
intersection of this and other.
splitinto four parts

where “this’ denotes thetarget object, and “ other” isthe second faceted model which was indicated
to the command by graphic picking.

While the meaning of thefirst four optionsis obvious, the fifth option splits both the faceted models
into two parts; the partsthat are not required can afterwards be thrown out by the user.

In order for the command to work, both the faceted model's should have their norma directions
oriented consistently, and (with the first four parameter options) be proper solids. To ensure thisis
the case, the model's can first be passed through command FORMATP Facet ed:

Repai r/Ori ent.
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TRIMP Intersect: Trimwth Curve

Thiscommand trims a surface with a 3D curve. A typical way to use the command isfirst to project

a separately designed curve onto the surface (c.f., command CURVEP Change: Pr oj ect ), after
which trimming with it can take place.

To execute the command, the 3D curve should be chosen as target object. The command then asks
for the surface to be indicated by graphic picking. At the end of the command’ s execution, it asks
which part of the surface to keep (just like command TRI M> | nt er sect : Sur f ace.)

The 3D curve can be of any representation. However, in order to cut something away from the
surface, the curve should be a closed one. Also, the 3D curve should be located relatively close to the
surface.

TRI MP I ntersect:Curve Slice

This command computes the intersection between the target surface and al the other displayed
surfaces. However, it does not actually cut the surfaces, but stores the resulting intersections as 3D
curves.

Asatypical application, these curves are mogt often used as projections for 3D Building. For this
the curves need first to be approximated into the Bezier form.

TRI MP I ntersect:Pl ane Slices

Thiscommand intersects all the surfacesin thetarget e ement with aset of paralléel planes, and
collects theresulting 3D curves in a separate element.

A parameter box appears requesting the plane direction (which can be set orthogonal tothe X, Y or
Z axis), the bottom and top plane positions, and the distance between the planes. The default top
and bottom val ues are the minimum and maximum dimensions of the target object.

Another parameter, called tolerance, specifies how accurately the plane intersectionsare to be
computed. The smaller the value entered the more accurate the curve calcul ation.

Asthefina parameter, the system asksif it should expect small detailsin themode. The
computation will be fagter if small detailsare not checked for.

One use of thiscommand isto review the design asit progresses. Y ou may view the dices from
different directions and inspect them in detail to ensure the shape of the modd is satisfactory.

It is aso theoreticaly possible to use these dlices directly for controlling some of the rapid
prototyping machines by using one of the various data exchange links with DESK ARTES. However
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thisis not the recommended method of interfacing with such machines, it is better to use a faceted
model output in the STL file format.

TRI MP Bl end: Rol | i ng Bal |

Thiscommand creates arolling ball blend between the target surface and another surface, which
must intersect. In addition, it trimsthe surfaces where the blend touches the surfaces.

The blend surface created by this command resembles part of the surface of a ball rolling around the
two surfaces. The blend surface has a constant radius, circular cross-section and it joinsthe two
surfaces tangentially.

Selecting the surfaces to be blended is done exactly the same way as with command
TRI MP | ntersect: Surface.

Before computing the actual blends, the program computes theintersection(s) between the two
surfaces. If there are several intersections DESKARTES displays numbers on each intersection, and
asks for which intersection number you wish to cal culate the blend.

The command next displays a series of arrows on the two surfaces that will be used to indicate
which blend surfaceis to be cal culated.

A parameter box isthen displayed requesting the radius of the blend and the direction of the blend.
Choosing whether the ball will berolled on the side of the surface pointed to by the arrows (normal
side) or the opposite side (opposite side) indicates the direction. This needs to be indicated for both
surfaces giving four possible combinations (normal -normal, normal-opposite, opposite-normal and
opposite-opposite) producing four possible blends as represented bel ow.

If theintersection does not form a closed loop, it is called an open intersection and the system also
asks where the blend should terminate. The options are at the trim curve or from the edge of either of
the surfaces. Thus, it ispossible to extend the blend outside the actua surfaces.

After entering these parameters DEsK ARTES calculates and displays the blend. If theblend is
satisfactory it can be accepted, if not rgect the blend. If you reject the blend, you will have the option
of changing some of the parameters and recalculating.

If there were multiple intersections, the command cycles through the above operations alowing you
create blends at each intersection if required. Notice that you can change the directions, and use
different radii for different intersections.
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Note: Unlike surface intersections, blends cannot be computed over sharp corners. They should be
redefined with small round corners before blending.

TRI Mo Bl end: Vari abl e Radi us

This command creates a variable radius rolling ball blend between the target surface and another
surface, which mugt intersect. In addition, it trims the surfaces where the blend touches the surfaces.

The blend surface created by this command resembles part of the surface of a ball rolling around the
two surfaces. The blend surface has a varying radius circular cross-section and it joinsthe two
surfaces tangentialy.

Selecting the surfaces to be blended is done exactly the same way as with command
TRI MP | ntersect: Surface.

Before computing the actua blends, the program computes the intersection(s) between the two
surfaces. If there are several intersections DESKARTES displays numbers on each intersection, and
asks for which intersection number you wish to cal culate the blend.

The command next displays a series of arrows on the two surfaces that will be used to indicate which
blend surface isto be cal culated.

A parameter box is then displayed requesting the radius of the blend and the direction of the blend.
Choosing whether the ball will berolled on the side of the surface pointed to by the arrows (normal
side) or the opposite side (opposite side) indicates the direction. This needs to be indicated for both
surfaces giving four possible combinations (normal -normal, normal-opposite, opposite-normal and
opposite-opposite) producing four possible blends as represented bel ow.
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The radius values now need to be defined. Thisis done graphically by pointing and clicking with
the left-hand mouse button at a position on the trim curve and then typing in the desired radius value
with the dia ogue box that appears. Repeat this process, defining new radius values at as many
different places asrequired. To cancel avalue you gave, click at the right mouse button. If you need
to pan whilst defining the radii, you may use the middle mouse button to start the norma panning
operation.

To end the radii definition process, select the ready to blend option in the did ogue box or click any
key on the keyboard. The program then computes the blend surface.

If there were multiple intersections, the command cycles through the above operations alowing you
create blends at each intersection if required.

Notel: Blends cannot be computed over sharp corners. They should be redefined with small round
(“tight™) corners before blending.

Note2: It isnot alowed to define alarge variable ball radiusvalue insde atight corner, whose
radiusisless than the ball radius. Instead, you must define the large radius at two locations just
before and after the tight corner.

TRI Mo Bl end: Free Form

Thiscommand creates a free-form blend between two user-defined trim curves on two different
surfaces.

The blend surface created by this command resembles part of the surface of arubber ball rolling
around the two surfaces. The blend surface is squeezed between the two surfaces and it joins the two
surfaces tangentialy.

There are several operations required to set up for this command. In general, you need to definea
boundary Bézer curve (in some way) on each surface. There should exist one, and only one, such
curve within the trim curve-set of each of the surfaces for the command to work.

There are several waysto create the boundary curves. One way isto first compute arolling ball
blend between the surfaces. Then change the trim curves to Bézier representation using

CURVEP Change: Appr oxi mat e and edit the curves to a give anew boundary curve shape.

A second more general method isto usetool surfaces. A tool surfacesis an ordinary surface, created
by any appropriate technique (extrude, rotate, build etc), which intersects one of the surfacesto be
blended. Thistool surface should then be TRI MP | nt er sect : Sur f ace with one of the blend
surfaces to create atrim curve. After this operation the tool surface can be made inactive (or even
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deleted!) asit isnot redly part of the model. This operation can then be repeated with a second tool
surface for the second surface to be blended.

Thefirg two of the four diagrams be ow show the two tool surfacesin position. Thethird diagram
shows the results of the trimming in readiness for the blend operation. The next step isto changethe
two trim curves to Bézier representation usng CURVEP Change: Appr oxi nat e toagivea
boundary curve shape.

Once the boundary trim curves are defined, the command Bl end Fr ee For mcan be executed
which will create the actual blend surface as shown in the fourth diagram above. Selecting the
surfaces to be blended is donejust like with command TRI MP | nt er sect : Sur f ace.

There are two alternatives of how to compute the blend using rib control between the surfaces, or
along curve length. Use the along curve length option only if the blend creation failswith the
between the surfaces option.

After the blend is computed, the system asksiif the trim polygons should be calcul ated or not.
Answer NO, if you already have the trim curve(s) existing as polylines, if you copied them before
converting to Bézier curves otherwise answer YES.

TRI MP Bl end: Reshape

This command changes the shape of the blend surface, while maintaining its tangency with the
connected surfaces.

The blend should be selected asthe target first. Varying two shape factors (one for each edge of the
blends) altersthe shape of the blend.
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By default, the shape factors will be equal to 1.0 at both blend boundaries. The blend shape can be
made tighter by assigning higher shape factors, or looser with lower ones.

With zero shape factors at both endsthe blend will form alinear chamfer. The maximum value for
the shape factor is 2.0 as above this value the blend may form aloop.

Examples of the extreme values are shown below. On theleft the shape factor is 0 on both surfaces.
In the middle the values are 1 —the original value. On theright the values are both 2.

YA YA D

Vevy

TRI MP Bl end: Mul ti pl e Rball

This command generatesralling ball blends between the target surface and all other surfacesvisible
on the screen. It isthe blend equivalent of the Tri m Mul ti pl e command.

In preparation for this command you must first check the directions of all of the surface normals
using the command SURFACEP Nor nal s: Show. They should all be oriented consistently. You
can change them asrequired with SURFACEP Nor mal s: Change .

After executing the command you are first asked to confirm that the surfaces are correctly oriented.
Next a parameter box appears requesting the radius of the blend and the direction of the blend.
Choosing whether the ball will berolled on the side of the surface pointed to by the arrows (normal
side) or the opposite side (opposite side) indicates the direction. This needs to be indicated for both
surfaces giving four possible combinations (norma-norma, normal-opposite, opposite-normal and
opposite-opposite) producing four possible blends as represented bel ow.
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Blends will be cal culated with each of the surfaces on the screen in turn.

Note: This command should generally not be used with very large blend radii values. In particular, if
the surfaces already contain blend surfaces, the radius for the multiple blend should not be smaller
than the smallest radius of the exigting blends.

An example of the use of this command is when des gning a washbasin. The washbasin bel ow has
been designed with a single surface but then a soap recess has been added with a second surface. The
soap recess has been blended with aralling ball blend to the basin. This makes atotal of three
surfaces. A fourth cylindrical surface has been created in order to create arun off for excess water
from the soap tray. This needsto be blended with all of the other surfaces. Theresult of this
command is shown on theright. All of the blends have been created but asyou can see some of them
extend beyond there correct endpoints. Therelated command TRI Mp Bl end: Bl end Wth

Tr i mcan be used to complete the design.
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TRIMP Blend: TrimWth Bl end

Thiscommand is used to trim the target surface with the edge of another surface — usually a blend.
It'smain useisto work in conjunction with thecommand TR M> Bl end: Mul ti pl e RBI end.
This command cleans up blends that extend past their correct endpoint.

The blend to be cut should be made target and then the command executed. DESKARTES then waits
for you to point (normally with left mouse button) to the edge of another blend on the screen. The
target blend will then be cut with this edge.

If thetarget isaclosed blend, it should typically meet other blends at two different points. In such a
case, use the right mouse button to locate two edges of the other blends, and the part between will be
trimmed away.

Intheexample of the TRI M> Bl end: Bl end Wt h Tri mcommand we were |eft with extended
trims as shown below. To better enable you to see what is going on the second picture isolates the
relevant surfaces. To complete this modd requires us to use this command three times. First make
the largest blend the target, execute the command and point to edges 1 and 2 using the right mouse
button (target being a closed blend!). Theresult of thisis shown in thethird picture. Execute the
command again and point to edge 3, now with the left mouse button (target is an open blend). Repeat
the same with edge 4. The completed mode is shown in the fourth picture.
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Target

Edge 3

Edge 4

TRI M Change: |l nvert Cut Part

This command inverts the results of intersection and blending commands. The surface parts that
have been cut away will be brought back and vice versa. The target for this command can be a
surface, atrim curve-set or atrim curve.

Toinvert individua cuts of a multiply trimmed surface, you may use the command on thetrim
history sets (not the “merged” one). After doing so you must use the command TRI M> Change:
Mer ge for the effects of the command to be see on the modd.

TRI M Change: Open/ Cl ose Trim

Thetarget trim curveis opened or closed.

Normally trim curves are handled automatically by DESKARTES. Experienced users of DESKARTES
may wish to manually interact with these trim curves. Trim curves are stored as closed polygons.
This command opens a closed polygon converting it into a polyline (polylines have no effect on the
surface), or closes a palyline into a polygon. Importantly, this command correctly handles trim
curves which extend over the seam of a closed surface.

TRI M> Change: Merge Trim Sets

This command mergesthetrim history of the target surface.

If you intersect or blend aprevioudy trimmed surface, DEsK ARTES automaticaly combines or
merges the new trim curves with the old ones.

The old and new trim curves are al so stored separatdy, in so-called trim history sets which appear
below the surface with a name beginning with ‘.. Trim/". Each of these history sets containsthe
results of just one intersection/blending command. Thelast part of the name of the history set in the
Object Window show which “other” surface produced the trimming. These are combined together
into the trim set bel ow the surface called ‘-> Trim/merge which actually trimsthe surface.

There may be occasions, such as when you have been manually modifying the trim curves, when
you want to ensure that the trim curves are correctly combined. The command TRI M> Change:
Mer ge Tr i mSet s merges the history setsinto one again.

For ingtance, if you wish to undo an earlier intersection command, select the corresponding history
<, deleteit, and combine therest with TRI M> Change: Mer ge Tri mSet s.

TRI M Change:Del ete Trins

Thiscommand smply deletes all of the trim curves and blendsin the target element. Asan option to
the command it is possible to del ete the history trims only. Thisis mainly to make the objects may
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look more compact in the Object Window. Asthe practical consequence, dl the objects will stay
trimmed asthey were, but the trims can not be edited and merged anymore.

TRI Mb Pr ef erences

This command displays a parameter box containing the parameters that control the general behavior
of all the commandsin the TRIM menu.

tolerance B.oto

reduce trim points ANES o ND
force closed intersections W TES S HD
compute trim curves in Bezier form W YES MO
keep surfaces as B-splines w YES 4% HD
azk for mergesupdate when delete trim AYES MO

M CANCEL |

Thexe ae

Tolerance - This defines the accuracy to which the trim curves will be computed. The
smaller the tolerance val ue, the longer the computations will take, but the more accurate
they will be. DEsKARTES has built in routinesto further modify this value based on the sze
of the surfaces being trimmed.

Reduce trim points— This parameter controlsif number of pointson thetrim curvesis
automatically reduced in each trimming/blending command, in order to make the model
more compact and save in memory space. However, this may result in small gaps between
the trimmed surfaces. In maost applications such gaps do not matter and using automatic trim
reduction isa good idea. However, when transporting the model s to Solid Modeling
systems, the highest possible trim curve accuracy may be required. In such case, set the
“reduce trim points’ parameter to NO.

Force closed intersections - This parameter controls whether the intersection and blending
commands should always produce closed trim curves or not. Remember that open trim
curves don't actually cut anything away from the surfaces. Use this option to force cutting.

Compute trim curves asBézier - This parameter alows you to compute the trim curves as
Bézier curvesin the parameter plane. They may then be directly used to define the blend
boundaries for free-form blends, instead of having to open/close, approximate, etc. Since
they arenot polygons, they will not cut anything from the surface

Keep surfaces as B-splines - This option determines whether the surfaces should
automatically be converted to Bézier representation during the trim operation, or kept as B-
splines.

Ask for merge when ddetetrim - When deleting a set of trim curves, this option causes the
trim curves of the "other" surface to be automatically deleted, too. Both surfaces trim
history sets will be merged too.
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FORMAT MENU

These commands are available for different consistency checks, in particular for data exchange of

surface models.
FDRHHT'

Trim=: Reduce

Fix Loops

Standard Form

Internal Form

Surface: Yerify

Optimize

Triangulate

Faceted: “Yerify

Repair/rient

Reduce

Refine

FORMATP Tri ns: Reduce

This command reduces the number of trim curve points of the target surface or el ement, according
to a user-given 3D tolerance.

Often when reading surfaces from other systems the trim curves are presented much too accuraely to
be practical. Reducing the amount of data makes displaying and shading of the models much faster.
It also reduces the number of facets when surfaces aretriangulated into faceted models.

FORVATP Trins:Fi x Loops

This command automatically detects and fixes loops in the trim curves. A typical symptom of trim
loopsisthat the surfaces are not shaded correctly, even if their wire frames ook right.

Trim loops typically occur when two cylinders of the same radius are intersected with each other.
Thisresultsin trim curves that intersect themselves (“loop”), such as the number “8”.

The following picture shows a more complex example. The surfaces were created with building of
multiple projections, with a smgle crass-section shape. The surfaces were then automatically
trimmed with each other usng command TRI MP | ntersect: Uni on Al | . Findly command
FORVATP Surf ace: Fi x Loopi ng Tri s was used to get the surfaces shaded correctly.
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FORMATP Tri ns: Standard Form

DESKARTES uses its own interna format for representing thetrim curves, which is dightly different
from the VDAFS and IGES standards.

Thiscommand changesthe trim curves of a surface, or d ement of surfaces, from the internal to the
standard representation. Therequired conversion is actually done automatically when writing adata
transfer file, but you may sometimes want to check the conversion yourself.

FORMATPE Trins:lnternal Form

DESKARTES uses its own interna format for representing thetrim curves, which is dightly different
from the VDAFS and IGES standards.

This command converts atrim curve set from standard format into the internal format used by
DESKARTES.

DEsKARTES can handle either format in most of its functionality. However, the internd format is
required in merging of trim setsif you cut parts away form already intersected surfaces.

The benefit of theinterna format against the standard oneisthat trim curves are kept as separate
objects, which can be interacted with individualy. Theinternal representation trim curves obey the
following rules:

With DESKARTES, trim curves are allowed to touch, or even intersect each other, whichis
illegal with the standard formats.

If an area of a parameter plane is delimited by an odd number of trim curves, that areais
taken to be part of the surface.

If an area of a parameter plane is delimited by an even number of trim curves, that area of
the surface has been cut away.

When trim curvesin DESKARTES “go around” the parameter plane, they are dightly offset
from the parameter plane boundaries.

Otherwise, the DESKARTES trim curves behave just as defined in the standards.

Further explanations of trim curves can be found from the IGES or VDA-FS standard descriptions,
or in parametric surface modeling textbooks.

FORVATP Surface: Verify

Thiscommand verifies a surface model for faceting. Asresult the command produces the curves
showing the gaps in the model.

As parameter, the command asks for the “size of gapsto befilled”. This parameter has the same
meaning asin command FORMATP Sur f ace: Tri angul at e.

Note that even if themodel containsno gaps, it may still contain other kinds of errors. The most
typical class of other errors are intersections within the modd, i.e., parts which the user forgot to
trim. Such errors are noticed when the actual faceting is done However using this command is much
fagter than producing the actual facets.

FORVATP Surface: Optim ze

The Opt i m ze command isgood to perform each time before a surface modd is transported to
other CAD/CAM/CAE systems using IGES or VDA-FS. It asks for two parameters:
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discard multiple/empty parts. It essentially means different clean-up checks and
opti mizations to the modd, such as removing duplicate and degenerated surfaces.
Using this option never does any harm, it can only improve the model.

split cylindrical parts. This automatically splitsall cylindricd surfacesin two halves,
which ishow some Solid Modeling systems like to receive the models.

FORMATP Surface: Tri angul at e

Thiscommand is similar to the command SURFACEP Change: Facet ed Model /check gaps,
except that it offers some additional parameters for advanced faceting control.

Triangulation accuracy: equa to “tolerance” in command SURFACEP Change:
Facet ed Model .

Trim curve accuracy: setting a small value to this parameter may help the system to
stitch the gap curvestogether. (In command SURFACEP Change: Facet ed Model ,
itsvaueis set dways to one fourth of the triangulation tolerance.)

Size of gapstofill: controls how big gaps between the surfaces the system triesto
repair, likein command SURFACEP Change: Facet ed Model .

Max triangle edge length: equal to “max triangle size” in command SURFACEP
Change: Facet ed Model .

Orient normals: with this parameter the user can choose to separately process the
faceted model with command FORMATP Facet ed: Repai r /Ori ent . The reason to
do thiswould be to use the “move vertices’ option for repairing the gaps

FORVATP Faceted: Verify

Thiscommand displays all kinds of errorswithin a faceted modd.

As options, the user can choose to check only for gaps between the triangles, or to check also for
intersections between thetriangles.

The curves showing the problem areas are stored in new elements after the model. The e ement
named “mode.gaps’ contains the gap boundaries. The element named “mode.misc” contains all
other kinds of errors, such asintersecting triangles. If one or the other of these e ementsisnot
produced, it meansthat such errors were not found.

Gaps within the model can be typically repaired with command FORMATP Facet ed:
Repai r /Ori ent . Intersecting triangles, on the other hand, are typically caused if the user forgot to
trim some partsin the model, and they are best dealt with by working further with the surface modd .

FORMATP Faceted: Repair / Oient

This command orients the normals of a faceted model, and dso tries to repair gaps and holes
within the modd.

The program asks how big gaps should be filled with the command. Also, there are two gap fill
methods provided:

move vertices. thismethod does not create any new triangles, but only moves existing
triangl e vertices to match with each other. It should be used with relatively small gap
sizesonly.

fill between: this method can be used to fill in large holes or even missing partsin the
model. A possible way to attempt repairing all problems at once isto use this option
with avery large gap size value.
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A recommended way to use the command isto first stitch gaps with a small gap size value, and in
second pass fill between all remaining holes using alarge gep size

Besides producing the repaired faceted model, the command also displays all remaining gapsin the
model in a“model.gaps’ element.

FORVMATP Facet ed: Reduce

This command reduces the number of triangles within a faceted model. Having less triangles in the
mode can be useful for saving disk space and computation time.

The command firgt asks if the reduction method should be for all triangles, or for thin triangles
only. With thethin triangles option the program will not try to remove any other kind of triangles at
al.

After the reduction method is sel ected, the program asks for the following parameters:

tolerance: theresulting triangulation is not allowed to deviate more than the given value from the
origina one.

maximum angle: no triangles are removed at those areas where the model has sharp edges, with
angle below the given value. This parameter is asked with the all triangles reduction method only.

With the thin triangles option, triangles may be removed also at areas of sharp corners. It is therefore
recommended to use the thin triangl es option with relatively small tolerance values only.

FORVMATP Facet ed: Refi ne

Thiscommand automatically refinesthe triangulation, in order to have the modd defined with more
evenly sized and shaped triangles. Such behavior is often required by various FEM analysis
packages.
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PLOT MENU

The plotter commands draw the objects in the desired sca e for printing on alaser printer or a pen
plotter that accepts HPGL format plotter files.

The objects are plotted to a filerather than to graphics screen. Thefile isthen sent to the plotter by
using the appropriate operating system commands.

PLDTl
Flot On/Off |

Set Scale

Set Paper
Plot Object
Plot Header
Print on Laser

Preferences

PLOTP Pl ot On/OF f

Thiscommand initiates the plotting process. The name of afileisrequested after which an extra
message, PLOT, will be shown in the message lines of DESKARTES.

After theplot file has been opened the command PLOTP Pl ot Obj ect can be used to output the
drawing into this plotter file.

Repeating the command PLOTP Pl ot On/ O f ends accessto the plot file. The plot file can then
be sent to the plotting device using the operating system commands, or the command
PLOTP Print On Laser.

PLOTP Set Scal e

This command sets anumerical scale for the plotter file. A scale of 1: 1, the default, draws the
objects at their true size.

Use this command after PLOTP Pl ot On/ O f if you wish to define an exact scale for the
drawing. After entering the scale numerically the system displays arectangle corresponding to the
paper size defined in PLOTP Pl ot  Pref er ences. You may then paosition this rectangle as you
wish to enclose the objects to be drawn. When the position is set the left mouse button should be

clicked to confirm it isin the correct position. If the outline of the paper istoo largeto fit on the
screen, it isautomaticaly placed around the center point of the screen.

PLOTPb Set Paper

Thisisan aternativeto PLOTP  Set Scal e, allowing you to set the drawing scale graphically.
Draw the paper asarectangle by clicking theleft mouse button with the cursor in the bottom | eft
corner then click again with the cursor in the top right. When the position is set the left mouse button

should be clicked to confirm it isin the correct position. The scale you have chosen will be reported
in the messagelines.
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PLOTP Pl ot Obj ect

This command draws the target object into the plotter file. Execute the command on al the objects
tha you want to be plotted.

This command should be executed after having initialized the plotter file with the command

PLOTP Pl ot On/ O f, and setting the scalewith PLOTP Set Scal e or PLOTP Set
Paper .

PLOTb Pl ot Header

This command should be executed immediately after having initiaized the plotter file with the
command PLOTP Pl ot On/ O f . It writesa header lineto the plot file. The header will include
the customer company name, the date, scale of drawing, and other information.

PLOTP Print On Laser

Thiscommand printsa previoudy created plotter file on a PostScript laser printer, if oneis
available. Thename of thefileto be printed is requested in adialog box.

PLOTb Pref erences

This command alows for the definition of different paper sizes and plotter options.

Plotter preferences

It asks for the following parameters:

Page size: options being from A1 to A5, or "Other". Thelast option allows for an arbitrary
definition of the paper size.

Page width and height: the values display the chosen paper sze in millimeters. If you have
selected "Other" as the previous parameter, the val ues can be edited to define the paper size.

Show frame: enables or disables the drawing of the plotting area frame around the plotting
area.
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DISPLAY MENU

This menu contains commands to display objects, and adjust the viewing window and direction. The
display commands are very frequently used, so their keyboard shortcuts should be learned as early as
possible when starting using DESKARTES.

Any of the display commands may be interrupted by pressing ESCor Ct r | - Cin thegraphics

window.
DISPLHY'

(bject: Draw [d]
- Fit [f]
- Blink [11]
ALl: Dr-aw [t]
- Fit [yl
_ Erase [e]
Yiew; Pan [x]
_ Zoom [z]
_ Eye Point [w]
_ Hove Light

_ Fotate View

_ lefine Clips
Preferences

Print

DI SPLAYP (bj ect : Dr aw

This command draws the target object in the viewing window. The current contents of the display
remain and the view scale and pan arenct dtered so it is possible that some, or the entire object, will
not appear on the screen. Use DI SPLAYP Cbj ect: Fit or DI SPLAYP All :Fit toensure
this does not happen.

DI SPLAYP Cbj ect :Fit

This command fitsthe target object into the viewing window. Other objects that were shown on the
screen are erased.

DI SPLAYP Qbj ect : Bl i nk

This command blinks the target object by quickly erasing it and then redrawing it. Thisisa handy
way of checking which isthe target object.

DI SPLAYP Al | : Dr aw

Thiscommand displays all active objectsthat are of the same type as the target object. For example,
if the target object isa surface or eement, dl other surfacesin active dements are displayed.
Alternatively, if the target object is an X projection curve-set, all the other X projections are
displayed.

Todisplay al surfaces together with projection curve (e.g.) perform the following steps:
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1. Select the X-Projection curves;
2. Settheeyepoint to X direction in the Settings window;

3. Issuetwicethe command DI SPLAYP Al | Draw([t].

DI SPLAYP All :Fit

Thiscommand fits all active objectsthat are of the same type as the target object into the viewing
window. For example, if the target object isa surface or element, al other surfaces in active e ements
arefitted in the screen. Alternatively, if thetarget object isan X projection curve-set, al the other X
projections are fitted in the screen.

DI SPLAYP Al |l : Erase

Thiscommand clearsthewhole display area leaving ablank ‘ canvas’ of the background color.

DI SPLAYP Vi ew. Pan

This command moves the viewing window. Pan the view by clicking with the left mouse button at
any point on the screen, then move the cursor to the new location of thefirst point, and release the
button. The size of the object on the screen will not be changed, but only moved to a new location.

If you press the middle mouse button, the view will change continuoudy as you move the mouse
around. However, in four views and the edit modes, zooming always works in box mode as above.

DI SPLAYP Vi ew. Zoom

This command dtersthe scale of the viewing window. The scale of the window can be set either
graphically, or relaive to the current scale.

Tozoom in fredy by aview box, press and hold the left mouse button with the cursor at the
center of where you want to zoom. Move the mouse up or down and arectangle showing
the new window is displayed. Thewindow is fixed by re easing the mouse button.

The view will change continuously if you press the middle mouse button whilst moving the
mouse. However, in four views and the edit modes, zooming always worksin box mode as
above.

By clicking the right button, the window becomes twice as big asit currently is— the
objects on the screen are shown smaller.

By clicking on any key on the keyboard, you will be able to pan instead of zooming. Pan the
view by dicking with the left mouse button at any point on the screen, then move the cursor
to the new location of thefirst point, and re ease the button. Thisfeatureis particularly
useful when zooming in the various edit modes, where only the zoom function is available.

Note that although the object may change sze on the screen the actual size at which the model is
defined does not change. The size of the object on the screen bears no relation to the physical size.

DI SPLAYP Vi ew. Eye Poi nt

This command defines the viewing direction, the so-called eye point, for the different viewing
commands.

When the command Vi ewEye Poi nt isexecuted, horizontal movements of the mouse rotate the
view sideways and vertical movements of the mouse rotate the up and down. The object rotates
continuously as you move themouse. Click again on the mouse button to use this as the current
viewing direction.
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The point about which rotation takes place depends on which mouse button you click.
The left button selects the closest point on the model as the rotation center
The middle button selects the rotation center asthe middle of the target object.

Theright button continues the rotation around the | ast defined center point.

DI SPLAYP Vi ew. Move Li ght

When in shaded mode as set with Set t i ngsbP MODE: Shaded the object is shaded asthough lit
with asingle light point. The command DI SPLAYP Vi ew. Move Li ght alowsyou to
continuously move the light point around the object and the shading will update.

After clicking the left mouse button, horizontal movements of the mouse rotate the light sideways
and vertical movements of the mouse rotate the light up and down around the center point of the
object. Thelight point is displayed as a 3D crosshair during the operation.

DI SPLAYP Vi ew. Rot at e Vi ew

The command DI SPLAYP Vi ew. Rot at e Vi ewallowsyou to continuously rotate the eye point
around a chosen axis.

The rotation axisis chosen by clicking one of the mouse buttons: left for X-axis, middlefor Y-axis
and right for Z-axis.

The rotation continues until amouse button is clicked again. Therotation speed can be made slower
by moving the cursor UP on the screen, and faster by moving the cursor DOWN.

DI SPLAYP Vi ew. Define Clips

The command DI SPLAYP Vi ew. Defi ne O i ps alows you to define one or several clipping
planes. Theserestrict the display of 3D objects so that only parts on one side of the clipping plane
are displayed. This can be used to see sectioned views through your model.

After executing the command, you choose the clipping plane direction by clicking the left mouse
button for X-axis, middle for Y -axisand right for Z-axis direction. To move the clipping plane, move
the cursor UP and DOWN.

Y ou may define up to six clipping planes at atime, two for each axis direction. The clipping planes
will stay in their place even if you change the eye point.

Pressing any KEY on the keyboard after |aunching the command displays the following dial og box
which alows some or al clipping planesto be turned off or on.

Also, the button Set ti ngsb CLI P can be used to turn on and off the display of all clip planesat
once.
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DI SPLAYP Pr ef er ences

The command DI SPLAYP Pr ef er ences display a dialog box.

This controls various modes of display and shading as follows:

Wirefr accuracy - determinesthe accuracy of drawing curves. It also affects the accuracy of
display of wire frame surface models. Each increase in the parameter's val ue doubl es the number
of pointsused. A low number will make smooth curve appear to be made from straight lines.

Wirefr Max curves — determines the density of curvesto be drawn on a surface in both
directions. Usng asmall value makes displaying faster, and saves system memory.

Shading accuracy - specifies how accurately surface model s are faceted for shading in the
graphics window. The choices are coarse, medium and fine and explicit. Explicit requests a
tolerance value that defines the accuracy.

Shading mode - specifies whether to shade models as two-sided regardl ess of their normal
directions, or single-sided in which parts of models not facing the viewer are displayed in blue.
Thisfeature can be very useful when using commands such as blending, which require the user
to know which way the surfaces are oriented.
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Box viewing mode — this option is useful for working with very complex models or slow
machines. When this option is set on, only the bounding box of the mode is displayed when
using the command DI SPLAYP Vi ew. Eye Poi nt

DI SPLAYP Pri nt

The command DI SPLAYP Pri nt printsthe current contents of the display on to the system
printer. Thiscommand is only available with the Windows version.

The command first displays a parameter window as shown bel ow:

printparamns

There are options to set the scale and to choose to plot the whole graphics areaor just a small portion
of the display.

After clicking you will be asked to confirm you are ready to print.
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SCENE MENU

The commands in the SCENE menu control the way surfaces are visualized. The scene definitions
apply to both camera view rendering and ExTrace visualization. SCENE |

The visudization componentsinclude the camera and light points, which  Edit:  Haterialz
may beinteractively defined and edited with a comprehensive scene
editor (command SCENEP Edi t: Li ght s). Other scene variables are y

the object colors and materials, whose interaction is achieved through the  Hatehi  Lamera to Eue
command SCENEP Edi t: Materi al s. - Eye to Lamera
DIefinet Light Object

Lights

Most scene parameters, such asthe camera, lights and background type,
are stored in the “SCENE” element. Materials are stored separately inthe - Backg Type
“MAT” dement. Thus, the scene definitions may be saved into the model
files, for usein different modeling and visualization sessons.

Any changes to the scene components are immediately trangported to camera view shading and
ExTrace, and vice versaif any graphical operations are executed in therendering and ExTrace
windows.

Cameraview rendering does not take into account all the scene definitions. Reflective objects will
only reflect the background, but not other objects. Transparency is not displayed by shaded
rendering, and only certain types of textures are shown. To display al these features, use ExTrace for
visualization.

SCENEP Edit: Materials

Thiscommand is used to define and assign different material propertiesto surface objects. After
executing the command, an extensive material pal ette window appears which includes various fields
to perform different operations. Any number of materials may be simulated from this material paette
and predefined materials may be loaded from amaterial library. The defined materials can then be
assigned to different surfaces or elements.
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Active material selection

The colors and names of all the currently defined materials are shown in a separate field below the
color fields. The currently selected active material is highlighted by a black box surrounding the
color.

You may select a material, making it active, by clicking on it with the left mouse button. Therest of
the parameters displayed in the box will then change to reflect the properties of thismaterial. Any
changes you make to the colors and other properties only affect the currently chosen active material.

If you wish to select a color of amaterial, but not make the materia active, click at the material box
with the middle mouse button.

Material functions

Above the active materid selection, in the center of the window, are five genera functionsto
manage with the materials. These are;

COPY - Copiesthe active material to anew materia allowing you to enter another name
for thenew material.

DELETE - Deletes the active material. If the material name has been assigned to some
objects in the model, the system asks you to enter the name of another material to be used
instead.

RENAME - Gives the active materid another name. Any objects to which thismateria has
been assigned will be updated to reflect this change.

UNDO - Discardsall the changes you have made to the active materia since you last
selected it.

ASSIGN - Assignsthe active material to the currently selected object (surface or an element
of surfaces). You can usethe Object Window for selecting the target object at any time
whilgt editing the materids.

Color selection

Thefidds at the top |eft are available for color selection. The col or may be defined graphicaly, or
numerically using either the HSV (Hue-Saturation—Vaue) or RGB (Red-Green-Blue) models.

The color fields are operated with the mouse as follows:

The basic color fied islocated at thetop left. Each row of colors represents one shade of
color. Each column represents color intensity. The required color is selected with the left
mouse button.

If you need amore exact shade of a particular color, you may zoom into the selected color
fidd by pressing the middle mouse button. This displays more variations of color, which
vary slightly around the selected col or. Clicking the middle mouse button again returns you
to the basic colors.

The color-mixing fied islocated next to the basic color field. This operates much like an
artist palette where up to four standard colors can be chosen and mixed together. Each of its
cornersmay be assigned a color. To do thisfirst select acolor from the basic color field.
Then position the cursor over a corner squarein the mixing field and click the right mouse
button. The shades insde the mixing field change correspondingly.

If each corner has a different color, four colors are mixed. If two neighboring corners have
the same color, three colors are mixed, etc.

The shadesin the color-mixing fiedld may also be selected with the left mouse button, and
zoomed with the middle button.
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To theright, shades of the selected color are shown againg two backgrounds. By default,
these are black and white, but you may change them by clicking the right mouse button in
the background area which will assign the currently selected color to that background.

Be ow the basic color and mixing fidds, the selected color is displayed humerically as
either RGB or HSV values. Y ou may change these values using the slidersnext to the
values, or by typing in new values. An explanation of these values can be found in most
color books.

Material properties

On the extremeright of the window, a series of parametersallow you to adjust the properties of the
materia. They can be varied by slider or by entering a numeric value. Each explanation below
includes a picture of a test ball rendered with the lighting parameter inquestion.

Ambient - This definesthe general lightness of the surface. Its value ranges from 0.0-1.0.
Thereis no source for the light which meansit actslike “ day light” coming from all
directions.

Note that al the other materid parameters, such as the diffuse specular and reflection
components, are added to the ambient value. With mirroring objects, in particular, the
ambient component should be made quite small to avoid objects appearing too bright.

Diffuse - Thisdefines the general reflectivity of the surface. Its value ranges from 0.0-1.0.
The greater the value, the greater the effect of thelight points on the surface. The diffuse
factor emphasizes the curvature of surfaces.

Specular - This definesthe polish of the surface. Itsvalue ranges from 0.0-1.0. This
parameter works in conjunction with the hardness parameter. It control s the appearance of

highlights on the parameter component. The greater the specular value, the brighter the
highlights.
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Hardness - This defines the hardness of the surface. Its value ranges from 0.0-1.0. It

controls the appearance of highlights on the parameter. With smal values, the materid

looks soft and the highlights on the surface appear on large areas. With large values, the

highlights are small and sharp. This parameter therefor controls the size of the highlights.
For glass and other hard materials, use alarge hardness value

Bump - This givesthe surface a“bumpy” appearance. Therange of the bump valuesis 0.0
to 1.0. This parameter cannot be used to define large bumps on the surface. 1t can only
produce the appearance of a dight texture on the surface, similar to that found on many
plastic injection molded objects.

Mirror - Thisisa switch, which makes the material mirroring, or not. This parameter works
in conjunction with the reflect parameter.

Reflect - Ther ef | ect parameter only has an effect if them rr or parameter isset to
YES. It defines how much amirroring material reflects the environment around it. For
example, with the value 0.3, 30 per cent of the environment would be reflected, and 70 per
cent would be absorbed.

The amount of reflected light isadded to other materia properties. Consequently, you
should not use too much anbi ent or di f f use light on mirroring materials.

With glass, in particular, the amount of reflected light should be proportional to the
transparency. Asaruleof thumb, avalueof r ef | ect equal to 2*(1-t r anspar) gives
good results.

Glass - Thisisaswitch, which makesthe material transparent, or not. This parameter works
in conjunction with ther ef ract andt r anspar parameters.

Refract - Ther ef r act parameter only has an effect if thegl ass parameter is set to YES.
Ther ef ract parameter determines, how strongly the materia bends (refracts) light which
passes through it. The practica rangeis 0.5t0 2.5. Glass hasvalues from 1.4 to 1.6. Values
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of lessthan 1.0 bend light in the opposite direction to most materials. Other factors can be
found in physicstables.

Transpar - Thet r anspar parameter only hasan effect if the gl ass parameter isset to
YES. It determines the amount of light that passes through the materid. The transparency
rangeis0.0—1.0. For example, a value of 0.9 means tha the surface will be 90%
trangparent and 10% of its own color will show.

Library materials

The library material fidd, at the bottom of the window, allows you to load in materials from the
material library or from your current moded directory. The choice of whereto read from ismade
with the two buttons MATLI B and MODEL DI R at the bottom of the area.

The contents of the directories can be seen in ascrollable name list. Y ou may select any library
materia by pointing and clicking with the left mouse button. The following functions to operate on
the selected library material:

STORE - Stores the active materia into the material library. It will be saved under the
current name of the material.

LOAD - Loads the sdected library material as anew active material, with thelibrary
materia name. Thismateria can then be modified if required before assigning to an object.

REPL ACE - Replaces the active materia with the selected library material, keeping the
active maerid'sname.

FLOOR - Loads the selected library material, replacing the special material named f | oor .
Thismaterial isused for the floor in ExTrace images.

FLOOR? - Loads the selected library material, replacing the special material named

f1 oor 2. Thismaterial isused asthe second material for textured floorsin ExTrace
images.

BACKG - Loads the selected library material, replacing the special material named backg.
Thismateria isused asthe background color for camera view shading and ExTrace images.

Textures

A lig of various solid textures can be found in the TEXTURES field, at the bottom left of the
window. Y ou may use them to preview there appearance on the test object, however, they are not
assigned to the materids. You may later assign such atexture to the objects with the

TEXTUREP Ar ea: New command.

The available textures are shown in ascrollable name ligt. Pointing and clicking with the left button
on aname chooses the textures.

Some textures need two materials The name of the second material is shown below the
button. Y ou can choose any material by dlicking on the[VEINS button then selecting by pointing and
clicking on the materia table. With wood and marble textures the name may be left empty and a
default black materid is used for the veins.
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The X, Y and Z scales adjust the density of thetexturein the directions of the three axes. The bigger
the value the denser the texture.

Texturing can be removed by selecting the current texture name again.

Test image

A spherical test object can be ray traced with the chosen material properties by pressing the [SHOW
button in the TESTI MAGE field in the bottom right corner of the window. Pressing the button
in the same field can interrupt the rendering.

For transparent or mirroring materias, a chessboard floor automatically appears for these effectsto
be more clearly seen. The chessboard materialsaref | oor andf | oor 2, likewise, the background
isrendered using thebackgr ound material.

Transporting to ExTrace

Clicking the button shows the changed materials in the EXTRACE window. This means
tha you need not exit the Material Palette to see the changes. Y ou can change the materials and
immediately check the effect in the ray traced image.

In order to use this button, the ExTrace program must have been started before entering the Materia
Palette, and the ExTrace picture must not be currently computing. Y ou may always press the[STCR
button in the ExTrace window to stop its computation.

Thus, theinteraction with the materials and ExTrace istypically:

1. Start ExTrace.
Change a material.
Click in the ExTrace window.

Click EXTRACEH in the Materid Palette window.

Return to step 2 as often asrequired.

a s~ D

Exiting
Materia editing is exited with the [OK or buttons at the bottom of the material palette

window. The[OK] button stores all the material changes in the mode, and rejects them.
Materidsareactualy stored in aspecial element in the object window called MAT.

Note: the]CANCEL] button is disabled if you have assigned any material to the objects. To cancel
such changesexit and use Set t i ngspP UNDO.

SCENEP Edit:Lights

This command controlsthe genera viewing and lighting parameters for the shaded and ExTrace
images. These include such items asthe camera and light points, spatlights, light colors and
intensities. The camera defines the view direction and angle for rendering shaded imagesand in
ExTrace.

The command enters an edit mode where the positions of all the lights and the camera can be edited
graphically. After executing the command you are asked whether the current eye point view should
be adopted as the starting location for the camera or whether the camera should remain in it's
previously defined |ocation.

The changesto lights and camera are stored in a special eement in the object window called SCENE
after exiting the editor.

The available scene editing functions are explained separately in the Editing Functions part of this
Manual.
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SCENEP Wat ch: Canmera To Eye

The camera defines the view direction and angle for rendering shaded images and ExTrace. This
command positions the camera to match the current viewing direction, the so-called eye point. The
view angle isrequested as an additional parameter. Thiswill ensure any rendered views or ExTrace
pictureswill look the same asthe current screen.

Thisis often the most convenient way to define the camera position.

SCENEP WMat ch: Eye To Canmera

The eye defines the view direction and angle for displaying in the normal graphics window. This
command positions the eye to match the current camera position. Thiswill ensure the current screen
will look the same as any rendered views or ExTrace pictures.

SCENEP Defi ne:Li ght Object

Normally lights are not visible with DEsKARTES. This command makes a surface appear asavisble
light source in ExTrace. Using this technique you can simulate lamps or bulbs which are actualy
seen in the picture.

When executed this command first asks if the object should be made alight object, or (if it isalready
defined as such) if this property should be removed.

The command then offers three different possibilities to associate the light object with alight point:

move object to light
move light to object
create new light at object

If you wish to define severd light pointsinside a light object, you must use scene editing to create
and then move the light pointsinside the object. The light object hasthetotal intensty and the
combined color of al the light points contained within the object's bounding box. Note, however,
that if alight object islater moved, thelight points will not automatically follow.

SCENEP Defi ne:Backg Type

Determines the background type for shaded and ExTrace images. There are three possihilities:

Single color - The scene will have a plain background color specified with the command
SCENEP Edit: Materi al s. Thisisthedefault.

Sliding color - This option makes the background color more interesting by varying the
shade from dark to light.

Multiple colors can be placed in the background with the command EXTRACEP Locat e:
Backg Col ors. Thisfeatureisnot available for shaded images.

Texture - A pictureis drawn asthe background. The user is asked for the name of thefile.
Shadows will not fall on the background picture, nor will light points affect it.

If the scene and background pictures are of different proportions then a part of the
background picture is automatically clipped away.

Another parameter available in this dialog box is

Environment map. Thisis extremely useful for highly reflective images such as gold and
siver. If environment isturned on you will be asked to choose and image file from a
scrollable list. Thetexture image is wrapped al around the scene. Theimageis not shown
in the background but mirroring materials reflect it.
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TEXTURE MEN U

The texture menu contains commands for manipulating textures. Textures are graphical images that
can be applied to a surface in much the same way as a decal can be stuck onto a surface. Thismenu
also contains option for flattening surface areas so that the correct sze and shape of decal's can be

calculated.
TEHTUREl

Image: Paint
Refresh

Areas Create Mew

Parameters

_ Placement
Direction
Tell/Set Size
Delete ALl

Bounding: Plane

Object

_ Azzign
Find

Flatten: Surface

Contour

Azzign

Image

General Information For Texture Mapping

Texture areas
A textureisacolor or relief pattern that is wrapped onto a surface and then visuaized.

Textures are defined in rectangular parts of a surface, known astexture areas They are given
parameterslike the name of texture, material, etc. Texture areas may be defined directly by pointing
at the surface. A texture area may cover the entire surface or a smaller part of it, and there may be
several texture areas defined on one surface.

In addition to size and location, texture areasinclude the direction or orientation of the texture The
direction is displayed by an arrow in the area box, pointing from the lower |€ft corner to the lower
right corner of the textureimage.

Parameter plane

In fact, texture areas are defined asrectangular areasin the parameter plane, similarly to trim
curves. They may be manipulated in the same manner, though in practice the user never needsthis
facility except for possibly deleting texture areas.

Among thetexture areasis shown the texture frame, representing the boundaries of the parameter
plane. A texture can lie partly outside of the texture frame, extending either to theleft or below it.
Thishappensif the texture goes over the seam of a closed surface.
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Bounding surfaces

Ingtead of texturing surfaces directly, it isdso possible to create a bounding surface from which the
texture will be projected onto the actual ones. This way, it ispossible to create a texture that goes
seamlessly over severa surfaces.

Displaying and visualizing

The command RENDERP GLW ndow: Shaded Vi ewareintended for basic form checking, and
they never show textures.

The commands RENDERP GLW ndow: Carrer a Vi eware able to show material and some color
image textures, but not bump maps or bounding surface texturing. Showing the gray scale image just
asif it werean ordinary color image texture smulates bump maps.

Textures are shown with RENDERP GLW ndow. Caner a Vi ewonly if the corresponding
parameter with RENDERP Pr ef er ences is switched on.

All the possible texture definitions can be visualized with ExTrace.

If thetexture parameters are changed while ExTrace isrunning on screen, you must insert the
corresponding surfaces to ExTrace again. The system will automatically prompt you for doing this.

Flattening procedure

Surface flattening can be used to obtain the shape of a decal required to fit onto a surface. It can aso
be used to render an image with the decal applied to the surface with minimal distortion. The normal
texture areas commands, which are much simpler to use, can be used to produce a similar rendered
image but minor distortions may be introduced. Only in the most stringent of applications (such as
ceramic tableware decoration) will surface flattening be needed to create arender image.

In summary, the basic steps of using surface flattening are asfollows:

Cut out a strip of the surface you will texture usng SURFACEP Change: Split i n Two. The
general flattening mode requires that the start point of a symmetrica surface islocated at a symmetry
line of the surface strip. You may use SURFACEP Change: Revol ve to obtain this. Any
trimming operation on the surface strip should be performed only after revol ving.

When ready for texturing, flatten the surface strip using and to obtain its 2D contour use
SURFACEP Fl att en: Cont our

Think of the contour as the shape of a decal to be applied onto the surface. Y ou may then use
TextPaint, or any painting program to decorated this contour. When ready, apply the texture image

onto the unflattened surface strip using the command SURFACEP Fl att en: Assi gn.

Render the surface with ExTrace. The texture automatically appears on the surface.

TEXTUREP | mage: Pai nt

This command launches the TextPaint program, which alows you to paint and edit own texture
images.
See the Editing Functions part of this Manual for details.

TEXTUREP | nage: Refresh

Scanned and other images, e.g., sketches, can beread into Text Pai nt program, and thus be later
used as design templatesto draw B-spline curves on top of theimage.
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When exiting Text Pai nt , the user isasked if such adesign template should be created. If the
answer isaffirmative, theimage is stored into the system memory. The design template can then be
hidden and shown again by using the command TEXTUREP | mage: Ref resh On/OF f .

TEXTUREP Area:Create New

This command defines a new texture area on thetarget surface, or e ement of surfaces. Any number
of texture areas may be defined for each surface.

There are two stages to defining atexture. First define the properties and then define the position.
For the parameter explanations, see the commands TEXTUREP Ar ea: Par anet er s and Ar ea:

Pl acenent . The position isasked at this stage only if the command is given to a single surface, not
an element.

To laer changethe texture area properties or placement, use the commands TEXTUREP Ar ea:
Par anet er s, Pl acenment,andDi r ect i on. Toremove atexture area, you must seect the
texture areain the lowest pane of the Object Manager window and issue the command
OBJECTP Del et e.

TEXTUREP Area: Par aneters

This command changes the parameters of aprevioudy defined texture area. Before executing the
command, you should select asthe target object either the texture ares, or the surface. If the selected
surface has several textures, DESKARTES asks you which texture areayou wish to ater.

The command first asks you what texturing method you wish to apply, then some texturing details
depending on the style. The style aternatives are:

Material - Another materid isapplied to the texture area, without any graphic pattern. For
example, agold band around the rim of a cup.

Color image - A picture is mapped on the texture area. For example, adecal of a company
logo on aproduct.

Bump map - A gray-scaled picture can be used to produce a bump map effect on the
surface. For example, engraving on jewelry. You can convert any image into a gray-scaled
image with the command FI LESP Fi | e: Convert . Notethat bump maps are visud
tools. They do not really affect the surface so cannot actually be used for manufacture

Solid texture - A procedural 3D solid textureis applied on the texture area. For example,
wood grain passing through an object. It does not require atexture image to be specified,
only the materids and scal e coefficients for the texture. Procedurd textures arereally
mathematical formulaethat take the X, Y and Z coordinates of a point in space and
calculatesa color. Different formul ae give the appearance of different materials.

Bounding surface— Use this option if you wish to create atexture that spreads over severa
surfaces or if a surfaceisdifficult to texture using texture areas. Thetextureisfirst defined
on an invisible bounding surface, from which it will be projected onto the actual surfaces.

Depending on which of the above options you have chosen you will be asked different parameters.
These are explained now.

Material, Image and Bump Mapping

These texturing choices first show aligt of texture files. These textures are found either in the current
mode directory, or in the texture library DA _t ext ur es. You may sdect any one of these files for
texturing. For bump mapping, though, you may first need to convert theimageto agray scale (see
command FI LESP Fi | e: Convert).

If you do not find the desired texturefilein thelig, you may have the wrong model directory
selected, the image may be named inconsistently, or it may be in awrong format. The file must be
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saved with anameending. . . picor...pic.Z or ...rgbor...rgb.Z TheFleWindow

command FI LESP Fi |l e: Convert converts most other commonly used file formatsto these
formats.

Next, the system asks for one or more of the following details to be specified:

Material name - A texture area may be given a different material than therest of the
surface. An example of thiswould be for placing a plastic sticker on ametal surface. The
surface would be defined with ametal appearance but the material entered here would be
plastic. If no materid is specified, the surfaces own materia is used.

Number of replications - This dlows the texture to be repeated a number of timesin the
texture area's horizontal and/or vertical directions. For instance, to define wall paper with a
regular flower pattern, draw one flower and replicate the image on the wall a number of
times. This saves the trouble of making alarge and memory intensive picture with many
flowerson it.

Blurring - Smoothes the borders between individual pixesin thetextureimage making it
look more natural and less computer generated. This technique is sometimes called anti-
aliasing on other computer systems.

Adaptive mapping — It is common for textures that have been applied to surface to become
digtorted due to the underlying definition of the surface. Adaptive texturing minimizesthis
distortion of the texture. Adaptive mapping should nearly always be used, unless intentional
digtortion isrequired for a special effect.

Transparent background - Controls the background color of the texture. If transparent
background is chasen, the background will be rendered in the same color as the actual
surface. Otherwise, thetexture will be displayed on the surface with its original background
color.

Bump depth - This parameter determines how dramatic the bump effect will be when
applying bump mapping. Higher values cause degper bumps.

Solid textures
The following solid textures are available:

Marble - This produces a marble-like pattern on the textured surface. Any existing materia
can be defined for the marble veins. If you don't specify the vein material but just leave the
name field empty, a darker shade of the texture area's material is used.

Y ou can determine the density of the veinswith three scale coefficients. They adjust the
density of the veinsin thex, y and z directions. Larger scale values produce denser veins,
and vice versa. You can use the command SCENEP Edi t: Mat eri al s to check for
suitable values for these scales.

Wood — This command produces an irregular pattern on the surface that resembl es wood
grain. The color depends partly on the texture materia, changing the wood color to different
brown veriations. No vein material isrequired.

Y ou can determine the density of the veinswith three scale coefficients. They adjust the
density of the veinsin thex, y and z directions. Larger scale values produce denser veins,
and vice versa. You can use the command SCENEP Edi t: Mat eri al s to check for
suitable values for these scales.

Cork - This command produces a cork-like pattern on the surface.

Y ou can determine the density of the veinswith three scale coefficients. They adjust the
density of the veinsin thex, y and z directions. Larger scale values produce denser veins,
and vice versa. You can use the command SCENEP Edi t: Mat eri al s to check for
suitable values for these scales.
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Stripes/squares - Generatesaregular pattern of stripes or squares on the surface. You are
asked for the number of squares.

Bump - Produces a bumpy relief pattern on the surface. The scaling factor determines the
density of the bumps.

Bounding surfaces

This option should be chosen if you wish to create atexture that runs over several surfacesor if a
surface is difficult to texture using texture areas This way the texture is defined first on a bounding
surface, from which it is projected to the actual surface(s).

Bounding surface texturing isnormally created using the special TEXTUREP Boundi ng: . .
commands. This command may be used if you later wish to check or change the parameters.

The normal texture area parameters (whether the textureisa col or image or abump map, etc.) are
defined on the bounding surface, while the actual surface(s) only hold the information on the
projection direction. See commands TEXTUREP Boundi ng: Cbj ect and Assi gn for the
parameter explanations.

TEXTUREP Ar ea: Pl acenent

This command changes the position of a previoudy defined texture area. Before executing the
command, you should select asthe target object either the texture ares, or the surface. If the selected
surface has several textures, DESKARTES asks you which texture areayou wish to ater.

If thetexture areais defined on just one surface (not an e ement), the system asks for its placement
on the surface using one of the following options:

Corners - Thetexture areais positioned by pointing at the lower left and upper right corners
of the desired area on the surface and clicking with the left mouse button.

Center point - Thetexture areais positioned by pointing at the center of the desired location
and clicking with the | eft mouse button. Next, show the placement of the texture’ s upper
right corner with the left mouse button.

Around - Thetexture area is positioned over the entire cross-wise section of the surface.
The texture borders in the lengthwi se surface direction are shown by pointing at the bottom
and top of thetexture area on the surface with the left mouse button. Thisis useful for
creating bands of patterns around an object.

Numeric - Thetexture areais positioned numerically. The parameters requested are the
minimum and maximum val ues of the texture areain each direction of the parameter plane.

Whole surface - Thetexture area is positioned over the whol e surface. The texture direction
is not determined by graphical interaction, so you may need to use the command
TEXTUREP Area Direction topostion it correctly.

TEXTUREP Area:Direction

This command changes the orientation of a previously defined texture area. Before executing the
command, you should select asthe target object either the texture ares, or the surface. If the selected
surface has several textures, DESKARTES asks you which texture areayou wish to ater.

The optionsare:
Mirroring can be used to flip the texture up side down and/or |€ft to right.
Rotation turnsthe texture around by either 90, 180 or 270 degrees.

Wrapping the texture places the texture the opposite way around a closed surface.
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TEXTUREP Area:Tell/ Set Size

The texture positioning commands in DESKARTES do not automati cally guarantee to maintain the
aspect ration of any texture placed. To avoid distorting the texture, the ratio should be about the same
ason the actua textureimage.

Thiscommand reports the 3D height/width of atexture area on asurface. Furthermore, it alowsthe
user to change the texture' ssizeto desired values. Thus, the user smply keysin the desired new
texture height/width values. The texture area on the surface changes accordingly, keeping the center
of the texture area at its old position.

Theratio the actual texture image sides may be calculated by dividing the vertical and horizontal
pixel resolutions of the picture. These arereported when the FI LESP Fi | e: | nf o isexecuted on
the texturefile.

TEXTUREP Area:Del ete All

This command deletes all texturesin an ement a once.

TEXTUREP Boundi ng: Pl ane

The command Boundi ng Pl ane isa specid, easy-to-use way of applying a planar bounding
object (bounding plane) to the target surface(s).

Before executing the command set the viewing direction onto the model to one of the X, Y or Z axis
directions. Also, ensure that only the surfaces that are to recelve thetexture are visible on the screen.
The texture will be projected on to these surfaces in the viewing direction.

If you have recently stored an image with TextPaint, the system asks if that is theimage that should
be applied as atexture. If you accept thelast stored image asatexture, no further interaction is
required to compl ete the command. It is assumed that you have drawn the textureimage in TextPaint
using the actual model asatemplate for painting so the image will automatically be correctly
positioned.

An dternative method isto draw a rectangle on the screen. Therectangle is used to position the
image for projection onto the model.

The command asks for the texturing parametersin asimilar way to the command

TEXTUREP Area: Create New. However, those parameters that are not appropriate with
bounding objects are not requested.

Additiondly, the command asks for a name for the bounding object. Thisisrequired to assign the
correct bounding object to theright surfaces. If you give a namethat isaready in use, the program
complains and asks for adifferent name.

TEXTUREP Boundi ng: Qbj ect

This command defines a surface as abounding object for texturing other objects. It worksin
conjunction with the command TEXTUREP Boundi ng: Assi gn which actually appliesthe
bounding object to the surfaces.

A bounding surfaceis an ‘invisible surface that will not show in the ExTrace picture. It isused only
to project the texture onto the actual surfaces. Likewise, a bounding surface will automatically be
made passive, so as hot to be displayed with the actual objects.

This command asksfor the texturing parameters in a s milar way to the command
TEXTUREP Area: Create New. However, those parametersthat do not have significance with
bounding objects are not requested.
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In particular, adaptive mapping is not available with bounding objects. Therefore, the bounding
surface should be relatively simple, in particular, the pointsin the projection and cross-section curves
should be as evenly spaced as possible. Simple primitive surfaces or those extruded or rotated from
Bézier curves usually make the best bounding surfaces.

Additiondly, the command asks for a name for the bounding object. Thisisrequired to assign the
correct bounding object to theright surfaces. If you give anamethat isaready in use, the program
complains and asks for adifferent name.

TEXTUREP Boundi ng: Assi gn

Thiscommand assigns a bounding object to a surface or an e ement. It worksin conjunction with
the command TEXTUREP Boundi ng: Obj ect which actually applies the bounding object to the
surfaces.

The command first asks for the name, which should be the one that was given when defining the
bounding object.

The projection method determines how the bounding surface texture is placed on the surface. It
works by sending a projection ray from each point on the actual surface in the defined direction, and
giving the point the color that the ray hits on the bounding object. The available projection methods
ae

Vertical (2) - Often, a plane above or below the surface(s) can be used as a bounding
surface. In such cases, the projection rays will be sent verticaly upwards.

Horizontal (x) - Worksthe same way as the previous method, except that the rays are sent
to the bounding surface in the direction of the x-axis.

Horizontal (y) - Works the same way as the previous method, except that the rays are sent
to the bounding surface in the direction of the y-axis.

To object center - The projection rays are sent from the approximate center of the surface
through the surface points.

Normal direction - Therays are sent to the bounding object at right anglesto the surface's
from each point.

Reflection direction - Thisisthe so-called environment mapping effect. It sends theraysto
the bounding surface in the reflection directions, as seen from the currently chosen camera
view.

TEXTUREP Boundi ng: Fi nd

————
Thiscommand is available for locating and selecting the target object's bounding surface. Since each
bounding texture area is told the name of the bounding surface this command looks for a bounding
surface of that name.

TEXTUREP Fl atten:Surface

I ——
Command FI at t en Sur f ace computesaminimally distorted flattening of a 3D surface storing
theresult in the xy-plane. For the results to be accurate the command should only be applied to
rotational-like surfaces only.

The command has two modes of operation:

The rotational mode isintended surfaces with circular cross-sections. It computes the
flattening directly without asking for any further parameters.

The general mode computes aflattening for “almost” rotationa surfaces, for example those
with hexagonal cross-sections. This mode only appliesto B-spline surfaces. It asks for two
additional parameters.
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The areal/distance weight parameter determines whether areas or distances on the surfaces
should be preserved as closely as possible. A value close to zero puts more importance on
distances, and a va ue close to one gppreciates areas. Small weight values are generally
preferable, but they can lead to self-intersecting flattened surfaces — increasing the weight
value prevents this.

The maximum number of iterations determines the accuracy and cal culation time of the
result. Using alarge value will gives more accurate results, but will take longer to compute.

TEXTUREP Fl atten: Cont our

This command converts the edges of thetarget surface, which has aready been flattened, into 2D
polylines. Thisisrequired prior to transporting the flattened shape to externa painting systems. The
2D polylines can be used in other painting packages for designing the texture.

TEXTUREP Fl atten:Assign

This command assigns the texture parameters of the flattened surface to the actual surface, which
should be selected asthetarget. It works like TEXTUREP Ar ea: Par anet er s, except that only
those parameters are requested which gpply for flattened textures.

TEXTUREP Fl atten: | nage

This command bends a rectangular texture image onto an arc, in the same way that command
TEXTUREP Fl atten: Surf ace doesfor a surface. Thisway, a ceramic designer can figure out
which shape and pattern for a flattened image should be produced, if only the square image
originally exists.

The flattened imageis produced as aray traced picture, according to the following steps:

1. Definethe surface strip where the textureimageisto be applied, usng command SURFACEP
Change: Spl it i n Two etc. (just like it would be done for the TEXTUREP Fl at t en:
Sur f ace procedure.)

2. Apply the square texture image to the selected surface, using command TEXTUREP Ar ea:
Creat e New. Usethe “adaptive mapping” option when defining the texture area.

Now the question is— how should the bent texture strip be in order to be placed on the surface with
minimal digortion of theimage? To obtain the image of the gtrip:

3. Flatten the (textured) surface, using command TEXTUREP Fl att en: Sur f ace.
4. Now givecommand TEXTUREP Fl at t en: | mage to the flattened surface.

5. From the Settings Window, set the viewing direction to Z axis.
6

Give command SCENEP Mat ch: Camera t o Eye, definingaamal view angle (eg. 1.0
degree).

Immediately after this, go and del ete the SCENE e ement !!

~

8. Now finaly ray trace the surface with command EXTRACEP St art/ Updat e, and see the
flattend texture being computed.

(Maybe one day we make this procedure more automatic ...) To obtain the final image, zoom in,
change the backgound color to your liking, and compute theimage as batch processiif required.

DeskArtes Reference « Menu Commands ¢ Page 131



RENDER MENU

Fast rendering isamethod of creating shaded images of surfaces. It has various modes of operation.
There are two choices on the level of image detail, various controls for shading accuracy and an
option between software and hardware shading:

Shaded view renders the image from the eye view, using just one light source, default
materia properties, no reflections or transparency, and no textures.

Camera view renders the scene from the cameraview, using all thelight points, colored and
spat lights, accounting for the materials, including some texture features, etc.

The RENDERP Pr ef er ences command control the accuracy of all shaded and hidden
line images, as well as which scene components actually to includein camera view shading.

All the shading commands automatically render al the surfaces that are shown on the screen when
the render command is executed.

REMDEE |

GL Windaow: Shaded View

Camera Wiew

Wireframe

Preferences

Render Window Commands

Window position and size

After you have given the appropriate RENDERP .. command, anew window appears containing
the rendering. Position the window in the desired location with the mouse, and press the | eft mouse
button.

Y ou can resize the window by clicking on a corner of the with theleft mouse button. To get the
window to occupy the full screen, click on thelargerectangle at thetop right corner of the window.

Pop-up menu

If you press and hold the right mouse button down with the cursor in the window, a pop-up menu
appears which contains commands for interacting with the display. Most of these commands interact
with the mouse, following the movement regardless of whether a mouse button is pressed down or
not. Clicking theright mouse button again finishes the execution of a command.

If you need to change the cursor location during some command, pressthe Ct r | -button when
moving the mouse and the mouse movement won't affect theimage.

The various functions are explained here:

Move Camera - The command moves the camera around the mode, just like the command
DI SPLAYP Vi ew. Eye Poi nt . Horizontal mouse movement moves the viewer
horizontally around the object, and vertical movement moves up and down.

If you hold the middle mouse button down, up and down mouse movement zooms into and
out of the object.

End the function with the right mouse button.
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Note: If your model isvery large, or the machineis dow, you should set the Move Mode
(bel ow) to the Box option. Thisgives much better interaction than waiting for the shaded
image to be continuoudy updated.

Move Light - The command moves a light around the object. Horizontal mouse movement
moves the light horizontally around the object, and vertical movement moves up and down.

P Light number

If there are more than onelight point, you may select the light you want to move from the
command's sub menu.

Move M ode - This command controls how the shaded object is updated with camera and
light movements. It has two options. The current option is displayed in gray, while the other
option (which can be selected) is black.

P Modd
Model isthe default, updating the shaded image continuously as you move the mouse.
P Box

This option shows a box around the object as you move the mouse, and shades only after
the moving isended. The Box option isrecommended with large models and/or dow
machines.

Pan - Move the center point of the display with the mouse. Y ou must press and hold the
mouse button down when drawing the panning line.

Zoom - Zoom in or out. Press and hold the mouse button down when drawing the zooming
window.

Twig - Changesthetilt angle of the camera.
Rotation -
P X,Y,Z

Provides continuos 360-degree rotation around an axis. It may be interrupted at any time
with the right mouse button.

b Infinite

Thiscommand rotates the shaded model infinitely on the screen. Depending on the cursor
location, the modd is spun slower or faster, and in different directions. Clicking theright
mouse button ends the command.

Clipping - There aretwo clipping planes that can be used to cut of the front or rear parts(s)
of the model, using the following options:

P Movenear

b Movefar

Change the clipping planes farther or nearer the viewpoint with up and down mouse
movements

b Double

b Half
To double or halve the mutud distance between the clipping planes.

Saveview
p Camera
P Lights
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P All

To save the camera and/or light points into the SCENE-el ement.
Textures

P Blurring: On/ Off

Controls whether blurring is applied to textures or not.

b Colors: Mix with Material / Plain Colors

Decides whether texture colors are mixed with the surface colors, or if textures are shown
non-shaded in their original colors.

Turn two-sided On / Off - Normally al the parts of the model are shaded as two-sided,
regardless of their orientation. However, it may be useful to check that dl the parts of the
model are consigently oriented. When two-sided shading is turned Off, the incorrectly
oriented parts of the model will appear darker than the others.

Hideaxes - To disable the drawing of the coordinate axes.

Saveimage - Stores the current imageinto afile.

Lost in space! — This command redraws the objects fitted into the window. Very useful if
you get lost!

Done - This command closes the window.

RENDERP GLW ndow: Shaded Vi ew

This command renders adefault shaded image in a separate window. Shaded view rendersthe
image from the eye view with perspective, using just one light source, default material properties, no
reflections or trangparency, and no textures. Settingsin the RENDERP Pr f er ences command
control the display.

The render window interaction rules are the same as in the Render Window Operation section above.

RENDERP GLW ndow: Canera Vi ew

This command renders the complete scene in a separate window. Camera view renders the scene
from the cameraview, using all the light points, colored and spotlights, accounting for the materials,
including some texture features. Settingsin the RENDERP Pr ef er ences command control the
display.

The render window interaction rules are the same as in the Render Window Operation section above.

RENDERP GLW ndow. W r efrane Vi ew

This command draws a wire-frame display in a separate window.
The window interaction rules are the same asin the Render Window Operation section above

RENDERP VR export

This command alows you to output VRML from your geometry data for web display. The command
can output the model in three different levels as defined in the VRML standard. If necessary, the trim
curves can be removed from the model before VRML export.

Note: Textureimages are not automatically converted to .jpg or .png format. If your model contains
textures they have to be converted manually with other image processing software products from .tiff

to .jpg or .png..
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RENDERP Pr ef er ences

The Pr ef er ences parameters give you various controlsfor the render image qudity.

These firgt three options control some camera view shading features.

Camera View:. dithering

This defines whether or not the image should be dithered to improve colors on limited
graphics machines.

Camera View: textures

This defines whether textures should be included in the image. Even if textures are rendered
there are limitations asto what textures can be rendered.

Therest of the parameters define the accuracy of the rendering the surfaces. They apply equally to all
of the optionsin the RENDER menu.

Accuracy: coarse/ medium/ fine

Therendering is achieved by triangulating the mode into small facets. The number of facets
generated determines the apparent smoothness of the mode in the picture and d so the speed
of rendering. These options control implicitly the number of facets generated.

Accuracy: explicit

Thiscommand alows you to define anumerical value for the tolerance. The vadue is typed
into parameter window which appears after this dialog box is closed.

Do not use very small tolerances, like 0.001. The conversion to polygon form could then
take even longer than exact shading or ray tracing.
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EXTRACE MENU

This menu contains commands for generating the highest quality picturesin DESKARTES. They are
generated by atechnique caled ray tracing. The software module that creates the picturesis caled
ExTrace, hence the menu title. Most of the definition of the appearance of theimageis achieved by

commands in the SCENE menu.
EXTRACE
Start ¢ lpdate

Insert: Display List
Object

_ Floor

Remove: Object

_ Floor

Locate: Pan

Zoom

Highlight

Spotlight

Backg: Pan Texture
Zoom Texture
Fick Colors

Render: Store Screen
Batch Process

Turntable

Preferences
Resize

Done

EXTRACEP St art/ Update

This command startsthe ExTrace program, or begins the update of the ExTrace display if you have
made changes to the model or theimage parameters.

Asyou start an ExTrace session, dl the scene definitions (lights, cameraand materials) are
automatically loaded for theimage. Any changes you make with the SCENE menu will immediately
update the ExTrace session too. You'll see the changes when you next render theimage.

A parameter window appears requesting the following information:

Insert display list - This option automatically insertsal the objects currently shown on
screen into the ExTrace image, and renders them.

Match camera to eye - This setsthe view of the rendered scene to match the current display
in the main window. It hasthe same effect as the command SCENEP Mat ch: Caner a
t o Eye. If you have aready set up the camerato the correct position set this option to NO.

Picturewidth - Thisnumber definesthe horizonta dze, in pixels, of an image rendered on
screen. You may later redefine the size with the command EXTRACEP Resi ze. Thissize
is only used for the picture on the screen not for the final picture so don’t make this value
too large.
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Picture height - Thisnumber definesthe vertical size, in pixels, of an image rendered on

screen. You may later redefine the size with the command EXTRACEP Resi ze. Thissize
is only used for the picture on the screen not for the final picture so don’t make this value
too large.

After the parametersare given, the ExTrace window appears. It should be moved to asuitable
location on the screen and fixed by clicking theleft mouse button.

ExTrace will first render the picture with low pixe resolution, and progressively refine it to the fina
resolution. The resolutions may be controlled with the EXTRACEP Pr ef er ences parameters.

Y ou may always interrupt the on-screen computation with the button in the ExTrace window.
Alternatively, the keysESC or Ct r | - Cdo the same thing when the mouse cursor is positioned in
the ExTrace window. The scene specifications, objects, textures, etc., may then be further changed,
and herendering re-started by issuing command St ar t / Updat e again.

After the final resolution has been reached, if it greater than zero, the ExTrace function button
is enabled to further refine the image.

On machines that don’t support 24-bit color, you are additionally given the options(Opt i m ze|and

IDi t her|. These functions optimize theimage for display in 8-bit colors. Which of the two methods
gives the best result depends on the particular image. When the picture is computed as a background
process, such optimizations are performed automatically for the best possible 8-bit image quality.

EXTRACEP | nsert:Di splay List

Thiscommand inserts all the surfaces shown on the screen into ExTrace. Next timeyou render the
ExTrace scene, you will seetheinserted objects.

Y ou are asked whether you wish to remove those surfaces already in ExTrace. If you remove the
surfaces, only the new ones inserted will be shown. If you do not remove the surfaces, these new
surfaces will be added to those already in ExTrace. If, by mistake, you add in a surface that already
exists in ExTrace you will get aduplicate surface. Thiswill make the computation d ower and may
produce unusual effects in the picture. If you suspect thishas happened smply reinsert all surfaces
choosing to remove the originals.

When inserted for ExTrace visualization, the surfaces are written into special ExTrace object files.
These are stored a sub directory called ExSpl _f i | es within themodel directory. A unique number
identifies each object. DESKARTES uses this number to decide whether a surface has changed since it
was lagt used in ExTrace. If it hasnot changed it Ssmply reuses the previous definition.

EXTRACEP | nsert :Qbj ect

Thiscommand inserts the target surface or element into ExTrace adding it to the surfaces already
there. Next time you render the ExTrace scene, you will see the inserted objects.

When inserted for ExTrace visualization, the surfaces are written into special ExTrace object files.
These are stored a sub directory called ExSpl _f i | es within themodel directory. A unique number
identifies each object. DESKARTES uses this number to decide whether a surface has changed since it
was last used in ExTrace. If it hasnot changed it Ssmply reuses the previous definition.

EXTRACEP | nsert : Fl oor

This command defines a floor object below all the objects that have been inserted into ExTrace. The
floor isa square block, with user-specified width.

The floor materials are taken asthe default f | oor and f | oor 2 materias. To change them, use
command SCENEP Edit:Materials.

The floor appearance may be single colored, patterned, or contain atextureimage. Appropriae
parameters are requested depending on the choice made.
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If you later wish to change the size, location or appearance of the floor, just give the command
I nsert Fl oor again.

EXTRACEP Renove: bj ect

This command removes the individual target surface or element from the ExTrace picture.

If you have set the EXTRACEDP | nsert parameter “object updating” to “automatic”, this command
will not be needed as changed objects are automaticaly updated by DESKARTES.

Otherwise, if you wish to change a surface and manually updateit in ExTrace, firs remove theold
object with EXTRACEP Renove: Obj ect , then changethe object (for examplerebuild or
transform), and finally reinsert the modified surface with EXTRACEP | nsert: Cbj ect . Next
timeyou render the ExTrace scene, you will see the updated objects.

EXTRACEP Renove: Fl oor

This command removes the floor from the ExTrace image. Next time you render the ExTrace scene,
the floor will not bevisible.

EXTRACEP Locat e: Pan

Thiscommand dlows you to graphically determine the center point of the ExTrace image. Click and
hold the Ieft mouse button with the cursor at a point in the ExTrace window, move to where you
want the point to be then rel ease the mouse button.

The update of the ExTrace image will begin immediately. This command actua ly updates the view
direction of the camerain the SCENE element in the Object Window.

EXTRACEP Locat e: Zoom

Thiscommand increases or decreases the scale of the ExTrace view.

To zoom in click and hold the left mouse button with the cursor at the center point of the new view
in the ExTrace window, move the mouse vertically until the box encloses the view then release the
mouse button.

To zoom out click theright mouse button.

The update of the ExTrace image will immediately begin. This command actua ly updatesthe view
angle of the camera in the SCENE element in the Object Window.

EXTRACEP Locat e: H ghl i ght

This command changes the location of a specified light point graphicaly, according to where you
wish isto cast the highlight on asurface. Thelight number is requested as a parameter.

Point at the ExTrace image with the left mouse button to show where you would like the gleam from
the light point to be. When pointing, there must be an actual object (other than the background)
drawn at the selected point.

It is dso possible to define two highlight locations for the same light, by pointing to both locations
with the middle mouse button instead of the left. Be careful with this feature, asit isnot possible to
locate the light point if the high lights come from oppaosite directions.

The update of the ExTrace image will immediately begin. This command actualy updates the
position of the lights in the SCENE dement in the Object Window.

EXTRACEP Locat e: Spot | i ght

Thiscommand changesthe spot light field graphically. The light number isrequested as a parameter.
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Point at the ExTrace image with the left mouse button to show where the extents of the gleam from
the light point should end. When pointing, there must be an actual object (other than the background)
drawn at the selected point.

The update of the ExTrace image will immediately begin. This command actualy updates the
position of the lights in the SCENE dement in the Object Window.

EXTRACEP Backg: Pan Texture

Thiscommand alows the user to pan the background texture, which has been defined with

SCENEP Def i ne: Backg. It worksin conjunction with the command EXTRACEP Backg: Zoom
Texture.

Click and hold the left mouse button with the cursor at a point in the ExTrace window, move to
where you want the point to be then release the mouse button.

The update of the ExTrace image will immediately begin.

EXTRACEP Backg:Zoom Text ure

This command enables the zooming of the background texture, which has been defined with

SCENEP Def i ne: Backg. It worksin conjunction with the command EXTRACEP Backg: Pan
Texture.

To zoom in click and hold the left mouse button with the cursor at the center point of the new view
in the ExTrace window, move the mouse vertically until the box encloses the view then release the
mouse button.

To zoom out click theright mouse button.
The update of the ExTrace image will immediately begin.

EXTRACEP Backg: Pi ck Col ors

This command alows you to specify multiple background colors at different levels of theimage.

The left mouse button is clicked at the desired height in the ExTrace window, after which the color
palette will pop up for color selection. Use the command for each background color that you wish to
define.

The chasen background colors may a o |l ater be edited with command SCENEP Edi t :
Mat eri al s.

To disable thevariable color background, choose another background option with command
SCENEP Defi ne: Backg Type.

EXTRACEP Render:Store Screen

Thiscommand dlows you save the image rendered on screen into a file. You are asked for the
name of thefile. This should only be used for quick generation of images, asthe picturein thevishble
ExTrace window will never be generated to the highest quality. The highest quality images are
generated as a batch process after exiting from ExTrace.

EXTRACEP Render :Batch Process

This command computes the picture as a batch process. A batch processisajob given to the
computer that it completesin the background. Y ou may continue to work on the computer but you
may notice a dight reduction in response, especially with Windows machines.
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After executing the command a parameters window appears requesting the image name and size.
The szeisusualy different from the size of the window on the screen but the proportions of the new
sizes should be the same as the original sizes. For example, if you originally chose a size of 400x600
then new sizes of 600x900 or 800x1200 would be suitable.

The startup time of the batch processesis given as hoursand. If both the hours and the minutes are
<t to zero, then the batch processis started directly without any delay. Otherwise the minimum
delay istwo minutes. This way, you may start computing the picture at night without bothering
interactive work on your workstation.

I~| Paraneters? B |j|

start after how many hours I_
start after how many minutes I‘;:)
picture name Igtmp'l

picture width 400
picture height H00
oK | CANCEL |

The size you choose is determined by how you expect to view the picture. If you intend to view the
picture on the screen there is no point making a picture bigger than the screen resolution. If you wish
to output the picture to a printer higher resol utions may be needed. For example atypica printer
resolution is 300 DPI or dots per inch. If you wanted to print the picture 10 inches by 8 inches then
the maximum size of the picture needed would be 10x300 by 8x300 or 3000 by 2400 pixels (this
image would require 3000x2400x3/1024/1024 over 20 megabytes of storage). Often you can get an
acceptable result with less pixels asthe printer software will smooth out the picture.

You may start several batch processes during the same session to create versions of the same scene.
However, avoid running several ExTrace batch processes at the same time, otherwise all the
computer time may be spent managing the processes, and no actual picture computation is done.
Assign different starting hours to each batch process, o as not to overload the machine.

Batch Job Queues

Thereisaso asmple queueing system for ExTrace batch. The queueing system forces the ExTrace
batch jobs to run sequentialy, oneat atime.

The queueing functiondity isimplemented in the ExTrace program, so no additiond server process
is needed. Each ExTrace batch process checks the queue at startup and adds itself into the queue. If
thereisanother batch job already running, the process goes into a wait mode checking periodically if
the other job has aready finished. When thishappens, it entersthe image calculation. After finishing
the cal culation, the process removesitsalf from the queue, allowing the next process to start.

The queueing system is not enabled as default, but hasto be switched on using the command line
options for ExTrace.

There arethree new options available to control the queueing system:

-u enables the queueing system for batch jobs (the -n
option hasto be given aso)

-t secs setsthe timethat EXTrace deeps between the
queue checks (default is 300 secs = 5 min)

-v cnt setsthe number of batch jobs allowed to run

concurrently (default is 1)
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For the batch jobs the command line parameters are given in their startup script. In WinNT version
thisfileis called "ExTBatch.ksh" and on Unix/MacOS platforms "ExTraceBatch".

Example commands, using the queueing options, are found in comments, in the script files.
The queueing system creates two filesin atemp directory of the machine:
DAEXTqueue  queuefile

DAEXTdlog logfile containing information about queueing
events

On WInNT the path of the temp directory is taken from the system environment variable TEMP.
On Unix/MacOS plaforms the /tmp isused as temp directory.
Both queueing system files are in simple ascii format, so they can be viewed in any text editor.

If the queueing system isin use and a EXTrace process crashes during theimage cal cul aion, before
it removes itsef from the queue, the queue gets stuck.

The queue can be released by manually removing the line for that crashed process from the queue
file DAEXTqueue. However when manually editing the queue file, be careful to delete only whole
lines (records), otherwise the queue gets corrupt.

In case of problems, the queueing system can be reset by dd eting the queuefile (DAEXTqueue) and
killing the EXTrace processes. The queuefile will be automatically recreated, if it doesn’t exist when
the firs queueing EXTrace process sarts

EXTRACEP Render : Tur nt abl e

This command computes multiple images from the scene as a batch process. The scene and mode
arethe samein every image, but the eye point moves around the object. In other words, the
command creates an animation sequence of the object rotating around its center.

A batch processis ajob given to the computer that it completes in the background. Y ou may
continue to work on the computer but you may notice a dight reduction in response, especially with
Windows machines.

After executing the command a parameters window appears requesting, theimage name and size.
The sizeis usually different from the size of the window on the screen but the proportions of the new
sizes should be the same as the original sizes. For example, if you originally chose a size of 400x600
then new sizes of 600x900 or 800x1200 would be suitable. Turntable animations can take a lot of
calculation time and storage space so don’t make the picture too large.

I“| Parameters? | - |j|
start after how many hours I_
start after how many minutes I:;:)
picture name Etmp
Framez / Turn Iilo—
picture width oo
picture height “oo
M CANCEL | |

In addition, you will be asked for the delay before starting the computation. The startup time of the
turntable processes is now given as hours and minutes. Thisway, you may start computing the
picture at night without bothering interactive work on your workstation.
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In addition, the program asks for the number of Frames/ Turn. This indicates how many images are
to be calculated for one complete turn around the model . The higher the number the smoother the
final animation but the longer the cal culation will take and the larger the animation file will be.

Once theimages areready, they will be stored in a separate directory in the File Window. Select the
movie directory in the File Window, and usethe FI LEP Fi | es: Convert command to createthe
movie.

The parameters for advanced turntable control are collected into a ExTrace turntable preference
didog (EXTRACEP Prefs: Turntable).

Note: The Tur nt abl e command isonly available for Windows and SGI workstations with IRIX
5.3 or higher.

EXTRACEP Prefs: Ceneral

You can control the accuracy of the image with various image computation parameters. The most
important ones of these are the on-screen image resol ution parameters. An experienced user may also
find the parameters useful, to optimize the computation times and image quality.

The available options are

Start and last resolutions - These two parameters define the drawing resolution for
computing images on screen. They determine how |arge the macro pixelswill be used to
sart therendering, and how small they will be refined too.

A macro pixel isa‘super’ pixel that isamultiple of the normal pixes. For example, avaue
of 8 would mean computing 8~ 8 pixel samples of the actual image then refining these to 4
then 2 then 1. Each refinement of the picture haves the value, thus, only powers of two (1,
2,4,8,16,...) aredlowed for the macro pixel sizes.

Last resol uti on vauedetermineswhen the refinement stops. A value of zero leadsto
antialiasing the image in the last refinement.

Antialiasing - Antialiasing meansthat the pictureisrefined one step further than the single
pixel size, to the so-called sub-pixel resolution. Thisresultsin ahigh-quality picture where
the intendty variations between individual pixels have been smoothed out. The picture
looks less  computer generated’.

The default isto compute four samples per pixd for antidiasing. Thisis enough for most
purposes, but for very high quality images, you may try larger values. Small antialiasing
values, on the other hand, make the computation faster. A value of zero meansno
antialiasing.
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Antialiasing tolerance - This parameter affects where in theimage antiaiasing is applied.
Antidiasing isnot done for pixelswhose intensity is dready close enough to the
neighboring pixds. If you only wish to have antidiasing where the intensity variationsare
noticeable, such as object silhouettes, choose a largetolerance value. Thismay save alot of
computation time.

Cell capacity - This parameter affects some optimizations regarding how objects are stored
in ExTrace. You may only need to dter it when dealing with very, very large models.
Setting alarge cell capacity slows down the computation, but it hel ps with memory
problems.

Reflection rays- The maximum number of individual ray bounces can be altered. The
default value of five is more than enough for al practical purposes, but it may consume a lot
of computation time in complex mirroring scenes.

The value of two is usually a sensible minimum choice. Y ou will then see objects mirroring
each other, and in the mirrored images one further level of mirroring.

Shadows - Determines whether shadows are computed or not. By default, they will, but
with rendering glass objects shadows might not be required, and it could save alot of
computation time to switch the shadows off.

The lagt parameter option controls how the ExTrace mode is updated when the objects, materials
and textures are changed. The options are

ask on material change — Using this option, only material and texture changes are updated
into ExTrace, and the permission for each changeis asked from the user separately.

ask on any object change— With this option, material and texture changes are updated into
ExTrace without asking, but the system will aso update any other object changes after
asking for permission from the user.

automatic update / don’t ask — With this option the system updates all object changesinto
ExTrace automatically, without any user interaction.

EXTRACEP Prefs: Batch Process

The parametersfor controlling the ExTrace batch processes can be changed in this command. The
following dialog appesars:

Ij] Farameters? | = |j|

Scheduler type A system cron {at}

wr 2leep command

Show start commands A YES o ND
Compress result image W YES A ND
[ueus mode enabled W YES MO

(ueue check interval (sech o0 0 |

(ueue parallel jobs il

0K | CANCEL |
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Scheduler type: selects scheduler method to delay the startup of the batch processes. If the startup
delay is defined as zero hours and minutes, this doesn’t have any meaning.

Show gtart commands: print startup commands plus other information in the DeskArtes startup
window. Thisis useful when trying to resolve problems.

Compressresult image: theresulting image fileis compressed using gzip compression.

Queuemode enabled : enables the queueing system for batch processes. The queue system forces
the batch processes to run serially.

Queuecheck interval : setsthetime that ExTrace deeps between the queue checks (default is 300
secs = 5min).

Queueparallel jobs: setsthe number of batch processes allowed to run concurrently (default is 1).

EXTRACEP Prefs: Turntable

This command enables changing the default behavior of the turntable animation calculation.

E Parametesr [

Scheduler type: selects scheduler method to delay the startup of the turntable processes. If the
startup delay is defined as zero hours and minutes, this doesn’t have any meaning.

Show gtart commands: print startup commands plus other information in the DeskArtes startup
window. Thisis useful when trying to resolve problems.

Result imageformat : theresulting image files are automatically converted to the selected format.
Compressresult image: theresulting image files are compressed using gzip compression.
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Queuemode enabled : enables the queueing system for turntabl e processes. The queue system
forces the turntable processes to run serially with other ExTrace batch processes. The turntable
processes are alwaysrun one at atime.

Queuecheck interval : setsthetimethat ExTrace degps between the queue checks (default is 300
secs = 5min).

Queueparallel jobs: setsthe number of batch processes allowed to run concurrently (default is 1).

EXTRACEP Resi ze

Thiscommand dlows you to resize the ExTrace window whilerunning it on screen. Thenew sizeis
given as the width and height valuesin pixes in the same way as the window was originaly
launched.

EXTRACEP Done

Ends the execution of ExTrace on-screen. If no batch process hasyet been started, you are given the
option of starting one at this point.
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4 \WINDOW COMMAND EXPLANATION

Three important sub windows when usng DEskARTES are the File Window, the Object Window and
the Settings Window. These each have commands associated with them that are explained here.

File Window

Through the File Window, you may read and write information into DESKARTES, display pictures on
the screen, and perform various tasksrelated to file maintenance.
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The File Window is shown and hidden with the command SYSTEMP Show: Fi | es. TheFile
Window commands are structured in three pop-up menus each associated with one of the three
panes of the File Window. By pressing and holding the middle mouse button in the leftmost pane
you'll get the directory pop-up menu, which dedswith commandsfor directories. By pressing and
hol ding the middle mouse button in the middle pane you get the file pop-up menu, which dealswith
commands for files. Pressing the same button in the rightmost field pops up the help directory menu.

The File Window commands apply to the selected files or directories, which are highlighted in black.
You may select afile or adirectory by pointing and clicking on its name with theleft-hand mouse
button.

File Identifiers

All file names have an identifier, either aprefix at the beginning of the file name, and/or a suffix at
the end. Every time afileiswritten from DESKARTES, the system automatically adds an identifier.
The identifier enables you to determine the contents of thefile.

Typicaly, prefixesare used for filesthat are internal to DESKARTES, and not recognized by other
systems. Suffixesare used with general file formats, which are used as sandards for communicating
between different systems.

The following identifiersare in use:

geom mode file containing an entire model

da another model file suffix for compatibility with the DeskArtes Expert Series (since
version 4.2.3).

saf e backup copy (the latest modeling situation)
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cobj object file containing part of amodel

bunp object file containing a3D bump object
cmat object file containing amaterial definition
| og command seriesfile

tex texture picturefile

pi c any picturefile

pvpi c PreView picturefile

expi ¢ ExTrace picturefile

exscene ExTrace command file

ExSpl ExTrace part directory

dxf DXF datatransfer file

vda VDA-FS datatransfer file

i gs IGES data transfer file

st Rapid Prototyping data transfer file

asc ASCII coordinate datafile

hpg HPGL ploatter file

eps Encapsulated PostScript file

aps Adobe Illustrator PostScript file

tif TIFF forma file

novi e Directory with PNM filesfor creating aturntable animation

A suffix “.Z" or “.gz" after the file name meansthat the file is compressed. Compressed filestake
much less disk space than uncompressed ones. Most DESKARTES commands are ableto treat
compressed files just as uncompressed ones.

Note: Theidentifiers of file namesare not typed in when the system asks for file names as
parameters. For example, if the texture you want to use for an ExTrace pictureis contained in afile
called tex_flower.pic.Z (or tex_flower.pic.gz), you would only type “flower” when asked for the
texture file name. DEskARTES will automatically add the missing prefix and suffix.

Directory Pane Commands

Show Types/ Access

This command displays and hides the authorizations of al the
directories and files in the File Window. The authorizations
determine who is alowed to access particular files or directories. The
access control isbased on the name you used to logon to the
computer.

Authorizations are displayed as a three-letter combination for
“everyone-group-owner”, where “-” means no authorizations, “r”
means read authorization, and “w” alows both writing and reading.
For example, “-rw” would mean that the owner of the directory is
allowed to read and write to the directory. Other people in the group
may read the directory but others have no access et all.

See command DATABSEP Di rect ory: Pr ot ect for further
explanations.

Change Directory

These commands allow for selecting the model directory anywhere

DeskArtes Reference « Window Commands  Page 147



in the file system hierarchy. The available commands are:

uP Moves one level up the directory tree. Alternatively, you may just double-click on
the".." item at thetop of the directory name field

DOMN Moves down into the currently selected directory. Alternatively, you may just
double click on the directory's namein the file name field.

PATH Asksfor the full path of the desired directory.

CXBASE Moves to the default DEsK ARTES Database (set with the environment variable
$DA_DECABASE).

HOVE Moves to the user's home directory (set with $HOME)

MY COVMPUTER Movesto the ‘My Computer’ directory in Windows.

Directory:Info

Thiscommand displays the directory information, i.e., Size, read and write authorizations, owners,
and the | ast modification and access dates. The information is shown in a separate information
window.

Directory:Create New

Asksfor the name of a new directory, then creates it. DESKARTES allows you to use directory hames
that have two parts These parts are described asthe user name and the model name, which are joined
together asuser namre_nodel nane. However, you can use the two parts of the name however
you want depending on how you wish to organize your work. For example, you may choose to use
thefirg part asaproject, customer or range name instead of a user name.

Di rectory: Renove

Deletesa directory and dl the files within it. This cannot be undone. DESKARTES asks for
confirmation before deleting.

Di rect ory: Renanme

Gives anew name to an existing directory.

Di rectory:Cl ean

Deletes the “unnecessary” fileswithin a directory. These are the object (cobj ), ExTrace spline
(ExSpl ), ExTrace scene (exscene), teach (I 0og) and size (. sz) files. Thiscannot be undone.
DEskARTES asks for confirmation before deleting.

D rectory: Conpress

This command compresses all of thefiles within the selected directory. This saves disk space. To
decompress thefiles, use the command DATABSEP Di r ect or y: Conpr ess again.

Di rectory: Protect

This command sets the authorizations of adirectory. Only the user who created the directory may
change the authorizations of adirectory. Y ou are asked, who isto be given read and write
authorization. The possibilitiesareal |, gr oup, and re.
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Theal | option gives everybody theright to use the directory. Thisisuseful especially for genera
directorieslike DA _mat eri al s and DA _t ext ures.

G oup typically means al of the people working on a project. The gr oup may be given rightsto
examine your model directories (read authorization) while keeping theright to change them to
yoursdlf (e).

Note that this function isbased on the login name. If dl users are usng DESKARTES with the same
login name, the protection functions have no meaning whatsoever.

Directory: To Tape

Writes the content of the selected directory on magnetic tape, or diskette, or some other data storage
device. This command isavailable only for the SGI platform.

Directory:All To Tape

Makes a tape backup of al model directories, i.e., the complete DEsk ARTES database. This
command isavailable only for the SGI platform.

Perform this function regularly, otherwise dl your mode and image data could be permanently lost
if ahardware failure or other such disaster occurred.

File Pane Commands

File:Info

Displaysthefile information, such asname, type, read and write authorizations, owner, sizeand
timelast changed in the file info window. If thefile isan image (in one of the supported formats), its
width and height are displayed, aswell.

Fi | e: Read

Reads a geometry file into DESKARTES or displays an image file on the screen.

Alternaively to sdecting this command from the menu, you may double click on the file nameto
read afile
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Note: If you try reading afilethat has been created by another user, theread might fail dueto a
protection violation. Seethe Fi | esb | NFOand PROTECT commands.

The following types of files are available for reading:

Model file (identifier geom)

Reads a DEsk ARTESmodel for further work within DESKARTES. If needed, the system asks
if the current model should be replaced, or if the file model will be combined with the
current one.

Object file (identifier cobj )

Reads a DESKARTES object after the current target object, or asits sub-object.

DXF file (identifier dxf )

The command reads a DXF file created by another modeling system for use within
DESKARTES. Verson 11.0 of the DXF standard is supported.

IGES file (identifier i gs)

Reads an IGES file (created by another modeling system) for use within DESKARTES.
Version 5.0 of the IGES standard is supported. A ligt of entities found and processed in the
IGESfileis printed to the command window where DESKARTES was launched.

The command asks for an approximation tolerance as a parameter. It isused for data
conversions, if thefile contains curves or surfaces of a higher degree than cubic polynomid.

As ancther parameter, thetolerance for optimizing trim curvesisasked for. If settoa
positive value, it automatically performsthe command FORVATP Sur f ace: Reduce
Tri ms tothemodel. Thisisuseful to prevent having "too" accurate, but slow trim curves.

The third option, recompute all trim curves, forces the program to trim all surfaces with the
3D trim curves in the IGESfile, instead of the 2D parameter space trim curves. The 2D trim
curves are generally preferred by DESKARTES, and they are faster toread, too. However, if
there are any problems with reading the file then you may try to improve the situation by
recomputing the trim curves from 3D.

If thereareno 2D trim curves defined in the IGESfile, then the recomputation is done
automatically.

The parameter force tangent continuity determines how tangent continuity between
neighboring surface patchesis treated when the surfaces are converted into bicubic
representation.

By default tangent continuity between patches is not forced, and each surface patch in the
fileis converted within the given approximation tolerance without worrying about the
neighbors. Thisleadsto less datain theresulting surfaces than when forcing tangent
continuity.

The next parameter option isto read incomplete data or not. Incomplete data here refersto
all kinds of datain the IGES file that does not seem to be part of the actual geometry, or is
incorrectly defined, but may be nevertheless processed for viewing.

The final option with reading |GES is whether to convert the data unitsinto millimeters or
inches.

It might take along time to read complex models from IGES files, especially if the 2D trim
curves arenot defined. A separate window shows how thereading of thefileis proceeding,
and it aso allows for cancding of the reading if required.
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VDAFSfile (identifier vda)

Reads a VDAFS file (created by another modeling system) for use within DESKARTES.
Version 2.0 of the VDAFS standard is supported.

The threefirst parameters are the same aswhen reading |IGES files. Asafourth parameter,
DEsKARTES asks, whether the surfaces should be stored in just one element, or separate
elementsfor each surface. The latter is usually better if there are not many surfacesin the
VDAFSfile

It might take quite along timeto read complex models from VDA files. The message lines
show how many percentages have been computed as the processing goes on.

Rapid Prototyping file (identifier st 1)
Read the contents of an STL file (sereolithography standard) as afaceted model. Both the
binary and ASCII formats are supported.

ASCII Point Data (identifier pnt )

This option alows the reading of arbitrary ASCI| point data filesinto the system. In order
for the system to recognize the file as ASCI| points, it hasto have an identifier ". pnt " at
the end of the file name.

The file must start with the string "START PO NTS", or "START FACETS" initsfirg line,
and end with "END PO NTS", or "END FACETS" in thelast line. The user must typically
add these linesto the original file created by some other system.

The difference between a"PO NTS" and a"FACETS" fileisthat the former isinterpreted
as a disconnected point cloud, whereasin thelatter case the pointsareinterpreted as
consecutive triangle vertices.

The numbersin the file can be in floating point form, with or without the decimal point, but
without an exponent part. For example, 12345.67 would be recognized correctly, but
123.4567E+3 not.

There can be any non-numeric characters between the numbers, such as alphabetic
characters, blanks and commas. For example, both thelines "X 123.45, Y -67.8, Z +90" or
"123.45 -67.8 90" would be recognized as the same three numbers.

Sun Raster file (suffix pi ¢ or r gb)

Displays a Sun Raster file format picture on the screen. The picture may have been created
with DESKARTES, or any other CAD system.

The picture may be erased from the screen by pointing at it with the mouse and hitting g on
the keyboard.

TIFF file (suffixti f)
Shows a TIFF picture file on the screen. The picture may be removed from screen with the
q key.

BMP file (suffix bnp)
Shows a BMP picture file on the screen. The picture may be removed from screen with the
q key.

Text file

If thefileto be read isnot any of the formats mentioned above, it isassumed to be an
(ASCII) text file, and it isloaded for text editing in a separate window.
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Y ou may choose one of the UNIX/MACOS text editors “more”, “vi” or “emacs’ for
viewing thefile. The“more” editor is easiest for users who don’t know UNIX, while the
two latter also allow for text editing, i.e., changing the contents of thefile.

File:Wite

Thiscommand writes geometry, pictures, or other datainto afile, from which it may later be read.

Note: writing afilemay fail if you don't have the authorizations to writein the chosen mode
directory. Another possible reason can be that the file system is full. The authorizations may be
checked with command DI RECTCRY: | NFO. The available disk spaceis seen with the UNIX
command “df ", issued in a command window.

As aparameter, the command asks for the type of file to be written. The possibilities are:

Model (identifier geom)
Writes all of the model geometry (under r oot ) into amodel file. Thisisthe best way to
save your models permanently.

Object (identifier cobj )
Writes only the target object, e.g., acurve, into an object file.

Picture (identifier xwpi c)

Stores the contents of any window on the screen or selected parts of the graphics window
into an image file. Which window or window part to store is selected as parameter, and/or
shown with the mouse.

Primitive
Stores asurface into DEsKARTES's extendable primitive library, user _pri m tives. It

can later be conveniently restored from there with the command SURFACEP Desi gn:
Primtive,or read normally asan object file.

Data transfer

Various data transfer formats are available to move geometry to other CAD/CAM and
Desktop Publishing systems.

The available data transfer formats are

-> | GES (identifier i gs)

Writes the contents of the target object (curve, curve set, surface, element, or root) into an
IGESfile. Thisis used to transfer datainto other modeling systems, e.g. for CNC
machining. Version 5.0 of the IGES standard is supported.

The command writes everything under the target object to the file. To write only surfaces,
for instance, you may first gather them into one el ement with command

SELECTP Col | ect: Acti ves.
As parameters, the command first asks for the file name.

The second parameter gives a choice of optional flags. The optional flags can be used to
define which information is not required to be written to the IGES files. With the default
choice such flags arelft out, while the explicit option includes them. Which choice to use
depends on the flavors of thereceiving CAD/CAM system, but it usualy does not make any
difference at al.
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The third parameter, surface representation, gives a choice of outputting the surfaces as
Parametric Splines, or Rational B-splines (NURBS): The latter alternative (Rational B-
splines) isgenerally recommendable, as it makes the data transfer file size much amaller
than the Parametric Splines.

The fourth parameter gives a choice of trim representation. It has two alternatives:
Polylines, and Splines. The Polylines option outputsall trim curves as linear pol ygonal
curves, while the Splines option convertsall trim curves into smooth parametric curves.
Many receiving systems seem to prefer having the trim curves defined as polylines, but not
always.

The lagt parameter, splinetrim tolerance, specifies how accurately the conversion from
polylinesto splines should be doneif the Splines alternative of the previous parameter is
used.

- > VDA-FS (identifier vda)

Writes the contents of the target object (curve, curve set, surface, element, or root) into a
VDAFSfile. Version 2.0 of the VDAFS standard is supported.

Other details with using the command are similar to | GES output.

- > DXF (identifier dxf)

Writes the content of the target object into a DXF file, aswith IGES and VDA-FS output
above. Verson 11.0 of the sandard is supported.

The DXF standard ismainly used to transfer datainto 2D drafting systems. The standard
can a so define faceted surfaces and even parameteric surface descriptions, but not surface
intersections.

The command asks for the following parameters:

Include DXF header or not? Some systems, like AutoCAD, prefer the header to be
included, other do no not requireit.

Separate arcg/lines? This option in effect performs the command DI MENSP Cur ve:
Ar cs/ Li nes to all curves when writing them. This helps the receiving system interpret
geometric featuresin the curves.

How to store the faceted model? The dternatives are 3D faces, and polyface mesh. The
latter takes less space to store, but the 3D faces seem to be more generally recognized by the
receiving systems.

How to separate the DXF layers? This determines what the receiving system storesin its
different layers, to make the manipul ation of the objects easier. The dternaives areto
separate the objects (faceted models) as they are stored in DEsKARTES inside different
elements, or according to their materia definitions.

Store al to ENTITIES section? YES or NO, depending on what the receiving system likes
better.

-> SGlI Inventor (identifier iv)
This outputs the sel ected faceted model in the SGI Inventor format. The shading colors
assigned to the model swill be transported, too. The option isavailable only with Silicon
Graphics operating systems IRIX 5.x (or higher).

- > PogtScript (identifier eps or aps)
Writes a 2D object (curve, polyline, set of curves, text etc.) into a PostScript file.

Two slightly different PostScript flavors are available, and can be chosen as a parameter:
Encapsulated PostScript (eps) and Adobe lllustrator PostScript (aps)
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Note: The PostScript preview image isnot included in the output file.

-> Point cloud
Writes an ASCII point cloud file

Rapid Prototyping
The following data formats are specific to transporting data to Rapid Prototyping, aswell as
some Anadysis and Manufacturing systems.

-> STL (identifier stl)

Writes a faceted model or an dement of thoseintothe. st file DESKARTES asks,
whether the data should be stored in ASCI| or binary format.

Note that the model should have no holes, and its normals should point into the same
direction, if it isto be manufactured. The same rules apply to the creating solid faceted
models as with command DI MENSP Facet ed: Vol une.

-> Sice (identifier dc, cli or dli)

Writes a set (dement) of planar 3D polylinesinto a dicefileformat, specific to different
rapid prototyping systems.

File:Del ete

Deetesthe selected file.
Note: Thefileisdeleted permanently, the command cannot be undone.

Fi | e: Renane

Changesthe name of the file. The new name is asked as a parameter.

Note: This command requires you typein the file identifiers (prefix or suffix), too. It is good to keep
the identifier of the file—if there is no special reason for not doing sSo0—DESKARTES needs them for
recognizing thefile types.

Fi |l e: Convert

This command has various different uses:

1. It converts an image fileinto the desired file format. The user is asked which format to
convert to. For thetime being, standard Sun Raster files, Rgb files, BMP, TIFF filesand
XWD files may be converted into each other’s. Other conversion options may be requested
from your DESKARTES dealer.

2. The*“gr eyscal e” option convertsan colour i nage fileinto a similar file, but only
containing grey scale colours. Thisisrequired for applying bump mapped textures; see
TEXTURE menu.

3 The“3Dbunp” option convertsanr gb fileinto a“bunp_" file, that contains a faceted
representation for a 3D bump map of the image.

The number of facetsin the horizontal direction isasked as a parameter, default being
according to the number of pixelsin theimage. The Z heights in the bump maps are taken
from the pixel intensitiesin theimage.
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Oncethebunp_ fileisread into DeskArtes, it can be further scaled and transformed. One
way to apply such 3D bumpsis projecting them as decorations on other surfaces; see
command SURFACEP Proj ect toSurf.

The “bump” object al so contains a surface “box” around the bump object. The application
of the surface box is as follows. When the user transforms and projects the bump object
onto another surface, the surface box can be transformed together with the bump object. As
result, the surface box will finally cut through the surface where the bump was placed, and
it can be used to trim away the part beneath the bump.

4. If thesdected item isadirectory, which name endswith 'movi€, the pnm images inside the
directory will be combined into turntable animation. This command only works for SGI
IRIX 5.3 and higher.

The command startsan SGI utility called movieconvert, which converts a series of images
intoamovie. Typein 1intheFrom field and the amount of imagesinto the To field. The
names of the images are #.pnm. Press enter after having typed in the name.

After the conversion is finished, you can run the movie by double clicking it from the
operating system.

Note that the default location for the moviefileis the DESKARTES startup directory.

6. The command a so works as the interface for the DESKARTES Rapid Tools commands.
These are special routines for various Rapid Prototyping applications, described in a
separate set of Manuals.

7.
Fil e: Rapi d Process

This command contains functions specific to the DESKARTES Rapid Tools product, and it is
explained accordingly in the Rapid Tools user manuals.
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Fil e: (Un) Conpress

Compresses or decompresses a file. Compressing makes the file much smaller, saving alot of disk
space. Compressed files have“.Z” or “.gz" appended to their names.

Fi |l e:Read Curves

Thiscommand reads a 3D polyline curve from an ASCI | text file, which may be produced with a 3D
scanner for example. The file should contain three coordinate values per line, and the file name
should end with an “.asc” postfix.

File:To Tape

Writes the selected file onto magnetic tape, or some other data sorage device. This command is
availale only on the SGI platform.

File:Print Pic

This command prints the selected image file onto the default (color or gray scale) printer. The printer
is defined with the environment variable $DA_PRINTER.

Help Pane Commands

Hel p Dir: Sel ect

Selectsa help directory to be shown in the rightmost column of
the file manager. Help directories arerequired when you wish to
move, copy or link files from one directory to ancther.

Unlikethe other File Window commands, you first click the
command button, and then the directory to be chosen.

Hel pDi r: Pat h

Thiscommand dlows you to select the help directory anywhere in
the operating system directories.

You select the directory by typing in its compl ete operating system
path name in aspecia hdp path window. The previoudy used help
directories arelisted there, too, and you may select them by
pointing and clicking.

Hel p Dir:Cl ose

This command simply clearsthe help directory field, if you don't want to have it shown.
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Help File:lInfo

Shows the information on the help directory, smilar to command DATABASEP Di rectory:
I nf o.

Hel p Fil e: Read

Reads a file from the help directory, just as command DATABASEP Fi | e: Read for ordinary
directories.

Link File:FromHelp Dir

Creates a so-called symbolic link. This makes afile chosen from the hel p directory assessable from
your model directory, aswell.

Linking filesis usually better than copying files, as linked files only take up disk space for the
original file. Note, however, that if you changethelinked file, you will in fact affect the origina one.

Link File:To Help Dir

Creates a so-called symbolic link. This makes afile chosen from your model directory assessable
from the help directory, aswell.

Linking filesis usually better than copying files, as linked files only take up disk space for the
original file. Note, however, that if you changethelinked file, you will in fact affect the origina one.

Copy File:FromHelp Dr

Makes a copy of a file from the help directory into the model directory. The resulting copy hasthe
same name asthe origind. If a file with this name exists, the user will be asked to confirm that the
old file can be replaced.

Copy File:To Help Dr

Makes a copy of a file from the mode! directory into the help directory. The resulting copy hasthe
same name asthe origind. If a file with this name exists, the user will be asked to confirm that the
old file can be replaced.

Move File:FromHelp Dr

Movesthe selected file from the help directory into the model directory. If afile with this name
exists, the user will be asked to confirm that the old file can be replaced.

Move File:To Help Dir

Movesthe selected file from themode directory into the help directory. If afile with this name
exists, the user will be asked to confirm that the old file can be replaced.
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Object Window

The Object Window, which issituated on the | eft side of the DESKARTES user interface, containsa
pop-up menu with generd commands that deal with objects.

|:| |:| ._'i (=] t =

Choosing the Target Object

Pointing the cursor at the desired object name and clicking the left mouse
button chooses the target object.

The possible contents of the target object are visible in thelower window
fields. For example, if an element has been chosen for target object, the
lower fields display the objects that make up the e ement.

If there are more objects than fit in thewindow fidd, you may scan thelist
of objects with the mouse. Slide theright hand scroll bar of the window
field with the middle mouse button.

Displaying the Target Object

If thedisplay modeissetto SETTI NG> Dr aw: Aut 0, DESKARTES
automatically displaysthetarget object when you sdect it. If the new
target object is of different type than the previous one, e.g. surface vs.
projection curve, the old screen contents are erased.

Selecting the target object again (“double selection™) will fit it nicely in the
middle of the screen.

As an exception (to avoid undesired erasing), nothing changes on the
screen if an element issdlected. However, selecting the target e ement
again will draw all the surfaces under it. Seecting the same e ement athird
timewill fit its surfaces in the middle of the screen.

Sometimes you may wish to avoid automatic displaying, for instance to view 2D curves
simultaneously with 3D surfaces. The display mode Set t i ngsb Dr aw: Menu disables automatic
displaying. How the objects are displayed and erased is then controlled entirely with the DI SPLAY
menu commands.

A third alternative isto set displaying entirdy off, with Set t i ngsb Dr aw: None. Thisis useful
when displaying has no sgnificance and would only slow down the system, e.g. when executing
command series.

Object Window Pop-Up Menu

The Object Window pop-up menu commands are identical to thosein the
OBJECT and DI SPLAY menus They areincluded in the Object Window
for the greatest ease of use, to be found near the object lists.
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Settings Window

The Settings Window contains commands that arerelated to the way objects are input and displayed.
The Settings Window can be displayed and hidden by clicking the right mouse button within the
graphics window.

BACKUP EEEnEE
After each command that affects the geometry of the model (not, for example, I TEACH | EMED
display or file commands), DEskARTES makes a so-called backup file (called —
saf e_syst em) which contains the modeling situation preceding the REPS: “* Bspline
command. Thisis used for undoing commands with the UNDO command. ~w Bezier

«r Linear

By clicking at BACKUP, you may prevent DESkARTES from making backups.
Y ou might want to do this with very large models, as it might taketoo long to sHeRP | | sHonTH
write the backup file after each command. To allow making backups, click at
BACKUP again.

AREA: #* Whale

However, there's an aternative to make the backups faster. Normally the
backup files are stored in the current model directory. If the modd directory is
located somewhere € se in the network than the workstation from which
DEsKARTES isused, it will be much faster to store the files on the machine's

~ Four
#* futo
wr Menu
~ None
local disk. Thisbehavior can be controlled with command SYSTEMP Backup MODE: > Wirefr
~ Shaded

Control .

REFR: | OM

UNDO

CLIP: OFF
This command cancelsthe last command, which has changed the geometry of GRID:  OFF
the modd.

Shaws 110,00
If BACKUP has been disabled, UNDOreverts to the last backup file available. : I—

nap: |5, 00

If the commandsis executed immediately after launching DESKARTES and

selecting the last used directory, UNDO readsin the latest modeling situation HEHIEN
(backup file) within the directory. This meansthat model geometry will not be

logt in case of a program crash or power failure. |
See command SYSTEMP Backup Cont r ol on how to optimize the speed I_I—I—Ié |
of UNDQIng.

Note: File Window or visuaization commands may not be canceled with UNDO.

TEACH

If the same modeling commands need to be performed repeatedly, it is useful to make acommand
series of the commands, i.e. teach alesson to the system.

The command TEACH writes the subsequent commands and editing functions into the specified
command file, until the TEACH button is clicked again. The lesson may then be automatically
repeated with the EXEC button (see below).

Note: During the time the command seriesis being recorded, you may not use the Object Window or
the File Window commands. Target object selection must therefore be performed with the SELECT
menu commands.
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EXEC

This command executes a command series, created with TEACH, a given number of times.

Before execution garts, you are asked whether new command parameters will berequested a every
step of the execution, or whether the onesin the lesson will be used.

Y ou can dso determine whether the commands should be executed automaticaly, or if you want to
confirm each step before executing.

Finally, there's an option to have a brief delay between the commands, to make the execution look
nicer. If you want to run the command series as fast as possible, just use zero deay.

Note: Asyou give EXEC, the commands are executed just asthey were taught, with no intelligence
added. In particular, be sure you have theright target object selected before you start, the program
won't be ableto decideit for you. Note also that graphic picking may be dangerous under TEACH: it
could pick wrong objectsif the viewing window or the objects change with EXEC.

REPS

The buttons B- spl i ne, Bézi er and Li near next to the text REPS determine the input
representation of curves produced with the CURVE menu commands.

For example, if thetypeis set to B- spl i ne, thecommand CURVEP Desi gn: | nput assumes
tha the points entered are control pointsfor a B-spline curve.

The default value for the input type is B- spl i ne, which generally applies well to any kind of
modeling work.

SHARP/SMOOTH

The SHARP and [SMOOTH buttons control theinput curve shape. Depending on which button is
pressed down, a curve adopts a sharp or a smooth shape with command CURVEP Desi gn: | nput .

If Li near has been chosen for representation, the SHARP/ SMOOTH buttons have no significance
— polygons are always “sharp”.

AREA

The buttons next to the AREA text allow you to change the display area that DESKARTES uses to
view the objects.

Selecting AREA: Whol e makesthe entire graphics window the display area.

The AREA: Four option divides the graphics window into four quarters, called viewports. This
works with 3D objects only, 2D objects are not displayesd at all when the four quarters are chosen.
All 3D objects are displayed smultaneously in the X, Y, Z and 3D view quarters of the display. A
title text is displayed in each viewport quarter, showing its viewing direction.

The four views mode is especially useful with 3D transformations. Each quarter can be separately
zoomed and panned with the corresponding DISPLAY menu commands, or used for graphical
picking of objects. Furthermore, the Ar ea: Four option isfully integrated with scene and surface
editing, aswdl as 3D curve input and editing. All editing changes are shown in the four viewports
s multaneously.

DRAW

Change the display mode with the three buttons. The possible settingsare Aut o, Menu, and None.
The default setting is Aut o.
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The meanings of the display modes are:
Auto - Objects are displayed automatically as they are sel ected.

Normally, the current display contents are erased when a new type of object is selected.
However, the screen is not erased when section curves are created/chosen, or if a projection set
is created from the current viewing direction (eye set to X, Y or Z).

Menu - Objects are not drawn or erased automatically when selected, but only when new
objects are created or deleted, or when specifically using the DISPLAY menu commands.

None - Nothing is ever displayed, except when specifically using the DISPLAY menu
commands. Use this option when displaying takestoo long and isnot needed, e.g. when deleting
several objectsin arow, or when executing long command series.

REFR

Generally all objects on the screen are redrawn when amenu or some other window disappears from
the screen. With large model s this feature may be too time consuming. Setting the refresh mode to
OFF disables this type of display refreshing.

CLIP

Thistoggle button allows you to temporarily set clipping on and off, when clip planes have first been
defined with command DI SPLAYP Define Cl i ps.

MODE

With the GL version you may switch between wireframe drawing to shaded mode &t any time. The
mode is chosen with theMW r ef r] and [Shaded| buttons. Note: When the object is shaded for the
first timeit will takelonger, but after that the objects are kept in the GL display listsand will be
rendered faster.

The grid makesit possible to snap pointsto exact coordinate values, and hel psvisuaize the
dimensions of an object.

The grid affects the points automatically only with the CURVEP Desi gn: | nput command. In
curve editing, the grid is used only when requested with the editing function g.

The command TRANSFb Cbj ect : Move appliesthegrid, if theright mouse button is pressed
during the command. All other commands use the grid purely as a visual ad.

Grid
The Gri d button switchesthe grid on and off, when clicked.
For three-dimensional objects, thegrid is shown asa“floor” on the xy plane.

Show

The density of the grid shown is displayed next to the Showtext. Change the density by clicking at it
and typing in the density.
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Shap

The “magnet effect” of thegrid is controlled with the Snap value. Points will be snapped at the
integer multiple val ues of the Snap vaue, when the grid isapplied.

Eye Directions

The eye direction buttons allow you to quickly set the eye paint to one of the coordinate axes, and
back to three-dimensional space. The buttonsare labeled X, Y, Z, and 3D. Each button setsthe eye
point to the corresponding view direction.

If you dlick at the same button twice, the viewing direction is changed to the opposite side, e.g., to
negative X axisdirection with the second clicking of the X button.

Whether the view direction is set to one of the axis, or to 3D, hasa great impact on how 3D
transformations work. See the TRANSF commands for further details.

Vector Color But t ons

The eight vector color buttons in the bottom of the Settings Window change the wire frame display
color of thetarget object.

What the colors actually are may be chosen interactively with the command SYSTEMP  Set
Col ors.
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S EDIT MODE EXPLANATION

The edit modes perform various functionsthat generally affect points, as opposed to objectsin the
command level. The menu commands are not available in editing mode. However, some of the
most important general commands have been made into editing functions. Such commands are, for
example zooming (and panning), screen refreshing and undoing.

The functionsin the edit modes are selected by clicking at their icons with the left mouse button. If
you click with the right button instead, a brief explanation of the function is displayed in the message
lines.

Most functions have a shortcut, or afunction key, assigned to them. They aretypically the first
letters of the function names. A function key executes the function just asif the corresponding icon
had been selected, only that they are faster to use once learned.

Note the difference between lowercase and UPPERCA SE function keys. They will have different
meanings. If a shortcut key does appear to work, check that you haven't accidentally pressed the
CapsLock key.

2D CURVE INPUT
new poi nt (ni ddl e) 24

Thisfunction adds a point to the polygon. The point is positioned by clicking with the left mouse
button. The point may be moved and is shown atached to the previous point by a ‘rubber band’ until
the left mouse button is clicked again.

del ete point (right) EE
Thisfunction removesthe lagt point drawn in the pol ygon.

. . = (]
nunmeri cal coordi nates X

Thisfunction adds a point by typing in its coordinates. The points are entered as horizontal and
vertical coordinates relative to the origin. Pointsto theright and above the origin should be entered
as positive values. Pointsto theleft and below the origin should be entered as negative values.

- - 2
rel ati ve coordi nat es

Thisfunction adds a point by typing in its coordinates. The points are entered as horizontal and
vertical coordinates relative to the last point. Pointsto the right or above the last point should be
entered as positive values. Pointsto the left or below the last point should be entered as negative
values.

.
wite curve @

Thisfunction finishes entering the points and saves the curve. If thelast paint in the polygon isnear
the firg point, the curve will be closed (the last point will be exactly connected to the first one).
Otherwise, the polygon will be open.
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.
gquit curve &

Thisfunction finishes entering the points but does not save the curve. All points input will be
discarded. The systems state after the edit command will be unchanged. Y ou are asked to confirm
command.

3D CURVE INPUT

To create a 3D curve, you must have a 3D curve set (or a 3D curve) sdected. To create a3D s, you
may select the 3D option when creating a projection set with OBJECTP New. The command
CURVEP Desi gn: | nput will then automatically enter the curvesin 3D.

In 3D input, the screen isaways split into four parts. The points may be entered and edited in the X,
Y and Z quarters, whilethe 3D view isjust for displaying the curve.

The firg two points of a curve are located by clicking the left mouse button in one view quarter. This
defines two of the paint's coordinates. Y ou may then click in another view quarter to show the third
coordinate position. If the same quarter is clicked twice, the third coordinate component is set equal
to the previous point, or zero for thefirst point.

It is often more convenient to enter the 3D coordinates numerically than interacting with the different
quarters. To do this, use the n function. The points are entered as coordinates relative to the origin.

After thefirst two points have been input, the program entersthe 3D curve-editing mode where
further points may be added and edited.

B-SPLINE CURVE AND POLYGON EDITING

Thiscommand alows you to interactively change the shape of a B-spline curve or apolyline, using
functions directed at the control points.

The functions have been divided into two tool boxes: local and global functions. Each toolbox may
be shown and hidden from the top two icons of the general icons. Local functionstypically affect
only the curve part near the chosen, active control point, whereas global functions change alarger
part of the curve or affect display events.

When working with B-splines, it is often the case that the projection set containstwo projection
curves for building the surface. Thus, it is alowed to edit two curves at atime by selecting their
curve set asthe target object.

The same functions are used to edit polygons and B-splines, though some do not have significance
for polygons. Bé&zier curves have dightly different functions, which are discussed later.
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General Functions

| ocal i1cons

Thisicon displays another window with iconsfor commandsintended to control the shape of the
edited curve by manipulating the control points of the curve. The remains visible until you click on
thisicon again.

gl obal icons

Thisicon displays another window with iconsfor commandsintended to control the shape of the
edited curve by manipulating the entire curve. It aso includes display control commands. The new
icon window remains visible until you click on thisicon again.

Any action that changes the curve may be canceled by clicking thisicon immediately after the
erroneous action. Only the last one action can be cancded by this command. If you have made many
incorrect edits they can be cancelled by exiting the edit mode by pressing g. Thiswill cancels all
changes made in this edit session.

curve di mensi on @

Thisfunction changes temporarily into curve dimens oning mode (see the command
DI MENSP Cur ve: Di nensi on).

wite curve @

Thisfunction finishes editing the curve and saves the edits.

quit curve &

Thisfunction finishes editing the curve but does not save the curve. All edits made will be discarded.
The systems state after the edit command will be unchanged. Y ou are asked to confirm the
command.

Local Functions

next point + E

Thisfunction makes the point following the current point active. Thisisuseful when control points
arelocated close together to ‘wak’ aong the control points. B-spline curves can contain multiple
points.

previ ous point -

Thisfunction makes the point preceding the current point active. Thisisuseful when control points
arelocated close together to ‘wak’ aong the control points. B-spline curves can contain multiple
points.

sel ect point (left) @

Thisfunction makes the point closest to the cursor the active point.
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B
mul tiple select (right) i

With thisfunction, it is possible to seect multiple pointsfor editing them simultaneously.

The function selects a point, called the“last point”. The last point ishighlighted by a double box
drawn around the point. All points between the active point and theright point are affected by certain
editing functionsincluding (| ef t) (graphical move), x (axial move), n (humerica move), and p
(projecting points).

Removing thelast point selection isachieved by selecting any point with |eft mouse button again.
move point (mi ddl e) P

When a point has been made active, clicking the middle mouse button allows graphicad moving. The
point follows the cursor movement, and the curve interactively changes shape according to the
position of the point. When the middle mouse button is clicked again, the function is ended and the
curveremainsin its new form.

When editing secondary projections, the moves are automatically restricted to the primary projection
direction. Seethe explanationswith BUl LD Cr eat e: Secondary Proj ecti on.

The function may also be used for moving multiple points, by using the ‘last point’ selection
technique with the right mouse button.

axi al nove

When a point has been made active, it may be graphicaly moved in an axis direction by this
command. The firg movement made with the mouse after executing the command and clicking the
left mouse button chooses the axis direction (horizontd or vertical). The point follows the cursor
movement, and the curve interactivel y changes shape according to the paosition of the point. When
the left mouse button is clicked again, the function is ended and the curve remainsin itsnew form.

The function may also be used for moving multiple points, by using the ‘last point’ selection
technique with the right mouse button.

. . B
mrror point &)

The active point is moved opposite ancther reference point. The mirror axis passes through the
object's fix point. The mirroring direction (horizontal or vertical) is chosen to be the nearest to the
axis. If thisisnot the required direction, you may have to move the point so that it is nearly opposite
firs.

The reference point (againg which the active point is going to be moved opposite) is pointed to with
the mouse after choosing the function.

Asauseful special case: if you select the active point itself asthereference point, it moves directly
onto the nearest axisthrough the fix point. Thisis useful for curvesthat areto be made into a surface
by rotating around the axis, asit avoids creating ahole or an overlap on the axisline.

U]
| evel point I“‘j'

Thisfunction aligns a point with ancther point, parale to one of the axes. The aigning direction
(horizontal or vertical) is chosen to be the nearest to the axis. If thisisnot therequired direction, you
may have to move the point so that it isnearly aligned first.

The reference point (againg which the active point is going to be aligned) is pointed to with the
mouse after choosing the function.
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Asauseful special case if you adign apoint twice with another point, it isaligned in both directions,
st to the same location as the other point. Thisis very useful when editing two curves and the end
points of the curve need to be made coincident.

proj ect point ¥

Moves the active point along a line between the points preceding and following it.

The function may also be used for moving multiple points, by using the ‘last point’ selection
technique with the right mouse button. In this case al the points between the active and the last point
are projected onto the line between the first and last sdl ected points.

When editing secondary projections, the multiple point projection isautomatically restricted to one
of the axial directions, so that only one of the contral points' coordinates change.

nmove i n/out Efi

Moves the active point continuoudy towards or away from the object's fix point.

. 9
numeri cal val ue X

Thisfunction changes the coordinates of the active point by entering numeric parameters for the
coordinates of the point.

The function may also be used for moving multiple points, applying the “last” point selection. In this
case, the amount of movement in the horizontal and vertica directions should, not the absol ute
coordinate values.

grid nove

Thisfunction graphically moves the active point, keeping it a the grid nearest grid snap points set
with Settingsh Gi d: Snap.

I nsert point

Thisfunction adds anew point next to the active point, at alocation shown with the mouse. The
point is moved continuously until the left mouse button is clicked again.

The point is added to the nearest side of the active point. If appropriate, the point isadded to the end
of acurve.

del ete point

Thisfunction deletes the selected point from the control polygon.

copy poi nt A

The function copies (duplicates) apoint. The copy is placed in exactly the same |ocation as the active
point.

If asingle point is copied, adouble point will result. The B-spline curve will form arounded corner
near the double point. Double points are displayed in yellow.

If adouble point is copied again, atriple point will result. The B-spline curve will go through the
point, whereit will have a sharp corner. Triple points are displayed in red.

There is no advantage to copying atriple point. It has no effect on the geometry.

Many functions treat double and triple pointslike single ones, e.g., moving the points with the
middl e mouse button.
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beta points Eﬁ

Thisfunction adds two points between the active point and the points immediately adjacent to it.
Thishas the effect of creating agently rounded corner. It may be edited as desired but if the function
p is used the sze of the rounding can be adjusted by moving the points near to the active point.

roundi ng

Thisfunction createsacircular rounding or fillet a the active point. A parameter window is
displayed requesting the radius and the number of pointsto be used to create the rounding.

Undo roundi ng @

The quickest way of removing arounding which hasjust been created iswith the u function, undo. If
the rounding has been created some time earlier, thisfunction can be used to cancel it. After
executing the function, indicate the rounding to be removed by pointing with the mouse at the first
and lagt point. These pointsand al the pointsin between are deleted and the origina corner point is
added.

[
two point arcs

Thisfunction creates an arc through two points using the chasen number of contral points. The user
is prompted to locate the two end points and then indicate the desired approximate center point of the
arc with themouse. A parameter window is then displayed requesting the arc radius numerically.

: =K,
three point arc =

Thisfunction creates an arc through three user-selected points, using a given number of control
points. The user is prompted to locate the three points with the mouse. Since three points exactly
define aradius no further user intervention isrequired.

Asaspecial case, if two of the selected points are the same, the arc will continue in the tangent
direction from the doubly chaosen point.

Global Functions

open curve - B

Thisfunction opensa closed curve.

Cl ose curve -

Thisfunction closes an open curve.

First point -

Thisfunction makes the active point the first paint of a closed curve.

It is often required to set the first point of closed section curves for the command

BU LDp Creat e: Surf ace. A moreimportant use for this function is temporarily moving the
firgt point for certain global function. In particular, thefunctions s, t , T, and move multiple point’s
functions may affect the wrong half of the curve. Moving the control point to a different part of the
curve can cure this problem.
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Tw st points

Thisfunction rotates severa control points simultaneoudy around a given point. Select the first and
last pointsto be rotated with the left mouse button, then locate the position of the center point of
rotation, which does not have to be on a control point. Therotation angleis entered numerically.

Shar pen points

Thisfunction duplicates or triplesall the control points of a curve, likethe function ¢ for individual
points, or makesall the control points sngle.

With double points, the B-spline curve will form arounded corner near the double point. Double
points are displayed in ye low.

With triple points, the B-spline curve will go through the point, whereit will have a sharp corner.
Triple points are displayed in red.

Many functions treat double and triple pointslike single ones, e.g., moving the pointswith the
middl e mouse button.

Round all corners

Thisfunction replaces all double and triple control pointswith acircular arc rounding in the same
way asfunction r does. A parameter window is displayed requesting the radius and the number of
points to be used to creste the rounding.

Add points h-x

Thisfunction changes the number of control points used to define a curve. Thisfunction may be
used to define projection curves, for the command BUI LDb Cr eat e: Sur f ace, with an equal
number of points athough other methods of achieving thisexis.

Note: changing the number of control points usualy changesthe shape of the curve.

Doubl e nunber of points 2x

Thisfunction doubles the number of control points used to define a curve.

Note: Unlike the previous function A, this function does not change the shape of the curve.

= T
zoom and pan I&

This command dtersthe scale of the viewing window. The scale of the window can be set either
graphically, or relaive to the current scale.

Tozoom in fredy by a view box, press and hold the |eft mouse button with the cursor at the
center of where you want to zoom. Move the mouse up or down and arectangle showing
the new window is displayed. Thewindow is fixed by re easing the mouse button.

The view will change continuously if you press the middle mouse button whilst moving the
mouse. However, in four views and the edit modes, zooming always worksin box mode as
above.

By clicking the right button, the window becomestwice as big asit currently is— the
objects on the screen are shown smaller.

By clicking on any key on the keyboard, you will be able to pan instead of zooming. Pan the
view by dicking with the left mouse button at any point on the screen, then move the cursor
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to the new location of thefirst point, and re ease the button. This featureis particularly
useful when zooming in the various edit modes, where only the zoom function is available.

Zoom back

Thisfunction returns the viewing window to what it was when editing was begun.

|ca]
Refresh curve |£

Erases the screen and redraws the contents. Thismat be needed to clean up the display after
graphical moving

The function has a useful side effect. If you give the function twice in arow, the second execution
displays the last TextPaint image contents. Y ou can then use this astemplate for curve editing,
matching the shape of the curve to the shapein the picture.

Knot s FE

Thisfunction displays and hides the knot points. The knot points determine the positions of the
cross-sections for thecommand BUI LDP Cr eat e: Sur f ace. They are associated with cont r ol
poi nts and sowill belocated on the curve quite close to a control point.

Ext ents

Thisfunction changes the curve back to the size it had when editing was begun. This may be useful
when editing cross-sections for building a surface, to keep them in the scales forced by the projection
Ccurves.

Vol une

Thisfunction computes the volume of a surface that would be created by rotating the edited curve
around the vertical axis. If the curve does not touch the axis then the volume is cal culated asthe end
of the curve was projected onto the axis.

BEZIER CURVE EDITING

Thiscommand alows you to interactively change the shape of a Bézier curve.

The functions have been divided into two tool boxes: local and global functions. Each toolbox may
be shown and hidden from the top two icons of the general icons. Local functionstypically affect
only the curve part near the chosen, active control point, whereas global functions change alarger
part of the curve or affect display events.

When the command starts, DESKARTES displays the Bézier curve with its knot points. The knot
points are marked as small boxes on the curves. One of the knot pointsis selected as active.

At both sides of the selected knot paint, two crosses are displayed. They are the so-called handles,
which alow changing the curve shape without moving the knots. The handles are located in the
curve stangent direction rdative to the corresponding knot point.

The curve may be smooth a aknot point, so that the curve continues smoothly from one curve
segment to another. In this case, both the knot point and its handlesliein aline. Otherwise, the curve
is sharp, which meansthat thereis acorner at the knot.
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General Functions

| ocal i1cons

Thisicon displays another second window containing icons intended to control the shape of the
edited curve by manipulating the control points of the curve. The new window remains visible until
you click on thisicon again.

gl obal icons

Thisicon displays another window containing iconsto contral the shape of the edited curve by
manipulating the entire curve. It also includes display control commands. The new window remains
visible until you click on thisicon again.

Undo

Any action that changes the curve may be canceled by clicking thisicon immediately after the
erroneous action. Only the last one action can be cancded by this command. If you have made many
incorrect editsthey can be cancelled exiting the edit mode by pressing g. This cancesall changes
madein this edit sesson.

curve di mensi on @

Thisfunction changes temporarily into curve dimens oning mode (like the command
DI MENSP Cur ve: Di nensi on).

wite curve @

Thisfunction finishes editing the curve and saves the edits.

quit curve &

Thisfunction finishes editing the curve but does not save the curve. All edits made will be discarded.
The systems state after the edit command will be unchanged. Y ou are asked to confirm the
command.

Local Functions

next point + i)

Thisfunction makes the point or handle following the current point active. Thisis useful when
control points are located close together to ‘walk’ along the contral points.

previ ous point -

Thisfunction makes the point or handle preceding the current point active. Thisis useful when
control pointsare located close together to ‘walk’ along the contral points.

sel ect point (left)

Thisfunction sdects the closest knot point or handleto the cursor.
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B
mul tiple select (right) ot

With thisfunction, it is possible to seect multiple pointsfor editing them simultaneously.

The function selects a point, called the“last point”. The last point ishighlighted by a double box
drawn around the point. All points between the active point and theright point are affected by certain
editing functionsincluding (| ef t) (graphical move), x (axial move), n (humerica move), and p
(projecting points).

Removing thelast point selection isachieved by selecting any point with |eft mouse button again.
move point (mi ddl e)

When a point has been made active, clicking the middle mouse button allows graphicad moving. The
point follows the cursor movement, and the curve interactively changes shape according to the
position of the point. When the middle mouse button is clicked again, the function is ended and the
curveremainsin its new form.

If the curve is smooth at the active point, the function moves both the handle pointsin such away
tha the curve remains smooth. If you wish to move just one handletangent continuously at atime,
use function p instead.

If the curve is not tangent continuous at the knot point, only the active point moves.

The function may also be used for moving multiple points, by using the ‘last point’ selection
technique with the right mouse button.

axi al nove

When a point has been made active, it may be graphicaly moved in an axis direction by this
command. The firg movement made with the mouse after executing the command and clicking the
left mouse button chooses the axis direction (horizontd or vertical). The point follows the cursor
movement, and the curve interactivel y changes shape according to the paosition of the point. When
the left mouse button is clicked again, the function is ended and the curve remainsin itsnew form.

The function may also be used for moving multiple points, by using the ‘last point’ selection
technique with the right mouse button.

m rror point E@

The active point is moved opposite ancther reference point. The mirror axis passes through the
object's fix point. The mirroring direction (horizontal or vertical) is chosen to be the nearest to the
axis. If thisisnot therequired direction, you may have to move the point so that it is nearly opposite
firs.

The reference point (againg which the active point is going to be moved opposite) is pointed to with
the mouse after choosing the function.

Asauseful special case: if you select the active point itsef asthereference point, it moves directly
on the nearest axisthrough the fix point. Thisisuseful for curvesthat are to be made into a surface
by rotating around the axis, asit avoids cregting ahole or an overlap on the axisline.

| evel point i

Thisfunction aligns a point with ancther point, parale to one of the axes. The aigning direction
(horizontal or vertical) is chosen to be the nearest to the axis. If thisisnot therequired direction, you
may have to move the point so that it isnearly aligned first.

The reference point (againg which the active point is going to be aligned) is pointed to with the
mouse after choosing the function.
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Asauseful special case: if you adign apoint twice with another point, it is aligned in both directions,
st to the same location as the other point. Thisis very useful when editing two curves and the end
points of the curve need to be made coincident.

move point (niddl e)

When a point has been made active, it may be gripped by clicking the middle mouse button. The
point follows the movements of the cursor. The function is ended when the middle mouse button is
clicked again.

If the curve is smooth at the active knat, the function moves both the handle pointsin such away that
the curve remains smooth. If you wish to move just one handl e and keep the curve smooth, usethe
function p ingtead.

If the curve is not smooth at the knot point, only the active point (knot or handle) moves.

B

proj ect point Eid

Moves the active handle point along the tangent line of the nearest knot point.

The function may also be used for moving multiple points, by using the ‘last point’ selection
technique with the right mouse button. In this case, all the points between the active and the last
point are projected onto the line between the first and last selected points.

angl e A

Thisfunction rel ocates the active control point so that the curve will become sharp at the nearest
knot point. The angle of the sharp corner isrequested in a parameter window. The angle should be
entered in degrees.

. [CHS]
numeri cal val ue F]

Thisfunction changes the coordinates of the active point by entering numeric parameters for the
coordinates of the point.

If the curve is smooth at the active knat, the function moves both the handle pointsin such away that
the tangent continuity is preserved. If you wish to move just one handle and keep the curve smooth,
use the function p instead.

If the curve is not tangent continuous at the knot point, only the active point (knot or handle) moves.

The function may also be used for moving multiple points, applying the “last” point selection. In this
case, the amount of movement in the horizontal and vertica directions should, not the absol ute
coordinate values.

grid nove

Thisfunction graphically moves the active point, keeping it a the grid nearest grid snap points set
with Settingshk Gid: Snap.

. . N
i nsert point -

Thisfunction adds anew point (and its handles) a the nearest point to the location shown with the
mouse.

The shape of the curve does not change and tangent continuity is preserved. If appropriate, the new
point isplaced a one end of the curve.
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del ete point £

Thisfunction deletes the active selected point (and its handles) from the curve.

cor ner @

Thisfunction is used to create sharp corners on a curve.

After pressing amouse button, the active point follows the cursor and all other pointsremain where
they are. Stop moving the point by clicking the mouse button again.

snooth - b E‘E

Moves the active point so that the curve becomes smooth at the closest knot point.

roundi ng

Thisfunction createsacircular rounding or fillet a the active point. A parameter window is
displayed requesting the radius and the number of pointsto be used to create the rounding.

Undo roundi ng

The quickest way of removing arounding which hasjust been created iswith the u function, undo. If
the rounding has been created some time earlier, thisfunction can be used to cancel it. After
executing the function, indicate the rounding to be removed by pointing with the mouse at the first
and lagt point. These pointsand al the pointsin between are deleted and the origind corner point is
added.

two point arcs

Thisfunction creates an arc through two points using the chasen number of contral points. The user
is prompted to locate the two end points and then indicate the desired approximate center point of the
arc with themouse. A parameter window is then displayed requesting the arc radius numerically.

three point arc

Thisfunction creates an arc through three user-selected points, using a given number of control
points. The user is prompted to locate the three points with the mouse. Since three points exactly
define aradius no further user intervention isrequired.

Asaspecial case, if two of the selected points are the same, the arc will continue in the tangent
direction from the doubly chaosen point.

Global Functions

open curve - B

Thisfunction opensa closed curve.

OH

Cl ose curve

Thisfunction clases an open curve.

DeskArtes Reference ¢ Edit Commands « Page 174



First point

Thisfunction makes the active point the first paint of a closed curve.

It is often required to set the firgt point of closed section curves for the command

BU LDb Creat e: Sur f ace. A moreimportant use for this function is temporarily moving the
firgt point for certain global function. In particular, thefunctions s, t , T, and move multiple point’s
functions may affect the wrong half of the curve. Moving the control point to a different part of the
curve can cure this problem.

Tw st points

Thisfunction rotates severa control points simultaneoudy around a given point. Select the first and
last pointsto be rotated with the left mouse button, then locate the position of the center point of
rotation, which does not have to be on a control point. Therotation angleis entered numerically.

Round all corners )

Thisfunction replaces all sharp corner knot points with acircular arc rounding.

Sharpen all corners

The curve will take the shape of a polygon that goes through the knot paints.
smooth All corners

All corner points become smooth.

Doubl e nunber of points 2%

Thisfunction doubles the number of points used to define a curve. Thisis often required to improve
the accuracy for 3D Building.

W
zoom and pan B

This command dtersthe scale of the viewing window. The scale of the window can be set either
graphically, or relaive to the current scale.

Tozoom in fredy by aview box, press and hold the | eft mouse button with the cursor at the
center of where you want to zoom. Move the mouse up or down and arectangle showing
the new window is displayed. Thewindow is fixed by re easing the mouse button.

The view will change continuously if you press the middle mouse button whilst moving the
mouse. However, in four views and the edit modes, zooming always worksin box mode as
above.

By clicking the right button, the window becomestwice as big asit currently is— the
objects on the screen are shown smaller.

By clicking on any key on the keyboard, you will be able to pan instead of zooming. Pan the
view by dicking with the left mouse button at any point on the screen, then move the cursor
to the new location of thefirst point, and re ease the button. This featureis particularly
useful when zooming in the various edit modes, where only the zoom function isavailable.

Zoom back

Thisfunction returns the viewing window to what it was when editing was begun.
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Refresh curve Imﬁ

Erases the screen and redraws the contents. Thismat be needed to clean up the display after
graphical moving

The function has a useful side effect. If you give the function twice in arow, the second execution
displays the last TextPaint image contents. Y ou can then use this astemplate for curve editing,
matching the shape of the curve to the shapein the picture.

Knot s E

Thisfunction displays and hides al the handles and knot points.

Thisis especialy useful to check that neighboring handles are not going past each other, which
might result into fluctuating behavior on the curve.

Ext ent s (8

Thisfunction changes the curve back to the size it had when editing was begun. This may be useful

when editing cross-sections for building a surface, to keep them in the scales forced by the projection
Ccurves.

Vol une

Thisfunction computes the volume of a surface that would be created by rotating the edited curve

around the vertical axis. If the curve does not touch the axis then the volumeis cal culated asthe end
of the curve was projected onto the axis.

3D CURVE EDITING

If you have sdected a 3D curve as the target object, the command CURVEP Desi gn: Edi t will

enter the 3D curve edit mode. Y ou will aso enter this mode when inputting a 3D curve after
inputting the first point.

In 3D editing, the screen isaways split into four quarters. The points may be edited in thex, y and z
quarters, while the 3D view isjust for displaying the curve.

3D editing appliesto Bézier curves and polylines only, it can not be used for B-spline curves. The
3D curve editing functions are similar to the 2D Bézier curve case.

The generd differences compared to the 2D Bézier editing functions are:

The local functions gpply to the chosen view quarter, e.g., vertical point move with X moves
the point vertically in the chosen view.

Global functions act independently of the view. Also, the corner fillet function r affects
appliesin 3D, independently of the chosen view quarter.

Last point selection is not available, instead, functions N and P perform the multiple point
functionality of n and p.

The functions x, mand | ask for the direction as a separate parameter, asit isdifficult to
determine the directions automatically in 3D views.

The function L is special to the 3D curve editing functions. It ends the curve at the chosen
knot point, while the other half of the curveisadded to the object list. Its particular useis
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for creating two 3D projection curves out of one closed (trim) curvefor BUI LDP Cr eat e:
Sur f ace.

B-SPLINE SURFACE EDITING

Thiscommand edits B-spline surfaces with local changes.

The editing is accomplished either using the entire display area from the eye point, or in four quarters
of the screen displaying the object from four different views.

DEsSkARTES inquires whether you wish to edit the surface using the control mesh or the surface
points. If surface points are chosen, you may directly change the locations of the points on the
surface. The control mesh, on the other hand, affects the surface indirectly the same way a control
polygon affects a curve.

The surface points are situated a the crossings of the lengthwise and crosswise curves that define the
surface. A surface point is displayed only if it is active, whereas the control mesh isalways displayed
in itsentirety. In the following section, “point” refers to either a point on the control mesh or a
surface point, depending on the chosen mode.

In practice, it isrecommended that al changes be made editing surface curves (thec and |
functions): interaction in plane is dways simpler than in three-dimensional space.

next cross point + ]

Thisfunction makes the point following in the cross-wise direction the current active point active.
previ ous cross point +

Thisfunction makes the point preceding in the cross-wise direction the current active point active.
next |ength point >

Thisfunction makes the point following in the length -wise direction the current active point active.
previous length point < i

Thisfunction makes the point preceding in the length-wise direction the current active point active.
sel ect point (left) Fa

Clicking the left mouse button activates the point nearest to the cursor.

move horizontal (middle) 2

The point ismoved continuously, so that the x and y coordinates change while z remains constant.
If four display areas are used, the point is moved in the plane where the point was sdl ected.

nove vertical (right) &

The point ismoved continuously, so that the z coordinate changes while x and y remain constant.
If four display areas are used, the point is moved in the plane where the point was sdl ected.
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. [CHS]
nunmeri cal val ues %3

Thisfunction changes the coordinates of the active point by entering numeric parameters for the
coordinates of the point.

add to coordi nate val ues [%x

Thisfunction changes the coordinates of the active point by adding values entered as numeric
parametersto the coordinates of the point. This has the effect of moving the point by the amount
entered.

. . I@:
Ccross-wi se editing -

Thisfunction picks a cross-wise curve of the surface for curve editing on a plane. The chosen curve
is the one that goes through the active point, or, if the control mesh is being edited, the nearest cross-
wise section.

Usually, the cross-wise curves of a surface are three-dimensional curves and have to be projected
into aplane for editing. DESKARTES asks for the projection direction. The default choiceisan
arbitrarily oriented plane that would deform the curve least.

The dternative isto project the curve in one of the coordinate axis directions. If the chosen direction
is z, the curve will be edited within the xy-plane, etc. The values of the curve in the projection
direction will bereturned to the curve after editing is compl ete.

The two-dimensond projection of the curve isdisplayed in the lower left corner of the graphics
window, scaled to asizeto fit the screen. If four display areas are used, it is displayed in the middle.

The projected curves may be edited using al of the CURVEP Desi gn: Edi t functions However,
the number of contral points may not be changed.

Curve editing can be finished with the wfunction, which applies the curve changes to the surface. If
the g function isused to exit, the changes are not applied to the surface.

| engt hwi se editing [

Thisfunction picks alength-wise curve of the surface for curve editing on a plane The chosen curve
is the one that goes through the active point, or, if the control mesh is being edited, the nearest cross-
wise section.

Usually, thelength -wise curves of a surface are three-dimensional curves and have to be projected
into aplane for editing. DESKARTES asks for the projection direction. The default choiceisan
arbitrarily oriented plane that would deform the curve least.

The dternative isto project the curve in one of the coordinate axis directions. If the chosen direction
is z, the curve will be edited within the xy-plane, etc. The values of the curve in the projection
direction will bereturned to the curve after editing is compl ete.

The two-dimensiona projection of the curve isdisplayed in thelower left corner of the graphics
window, scaled to asizeto fit the screen. If four display areas are used, it is displayed in the middle.

The projected curves may be edited using al of the CURVEP Desi gn: Edi t functions However,
the number of contral points may not be changed.

Curve editing can be finished with the wfunction, which applies the curve changes to the surface. If
the g function isused to exit, the changes are not applied to the surface.

undo e

Any action that changes the curve may be canceled by clicking thisicon immediately after the
erroneous action. Only the last one action can be canceled by this command. If you have made many
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incorrect editsthey can be cancelled by exiting the edit mode by pressing g. Thiswill cancels all
changes made in this edit session.

Refresh di spl ay P

Erases the screen and redraws the contents. This may be needed to clean up the display after
graphical moving

. =]
wite surface

Thisfunction finishes editing the surface and saves the edits.

. m
quit surface

Thisfunction finishes editing the surface but does not save the surface. All edits made will be
discarded. The systems state after the edit command will be unchanged. Y ou are asked to confirm the
command.

BEZIER SURFACE EDITING

This command edits Bézier surfaces with local changes, either by moving points on the control mesh
or by editing curves on the surface.

DeskARTES will ask you if the surface isto be edited by displaying the entire control mesh, or
showing just apart of it around the active point.

The control mesh describes the surface the same way the control points of a curve describe a Bézier
curve. At the corners of the surface patches, the control points lie on the surface itself.

In practice, it isrecommended that changes are be made by editing surface curves, with interaction
on aplane, ingead of in three-dimensional space.

next cross point + =)

Thisfunction makes the point following in the cross-wise direction the current active point active.

previ ous cross point +

Thisfunction makes the point preceding in the cross-wise direction the current active point active.

next length point >

Thisfunction makes the point following in the length -wise direction the current active point active.

previous length point < i

This function makes the point preceding in the length-wise direction the current active point active.

sel ect point (left)

Clicking the left mouse button activates the point nearest to the cursor.
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move horizontal (middle) s

The point is moved continuously, so that the x and y coordinates change while z remains constant.
Neighboring points may changein order to keep the surface smooth.

If four display areas are used, the point is moved in the plane where the point was sd ected.

nove vertical (right) EE

The point ismoved continuously, so that the z coordinate changes while x and y remain constant.
Neighboring points may changein order to keep the surface smooth.

If four display areas are used, the point is moved in the plane where the point was sdl ected.

. [CHS]
nunmeri cal val ues o3

Thisfunction changes the coordinates of the active point by entering numeric parameters for the
coordinates of the point. Neighboring points may change in order to keep the surface smoath.

add to coordi nate val ues %

Thisfunction changes the coordinates of the active point by adding values entered as numeric
parametersto the coordinates of the point. This has the effect of moving the point by the amount
entered. Neighboring points may change in order to keep the surface smooth.

£l

Numeri cal val ue ho 33

Thisfunction changes the coordinates of the active point by entering numeric parameters for the
coordinates of the point. Neighboring points will not change so this function may produce a sharp
corner.

Add to val ues @E

Thisfunction changes the coordinates of the active point by adding values entered as numeric
parametersto the coordinates of the point. This has the effect of moving the point by the amount
entered. Neighboring points will not change so this function may produce a sharp corner.

. . I@:
Ccross-wi se editing -

Thisfunction picks a cross-wise curve of the surface for curve editing on a plane. The chosen curve
is the one that goes through the active point, or, if the control mesh is being edited, the nearest cross-
wise section.

Usually, the cross-wise curves of a surface are three-dimensional curves and have to be projected
into aplane for editing. DESKARTES asks for the projection direction. The default choiceisan
arbitrarily oriented plane that would deform the curve least.

The dternative isto project the curve in one of the coordinate axis directions. If the chosen direction
is z, the curve will be edited within the xy-plane, etc. The values of the curve in the projection
direction will bereturned to the curve after editing is compl ete.

The two-dimensiona projection of the curve isdisplayed in thelower left corner of the graphics
window, scaled to asizeto fit the screen. If four display areas are used, it is displayed in the middle.

The projected curves may be edited using al of the CURVEP Desi gn: Edi t functions However,
the number of contral points may not be changed.

Curve editing can be finished with the wfunction, which applies the curve changes to the surface. If
the g function isused to exit, the changes are not applied to the surface.
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| engt hwi se editing [

Thisfunction picks alength-wise curve of the surface for curve editing on a plane The chosen curve
is the one that goes through the active point, or, if the control mesh is being edited, the nearest cross-
wise section.

Usually, thelength -wise curves of a surface are three-dimensional curves and have to be projected
into aplane for editing. DESKARTES asks for the projection direction. The default choiceisan
arbitrarily oriented plane that would deform the curve least.

The dternative isto project the curve in one of the coordinate axis directions. If the chosen direction
is z, the curve will be edited within the xy-plane, etc. The values of the curve in the projection
direction will bereturned to the curve after editing is compl ete.

The two-dimensiona projection of the curve isdisplayed in thelower left corner of the graphics
window, scaled to asizeto fit the screen. If four display areas are used, it is displayed in the middle.

The projected curves may be edited using al of the CURVEP Desi gn: Edi t functions However,
the number of contral points may not be changed.

Curve editing can be finished with the wfunction, which applies the curve changes to the surface. If
the g function isused to exit, the changes are not applied to the surface.

. H)
i nsert surface curve |£

Thisfunction insertsanew curve on the surface. Point and click with the left mouse button where
you want to add the new curve. The system asks whether you want to add a cross-sectional curve, a
lengthwise curve or both.

undo Fir

Any action that changes the curve may be canceled by clicking thisicon immediately after the
erroneous action. Only the last one action can be cance ed by this command. If you have made many
incorrect editsthey can be cancelled by exiting the edit mode by pressing g. Thiswill cancels all
changes made in this edit session.

Ref resh di spl ay e

Erases the screen and redraws the contents. This may be needed to clean up the display after
graphical moving

. =]
wite surface

Thisfunction finishes editing the surface and saves the edits.

. m
quit surface

Thisfunction finishes editing the surface but does not save the surface. All edits made will be
discarded. The systems state after the edit command will be unchanged. Y ou are asked to confirm the
command.

DIMENS ONING

This mode produces dimension drawings of a curve or acurve st.
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The dimensions are positioned by using the mouse to draw alinethat crossesthe curve. If theline
does not intersect any curve, the nearest curve endpoint will be sel ected.

After thedimension is computed and itstext is displayed you'll see the cursor change into a question
mark. The dimension text can now be positioned at a chosen location by clicking on the left mouse
button or any other button if you want to keep the current location.

boundi ng box [

Thisfunction computes the horizontal and vertical dimensions of the curves. You are asked to
position the two dimension lines where you want, then place the texts.

poi nt val ue

Thisfunction computes the location of a curve point. Draw aline intersecting the curve with the left-
hand mouse button, and place the dimension text.

di st ance

Thisfunction computes the minimum distance between two points.

The points are sdected one at atime by drawing aline with the left-hand mouse button. Position the
dimension where required, then place thetext.

t hi ckness

Thisfunction computes the distance between two points.

The points are sl ected with just one intersection line drawn with the left-hand mouse button. This
line should cross over the curve(s) twice. Position the dimension where required, then place the text.

hori zont al di stance

Thisfunction computes the horizontal distance between two points.

The points are sdected one at atime by drawing aline with the left-hand mouse button. Position the
dimension where required, then place thetext.

vertical distance

Thisfunction computesthe vertical distance between two points.

The points are sdlected one at atime by drawing aline with the left-hand mouse button. Position the
dimension where required, then place thetext.

angl e |@_<j

Thisfunction computes the angle between two gtraight lines, shown with intersection lines. The
dimension lines and text may be placed either inside or outside of the dimension lines.

fillet angle i

Thisfunction computes the angle of a B-spline or Bézier curve fillet. Only one intersection lineis
required, going through thefillet part of the curve.

The function only worksiif thefillet is originaly produced with the curve edit function r, and has not
been scaled or otherwise modified.
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radius of fillet

Thisfunction computesthe radius of a B-spline or Bézier curvefillet. There are two modes of
operation, depending on the part of curve to be measured.

The system first tries to seeif there exists a exactly defined radius, originally produced with the
curve edit function r . In this case only one intersection lineis required, and the radiusisreported
immediately.

If an exact fillet isnot found, the system asksthe user to locate two other points on the curve. The
program then computes and displays a circular arc which passes through the three points shown, and
reports theradius of that.

undo Eﬁ

Any action that changes made may be canceled by clicking thisicon immediately after the erroneous
action. Only thelast one action can be canceled by this command. If you have made many incorrect
changes they can be cancelled by exiting the edit mode by pressing g. Thiswill cancel al changes
madein this edit sesson.

Z00m scene @

Thisfunction allows zooming into the model during dimensioning, like in curve editing.

K]
Zoom back g

Thisfunction returns back to the default viewing state.

. . . =]
write di nensions

Thisfunction finishes dimensioning and saves the edits.
Note: this function is disabled when dimensioning is called from one of the curve edit modes.

. . . m
quit di mensi ons

Thisfunction finishes dimensi oning but does not save the dimensions. All edits made will be
discarded. The systems state after the edit command will be unchanged. Y ou are asked to confirm the
command.

LIGHT EDITING

The scene editor shows the model objects along with cameraand light points.

The camera or alight may be chosen active by pointing with the left mouse button, and changed with
various edit functions. All the changes may be ingantly shown in the true environment and with
camera view shading and ExTrace.
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A very useful way to interact with the scene editor is selecting Set t i ngsb AREA: f our before
garting the editor. Thisway you will see the cameraand thelight pointsin four views
simultaneously, and change them in any one of theviews at atime.

select (left) e

Thisfunction sdlects an object (light point or camera) as active by pointing and clicking with the | eft-
hand mouse button.

move horizontally (m ddle) 2.

In a 3D view, the function moves the selected object horizontally.

If theview direction is from one of the axes, the function moves the object fredy in the
corresponding view plane.

nove vertically (right) -

In a 3D view, the function moves the selected object vertically.

If theview direction is from one of the axes, the function moves the object fredy in the
corresponding view plane.

target point Vil

Thisfunction moves the camera or spotlight target point. After executing the function the middle
mouse button moves the selected object horizontaly and right mouse button moves the selected
object verticaly.

angl e &7

Thisfunction changes the camera or spot angle. Click on theleft-hand mouse button and move up or
down. The angleisdisplayed in the message line.

new | i ght B

Thisfunction adds anew light to the scene. Thelight is automatically placed above the “right
shoulder” of the camera. It may be outside of the field of view. Y ou may need to use the z function
to makeit visible.

delete |ight X,
Thisfunction deletesthe current active light.

.. .1
position val ues A

Thisfunction displays a parameter box allowing the currently sel ected object's position parameters
(location, target and angle) to be changed numerically.

| i ghting val ues i

Thisfunction displays a parameter box allowing the currently selected object's lighting parameters to
be changed numerically.

For alight point, thelighting parameters are the color and intensity of the light, whether it'sa
lighting spot light or not, and the dimming option which makes the light intensity vary according to
distancein ExTrace. A light point can al so be made “non-shadowing lights’: by setting the “cast
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shadow” option to NO, the corresponding light point will only cast light, but no shadows. The
overhead of ray tracing non-shadowing lightsis margina compared to shadowing lights. Thus, one
can define several (up to hundreds) of light pointsto illuminate a scene without increasing
computation times too much.

For the camera, the parameters are the global ambient light , and total intensity of the individua
lights which can thus be scaled at once

Vi ew i

Shows a view of the model as seen from the camera. This will give an impression of what the final
picture will contain but since the display does not take into account perspective there may be some
inaccuracies.

If agpotlight is selected, the function shows the model as “seen” from the light source. This shows
the areathat the spotlight will light.
)

shade &

Shows a shaded image of the model ware shading, with the currently chosen scene definitions and
preferences.

gl shade

Shows a shaded view of the modd as seen from the cameraiin a separate shading window, where it
may beinteractively rotated etc.

Keep the window on screen while performing the scene editing functions, and all the changes made
will be updated in the window after each operation is finished.

. E=
GL conti nuous shade |&

Shows a shaded view of the modd as seen from the cameraiin a separate shading window, where it
may beinteractively rotated etc.

Keep the window on screen while performing the scene editing functions, and all the changes made
will be updated in the window continuously as the mouse is moved. However, thisis only useful if
you have a fast enough machine to really show the changesin real time.

To exit the continuous shade mode, give function Gagain.

extrace i mage &

Thisfunction begins update of the ExTrace window to show the current scene modifications. For it
to work, ExTrace must have been started before entering scene editing. Thisisamost effective way
of seeing the effect of the edits you have made.

®
zoom and pan Al

This command dtersthe scale of the viewing window. The scale of the window can be set either
graphically, or relaive to the current scale.

Tozoom in fredy by aview box, press and hold the | eft mouse button with the cursor at the
center of where you want to zoom. Move the mouse up or down and arectangle showing the
new window is displayed. Thewindow isfixed by releasing the mouse button.
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The view will change continuously if you press the middle mouse button whilst moving the
mouse. However, in four views and the edit modes, zooming always worksin box mode as
above.

By clicking the right button, the window becomestwice asbig asit currently is— the objects on
the screen are shown smdler.

By clicking on any key on the keyboard, you will be able to pan instead of zooming. Pan the
view by dlicking with the left mouse button at any point on the screen, then move the cursor to
the new location of the first point, and rel ease the button. This featureis particularly useful when
zooming in the various edit modes, where only the zoom function isavailable.

. =
wite scene

Thisfunction finishes editing the scene and saves the edits.

. L]
quit scene

Thisfunction finishes editing the scene but does not save the scene. All edits made will be discarded.
The systems state after the edit command will be unchanged. Y ou are asked to confirm the
command.

TEXTPAINT EDITING

TextPaint isa simple painting program tailored for use within DESKARTES. Specifically, it can be
used to design and edit textures and backgrounds for ray tracing, or to edit pictures created with
ExTrace, for example, to add text.

TextPaint includes painting tools, pattern tools, tools for cropping, cutting, and pasting graphics,
polyline todls, and various controls for the above tools. It aso enables reading and writing of image
files, aswell as converting curves from the DEsK ARTES design modules to be used asabasisfor a
texture image.

Sarting TextPaint

Asthe program is started, the program asksif the current display contents should be converted to
TextPaint. Thisway, you can use the entire curve editing functionality of DESKARTESto make a
layout of the graphic design, and fill the curve areas with chosen colors or patterns with TextPaint.

Another alternative is to keep the contents of the current display area visible, but not include it in the
resulting image. Thisalows you to have a surface model shown as an underlying template while
drawing the picture. The picture can thus later be conveniently texture mapped onto the surface using
the bounding plane method, for instance.

The third alternative for starting TextPaint isto erase the background firgt, and start drawing on a
blank screen.

The toolboxes

The TextPaint tools are organized into anumber of tool boxes.

Theicons for the toolboxes are shown when TextPaint is started. Clicking on itsicon with the left
mouse button opens atoolbox. Thisdisplays thetools the toolbox contains. To close atoolbox, click
on itsicon again.
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7.

General tools

The general toolbox contains the most commonly used tools for making graphics. These include
Painting tools such as the pen, the airbrush, the eraser, and areafill.
File tools that read graphic and save graphic.
Undo tool to cancel the last operation.
Typographic tools for managing text.
Toolsthat deal with cutting and pasting.

The program a so includes functions for reading and writing existing texture files. This means that
for exampleray traced images may be edited, to change the color of individual pixels, add text, etc.

Both reading and writing may be directed at only a part of the texture or the whole image. If the
image istoo largeto fit into the graphic window, scrolling isavailable to work on sdected parts of
theimage at atime. Y ou may thus manipulate very largeimages, limited only by the computer
memory available.

Note: only 8-bit color images may be read into TextPaint. If you wish to edit 24-hit images, you
must first convert them to 8-bit. Use the command FI LESP Fi | e: Convert for this.

primtive tools =

The primitive tools are used to create primitive elements, such asrectangles, polygons, and ovals.
They can be either hollow or filled with asolid color or a pattern. Theleft column of the primitive
tool box hasthe hallow tools and theright one containsthe filled todls.

The ways the different tools work depend on a number of adjustable controls. For example, the pen
or airbrush width, pattern, and color may all be chosen. The appearance of the filled primitives
depends on what kind of fill is selected.

tile tools =

W

control tools

The effect of the various painting tools depends partly on the “mode’ set with the control todls:
solid, gtipple, or tile. “Solid” neans t hat what ever is drawnisdrawn intheactive calor.
“Stipple” usesa“transparent” pattern, with the background showing through transparent parts of a
pattern. “Tile” means that a non-transparent pattern is used. Thetiletools makeit possible to sdect,
create, and edit different kinds of tiling patterns

Col or Chart )

Slecting from color chart

Y ou may select the drawing color from the color chart by pointing at the desired color and clicking
the left mouse button. The selected color becomes the active drawing color and the drawing method
is set to solid. At the same time, the content of the color icon in the control tool changes to show the
new drawing color and drawing method.

Slecting from picture

You can select a color by clicking anywhere in the picture with the middle mouse button: the active
color changesto the color of the pixd you pointed. Thisworks while using the magnifying tool, too.
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Slecting fromcolor palette

You can change any color of the color chart by clicking at it with the middle mouse button. This
pops up the color palette window and alows you to edit the color in the usual way, as with command
SCENEP Edit:Materials.

The selected drawing color may also be changed with the color pal ette by pointing at the color icon
within the contral tools, and clicking the midd e mouse button.

However, note that changing a color in the color chart will change the picture: thase parts of the
picture that are colored with the changed color will change aswell.
Slecting the tools

Tools arethe actud functions used to create and edit graphics. All of the activity in TextPaint takes
place through them. To use — or select — atoadl, click at thetool icon with theleft mouse button.

Unlike other edit modes, shortcuts arenot available to activate the tools. To de-sdlect atoal, click the
right mouse button, or click at itsicon again with the left mouse button.

If you click at atool with the middle mouse button, a brief explanation of the command is shown in
the messageline.

Command menus

All the commands in the tool boxes can al so be started from the command menus at the top of the
screen. In addition, there are two commands that are found only in menus.

Selecting the command Main Pal ette from the PALETTES menu hides all the toolboxes.

If the current display has been chosen astemplate when starting TextPaint, it can be redrawn at any
timeby sdecting Ref resh Cbj ect from Pl CTURE menu.

General tools

Read Picture FromFile &

Thisfunction first requests the name of the fileto beread. The name is entered in the usua way,
without the preffixes and suffixes. For example, thefilet ex_nydesi gn. pi c. Z isentered as just
nydesi gn.

If the size of the picture to beread is smaller than the display area, abox the size of the picture
appears. The box may be placed within the display area by dragging the box to the desired location
and clicking the left mouse button.

If the pictureislarger than the selected display area, the display areaisautomatically enlarged to
hold the picture.

If the picture does nat fit into the entire graphi cs window, scrolling is enabled to work with selected
picture arees a atime.

Note: Reading a picture always changes some TextPaint color map slots and therefore may affect the
earlier contents of the display, even the user interface colors. The program, however, triesto
minimize the effect of this by sdecting color map slots for the new picture so that they do not
conflict with dots of previoudy read pictures. If thisisnot possible, awarning message is displayed
S0 you may cancel the reading.
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Wite Picture To File ot

Firgt, the program asksyou for the name of the file. The prefixes and suffixes should not be included
as the program adds them automatically.

After this, you will be asked which part of the picture isto be saved. There are four options.
Free select - Locate the lower |€ft and upper right corners of the saved area with the mouse.

Reative select - Specify theratio of the horizontal and vertical sides of theimage, then
draw the areathat will stick to the given ratios.

Whole drawing area - The entire display areawill be stored in thefile.

Last read picture - Thisisintended for storing large (retouched) images that don't fit in the
screen at once.

Undo Previ ous Action B

Thisfunction returnsthe picture to the state preceding the previous action. It cancels the changes.
Only the last action may be canceled.

Erase Picture

Thisfunction erasesthe entire picture. You may till get the picture back with the Undo function,
before starting another function.

Sel ect Font ]|

A font selection window appears. It has three sub windows, showing the fonts availablein the
system by the font name, style and size.

A new font may be selected by pointing on its name, syle and size in the sel ection windows and
clicking the left mouse button. When an item from one of thelistsis selected, the two other listsare
updated so that they contain only the viable combinations with this selected item. Y ou may aso
release the selections by clicking the selected item again with the left mouse button.

When all three attributes are specified, a separate window appears up below the sel ection window,
with sampletext displayed in the selected font.

To make the specified font active, click the OK -button at the bottom of the font selection window.
The font selection isended and an example text in the same, selected font gopearsin the font window
at theright end of the control toolbox.

If you only wish to examine the appearance of different fonts without actually selecting one as
active, end the font selection by clicking the CANCEL-button a the bottom of the font selection
window.

Type Text In Picture =

A pointer box appears. Sdect the sarting position of thetext by setting the box to the desired
location and click the left mouse button. The box remains there to show the position of thefirst
character.

When the starting point has been chasen, you may type text normally. The pointer box aways shows
where the next character will appear. If you want to select anew starting point while the function is
being performed, click the left mouse button within the graphi cs window and select the starting point
as described above.

The Ret ur n key allows you to start anew row, assuming that it fits within the drawing area. The
Del and Backspace keysallow you to delete characters, but only to the beginning of the row.
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The colors, display method, pattern, and font of the text is determined by the active control settings.
They may be changed normally while typing. However, if you change font, you may not delete
characters with the Del key beyond such a point, even if they are on the samerow.

Enl arge Part of Picture

A selection box appears. Place it on the area you wish to enlarge and click the left mouse button. The
selection box remains where you put it, and an enlarging window appeears in the upper part of the
screen.

The pixels of the enlarged part show as squares. Y ou may move the enlarging window to wherever
you want on the screen, so that the enlarged and the true-size pictures are visible smultaneously.
Y ou may also resize the enlarging window to cover alarger area of the picture.

The squares visible in the enlarging window may be colored with the active drawing color by
pointing at them and clicking the left-hand mouse button. The middle button allows you to choose a
new col or either from the enlarging window or from the graphics window. The drawing color is set
to the color of the pointed pixel or square.

Fr ee- Hand Er ase 2

When this function is started, you may erase parts of the picture by holding the | eft mouse button and
moving the cursor on the screen. Theway the eraser track behavesis determined by the pen size and
picture background color.

Fr ee- Hand Dr aw 4

When this function is started, you may draw by holding the left mouse button and moving the cursor
on the screen. The appearance of the pen is determined by the pen size, drawing color, pattern, and
drawing method. All of these may be changed as usual during drawing, as explained in the color
chart and contral tools sections.

Al rbrush i

Paint by holding the left mouse button and moving the cursor on the screen. A track that resembles
an airbrush track remains on the screen. The appearance of thetrack is determined by the spray size,
drawing color, pattern, and drawing method. All of these may be changed while painting.

Area Fill 4

Areas of apicture may befilled with asolid color or pattern. Thefilled areaistaken asdl the pixels
of the same color asthe starting point that are connected to each other. Depending on the controls,
the areais filled by repeating the pattern over the entire areaor by coloring al of the pixelswith a
single color.

When the function is started, select the starting point by clicking at the desired |ocation with the left
mouse button. When the arealin question is colored, the function isleft active, dlowing you to col or
more aress by clicking at new starting points.

Y ou may interrupt filling an area by clicking the middle mouse button. After this, you may select
another starting point from that or some other area

------
H H

Copy Part of Picture L

Select an area of the picture. The selected part of the pictureis stored for the past e function.
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Cut Part of Picture gt

Select an area of the picture. The selected part of the pictureis cut away from the picture. The part of
the picture is gored for the past e function, just as with the copy function.

Paste Part of Picture 7

A selection box appears, containing the part of the picture that was last selected with thecut or
past e function. Place it where you wish and click theleft mouse button.

Primitive tools

These todls create primitive e ements composed of lines or arcs. They can be either hallow or solid.
The hollow functionsare in the left column; the solid ones to the right. The pen size, current color
and pattern are applied to these tools the same way as to the general toals.

Thetools are dealt with in pairs: the filled tool works just like its unfilled twin, except that it isfilled.
The sole exception istheline/polyline tool pair.

Li ne/ pol yl i ne N

Todraw asingleline, select thelinetool. Then click at each end of the lineto draw it.

Todraw aseries of lines connected at the ends, use the polylinetool. Click at the starting point, then
the intermediate points. To end the polyline, click the right mouse button.

Pol ygon S

The polygon tool works just like the polyline tool, except that it closes the polygon when theright
mouse button is clicked. The solid polygon isfilled with the active color and pattern.

Ar ¢/ segment N

Todraw an arc of acircle, select thearc tool. Click at the center of the circle, then the starting point
of the arc and then the end of the arc.

The arcisdrawn counterclockwise: if the end is clockwise of the starting point, afull circle with a
dice cut out is drawn.

The corresponding filled tool connects the ends of the arc and fillsnormally.

Sect or S

Thistool works just like the arc/segment tool, except that the sides of the sector (connecting the
center of the circle and the end points of the arc) are displayed. The solid sector fillsthearea
delimited by them and the arc.

Oval i

Todraw an oval, select the oval tool. Then click a a corner of an imaginary bounding box of the
oval, then at the other. The oval isdrawn within the rectangle defined by the two clicks.

Circle L.

Worksjust like the oval, only this makes a perfect circle.
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Squar e — -

To draw asquare, select thistool and click at the diagondly opposite corners.

Rect angl e L W

Worksjust like the square tool only it does not force a perfect square.

Tiling tools

=i
Sel ect Stipple Pattern =

Pops up a pal ette window, which enables you to choose a stipple pattern with the | eft mouse button.
If there are more patternsthan fit on the screen at atime, arrows appear in the corners of the window,
which enable you to scan the patterns. Exit the function by clicking the right button within the
palette.

A dtipple pattern hasno solid color: when drawing with it, the partsthat look black are painted with
the selected drawing color. Therest of the pattern istransparent: the underlying picture (or
background) isvisible through it.

It is not possible to define new stipple patterns with the TextPaint program.
=

Select Tiling Pattern ;

e

Displays a window that alows you to choose a tiling pattern with the left mouse button. If there are
more patterns than fit on the screen at atime, arrows appear in the corners of the window, enabling
you to scan the patterns. Exit the function by clicking the right button within the palette.

In atiling pattern each pixd hasits own color, and the background is covered entirdy when painting
with it.

There arethree ways of defining tiling patterns: 1) draw it yourself, 2) edit an old one or 3) select
from picture The three ways are explained in more detail below.

Draw New Tiling Pattern =4

When the function is started, the actual pictureis hidden so that it does not bother drawing the
pattern. It will return to view when you are done with defining the pattern.

The empty picture allows you to draw and edit (with the Enlarge function) a picture that will be used
asa pattern.

When the pattern isready, click the icon of the function with the left mouse button. Select an area of
the picture. The selected part of the picture is made the active drawing pattern and the creation
function is ended.

3

Edit Od Tiling Pattern e

When the function is started, the active picture is hidden so that it does not interfere with the drawing
of the pattern. It will return to view when you are done with defining the pattern. The selected pattern
appearsin its own box in the middle of the picture.

Y ou may now draw and edit (with the Enlarge function) the old pattern.
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When you areready, click theicon of the function with the left mouse button. The pattern produced
by changing an old one is saved and made the active pattern, after which the function ends The old
pattern remains within memory also: the changed pattern is, in fact, a copy.

¥ |

~al

Select Tiling Pattern

Thisfunction allows you to sdect a part of the picture asanew tiling pattern.
Select an area of the picture. The selected part of the picture is made the active drawing pattern and
the creation function is ended.

Delete Tiling Pattern &

Deletesthe active tiling pattern. You will be asked for confirmation, because this cannot be undone.

Control tools

Change pen size

The pen size may be changed with the leftmost slider control at the control toolbox or with the two
buttons aboveit.

Shri nk Pen @

Shrinksthe pen width (the width of the trace in pixels) by two. The smallest possible pen sizeis 1.
The number next to theicon of this function displays the active pen size.

Enl arge Pen

Enlarges the pen width (the width of the tracein pixels) by two. The largest possible pen sizeis 99.
The number next to theicon of this function displays the active pen size.

Change spray size

The spray size may be changed with the middie slider control at the control toolbox or with thetwo
buttons aboveit.

Shrink Spray ﬁ

Shrinksthe spray size (the radius of thetrace in pixels) by one. The smallest possible spray sizeis
10. The number next to theicon of this function displays the active spray size.

Enl arge Spray

Enlarges the spray size (theradius of the tracein pixels) by one. Thelargest possible spray sizeis
100. The number next to the icon of thisfunction displays the active spray size.

Change enl argi ng factor

The enlarging factor may be changed with the rightmost slider control at the control toolbox or with
the buttons above it.
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Smal | er Zoom Fact or K

Makes the enlarging factor smaller by one. The smallest possible enlarging factor is 2. The number
next to the icon of thisfunction displays the active enlarging factor.

Bi gger Zoom Fact or 9

Makes the enlarging factor bigger by one. The largest possible enlarging factor is 32. The number
next to the icon of thisfunction displays the active enlarging factor.

Dr awi ng Met hod Sol i d

Makes a solid color the drawing pattern. The active color isvisible in the color window above the
font window.

Drawi ng Met hod Stipple

Makes a stippl e pattern the drawing patern. The active pattern isvisible in the color window above
the font window.

Drawi ng Method Tile

Makes atile pattern the drawing pattern. The active pattern isvisible in the color window above the
font window.

Exit Text Pai nt

@

Quits TextPaint. If you have not stored your pictureinto afile, the program asks whether it should

now be stored. The program dso asks if the image should be stored asadesign template: see
command TEXTUREP | mage: Refresh On/ OF f .
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