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Overview

Shape Sculptor Version 5 application is a new powerful product enabling users to quickly create, edit,
modify and sculpt polygonal models. Within Shape Sculptor, a scanned model can be imported and
quickly edited to add details and new features. Polygonal models can also be created by tessellating
existing surface models or generated from 3D curves. With its powerful and intuitive polygonal
modeling tools, new features and details can be added to the polygonal model.

Thanks to its ease of use, Shape Sculptor is the perfect tool to rapidly edit and sculpt polygonal
models and complements surface-based conceptual modeling tools when surfacing becomes too
complex.

Shape Sculptor can be used with other curve and surface-based modeling tools, including Generative
Shape Design, FreeStyle and Automotive Class A and also in cooperation with other polygonal
products including Digitized Shape Editor, STL Rapid Prototyping and Quick Surface Reconstruction.

Using This Guide
Where to Find More Information
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Using This Guide

This book is intended to help you become quickly familiar with the Shape Sculptor product. You
should already be accustomed with basic Version 5 concepts such as document windows, standard
and view toolbars.

To get the most out of this guide, we suggest that a beginning user reads the Getting Started

chapter first of all and the Workbench Description to find his way around the Shape Sculptor
workbench.

The next sections present the main capabilities in the form of basic and advanced user's tasks. It
may be a good idea to take a look at the section describing the workbench menus and toolbars.
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Where to Find More Information

Prior to reading this book, we recommend that you read the Infrastructure User's Guide that
describes generic capabilities common to all products. It also describes the general layout, and
interoperability between workbenches.

The Generative Shape Design, FreeStyle, Automotive Class A, Digitized Shape Editor, STL Rapid
Prototyping and Quick Surface Reconstruction documentations may prove useful.

See also the Conventions.
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What's New?

The documentation will be available on the R13 SP2 level.

New Functionalities

Extracting Curves

Optimal CATIA PLM Usability for Shape Sculptor
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Getting Started

Shape Sculptor

Before getting into the detailed instructions for using CATIA Shape Sculptor, the following tutorial
aims at giving you a feel of what you can do with the product. It provides a step-by-step scenario

showing you how to use key functionalities.

The main tasks described in this section are:

This tutorial should take about 10 minutes to complete.
Entering the Workbench

Importing a Polygonal Mesh
Decimating a Polygonal Mesh
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Entering the Workbench

"-T}' The first task will show you how to enter the Shape Sculptor workbench.
The only pre-requisite for this task is to have a current CATIA V5 session running.

ﬂ 1. Select Shape Sculptor from the Start -> Shape menu.

The Shape Sculptor workbench is displayed and ready to use.

The workbench looks like this:
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+~ You may add the Shape Sculptor workbench to your Favorites, using the Tools -= Customize
[ ' item. For more information, refer to the Infrastructure User's Guide.

If you wish to use the whole screen space for the geometry, remove the specification tree
clicking off the View -= Specifications Visible menu item or pressing F3.

s 'a-!'j
e
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Importing a Polygonal Mesh

= This task shows how to import digit files describing a cloud of points (scanned or computed)
%I/ or a polygon.

" 1. Click the Cloud Import 21

Import icon — Selected File

T, |E:'|,www'l,spuC:-iR11'l,DssEninsh'l,u:Issug.u:In:u:'l,srn:'l,samples'l,GetI:ingSt I

The Cloud Farmat ISI:I j o Grouped [ statiskics

Import dialog =~ [ Previes —————Options

box is Update Sampling (%) 100, 000000 =

= Scale Factor

displayed. 4 Replace Eoil 1000000 =

File: unit Millimeter (ram j
Mare == |

: w 0K I 'i.ﬁ.pplyl _lose I

2. In the Sel ected Fil e area, use the button ... to browse your directories and select a

file.

3. Click Apply and OK to finish the import of the polygonal mesh.
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Decimating a Polygonal Mesh

I . . . .
{II'} This task shows you how to decimate a polygonal mesh, in order to reduce the triangle count of a polygon.

1 Open the Bunnyl.CATPart document.

1. Click the Decimation icon ﬁfﬁ and

select a polygonal mesh.

The dialog box is displayed.

Decimakte

W Chordal Deviation ) Edge Length |

(I Minirnurm 0. 1ram
' Target Percentage m
Target Triangle Count @ | E
Current Triangle Counkt @

(] Free Edge Deviation IDmm E
w mﬂ il 4‘ Cancel

2. Check the type of decimation you want to apply:

. Chordal Deviation, or

. Edge Length

3. Click Apply.

The decimation is computed. The
counts of triangles are updated in the

Current Triangle Count.
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Decimate d

@ Chordal Deviation  ©_) Edge Length
(I Minirnurm 0. 1ram

o Target Percentage | 12.878
Target Triangle Count @ 2044

(&bl P L

Current Triangle Count ;| go451

[] Free Edge Deviation IDmm E
W Cancel I

4. Either press OK to validate the decimation and exit the action,

or press Apply to start continue the decimation with the same values or new ones,

or press Cancel to exit the action and revert to the initial model

F |

e
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User Tasks

Input / Output
Selecting Components
Creating
Editing
Modeling
Analyzing
Interoperability with Wireframe
Generic Tools
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Input / Output

Importing Files
Exporting to STL
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Importing Files

{T}' This task shows how to import digit files describing a cloud of points (scanned or computed) or a mesh.

Use the Multilmportl.cgo_ascii, Multilmport2.cgo_ascii, Multilmport3.cgo_ascii from the samples directory.

Available formats depend on the workbench you are working in.

Digitized Shape Editor

. Ascii free,

. Atos (the quality of the points can be taken into account),

. Cgo,

. Gom-3d (as points, scans, grids or meshes, the quality of the points can be taken into account),

. Hyscan,

. IGES (IGES Entities 116 are processed. If the cloud to import is made of Entities 116 only, the result is a cloud of points. Otherwise, the result is made of scans).
. Kreon

. Steinbichler (as points, grids or scans),

. Stl (bin or ascii, with creation of free edges and facets, if requested).

& sTL Rapid Prototyping

. STL files (bin or ascii, with creation of free edges and facets, if requested) (default option),
. Cgo,
. Ascii free,

. IGES (IGES Entities 116 are processed. If the cloud to import is made of Entities 116 only, the result is a cloud of points. Otherwise, the result is made of scans).
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[ . In Cgo, Ascii and IGES formats, you can not process more than 10,000 points at each import, in one or several files, e.g. you can not import 4 files of 3,000 points each in one
— shot but you can import them separately.

. This limitation applies to the input files (before Sampling or resizing with the bounding box).

. If you try to import over 10,000 points in one shot, a fatal error panel is displayed: Too many points for this configuration.
o If the Grouped option is active, no file is imported.

o If the Grouped option is not active, files are imported as long as the sum of their points does not exceed 10,000 points.

. Mesh Regeneration is not available on those files.

Shape Sculptor

. STL files (bin or ascii, with creation of free edges and facets, if requested).
1. Click the Importicon &= . The Cloud Import dialog box is displayed.

2. In the Format field, select the file format.

3. Inthe Sel ected Fil e area, use the button ... to browse your directories and select a file.

4. Check the box Statistics to display information about the model you are importing. If you want to import several files in one shot, please refer to the Grouped explanations.
5. In the Options field:

. Enter the Sampling percentage to apply;

The sampling value determines the percentage of points or scans or grids that will be read from the digit file.

. Enter the Scale factor to apply to the model, as well as the Unit used in the file.
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Cloud Import EHE

— Selected File i
|E:'xwww'xE.-‘1'-.TEvmuD<F|1 4DgeE nglizhidseug dochsrchsampleshGetting
Format IEgu:u j [ Grouped o Statistics
— Previews —————— — Options
Lpdate Sampling (3] 00,000000 E
2 Feplace Scale factor [1. 000000 =
File urit — { Milimeter mm) |
fores s
— Statistics

w» (K I ﬂ.é-.pplyl Claze I

=

If the extension of the file you have selected is consistent with the list proposed, the Format field is updated automatically. Otherwise, be careful to enter the correct format in
that field.

Once you have performed an import operation, V5 proposes the last entered file path and format as default. If you click on ..., the last entered directory is proposed as default.

The File unit option is not relevant to the Steinbichler format, nor the Sampling percentage to the Stl format.

6. For some digit file formats, you may want to enter additional data that are displayed by clicking the button More=>>
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For Ascii: For Atos and Gom-3d: For lges: For Stl:
pbimction e e r Mirirnal Point Guality —— — Direction — [ Spstem
@ Lrkncwn |||:|_|:||:||:||:||:||:| E @ Lnknowh @ Urknown
) Orie-way O One-way i) Same
() Zigzag ) Zigeag ) Other
— Delimnitaors — Free Edages ——
Start scan ﬂ [ Create scans
End scan ﬂ e o= = e
I Create facets

Direction and Delimitors apply to scans. Enter these data whenever you know them.

Minimal Point Quality is used to clean Atos file from invalid points. The quality value of a point lies between 0 and 255 (low to high). Choose a value to ignore points
below that value:

. Minimal Point Quality value is 125:

System applies to the operating system (Unix or Windows NT) used to generate the binary data: select Same if you know you are using the same operating system as the
one used to generate the binary data, Other for the other way, Unknown if you have no indication.
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Free Edges is used to create or not the scans representing the free edges of a mesh:

8. Push the button Update to display the bounding box of the cloud of points or mesh. Use the green arrow to resize it in order to import only a part of the cloud of points or

mesh.
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. The bounding box appears every time the cursor passes over a cloud of points or a mesh. Its size corresponds to that of the visible points.

If a local axis system is set as current, the file will imported in this axis systems and not in the absolute axis system as previously. If no local axis system is set as current, the file
will be imported in the absolute axis system.

|

. Moreover, if a local axis system is set as current, the axis system of the dynamic box used to select a portion of the imported file when the Update button is pushed is parallel to
the local axis system axis.

The check box Replace is used to replace the current cloud of points or mesh by a new one.
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9. Once you are satisfied with the preview, click Apply and OK to finish the import of the cloud of points or mesh.

I . The name of the element created in the specification tree is the name of the original file, without its extension.

Undo and Redo are available.
V5 memorizes the data of the last imported file and proposes them at the next import action.

Page 21

L
e
Importing a Set of Files
1. Click the Importicon . The Could Import dialog box is displayed. The operating mode is the same as for one file.

o The files to import must:
=247 . have the same format,

be located under the same directory.

Gl tmpor oo R
Lookin: |3 Catia hd l‘jj

=] CARMIRROR. coo_asci

Fulti_Import]

.cao_asci

File parme: i"M ulb_Import3. cgo_azci’ "Mult_Impart2. coo_a Opet !
Files of bype: iEgl:l [*.cgo;® cgo_asci) _:i Cancel I

W Open as read-only
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Selected File i
Selected File : "Multimpaort3.coo_azci "Multimpart2. coo_ascii "M | I|

3
The Selected File field looks like this: ’|7
If you check the Grouped option (this is the default status): If you do not check the Grouped option:

All the files are imported as one single cloud of points instead of several: The files are imported separately.

The three digit files have been imported separately, resulting in three clouds of points.
The three digit files have been imported together, resulting in one cloud of

oints or mesh.
pOne cloud of points Element Cloud Import.x is created in the specification  One cloud of points element is created in the specification for each input file, with the icon of the
tree, with the icon of the Import command. Import command and the name of the input file (Multilmportl.1l, Multilmport2.1,
Multilmport3.1) .
| f '« You can also merge several clouds of points into one whenever necessary, using the Merge Clouds command.
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Exporting Polygons to STL

) This task shows how to export a mesh to binary Stl format.

Open the Cloud.CATPart from the samples directory.

1. Select the Polygon.1 and then the export icon

The export dialog box is displayed.

Cloud Erport R
Save in: Iasamples j | IfFl |

23 _wh_cnf
Carrnirrar] . st

File name: IEarmierH . Save

Save as oe: [ETTRETINIRI— - | Cancel

2. One export format is available: Stl.

3. Browse your directories and enter the target directory and file name. Then click Save.

f . The selection is exported with the current local axis system if any, with the absolute axis
system otherwise.

- . You can export only one element at a time.

. In STL Rapid Prototyping, only the Stl format is available.

L

"
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Selecting Components

Selecting With a Brush
Selecting With Curves
Selecting Holes
Selecting With Flood
Inverting the Selection
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Selecting With a Brush

I . . . .
{T} This task shows how to select triangles from one or multiple polygonal meshes using a brush.

Open the Bunnyl.CATPart document.

E 1. Click the Brush Select icon %%

The Brush Select dialog box displays.

Radius IE E

@ CK I ﬂCanceII

2. Define radius to increase or decrease the brush size.

3. Drag the brush over the polygonal mesh to select triangles.

4. Click OK.

Q You may modify the size of the brush during the selection, simply:
. use the Ctrl key to add triangles to the selection, or

use the Shift key to remove triangles from the selection.
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Selecting With Curves

s

) This task shows how to select triangles from the polygonal mesh using curves.

Open the Pin2.CATPart document.

i 1. Click the Curve Select icon %{

2. Select the curves delimiting the area to select.

3. Click inside in this area to delimit it using the selected curves.

Page 27
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{;1 . Selecting several curves can be done holding the Ctrl key.

. Selecting a curve loop enables the selection of all triangles inside this loop.
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Selecting Holes

|
{II'} This task shows how to select surfaces boundaries of a polygonal mesh.
g Open the Felix2.CATPart document.

™ 1. Click the Hole Select icon %

Holes, that is the boundaries of the polygonal mesh, become visible.

2. Move the mouse onto a hole and select it.
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The hole is highlighted and put in the selection list.
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{l:? . If you hold the Ctrl key while selecting the holes, the latter are appended to the selection.

Otherwise the selection is automatically cleared before a new one is made.

Once holes are selected, you can activate any other command.
For instance, you can use the Stitching command to stitch the polygonal mesh along the

selected holes.

sl

e
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Selecting With Flood

@ This task shows how to quickly select triangles that are topologically connected to the selected
1</ triangle.

Open the Pin1.CATPart document.
[

+
1. Click the Flood Select icon 1‘%

2. Click on a triangle of the polygonal mesh.

All triangles that can be reached from this initial triangle are selected.

Selecting a curve enables to extend the selection to all the connected curves (continuous in
point).
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Inverting the Selection

| . . ,
{II'} This task shows how to reverse the selection of triangles.

Open the Pin2.CATPart document.

ﬂ 1. Select triangles using curves as shown in the Selecting Using Curves chapter.

2. Click the Invert Select icon %&

The selection of triangles is inverted from the current selection.

Page 33
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Creating

Creating Associative 3D Curves
Creating Paint Curves
Generating Meshes
Tessellating

Page 35
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Creating Associative 3D Curves
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A1+ This task explains how to create a 3D curve that is associative meaning you can add or delete points (whether control points
=7 or passing points) both at creation time or when editing.
These curves can be created in space or lie on a geometrical element, or both. When the curve lie on a geometrical element
and the later is modified, the curve is updated automatically, provided you choose the Automatic update option in Tools ->
Options -> Mechanical Design -> Assembly Design -> General tab.

=

Selecting 3D points

Editing

Keeping a point

Imposing a Tangency Constraint
Imposing a Curvature Constraint
Setting as Arc Limit

Removing a Point

Constraining a Point

Open a new .CATPart document.

1. Click the 3D Curve icon (‘-:} .

The 3D curve dialog box is displayed.

2. Choose the curve creation type.

Whatever the chosen type, the curve is previewed in
dotted line as you move the pointer.

Through points: the resulting curve is a multi-arc curve
passing through each selected point.

Control points: the points you click are the control points

of the resulting curve

—i_reation type
IThrn:lugh poinks j

—Paints handling
" w*

A Al g

[ Disable geometry detection

— Opkions
Deviation :  [G001mm

Segmentation : I 1 E

[1Hide previsualisation curve

—amoothing options

W Chord length 2 Uniform

Smoothing parameterl 0 E

& 0K l | o Cancel I
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. Near points: the resulting curve is a single-arc, with a set
degree and smoothed through the selected points.

You can edit the order by right-clicking the
displayed text (displayed using the U, V Orders icon

from the FreeStyle Dashboard or the Order
Sption from Tools -> Options menu, Shape ->
FreeStyle -> General tab), and choosing a new 3
order value.
4
2
=}
“u+ The Automatic order option enables you to automatically z
'Q'.' compute an order that will respect at best all the curve 5
constraints. =
The computed value is displayed near the Auto tag. q
10
1
12
13
14
15
16
Automatic order

. The Deviation option enables the user to set the
maximum deviation between the curve and the
construction points.

The result is a set degree through the selected
points.

. The Segmentation option enables the user to set the maximum number of arc limits. These arcs are construction points
and are inserted into the curve automatically.
The minimum value is set to 1.

= . Smoothing options are now available to parameterize the
'Q-' curve:
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. Chord Length (default parameterization)
Smoothing parameter = 0

. Uniform
Smoothing parameter = 0

. Smoothing parameter: enable a better control
points distribution of the smoothed curve.

Smoothing parameter = 50 Smoothing parameter = 130

,rﬂ-, Deviation, Segmentation, and Smoothing options are only available for the Near Points creation type.

3. Move the pointer over a point.

A manipulator is displayed allowing you to modify point location as you create the curve.
By default, this manipulator is on the last created point.

A contextual menu proposes several options to construct the 3D curve.

Right-click on the manipulator to display the contextual menu. From then on you can choose the Edit item to display the
Tuner dialog box and enter space coordinates for the selected point, or choose the Impose Tangency item to set a tangency

constraint on the curve at this point.

4. Click the Insert a point icon ‘-f-‘ﬂ | within the dialog
box.

The curve freezes.

5. Click the segment, between two existing points where
you wish to add a new point and click the point

location.

Once the point has been created, you are back to
the edition capabilities on the curve.
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6. Click the Remove a point icon g#&_ | within the dialog
box, and select one of the existing points.
The curve is recomputed immediately without the

selected point.

. s Femove this point \rb
=

7. Click the Free or constrain a point icon E%?| within the dialog box, then select the point.

. If the point is a point in space (free), move the pointer
close to the point or a wire to which it should be linked.

You can then move the pointer over a geometric element

and: ~ErfiEtrain this poi— -{13'

o move the point to the indicated point by clicking

|
o press and hold the Control key (Ctrl) to project this
point onto this element according to the shortest
distance from the point initial location.
. If the point was lying on another point or a wire (curve,
line, spline, and so forth), it is freed from its constraint = this pl:uint
onto this element, and can be moved to any new location
|

in space.
*

= You can snap a point onto a surface using the Free or constrain a point icon. The point will be lying onto the surface, but
not constrained. It can be moved using the manipulators.

8. Click OK to create the curve.

A 3DCurve.xxx appears in the specification tree.

? . Use the F5 key to move the manipulators into a different plane of the compass. See Managing the Compass.

. You cannot add a point past the end points. To do this, you need to add a point before the end point, move the new point
where the end point lies, then move the end point to a new location.

. The creation plane for each free point is defined according to the current plane/compass orientation on the previous point.
Therefore you can change creation planes within the same curve, by setting a new current plane/compass orientation on
several points.

. Check the Disable geometry detection button, when you need to create a point close to a geometric element yet
without constraining it onto the existing geometry.

. Check the Hide previsualisation curve to hide the previsualisation curve you are creating.
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Selecting 3D points

It is possible to select a scan of cloud either in the
specification tree or directly in the geometry.

The Select all points contextual menu is available within the
3D curve action only, i.e. it is not available when you select
the scan before entering the action but appears when the 3D
Curve dialog box is open.

. In the specification tree:
o select the geometrical set just by clicking it, or

o right-click the geometrical set and choose Select all
points in the geometrical set from the contextual
menu, or

o select a point in the geometrical set, right-click it and
choose Select all points in the geometrical set from the
contextual menu.

. In the geometry: select a point, right-click it and choose
Select all points in the geometrical set from the contextual
menu.

Contextual Options

Double-click your curve, right-click on the manipulator to

display the contextual menu.

Version 5 Release 13
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1

i—@ m_bﬁdw 1
Beframe on

—~J 3D =

Hide/Show
— 5" PDiI’ Froperties
BRI <-

—z" Foint.3
7
Center graph

Beframe on

= | Hide/Show
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velect all points in the open body

Edit
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Impoze T angency
Impose Curvature

Seb g e Limit
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According to the creation type, the following options are available:

Through Points Control Points Near points

Edit X
Keep this point X
Impose Tangency X
Impose Curvature X
Set as Arc Limit

Remove this point

Constrain this point

Editing

X X
X

X X X X X X
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=
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1. Right-click any of the manipulators, and choose the
Edit contextual menu to display the Tuner dialog box.
This option allows you to redefine the tangency

position, and its vector's step.

The Relative check box enables you to redefine the tangency
relative position, and its vector's step.

The Reset Origin button allows you to reset the origin of the
relative position.

Keeping a point

L fis
1. Right-click an existing point and choose the Keep this '_E’E ﬂDﬁD_D_O_d)Ll
— ‘:} 30 Curve 1
— ~) 30 Curve.2

point menu item to create a point at this location.
A Point.xxx appears in the specification tree.
You can create a Point.xxx either on each control point

or on the selected control points.

Imposing a Tangency Constraint
Automatic Constraint

Tuner

-
Tuner E E

Version 5 Release 13

[ ] Relative
— Position

7. 28Emm
B3 827
-2, 2 ¥ 2mm
— Step

|1 i

=
=
=
=
Cloze I

a Relative
— R elative Pozition

O] True Length

Drnm

=
Ormm E
Reset O riEin I

— Step

|1 i E

Cloze
- e |

F— = Point]
—z" Foint2
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. When a curve is created in Through points or Near
points mode, and its first point is constrained on any point
of another curve, the new curve automatically is tangent to
the curve on which its first point is constrained. As soon as
the curve's second point is created, the imposed tangent is
displayed on the new curve.

To deactivate the default option, uncheck the Impose
Tangency contextual menu on the tangent vector.

Tangency Constraint on Points

When creating a 3D curve, you may want to impose tangency constraints on specific points of the curve. Then if you move the
point at which a tangency constraint has been set, the curve will be recomputed to retain this tangency constraint at the
point's new location.

Depending on the creation mode, you can impose this constraints on a limited number of points:

. In Through points mode: tangency can be imposed on any point
. In Near points mode: tangency can be imposed independently on each end points only

. In Control points mode: no tangency constraint can be imposed (end points can be constrained on other elements as
described in step 7 above. See also Constraining a Control Points Curve.

Here is how to do it:

Open the 3DCurvel.CATPart document.

ﬂ- 1. Move the pointer over an existing point, double-click it (the 3D curve dialog box appears), then right-click and choose

the Impose Tangency menu item.

Two sets of manipulators are displayed:

. two arrows representing the normed directions (vectors) of
the tangency

——
. circles representing manipulators for this vector
--_"'\-u-
You can also modify the tangency constraint by:
. pulling the arrow
. gliding the circles
—_—

(;) . double-clicking the arrow to invert the tangency direction

You can set the tangency length by clicking on the arrow then
dragging the mouse.
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Right-clicking on any of the manipulators, you can also choose
to define the constraint according to an external element:

. Use current plane orientation (P1)/Use compass
normal (P2): the tangency constraint is defined in relation ———
to the normal to the current plane, possibly defined by the
normal to the compass main plane
When several points are constrained on the compass, all
are modified if the compass settings are changed.
When this option is checked, the direction cannot be
modified directly using the vector manipulator, but only
using the compass.

E dit

Use compasz normal
Canstrain on element

Shap on elements

p2i * Constrain on element: available only when a point is
already constrained on a curve. The curve being
created/modified becomes constraint in tangency or —
curvature to the constraining curve at this point.
o Tangency constraint: in this case you can only modify \
the vector's norm using the Edit contextual menu, and

no longer the vector's direction, the latter being ¥
defined by the constraining curve. i
Click the arrow to invert the tangency direction if ——

needed.

o Curvature constraint: in this case you neither modify
the vector's norm using the Edit contextual menu, nor
the vector's direction, the latter being defined by the
constraining curve.

I | By default, when the tangency vector is constrained onto another curve, its initial direction is retained.

. Snap on elements: the vector's direction is defined by an
external element. Grabbing a manipulators, you drag the
pointer over a curve, and the curve becomes tangent to
the curve detected by the pointer.

=00 on thHis direction

If the pointer is over a point the direction is
computed as the line going from the constrained
point and the detected point.

If the pointer is over a plane, the tangency is
defined by the normal to this plane.
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(;') . When snapping on an element, use the Control (Ctrl) key to obtain an exact snap, taking into account both the detected

element and the vector's norm.

. Use the Shift key as a shortcut to activate/de-activate the Snap on elements option when passing the pointer over
geometric elements.

Once you are satisfied with the tangency constraint you imposed, simply release the manipulator and move the pointer around
to recover the curve preview indicating that you are ready to create a new point.

Control Points Curve Constraint

Even though you cannot impose a tangency constraint on a curve created in Control points mode, you can constrain its end
points on another curve, as described in step 7 above.

When setting a constraint on an end point, a text is displayed ?
indicating the type of continuity between the two curves. .-

“ﬁ- Right-click the text to display the contextual menu from which

i

you can choose another continuity type: tangency, or
curvature.

FPrint

Eree continLity
Fuoint continuity
Tangent continuiky

Curvature continuity

@ Tangent mure

Note that:
. in Point continuity, only the selected point is constrained

. in Tangent continuity, the selected point and the next one are constrained

. in Curvature continuity, the selected point and the next two points are constrained

This means that these second and third points will be modified if you move the constrained point along the constraining
element, using the manipulators. However, you cannot constrain these points, because they are considered as already
constrained. If you try to do so, a warning message is displayed. Nevertheless, you can add/remove points directly after the
constrained end point, and the system resets the points as second and third points to be affected by the constraint, where
applicable.

A Continuity warning is displayed when trying to move the manipulators in a direction that is not compatible with the set
constraint.

Imposing a Curvature Constraint
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“ﬁ- Right-click an existing point and choose the Impose
Curvature menu item. An arrow representing the curvature
direction (vector) is displayed. Modifying the vector direction

modifies the curvature direction.

—_
The direction of the curvature is constrained in the plane \

defined as normal to the tangent vector. \
-

—

e

iy« Toimpose a curvature continuity, you must ensure that a
o tangency continuity already exists.

'i\ . This option is only available for the Through points and
— Near Points creation type.

Setting as Arc Limit

i Right-click an existing point and choose the Set As Arc Limit
menu item to start/stop an arc limit on this point. The curve

will pass through this point.

A

{14 | This option is only available for the Near points creation type.

f You can use standard shortcuts (Ctrl and Shift keys) to select, multi-select, and de-select any combination of control points on
these curves.

Available capabilities from the Dashboard, and/or specified through the FreeStyle Settings, are: datum creation, temporary
analysis, auto detection (except for Snap on Control Point option), attenuation, and furtive display.
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Creating Paint Curves

Shape Sculptor

el : _ . .
{T}' This task shows you how to create and draw curves onto the polygon that entirely lie on it.

1 Open the Bunnyl.CATPart document.

() ()

1. Click the Paint Curve icon % .

2. Using the mouse, select the first point on the polygon.

- To paint the curve, you can either click point by point (subsequently create new segments) or

drag the mouse.
3. Double-click on the polygon to end the painting and exit the command.

The curve (identified as Mesh Curve.xxx) is added to the specification tree.
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. Hold the Ctrl button to complete the loop, and therefore exit the command.

. You can now paint a curve using an existing curve that lies on the polymesh, either by:
o clicking a vertex to start or continue the paint curve, or

o shapping onto the curve and selecting a point on this curve.
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Generating Meshes

| . .
{T} This task shows you how to generate a polygonal mesh from curves and selected triangles.

Open the Vase2.CATPart document.

E 1. Click the Generate Mesh icon %

The Generate Mesh dialog box displays.

Poink Talerance : ﬂ
Curve Tolerance @ [0 1 E
Tessellation : 0.1 E

w OF l 'a.ﬁ.pplyl ﬁCanceIl

2. Using the Ctrl key, select the curves and triangles (if necessary).

3. Define the tolerances:

. Point Tolerance: tolerance for the fitting points
. Curve Tolerance: tolerance for the fitting curves

. Tessellation: resolution of the generated mesh
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4. Click Apply to preview the polygonal mesh.
5. Click OK to generate it.

6. Perform the operation again with the other set of curves.

The generated mesh passes through the selected curves and vertices of the selected

triangles.
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The mesh (identified as Mesh Generation.xxx) is added to the specification tree.

=
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Tessellating

Shape Sculptor

el : o
{T} This task shows how to tessellate a surface and convert it into a polygonal mesh.

g 1 Open the Tessellatel.CATPart document.

H ] 1. Click the Tessellate icon o§ﬁ

The Tessellate dialog box displays.

Tessellate

Tolerance : rm_E
.- w oK I - Aeelx I ﬂCanceII

2. Select the surface(s) to be tessellated.

3. Define the Tolerance parameter to control the tolerance to which the surface(s) can be

tessellated.

4. Click Apply.

The tessellation feature (identified as Tessellation.xxx) is added to the specification

tree.
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Decimating Meshes

This task will show you how to decimate a mesh.

il

Decimation is a command reducing the triangle count of a mesh for a quicker execution of commands. It also
reduces the memory requirements for the model. Many large meshes can be represented accurately with less
triangles.

Decimation can be performed on the entire region or a selected region of the mesh.

Open the SmoothMeshO1.CATPart from the samples directory

=

R
1. Click the Decimation icon % and select a mesh. The dialog box is displayed:

Decimate 7] x|

@ Chordal Deviation (2 Edge Length
[ Mimirnurm 0.1

o Target Percentage |50

A0{20{IR

Target Triangle Count @ | g

urrent Triangle Counk | g

[ ] Free Edge Deviation ID E

o OF I Iﬂ.':'.|:||:ulwg.-'|

2. Check the type of decimation you want to apply:

. by Chordal Deviation if you want to preserve the shape of your model, even in areas with a

high curvature,

. by Edge Length if you want to remove triangles with tiny edges and obtain a more uniform

mesh. However this may result in a loss of accuracy in areas with a high curvature.

3. Then, decide how you want the decimation to process:

Check Minimum if you want to apply a Minimum criterion:

. For a decimation by Chordal Deviation, it is the chordal deviation that should not be exceeded

during decimation. Decimation stops when the chordal deviation limit has been reached.

For a decimation by Edge Length, it is the minimal length the edges of triangles should have.
The decimation stops when all triangle edges are longer than the value set. However, it may be

impossible to collapse some edges that will remain below this value.
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Check Target Percentage if you want to obtain a given final number or percentage of triangles.
Enter either the percentage value or the Target Triangle Count. Those fields are linked to each

other and updated simultaneously.

Current Triangle Count indicates the current number of triangles, either of the original model when

you enter the action, or of the result model when you have clicked Apply.

Chordal deviation (5%)
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Edge length (5%)

4. You may need to control the decimation of free edges, when a rectangular shape sees its corners cut off
after decimation. You can avoid this by checking Free Edge Deviation. This activates the maximum
allowable deviation that can occur for vertices on the boundary. The resulting decimated boundary will

not be at a distance greater than this parameter from the original boundary.
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it

Refining

1= This task shows how to refine a polygonal mesh.
-

S

Refinement is a command increasing the details of a polygonal mesh by splitting its triangles. It can be performed on the entire
mesh or a selected region of the mesh.

Refinement preserves the selection: each selected triangle will be removed from the mesh and replaced with two triangles. The
two new triangles lie in the same plane as the original triangle. Additional triangles besides those selected may be refined and
these will not be placed in the selection after refinement.

Open the Refinel.CATPart document.

1™ 1. Click the Refine icon %.

The Refine dialog box displays.

2lx|

o oK I 'ﬂ.ﬁ.pplyl
-

2. Select the polygonal mesh.

? You can use the Wireframe mode from the View toolbar to display the nhumber of triangles.

3. Click Apply to preview the refinement.

4. Click OK to exit the command.

e
R
= ’_'J.E-r.-.."'!ﬂ\._ E-— s
R it
ol e
s A

‘e
K
=1

Before refinement After refinement

? . You can click Apply in the dialog box as many times as desired to perform a more precise refinement.

. You can perform several selections of triangles while in the command.



Shape Sculptor

Version 5 Release 13

Smoothing

I
{T‘l This task shows how to smooth the vertices of a polygonal mesh.

z

Smoothing can be performed on the entire mesh or a selected region of the mesh.

Open the Bunnyl.CATPart document.

1. Click the Smooth icon é?.

The Smooth dialog box displays.

Skeps I g E

Pressure | apn

2 x|

— Opkions

[ Preserve Volume

[] Smooth Boundaries

|—Deviatiun
Mazxirmum ;

[ Tolerance

1]

0.1

=

@ Ok I & foply éCanceIl
- 'I

2. Select the polygon.

3. Define the number of Steps of the smoothing between 1 and 100.

4. Define the Pressure value between 0 and 100.

Page 57

A value of 0 means there is no smoothing, and a value of 100 corresponds to the maximum smoothing.

5. Click Apply to preview the smoothing.

The Maximum deviation is displayed.

6. Click OK.
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The example above shows a smoothing using the The example above shows a smoothing using the
following values: following values:
Steps =1 Steps =1
Pressure = 10 Pressure = 90
T B At

The example above shows a smoothing using the The example above shows a smoothing using the
following values: following values:
Steps = 40 Steps = 40
Pressure = 10 Pressure = 90

The Preserve Volume option enables to keep the volume of the polygonal mesh after the smoothing (as

| R T

you can see in the fourth example, the volume was not kept).

. The Smooth Boundaries option enables to smooth the boundaries (free edges) of the polygonal mesh.

The Tolerance value enables to check if any of the vertices moved by a distance greater than the user
specified tolerance. If the tolerance is violated, the vertices are restored to their original position and the
smoothing is not performed. If successful, the Maximum Deviation of the vertices is displayed.

@
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Smoothing With a Brush

|
{T} This task shows how to locally smooth the polygonal mesh using a brush.

Open the Bunnyl.CATPart document.

™ 1. Click the Brush Smooth icon %

The Brush Smooth dialog box displays.

Radius [ﬂ

Pressure : I 100 E

Tvpe
(_) Flatten
¥ Round

@ 0K l lﬂCanceIl
-

2. Define the Radius value corresponding to the size of the brush.

3. Define the Pressure value between 0 and 100.
A value of O means there is no smoothing, and a value of 100 corresponds to the

maximum smoothing.
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4. Choose the smoothing type:

o Flatten: the mesh tends to become flatter as it is being smoothed.

o Round: the mesh is smoothed while keeping the rounded shapes.

5. Click Apply to preview the smoothing.

6. Click OK.
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Flatten Round
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Deleting Triangles

This task shows how to delete selected triangles of a polygonal mesh.

Open the Pin1.CATPart document.

1. Select the triangles to delete using one of the selection components.

®) i) @)

In our example, we chose the Curve Select component.

2. Click the Delete triangles icon '

The selected triangles are deleted from the polygonal mesh.
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Extracting Triangles

I, This task shows how to create a mesh by extracting a selection of triangles from a polygonal
%</ mesh.

Open the Pin3.CATPart document.

ﬁ 1. Select the triangles to delete using one of the selection components.

In our example, we chose the Curve Select component.

2. Click the Extract triangles icon %

e

A mesh is created with the selected triangles: they are extracted and deleted from
the original mesh and added to a new polygonal mesh.

This new mesh (identified as Polymesh.xxx) is added to the specification tree.
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Copying Triangles

|
{T} This task shows how to create a mesh by copying triangles from of a polygonal mesh.

Open the Pin3.CATPart document.

[ 1. Select the triangles to delete using one of the selection components.

In our example, we chose the Curve Select component.

2. Click the Copy triangles icon i&‘
fecasansens

A mesh is created with the selected triangles: they are copied from the original mesh
and added to a new polygonal mesh.
This new mesh (identified as Polymesh.xxx) is added to the specification tree.
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Slicing

| . . .
{T} This task shows how to slice a polygonal mesh using curves and scans.

Open the Pin3.CATPart document.

=

slice N
w OK I ﬂ.ﬁ.pplyl

2. Select a polygonal mesh.

3. Select one or more curves or scans.

g . The curves do not need to lie on the mesh: if they do not lie, they will be projected onto
the mesh using a normal projection, before the slicing operation.

4. Click Apply.

All boundaries (free edges) are highlighted.

5. Click OK.
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A hole is created in the polygonal mesh.

f A refinement will be performed on the mesh in the area of the slicing entity (curve or scan).

" '.-!"'.
gy
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Intersecting Meshes

I . . - .
17}. This task shows how to slice two polygonal meshes along their intersection.

Open the Intersectl.CATPart document.

[ 1. Click the Mesh Intersect icon @

The Mesh Intersect dialog box displays.

Mesh Interseck

Ackion

W Slice ) Create Curve

2. Select the first mesh.

3. Press the Ctrl key and select the second mesh.

Their intersection is highlighted in blue.




Shape Sculptor Version 5 Release 13 Page 68

4. Select intersection type:

. Slice: meshes are sliced

. Create Curve: meshes are not sliced, however curves are created at each intersection. These curves

appear in the specification tree as Intersection Curve.xxx.

5. Click Apply to preview the intersections.

Slice Create Curve

6. Click OK to exit the command.
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Stitching

‘rI=' This task shows how to stitch two or more polygonal meshes into one mesh, along their free
*1¥/ boundaries.

Open the Felix2.CATPart document.

ﬁ' 1. Slice the two polygonal meshes as shown in the previous task.

2. Click the Stitch icon ?:

The Stitching dialog box displays.

Tolerance ; m

@ CK l ';.ﬁ.pplyl ﬂCanceIl

3. Select a hole along the boundary of the first mesh.

The blue arrow shows you which boundary is selected.
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4. Holding the Ctrl key, select a hole along the boundary of the second mesh.

The blue arrow shows you which boundary is selected.
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5. Adjust the tolerance using the spinners (in our scenario, it is set to 2.5 mm).

If a too low value is set, holes still remain.

6. Click Apply to preview the stitching.

Meshes are merged and stitched into one mesh.

Here the mesh is displayed as flat. Refer to Display Options and Graphic Properties

for further information.
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7. Click OK to exit the command.

The element (identified as Stitching.xxx) is added to the specification tree.

i‘-, Stitching cannot create non-manifold edges.

e
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Editing Curves Using Control Points

L&) This task explains how to modify a curve using its control points.
Open the EditControlPoints1.CATPart document.

ﬁr 1. Select the curve you wish to

edit.

2. Click the Control Points icon
Control points and lines are

displayed, along with the 3D
compass and the curve degree.

- '\.}

By default all control points and mesh lines are selected. Click a specific point to deform the
surface at this point only, or select a set of points using the Ctrl-key or Shift-key while clicking
(multi-selection capabilities). The same applies to mesh lines.

o

N

3. Move the pointer over a point

or a line.

Arrows are displayed
according to the Support
and Law options active in
the Control Points dialog
box.



Shape Sculptor

Support defines the type of
translation to be applied

Law defines the type of
deformation that is to be applied
when several control points have
been selected.

4. Pull on the arrow matching
the direction in which you

want to deform the curve.

5. Use the Dashboard to display

the order number directly on

the curve, using the U, V

Orders % icon.

The value is displayed on
the curve.

6. Use the contextual menu to

choose the order number for

the curve.

Version 5 Release 13
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Control Points K Ed
Law
T|4l4 ]
A
— Syrrmetry — — Projection Srnocth
ﬂ:h Run
ﬁ:? | 0.5 -
L] Auta I -
¥ Cancel
e
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E

I=-1

If you increase the order
number to 11, the result

is: M1

7. Click OK in the Control Points dialog box to validate the modifications.

? . Use the Control Points dialog box to modify the curve according to certain predefined laws.

. To perform a quick analysis of the mesh line inflection, choose the Inflections checkbox.
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. Further modification options are available from the More... button of the Control Points
dialog box:
o Freezing of the selected points (no other can be selected) and of the Support option

o Dynamic display of the initial curve and of the delta as you pull on the control points.

o Global selection/de-selection of control points using the Select All -:' | and De-

Select All | icons, without having to click the geometry.

L
e
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Projecting Curves

I . .
{T}. This task shows you how to project curves on surfaces.

Open the Projectl.CATPart document.

ﬁr 1. Press the Ctrl key and select the curves you want to project.

2. Click the Project Curve icon @ .

The Project Curve dialog box displays.

Projeckt Curye ll il

— Direction

I'u'iew j
@ o | @i |
-

3. Choose the projection orientation from the Projection dialog box:

. View: projection according to the current view

. Compass: projection according to the compass

. Normal: projection normal to the surface

4. Press the Ctrl key and select the surface or set of surfaces on which the curve(s) should be projected.

5. Click Apply to preview the projected curves on the target surface.
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Projection according to Projection according to Projection according to
the current view the compass orientation the normal to the surface

6. Click OK to create the projected curves.

Curves (identified as Curve.xxx) are added to the specification tree.
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Sculpting Curves

I .
{II'} This task shows you how to sculpt a polygonal mesh a curve or a set of connected curves.

Open the Pin4.CATPart document.

™ 1. Click the Curve Sculpt icon @

The Curve Sculpt dialog box displays.

Curve Sculpt 21 x

—Profile ——

N[~ ©

— Influence Area

[ ] shaow Refine I
4 Unifarm |2 |£
— Offset

[ Show
4 Unifarm |1 |£

] Cvnanic

w Ok I 'ﬂ.ﬁ.pplyl HICann:ell

2. Holding the Ctrl key, select the curves to sculpt with.
3. Select the polygonal mesh.

4. Click Apply.
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5. Define the profile:

. Smooth
. Sharp (used in our example)

. Circular

@ You can check the Dynamic button to automatically sculpt the mesh on the fly.

6. Define the influence area around the curves:

. Check the Show button to display the area that is affected by sculpting on the polygonal

mesh. Use the manipulators to define the area (as shown in the picture)
. Click Refine to refine the sculpt by adding triangles

. Check the Uniform button and use the spinners if you wish to force a constant transition

width along the curves.
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If you uncheck the Uniform button, you are able to define the influence area curve
by curve.

Simply position the manipulator on the curve whose area you wish to modify and
drag the manipulator to the desired transition width.
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7. Define the offset:

. Check the Show button to display the change to the sculpting curve before
applying it to the polygonal mesh. Use the manipulators to define the offset (as

shown in the picture)

. Check the Uniform button and use the spinners if you wish to force a constant

offset.

If you uncheck the Uniform button, you are able to define the offset curve by curve.
Simply position the manipulator on the curve you wish to modify the offset and drag
the manipulator to the desired offset.



Shape Sculptor Version 5 Release 13 Page 84

8. Click OK to end the sculpt.

Here is the result:
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Embossing

s

7 This task shows how to emboss a polygonal mesh using curves.

Open the Pin4.CATPart document.

[ 1. Click the Emboss icon ﬂ .

...... :

The Emboss dialog box displays.

Emboss ll EI

Profile —
W .I'“"I. | ] Dwnamic

— Influence Area

[ ] show m E I-'-Lel:inel

— Offset

[ show | Lmm =

— Direction

:-i:lnmm E‘fllnmm Ezl“mm E
w Ok l = Al l I~ Cancell

2. Holding the Ctrl key, select the curves to be used in embossing.

Page 85

3. Select the mesh to emboss (you can select inside or outside the curves, in our example

we selected outside)

4. Click Apply.
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5. Define the profile:

. Smooth (used in our example)

. Sharp

@ You can check the Dynamic button to automatically sculpt the mesh on the fly.

6. Define the influence area around the curves:

. Check the Show button to display the area that is affected by embossing on the
polygonal mesh. Use the manipulators to define the area (as shown in the

picture)

. Click Refine to refine the embossed area by adding triangles, therefore

increasing the mesh resolution.

. Use the spinners to force a constant transition width along the curves.
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7. Define the offset:

. Check the Show button to display the change to the curves to be embossed
before applying it to the polygonal mesh. Use the magenta arrow to define the

offset (as shown in the picture)

. Use the spinners to force a constant offset.

You can change the offset direction, using:

. either the spinners or the cyan arrow to define a value for X, Y, and Z.
Here is an example with X= -50, Y=0, and Z=100.

Page 87



Shape Sculptor Version 5 Release 13 Page 88

. the compass: Adjust the compass to the desired direction by moving the
compass on the selected mesh, then right-click the offset arrow and select Align
to compass contextual menu.

The offset direction is now aligned with the compass direction.

| &'- Make sure the Show button is checked.

Align ko compass

X

8. Click OK to exit the command.

=

Selecting multi-loops

It allows you to emboss a more complex shape on the mesh.
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g 1 Open the EmbossMultiCurvesl.CATPart document.

1. Click the Emboss icon ﬁ .
J

The Emboss dialog box displays.

2. Holding the Ctrl key, successively select the sketches of the outer loop and the inner

loop.
3. Select the mesh to emboss outside the inner loop and inside the outer loop.

4. Set the Offset as 10mm.

5. Click Apply.
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Pushing / Pulling a Mesh

I
{T} This task shows how to locally modify a polygonal mesh by pushing or pulling a point on the mesh.

Open the PushPulll.CATPart document.

™ 1. Click the Push/Pull icon ;"’EQ'

The Push Pull dialog box displays.

Push Pull 2=

Prafile

N Ao

—Influence Area

d Radius |1|'I'I|'I'I E Befine I

— Cffset
[ Shew | rom 2

— Direction

% ¢ [ o E‘l’: o EZI Lrnm E
[~ I l li.ﬂ.ppl';.-'l 'aCann:eIl

-
L

2. Define the profile of the sculpted area:

o Smooth
o Sharp

o Circular

The sculpted area can be defined by:
. a point

1. Select a point on the mesh.

2. Define the influence area around the point:

. Check the Radius button to define a constant influence area (that is the circle around the center point) and
display the magenta arrow in the geometry.
Use the spinners to define the push/pull magnitude.

. Use the arrow to define the push/pull direction.
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3. Click Apply to preview the push/pull.

The Radius button is greyed out.

. one or more curves forming a closed loop

. one or more curves and a part of the mesh boundary

. the mesh boundary

& Make sure the Radius button is unchecked.

1. Select the curve(s) or mesh boundary (hold the Ctrl key if you selected several curves).

In our scenario, we selected three curves.

2. Click a point inside the curve(s) or boudary.
3. Click Apply.

3. Define the offset:

Check the Show button to display the cyan arrow in the geometry.

Use either the spinners or the arrow to define the offset.

Page 91
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Point selection Three-curve selection

1 ? 'You can click Refine to refine the sculpt by adding triangles, therefore increasing the mesh resolution.

Point selection with Smooth profile Point selection with Circular profile

Three-curve selection with Sharp profile Three-curve selection with Circular profile

One curve & mesh boundary selection with Smooth profile One curve & mesh boundary selection with Sharp profile
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y W

Mesh boundary selection with Smooth profile Mesh boundary selection with Sharp profile

4. Click OK to exit the command.

@ You can define the offset direction using:

. either the spinners or the cyan arrow to define a value for
X, Y, and Z.

Here is an example with X= 10, Y=3, and Z=25.

. the compass: Adjust the compass to the desired direction
by moving the compass on the selected mesh, then right-
click the offset arrow and select Align to compass
contextual menu.

The offset direction is now aligned with the compass

direction.

@:
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Sculpting With Surfaces

Shape Sculptor

|'
{II'} This task shows how to modify a portion of a polygonal mesh with a NURBS surface.
g 1 Open the SurfaceSculptl.CATPart document.

il 1. Click the Surface Sculpt icon = .
- oo

2. Press the Ctrl key and select four curves that form the closed contour of the region to

be sculpted.

3. Click on the polygonal mesh inside the curves.
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Control points are displayed as well as the Control Points dialog box.

4. Sculpt the polygonal mesh using the Control Points tool.

+~ For further information, please refer to the Editing Surfaces Using Control Points chapter in the
" I ' FreeStyle Shaper, Optimizer, & Profiler documentation.

5. Click OK in the Control Points dialog box.
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Modeling Using a Box

Shape Sculptor

|
{II'; This task show to apply global deformation to one mesh using a box.

g 1 Open the Felix1.CATPart document.

M 1. Click the Box Modeling icon =

The Box Modeling dialog box displays.

Box Modeling

"ﬂm:|llnl

2. Select the mesh to be deformed.

A box frames the mesh.

| Q I'You can also select the mesh before entering the command.
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Dots are displayed in the middle of each face of the box.

3. Move the mouse close to any of the dots: two arrows display letting to stretch the

model in any direction.

4. Click OK when you are satisfied with the modeling.
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Analyzing

Display Options and Graphic Properties
Analyzing Using Highlights
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Display Options and Graphic Properties

I . . . .
{T} This task shows how to change the display option of clouds of points.

Open the Visul.CATPart model the from the samples directory. It consists of four clouds of
= points:
a mesh,

a cloud of points,
a set of scans,
. a set of grids.
Their default colors are respectively:
orange,
green,
cyan,

cyan.
The display options are available from the Cloud Display Options box. Further graphic
properties are available from the Edit/Properties menu, in the Graphic tab.

From the Cloud Display Options box, you can:

. Choose the sampling of clouds of points (N of 100 points are displayed).
Choose to display scans or grids as polylines, points, or both.

Choose to display triangles, free edges, non-manifold edges of meshes. You can also choose
their display mode: flat or smooth.

From the Edit/Properties menu, you can:

Choose the fill color of the mesh and its transparency level,
Choose the color and symbol of the points of a cloud,
Choose the color, type and thickness of scans and grids,

Choose to elements pickable or not.

Cloud Display Options box

The images below are only examples.

1. Click the Cloud Display icon i# at the bottom of the screen. The Cloud Display

Option dialog box is displayed.



Shape Sculptor

Version 5 Release 13

i Cloud Display Options ed b
— Paink —Scan or Grid —
Sampling : 100 [ Palvline
[ Pratected [ Paint

[ orientation
—Mesh
[ Triangles 1 Flat
[ verte:x [ srmoath
[ Free Edges [ Marmal
[] Mon-manifold Edges
[ shirirk

w oK I l‘.ﬁ.ppl':.-'l

.

2. Select the cloud to modify. Display options are proposed according to the type of the

cloud selected:

Following options are not yet available:

. Protected,
. Orientation,
Shrink,

Normal.
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3. For the cloud of points, you can choose to display only a percentage of the points making

the cloud, using the Sampling option. By default, 100% of the points are displayed. You

can change this value with the associated spinner.
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Sampling=100 Sampling=25
@ The Symbol options are not available in that box, but in the Graphic Properties menu.

For the sets of scans or grids, you can display them as line of points or points or both:

_

For the mesh, you can:
display the triangles,

R

ST T
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-'tf]'- . visualize only the vertices for a lighter display (do not forget to de-activate the Smooth, Flat
RO or Triangles options)

instead of

. the free edges in yellow,

. the non-manifold facets and their vertices in bold white lines.
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If you choose the display of triangles, the triangles accepting a non-manifold edge have their
edges displayed as regular white lines.
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display the mesh as a smooth or a flat mesh.

The free edges displayed are those of the complete cloud of points:

if you activate only a portion of a cloud of points, the free edges of that portion are not
displayed.
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. if you remove a portion of a cloud of points, the free edges of the remaining portion are
displayed.

If you move a cloud of points or a mesh, its graphic display options (not the graphic
properties) are lost.

| g |

The display options are not saved in the CATPart while the graphic properties are.

Edit/Properties menu (Graphic tab)

For more information about this menu, please refer to the Displaying and Editing Graphic
Properties chapter in the CATIA Infrastructure user's guide.

The images below are only examples.
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You can access this menu through Edit/Properties, or through the pop-up menu of the element,
or display the Graphic Properties toolbar (View/Toolbars/Graphic Properties).

Properties EE3 |

Current zelection : IEI:::u::Is nion.1 j
techanical | Feature Properties | (araphic |
Fill
Color Tranzparency
- 0
| J I
Edge
Colar Linetype Thickness
| | | — T
Linez and Curve
Colar Linetype Thickness
| = 7] 1 (%
Foint
Colar Sumbol
| k2 | k2

Shaow, Pick and Layer
[ Shown

d Pickable

IN:::ne j

More... I

w 0K I \if—'-.pplyl Cloze I

J

or

Graphic Properties

N [l | R |

jl.-‘i'-.utn jl.-‘i'-.utcu jINDne j;ﬁ
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. The color displayed in the Graphic Properties toolbar applies to meshes only.

The graphic properties are saved in the CATPart.

Use Fill/Color and Transparency to modify the color and transparency of meshs:

.~ Please note that :
I . the color of mesh free edges is yellow, and is not editable,

the color of non-manifold edges is white, and is not editable,

. the default color of scans has changed to cyan.

For a higher transparency quality, go to Tools/Options/Display/Performances and check the
High (Alpha blending) option.
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Use Edges/Color, Line type and Thickness to modify the display of scans and grids or of
the triangles of a mesh :

. Use Points/Color and Symbol to modify the display of clouds of points:

Use the Pickable check box to make an element pickable or not, and choose the pick option
in the list below.
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hlights

#I~, This task shows how to perform an analysis of the surfaces quality of shaded highlights.

=7 It analyses the angle between surface normals and a predefined direction. Dependent on the angle, it sets the color at this surface
position. All positions with the same angle between surface normal and predefined direction get the same shading color. If the angle is
90 degrees, the resulting stripe is the silhouette line related to the predefined direction.

Open the Highlights1.CATPart document.

d Global [ angle
143

0.45
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i. Make sure the Shading and Material visualization options are active by selecting the Customize View icon @ in the View mode
toolbar.
™ 1. Click the Highlight icon %
"""" — Options
The Highlights dialog box displays. o Grid
Density
Thickness
Sharpness

0.62

.

W Cancel I

g You do not need to select the part in the specification tree as the analysis works globally on the part.

2. Define the display options:

Grid: two predefined directions define a grid of stripes (not necessarily perpendicular) on the surface. The plane tool u and v

direction, are used as predefined directions in grid mode. If you uncheck the Grid options, it switches to the Stripes mode: the

plane tool normal is the predefined direction.
. Global: the whole part is highlighted.
Angle: highlights are distributed per angle.
Density: defines the number of stripes or grid lines.
Thickness: defines the thickness of stripes or grid lines.

Sharpness: defines the sharpness of stripes or grid lines (soft or hard color

transition).

Here is an example the following values
Grid and Global
Density=50
Thickness=0.30
Sharpness=0.80

Here is an example the following values

Grid and Global
Density=80
Thickness=0.70
Sharpness=0.30
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Here is an example the following values Here is an example the following values
Grid, Global, and Angle Global and Angle
Density=80 Density=80
Thickness=0.70 Thickness=0.70
Sharpness=0.30 Sharpness=0.30

3. Right-click the plane tool to display the Highlights

Properties.

- I
. Define the snap mode to snap tool position and optionally

orientation on geometry

s Off: no snap mode

o Vertex: the plane tool snaps on a vertex. Dependent on the
vertex (surface corner, 3D curve endpoint), the direction is

adapted to the surface normal or curve tangent

o Curve: the plane tool snaps on a curve or surface edge. As a
result in stripes mode the silhouette line of the plane tool

normal crosses the edge at the plane tool origin

s Surface: the plane tool snaps on a surface and adapts the
surface normal. As a result in grid mode the silhouette line
of the plane tool u direction and the silhouette line of the

plane tool v direction are crossing at the plane tool origin

. Define the rotation mode of the 3D tool:

—Snap
s Dynamic: normal dynamic rotation mode
Curve e
s Discrete: the rotation of the tool snaps to certain relative — Rotate
grid angles. Discrete o
[odes 2
o Grid: the rotation of the tool snaps to certain absolute grid
—Feedback
angles. -
] IDlstance 30

o Static: the rotation is activated by a mouse click on the

corresponding rotation handle of the tool. The grid value -.,

defines the specific rotation angle

. Define the rotation value by entering a value or using the

spinners
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. Define the numerical feedback of the 3D tool:
s Distance 3D: direct distance between the start position of

the translation and the current position

1 Distance XYZ: distance shown in x, y and z components of

the current coordinate system

o Coordinates: absolute position of the tool in the model

coordinate system

4. Click OK to create the analysis.

f For further information, please refer to the CATIA Automotive Class A documentation.

L
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Interoperability with Wireframe

Creating Points
Creating Lines
Creating Planes
Creating Circles
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Creating Points

~I~, This task shows the various methods for creating points:
_.‘._
s

I . by coordinates

. 0n acurve

. on a plane

. on a surface
at a circle center
tangent point on a curve

between

Open the Points3D-1.CATPart document.
™ 1. Click the Pointicon ™

The Point Definition dialog box appears.

2. Use the combo to choose the desired point type.

Point Definition

Foint tppe: | Coordinates

Coordinates

Enter the X, Y, Z coordinates ¥ = Flrarn
in the current axis-system.

[p] Rl BBl |«

Y = 100rmm
Optionally, select a reference
point. s 120mm
Reference
The corresponding Foint: | Default [Origin]

point is displayed.

‘ w OK w Cancel I Preview

+~ When creating a point within a user-defined axis-system, note that the Coordinates in

[ ' absolute axis-system check button is added to the dialog box, allowing you to be define, or
simply find out, the point's coordinates within the document's default axis-system.
If you create a point using the coordinates method and an axis system is already defined and
set as current, the point's coordinates are defined according to current the axis system. As a
consequence, the point's coordinates are not displayed in the specification tree.

/iy The axis system must be different
— from the absolute axis.
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Point Definition K Ed
Fuaint bppe: IEIn CUME j
Curve: |Project.1
On curve Distance to reference
Select a curve @ Diztance oh curve
Optionally, select a reference (_) Ratio of curve length
point.
Length: IE?EDEI’I’II’I’I E
If this point is not on @ Geodesic () Euclidean
the curve, it is ) ) )
projected onto the Mearest extremity I tiddle point I
curve. Feference
If no point is selected, ; -
the curve's extremity is Paint: | Default [Estremity]

used as reference. R - .
everse Direction

[ ] Repeat object after OF.

"ﬂ OF, uIEann::ell Preview |
it
0

Select an option point to
determine whether the new
point is to be created:
o at a given distance along
the curve from the
reference point

TN

- a given ratio between the | ]57':'-”‘-5

reference point and the
curve's extremity.

. Enter the distance or ratio
value.
If a distance is specified, it
can be:
o a geodesic distance: the
distance is measured
along the curve

o an Euclidean distance: the CUrE a
distance is measured in
relation to the reference

point (absolute value).

The corresponding point is
displayed.
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If the reference point is located at the curve's extremity, even if a ratio value is defined, the

created point is always located at the end point of the curve.

You can also:
click the Nearest extremity button to display the point at the nearest extremity of the

Be

Extremum points created on a
closed curve are now aggregated
under their parent command and
put in no show in the specification

curve.

click the Middle Point button to display the mid-point of the curve.

careful that the arrow is orientated towards the inside of the curve (providing the curve is
not closed) when using the Middle Point option.

use the Reverse Direction button to display:
o the point on the other side of the reference point (if a point was selected originally)

o the point from the other extremity (if no point was selected originally).

click the Repeat object after OK if you wish to create equidistant points on the curve,
using the currently created point as the reference, as described in Creating Multiple Points
in the Wireframe and Surface User's Guide.

You will also be able to
create planes normal to
the curve at these
points, by checking the
Create normal planes
also button, and to
create all instances in a
new geometrical set by
checking the Create in
a new geometrical
set button.

If the button is not
checked the instances
are created in the
current geometrical set

If the curve is infinite and no reference point is explicitly given, by default, the reference
point is the projection of the model's origin

If the curve is a closed curve, either the system detects a vertex on the curve that can be
used as a reference point, or it creates an extremum point, and highlights it (you can then
select another one if you wish) or the system prompts you to manually select a reference

point.

tree.

=== Foint1

Length
#- " Extremum.1
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On plane

Select a plane.

Optionally, select a point to

define a reference for

computing coordinates in the

plane.

If no point is selected,
the projection of the
model's origin on the
plane is taken as
reference.

Optionally, select a surface on
which the point is projected

normally to the plane.

If no surface is
selected, the behavior
is the same.

Furthermore, the
reference direction (H
and V vectors) is
computed as follows:
With N the normal to
the selected plane
(reference plane), H
results from the
vectorial product of Z
and N (H = Z™N).

If the norm of H is
strictly positive then V
results from the
vectorial product of N
and H (V = N™H).
Otherwise, V = N™X
and H = V/™N.

Would the plane move,
during an update for

example, the reference
direction would then be
projected on the plane.

Version 5 Release 13

Point Definition

Poink bvpe:

Flane:
H:

W
Reference
Paintk:

Projection

Surface:

=

2 x|

on plane

=

|:-:';.f plane

=79, 105mim

=40, 4 14mm

=
=

|DEFauIt (Origir)

|Defaulk (Mone)

w 0K I - Cancell Preview I

Click in the plane to display a point.

Flane
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Point Definition K Ed

Fuaint bppe: I On surface j

Surface: | Surface.

Cirechion:; | Compaonents
On surface |Comp

. Select the surface where the Distance: I-I 0E. 31 3mm E
point is to be created.

Reference
FPaint; Drefault [Middle)

"ﬂ Ok, ﬂEanceII Presview I

Optionally, select a reference
point. By default, the surface's
middle point is taken as

reference.
A~
. You can select an element to
take its orientation as ! e
reference direction or a plane ! Yo [ill_SurfEu:e
to take its normal as reference ! - - - .
direction. ]
You can also use the " !
contextual menu to specify .-"_ ]
the X, Y, Z components of the e /
reference direction. .
L F
Enter a distance along the . /
reference direction to display .
a point.
Circle center Point Defimtion K E3
ilelzilsgé-a circle, circular arc, or Pt type: IEirn:Ie e j
Circle: | Circle.1
‘ @ 0Ok w Cancel I Preview I

A point is displayed at
the center of the
selected element. Circle
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Tangent on curve

Select a planar curve and a
direction line.

A point is displayed at
each tangent.

The Multi-Result
Management dialog box
is displayed because
several points are
generated.

Click YES: you can then select
a reference element, to which

only the closest point is
created.

Click NO: all the points are
created.

Between

Select any two points.

Enter the ratio, that is the
percentage of the distance
from the first selected point,
at which the new point is to
be.

You can also click Middle

Point button to create a point
at the exact midpoint (ratio =

0.5).

Version 5 Release 13

Point Definition

Faint tupe: ITangent QR CUrYe

z

Curve: | Project.

Direction: | Line.1

- Eann:ell Preview I

Oirection

Point Definition

PN

Faint tppe: I Behween

Paint 1: |Point.10

Paint 2: |Paint. 11

Fatio : ID- ]

Rewverse Direction

Middle Paint |

- Eann:ell Preview I

Foint 1

{ \TJ\{F’Dint Z
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/iy Be careful that the arrow is orientated towards the inside of the curve (providing the curve is
—!" not closed) when using the Middle Point option.
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. Use the Reverse direction ™
button to measure the ratio
from the second selected
point.

] If the ratio value is greater than 1, the point is located on the virtual line beyond the selected
points.

3. Click OK to create the point.

The point (identified as Point.xxx) is added to the specification tree.

sl

S
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Creating Lines

I~ This task shows the various methods for creating lines:
_.‘._

)
. point to point
. point and direction
. angle or normal to curve
. tangent to curve

. normal to surface

. bisecting

It also shows you how to automatically reselect the second point.

Open the Linesl.CATPart document.

i 1. Click the Line icon /

The Line Definition dialog box appears.

2. Use the drop-down list to choose the desired line type.

f A line type will be proposed automatically in some cases depending on your first element
selection.

Point - Point

i, This command is only available with the
Generative Shape Design 2 product.

. Select two points.
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A line is displayed between the

tWo points. Line Definition : 7| x|
Proposed Start and End points
of the new line are shown. Line bype: :IF'Dint-P'Dint j

Point 1: | Paint.7
Point 2: | Paint.5

Support: ENiE==A

Skark: Crnirm

kR ER

End: Ornrn

Length Type
@ Length ) Infinite Start Point

(_) Infinite ) Infinite End Paint
L] Mirrored extent

‘ﬂ ok @ cancel | Freview |l

PERPT

. If needed, select a support surface.
In this case a geodesic line is created,
i.e. going from one point to the other
according to the shortest distance
along the surface geometry (blue line
in the illustration below).
If no surface is selected, the line is
created between the two points based
on the shortest distance.

Foint 2

-

If you select two points on closed surface
(a cylinder for example), the result may
be unstable. Therefore, it is advised to
split the surface and only keep the part on
which the geodesic line will lie.

=

=

The geodesic line is not available with the Wireframe and Surface workbench.
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—

. Specify the Start and End points of the new line, that is the line endpoint location in
relation to the points initially selected. These Start and End points are necessarily beyond

the selected points, meaning the line cannot be shorter than the distance between the initial
points.

. Check the Mirrored extent option to create a line symmetrically in relation to the selected
Start and End points.

f The projections of the 3D point(s) must already exist on the selected support.

Line Definition 2] x|
Line type :I Foint-Direction j
Point:  |Foint.7

Direction: |yz plane

Point - Direction support:  [EEEIOE
Skark: = F0mmm

. Select a reference Point and a End: Z0rmrn
Direction line.
A vector parallel to the direction line is  Length Type

displayed at the reference point. @ o o
Proposed Start and End points of the Lerslr ! Infinite Start Point
new line are shown. () Infinite () Infinite End Point

[ Mirrored extent

Reverse Direction I

i@k:[

(2] B

Fresiem I
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. Specify the Start and End points of
the new line.
The corresponding line is displayed.

,f The projections of the 3D point(s) must already exist on the selected support.

Angle or Normal to
curve

. Select a reference Curve and a
Support surface containing that
curve.
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- If the selected curve is planar,
then the Support is set to
Default (Plane).

- If an explicit Support has
been defined, a contextual
menu is available to clear the
selection.

Select a Point on the curve.

Enter an Angle value.

A line is displayed at the given
angle with respect to the
tangent to the reference curve
at the selected point. These
elements are displayed in the
plane tangent to the surface at
the selected point.

You can click on the Normal to
Curve button to specify an
angle of 90 degrees.

Proposed Start and End points
of the line are shown.

Version 5 Release 13

Line Definition

Line type :I.-'-‘-.ngIEa’N armal o curve

Curve:  |Surface 14Edge.2

Suppaork: | Surface.

Point: | Point.7

angle: | 45deg =
Start: | Omm =
End: 20rmrmn E
Length Type

¥ Length ) Infinite Stark Point
() Infinite () Infinite End Point
[ ] Mirrored extent

] Geomekry an suppork

Marmal ko Curve

Reverse Direckion

[ Repeat object after Ok

w OF I - Cancell Preview l

otart= 4M
Angleg 120 [

-140rmm

Specify the Start and End points of the new line.

The corresponding line is displayed.
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. Click the Repeat object after OK if
you wish to create more lines with the
same definition as the currently T
created line.
In this case, the Object Repetition
dialog box is displayed, and you key in
the number of instances to be created
before pressing OK.

Object Repetition Kl E3

Inztance(z): |3 |ﬁ

4 Create in a new Open Body

w Cancel I

As many lines as indicated in the dialog
box are created, each separated from the
initial line by a multiple of the angle
value.

You can select the Geometry on Support check box if you want to create a geodesic line onto
a support surface.

The figure below illustrates this case.

Geometry on support option not checked Geometry on support option checked
This line type enables to edit the line's parameters. Refer to Editing Parameters to find out how

to display these parameters in the 3D geometry.
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Tangent to curve

Select a reference Curve and a point
or another Curve to define the
tangency.

o if a point is selected (mono-
tangent mode): a vector tangent
to the curve is displayed at
the selected point.

o If a second curve is selected (or a
point in bi-tangent mode), you
need to select a support plane.
The line will be tangent to both
curves.

- If the selected curve is a line,
then the Support is set to
Default (Plane).

- If an explicit Support has
been defined, a contextual
menu is available to clear the
selection.

When several solutions are
possible, you can choose one
(displayed in red) directly in the
geometry, or using the Next
Solution button.

End= 20mrm

otart=-?0mrm

Line tangent to curve at a given point

O
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Line Definition

Line tvpe :I Tangent to curve

Cupve: | Surface. 15\Edge

Elernent 2: |Paint.5

Surface. 1

Support:

— Tangency opkions

Tvpe: |Mono-Tangent

Skart: |-70mm

End: | 20nm

LBl [ |«

Length Tvpe
@ Length ) Infinite Skart Point

(_) Infinite ) Infinite End Paint
[ ] Mirrored extent

Rewverse Direckion l

Mext solution I

Frewview I

w OF I - Cancell
-

Line tangent to two curves

Specify Start and End points to define the new line.

The corresponding line is displayed.

Page 127



Shape Sculptor Version 5 Release 13 Page 128

Line Definition i 21l

Line type :I Mormal to surface j

Surface: |Surface.

Paoint: | Paint.5

Normal to surface

Skart: Cirnirry

End: 100rnrm
. Select a reference Surface and a

Point. o th . Length Type
A vector normal to the surface is i :
displayed at the reference point. ¢ Length () Infinite Start Point

Proposed Start and End points of the = (I [nfinike ) Infinite End Paint
new line are shown.

[ Mirrared extent

Rewverse Direckion I

w oK I - Cancell Freviet l

auface

End=100mrm %%

. Specify Start and End points to define
the new line. ota

The corresponding line is displayed.
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Bisecting Line Definition 2| xl

Line bype :I Bizecting j

. Select two lines. Their bisecting line is ~ Ling 1:  [Line.1
the line splitting in two equals parts

the angle between these two lines. Ling 2:  |Line.Z
- Select a point as the starting point for Paink: Drefault [Interzection)
?r?fell’lsneec.ti?)ﬁ %?f;ﬂtblitslesc:ir;\% line and Support: |Default (Mone)
the first selected line. ey - E
End: 20rnm E
Length Type

@ Length O Infinite Start Point
() Infinite  _ Infinite End Point
L] Mirrored extent

Reverse Direction I

Mext salukion I

w» K I - Cancell Frewview I
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. Select the support surface onto which
the bisecting line is to be projected, if
needed.

. Specify the line's length in relation to
its starting point (Start and End
values for each side of the line in
relation to the default end points).
The corresponding bisecting line, is
displayed.

. You can choose between two
solutions, using the Next Solution
button, or directly clicking the
numbered arrows in the geometry.

3. Click OK to create the line.

The line (identified as Line.xxx) is added to the specification tree.

. Regardless of the line type, Start and End values are specified by entering distance values
or by using the graphic manipulators.

H‘.

. Start and End values should not be the same.

. Select the Length Type:
o Length: the line will be defined according to the Start and End points values

o Infinite: the line will be infinite

o Infinite Start Point: the line will be infinite from the Start point

o Infinite End Point: the line will be infinite from the End point
By default, the Length type is selected.

The Start and/or the End points values will be greyed out when one of the Infinite options is
chosen.

. Check the Mirrored extent option to create a line symmetrically in relation to the selected
Start point.

. In most cases, you can select a support on which the line is to be created. In this case, the
selected point(s) is projected onto this support.

. You can reverse the direction of the line by either clicking the displayed vector or selecting
the Reverse Direction button (not available with the point-point line type).
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=

E 1. Double-click the Line icon /
The Line dialog box is displayed.

2. Create the first point.

The Reselect Second Point at
next start option appears in
the Line dialog box.

3. Check it to be able to

later reuse the second

point.
4. Create the second point.

5. Click OK to create the

first line.

The Line dialog box opens again
with the first point initialized
with the second point of the
first line.

6. Click OK to create the second

point.

7. Click OK to create the second line,

and so on.

Version 5 Release 13

?“ This capability is only available with the Point-Point line method.

Line type :IF‘:::int-F‘n:ninI:

Point 1:  |Point.1

==

Point 2 |Point.2

Support: eg= S]] =]

Start: drnrm E
End: O E
Length Type

¥ Length ) Infinite Start Point
(_) Infinite ) Infinite End Paint
[ ] Mirrored extent

4 Reselect Second Paint ak nexk skark

Line tvpe :IF‘u:uint-F'n:uinI:

[
-]

Paint 1: |Paint.2
Paoint 2:

Mo selection

Support: |DeFauII: (Mone)

Start; | O =
End: Qrnrn E
Length Type

¥ Length () Infinite Start Point
(_) Infinite ) Infinite End Paint
[ mirrared extent

d Reselect Second Point ak next skark

To stop the repeat action, simply uncheck the option or click Cancel in the Line dialog box.

s 'a-!"'.

g
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Creating Planes

|
{T} This task shows the various methods for creating planes:

. through a planar
. offset from a plane curve

. parallel through point . normal to a

. angle/normal to a plane ~ CUrve
. through three points - tangentto a
surface

. through two lines
from its equation
. through a point and a
line . Mmean through

points

Open the Planes1.CATPart document.

h 1. Click the Plane icon 7.

e

The Plane Definition dialog box appears.

2. Use the combo to choose the desired Plane type.

f Once you have defined the plane, it is represented by a red square symbol, which you can
move using the graphic manipulator.

Offset from plane

. Select a reference Plane then
enter an Offset value.

A plane is displayed offset from the
reference plane.
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Use the Reverse Direction button to
reverse the change the offset
direction, or simply click on the arrow
in the geometry.

Click the Repeat object after OK if you
wish to create more offset planes .

In this case, the Object Repetition dialog
box is displayed, and you key in the number
of instances to be created before pressing
OK.

As many planes as indicated in the
dialog box are created (including the
one you were currently creating), each

separated from the initial plane by a

multiple of the Offset value.

Parallel through point

. Select a reference Plane and a
Point.

Plane Definition K Ed

Flare type: IEIffset frorn plane j

Reference: [Plane13
Offzet: IEDI'I'"'I'I |ﬁ

Feverse Direction |

w 0K I - Caru:eIJ Prewview J
N

Dbject Repetition

Inztancelz): |1 0

4 Create in a new open body

@ o |

@ 0K J & Cancel | Preview
.

Plane Definition

Plane tpe: IF'araIIeI through point j
Reference: |Plane 16

Pairt: |Paint.10
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A plane is displayed parallel to the
reference plane and passing through
the selected point.

Angle or normal to plane

Select a reference Plane and a
Rotation axis.

This axis can be any line or an
implicit element, such as a
cylinder axis for example. To
select the latter press and hold the
Shift key while moving the pointer
over the element, then click it.

Enter an Angle value.

Foint

% ="

Page 134

-

Plane Definition K Ed

Flane type: I.-'-‘-.nglex'N armal to plane j

Ratation axis: | Line.2

Reference:  |Plane.16

Angle: m

Mormal to plane I
[ ] Repeat object after OF.

@ 0K I - Caru:ell

=

Prewiem I
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A plane is displayed passing through -JE!‘,E], epgﬁchiﬁ
the rotation axis. It is oriented at the ';b._

specified angle to the reference plane. |

Click the Repeat object after OK if you wish to create more planes at an angle from the
initial plane.

In this case, the Object Repetition dialog box is displayed, and you key in the number of
instances to be created before pressing OK.

As many planes as indicated in the

dialog box are created (including the n
one you were currently creating), each

separated from the initial plane by a

multiple of the Angle value.

Here we created five planes at an
angle of 20 degrees.

This plane type enables to edit the plane's parameters. Refer to Editing Parameters to find out
how to display these parameters in the 3D geometry.

Plane Delimtion 7]

Flane type: IThrDugh three points j
Through three points Point 1: | Pairt.1
Paint 2: | Paint. 3

. Select three points.

Paint 3 | Paint.5

@ 0K | @ Cancel | Preview |
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Foint 3

Foint 1
oveE

The plane passing through the three
points is displayed. You can move it
simply by dragging it to the desired

location.
{F’Diﬂt z
iy
b |
X
Plane Definition 2l
Plane type: IThru:uugh b lines j
Through two lines Line 1: |Line.1

. Lime & Ngl=s
. Select two lines.

[ ] Forbid non coplanar lines

W Cancel I Presview I

The plane passing through the two
line directions is displayed.

When these two lines are not
coplanar, the vector of the second line
is moved to the first line location to
define the plane's second direction.

Line 1
=

Lipe &
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Check the Forbid non coplanar lines button to specify that both lines be in the same plane.

L

Plane Definition K Ed

Flane type: IThrDugh point and line j
Paint: [Paint. 18

. Select a Point and a Line. Line: |Line.2

Through point and line

@ 0K & Cancel Preview |
" | |

— Paint

The plane passing through the point
and the line is displayed.
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Plane Definition K Ed

Through planar curve Plane type: IThru:nugh plakar curve j

Curve: |Spline.3

Select a planar Curve.
@ 0K J - Caru:ell Preview |

The plane containing the curve is u
displayed.

=,

Plane Definition K Ed

Tangent to surface Plane type: ITangent to surface j

Surface: |Surface.

Select a reference Surface and a - .
Point. Paint: | Paint.2

@ 0k | & cancel | _Preview |
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Foint
One

A plane is displayed tangent to the
surface at the specified point.

Plane Definition

Normal to curve Plane type: INDrmaI to curve j

. Select a reference Curve. Curve: ISI:'l'”E-3

. You can select a Point. By default, ST [ = ault [Middle]

the curve's middle point is selecte.
Iﬂ ak. I w9 Cancell Presview ]




Shape Sculptor Version 5 Release 13 Page 140

A plane is displayed normal to the ,.:
curve at the specified point.

=,

Plane Definition

Plane twpe: I tean through points j

. Foints:
Mean through points ot 18
Faint.3
. Select three or more points to Faint. 4
display the mean plane through
these points.
Hemave I Heplace I

@ 0k | @ Cancal | _Preview |
It is possible to edit the plane by first

selecting a point in the dialog box list
then choosing an option to either: }
.

. Remove the selected point

. Replace the selected point by
another point. o
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n
Plane Definition 2| x|

. Plane tvpe: |Equakion -
Equation et = [

ax+Bv+z=D
. Enter the A, B, C, D components A - |ﬁ

of the Ax + By + Cz = D plane

equation. E: = |ﬁ
SR 10 =
O 20 |ﬁ

Select a point to position the plane
through this point, you are able to Mo seleckion
modify A, B, and C components, the
D component becomes grayed.

Mormal to compass I

Parallel to screen I

wd Cancel I Presview I

Use the Normal to compass button
to position the plane perpendicular to
the compass direction.
b

“.

Use the Parallel to screen button to
parallel to the screen current view.
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3. Click OK to create the plane.

The plane (identified as Plane.xxx) is added to the specification tree.

sl
e
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Creating Circles

1=+, This task shows the various methods for creating circles and circular arcs:
ey
o]

center and radius

center and point

two points and radius
. three points

bitangent and radius

bitangent and point

tritangent

. center and tangent

g Open the Circles1l.CATPart document.
=. Please note that you need to put the desired geometrical set in show to be able to perform the corresponding scenario.

i 1. Click the Circle icon O

The Circle Definition dialog box appears.

2. Use the combo to choose the desired circle type.

Center and radius

. Select a point as circle Center. —Circle Limitakions

. Select the Support plane or surface where the circle I
is to be created. Suppart: |Ma selection ) @ {_.j LA

. Enter a Radius value. Radius: |1E-EImm E Skark: |Ddeg E

L] Geomekry an suppork End: | 180deq E

Depending on the active Circle Limitations icon, the
corresponding circle or circular arc is displayed.

For a circular arc, you can specify the Start and End o oF - Cancel I Presyie I
angles of the arc.

f If a support surface is selected, the circle lies on the plane tangent to the surface at the selected point.

Start and End angles can be specified by entering values or by using the graphic manipulators.
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e

Center and point

. Select a point as Circle center.
. Select a Point where the circle is to be created.

. Select the Support plane or surface where the circle
is to be created.

The circle, which center is the first selected point and
passing through the second point or the projection of
this second point on the plane tangent to the surface at
the first point, is previewed.

Depending on the active Circle Limitations icon, the

Version 5 Release 13

Circle Definition

Circle bype : |[SE=t= Al

(=T ol= o selection

Puairiks |N|:| selection

Suppork: |N|:| selection

] Geomekry an suppark

Circle Limitations

Yol
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21|

t_»

Start: |Odeg

=

End: |180deq

=

|ﬂ ak; I < Caru:ell Presyien l

corresponding circle or circular arc is displayed.
For a circular arc, you can specify the Start and End
angles of the arc.

Cente Qint

£

Start
[

gy

Dport

You can select the Geometry on Support check box if you want the circle to be projected onto a support surface.

In this case just select a support surface.

Two points and radius

. Select two points on a surface or in the same plane.
. Select the Support plane or surface.

. Enter a Radius value.

The circle, passing through the first selected point and

the second point or the projection of this second point

on the plane tangent to the surface at the first point, is
previewed.

Depending on the active Circle Limitations icon, the
corresponding circle or circular arc is displayed.

For a circular arc, you can specify the trimmed or
complementary arc using the two selected points as end
points.

Point Z: |N|:| selection

Suppork: |Nn:| selection

Radius: I 100rnrn =
] Geomekry an suppark
Mext salution l
@ Ok

—iCircle Limitations

)

@

Start: |Odeg

End: |180deq

l o Cancel l

Brewviewn l

You can use the Second Solution button, to display
the alternative arc.
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Faoint 1

Lpport

.~ You can select the Geometry on Support check box if you want the circle to be projected onto a support surface.
il

In this case just select a support surface.

[ i iniki o]
Three points Circle Definition _|E|

Circle type @ |UlEEN el

o 1 [PPSO | CheeLiors

. Select three points where the circle is to be created.

Depending on the active Circle Limitations icon, the Pl e IND selection ) @ {_') t““J"l

corresponding circle or circular arc is displayed. Point 3¢ Mo selection N =
For a circular arc, you can specify the trimmed or i ! | Stark: I d
complementary arc using the two of the selected points priona . =
as end points. End: I 180deq

| Geomektry on support

SUppark: |Nn:- selection

@ ot | @ cancel | preview |

.~ You can select the Geometry on Support check box if you want the circle to be projected onto a support surface.
il

In this case just select a support surface.
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Circle Definition : el

Bi-tangent and radius

s NS0Tl | Eiitangent and radius
. Select two Elements (point or curve) to which the

—Circle Limitakions ——————
circle is to be tangent. Element 1 M T
. Select a Support surface. [ Trim Element 1 '/:\J @ Q L}l

Element 2: [Ma selection Skark: Indeg
] Trim Elernent 2

End: |180deg

Support: IDeFault (Plane)
Radius: I Lmim [y
et Solution I

If one of the selected inputs is a planar curve, then the Support is set to Default (Plane).

If an explicit Support needs to be defined, a contextual menu is available to clear the selection in order to select the desired
support.

@ ok | @ cancel | Preview |

| ? ' This automatic support definition saves you from performing useless selections.

. Enter a Radius value.

. Several solutions may be possible, so click in the region where you want the circle to be.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.
For a circular arc, you can specify the trimmed or complementary arc using the two tangent points as end points.

“a You can select the Trim Element 1 and Trim Element
E,} 2 check boxes to trim the first element or the second
~ element, or both elements.
Here is an example with Element 1 trimmed.

These options are only available with the Trimmed
L ' Circle limitation.
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Bi-tangent and point Circle Definition 2| x|

Lot (o =0 | Fiit angent and poink

. Select a point or a curve to which the circle is to be Citcle Limitations

tangent. Elerment 1: JUlag=l=Taulay
. Select a Curve and a Point on this curve. [ Trim Element 1 '/T\»l @ Q Lﬁl
. Select a Support plane or planar surface. Curve 2 |r-.,|.:. seleckion S IEIu:Ieg
[ Trim Element 2
End: |180deg
Paint: IND selection

Support: |Default (Plang)

ek Solution I

- el l - Caru:ell Preview l
—

f The point will be projected onto the curve.
If one of the selected inputs is a planar curve, then the Support is set to Default (Plane).
If an explicit Support needs to be defined, a contextual menu is available to clear the selection in order to select the desired
support.

Q This automatic support definition saves you from performing useless selections.

. Several solutions may be possible, so click in the region where you want the circle to be.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.

A

Complete circle
For a circular arc, you can choose the trimmed or complementary arc using the two tangent points as end points.

NS

Trimmed circle Complementary trimmed circle

-'[j- You can select the Trim Element 1 and Trim Element

=~ 2 check boxes to trim the first element or the second
element, or both elements.
Here is an example with both elements trimmed.
These options are only available with the Trimmed i
Circle limitation.

[=



Shape Sculptor Version 5 Release 13 Page 148
Circle Definition 21 x|

Circle type |l B
. Select three Elements to which the circle is to be

tangent. 220 Mo selection

Tritangent

Circle Limitations

®fF

. Select a Support planar surface. [ Trim Element 1 '/T\J'

If one of t.he selected inputs is a planar curve, then the Elerment 2: |N|:| selection Skark: IDdEg
Support is set to Default (Plane). -

If an explicit Support needs to be defined, a contextual Element 3: IN':' selection End: IlEilIll:Ieg
menu is available to clear the selection in order to select : =

[ Trim Element 3

the desired support.
? This automatic support definition saves you from Support: |Default (Plane)

performing useless selections. .
Mezxt Solution I

. Several solutions may be possible, so select the arc
of circle that you wish to create. Q@ ok l & Cancel l

Bresyigw l

Depending on the active Circle Limitations icon, the
corresponding circle or circular arc is displayed. The first
and third elements define where the relimitation ends.
For a circular arc, you can specify the trimmed or
complementary arc using the two tangent points as end

points.
P(_Elementl

et 3
e lement 2

“a» You can select the Trim Element 1 and Trim Element

O3 check boxes to trim the first element or the third
element, or both elements. < 2
Here is an example with Element 3 trimmed.

These options are only available with the Trimmed
Circle limitation.

[=

Center and tangent

There are two ways to create a center and tangent
circle:

Circle Definition el S

(T Nl | enker and tangent

1. Center curve and radius Center Element: m — Circle Limitations —————
Tangent Curve: |Mo selection '/_\J I |
. Select a curve as the Center Element. 4 I @ {_D b

. Select a Tangent Curve. Suppart: IDEFa"'lt (Plane) Skark: I':"jE'J

. Enter a Radius value. Radius: IIEDmm E End: |18|:||:|eg

Mext Solukion I
[ .

- el l - Cancell Fresyien l
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2. Line tangent to curve definition

. Select a point as the Center Element.

. Select a Tangent Curve.

=" . If one of the selected inputs is a planar curve, then the Support is set to Default (Plane).
If an explicit Support needs to be defined, a contextual menu is available to clear the selection in order to select the desired

support.

This automatic support definition saves you from performing useless selections.

The circle center will be located either on the center curve or point and will be tangent to tangent curve.

. Please note that only full circles can be created.

4. Click OK to create the circle or circular arc.

The circle (identified as Circle.xxx) is added to the specification tree.
When several solutions are possible, click the Next Solution button to move to another arc of circle, or directly select the arc you

‘want in the 3D geometry.

| & | A circle may have several points as center if the selected element is made of various circle arcs with different centers.

Parameters can be edited in the 3D geometry. To have further information, please refer to the Editing Parameters chapter.

@
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Generic Tools

Managing the Compass
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Managing the Compass

This task shows you how to quickly manage the compass orientation.

il
7

Create a planar surface.

h- Press F5 or click the Quick Compass Orientation icon gﬁ .

The Quick compass orientation toolbar is Euick compass orientation [ x |

displayed.
| g Ll L @ iy e O

Here are summarized the main features of
its eight icons:

4 Z
. Click the Flip to UV or XY M Flip to VW or YZ f'—tﬁ or Flip to WU or XZ fl—tﬁ icon to

switch the compass base to the three planes of its trinedron.

If the compass is "in" the main axes of the model, the icons indicate X, Y and Z
otherwise U, V and W.

L0
. Click the Most Seen Plane icon ﬂx to activate and deactivate the Most Seen Plane

mode.

. Click the Set Compass Orientation icon rjx\ or press F6 to orientate the compass by

selecting either an existing plane or three pomts (via the Autodetection command).
The point selection is based on Autodetection parameters.

-, Please refer to the chapter called Editing Curves Using Control Points documentation to
[ / orientate the compass using control points.

=
. Click the Reset Compass to XYZ icon K:;% or press F7 to reset the compass parallel to

the main axes (X, Y and Z) of the model.
This option is not active when the compass is already set according to the axes.

. Click the In Model or on Perch icon ?E‘ to switch the compass from the perch to the

model or vice versa.
The origin is kept in the model until the toolbar remains open.
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h.

. Click the Create Compass Plane icon [:]f or press F8 to drop the compass plane, that is

to create a plane corresponding to the compass basis.
This icon is activated only when the compass is in the model.

These four shortcuts (F5, F6, F7 and F8) are effective only when the Quick compass
orientation toolbar is displayed. Therefore when you first hit one of the keys, the toolbar is
displayed and the shortcuts are effective from then on.

The Quick compass orientation toolbar remains active until you close it by clicking the cross in
the upper-right corner or, if you have activated it with the icon, by clicking the icon again.

By default, elements are created in the current active plane as defined using the Current plane
. . - . = . ¥z )
orientation toolbar containing the Flip to UV or XY "i_tlg , Flip to VW or YZ ﬁr_tlp or Flip to

Hz
WU or XZ L icons.
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Workbench Description

This section contains the description of the icons, menus and Historical Graph that are specific to the
CATIA - Shape Sculptor workbench, which is shown below.

You can click the hotspots on this image to see the related documentation.

.@"E‘Ei:ﬁanatBnd,' ...I 'Eq a E ;%E%%@{QE@*E‘EE J ‘?:-lﬂ'ﬂ-
DERayran oW , |

— =

MMuhﬁtmacdrer
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Menu Bar
Input / Output Toolbar
Component Selection Toolbar
Creation Toolbar
Editing Toolbar
Modeling Toolbar
Analysis Toolbar
Wireframe Toolbar
Generic Tools Toolbar
Specification Tree
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Menu Bar

This section presents the tools and commands which are available in the Shape Sculptor workbench.
Many other operations are documented in the Infrastructure User's Guide.

Start File Edit View Insert Tools Windows Help
File
The File menu lets you perform file creation, opening saving, printing operations
Edit

The Edit menu lets you manipulate selected objects. Refer to the Infrastructure User's Guide and Part
Design User's Guide.

View
The View menu lets you view document contents Refer to the Infrastructure User's Guide.

Insert

The Insert menu lets you insert Shape Sculptor's elements.

For... See...

Open body Managing Geometrical Sets

Input/Output Insert -> Input/Output

2 .
Input/Cutput Compc_ment Insert -> Component Selection
Selection
i_omponent Selection *
Cirizalii p [Creation Insert -> Creation
Editing p [Editing Insert -> Editing
Modeling F IModeling Insert -> Modeling
Analysis k |Analysis Insert -> Analysis

YWireFrame ¥ \Wireframe Insert -> Wireframe
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Insert -> Input/Output

See...

=2y Impork,

=7y Expork. ..

For...

Import...

Export...

Importing Files

Exporting to STL

Insert -> Component Selection

CE\'K Brush Select. ..
f:% iCurve Select

'L@ Hole Select

+
+E'+ Flood Select

CE\'K Invert Select

Ckrl4-A,

CErHI

For...

See...

IBrush Select...Selecting With a Brush

[Hole Select

|[Flood Select

Insert -> Creation

(‘-:)‘ Creakte Curve...

X Paint Curve

7%" iaenerate Mesh, ..

% Tessellate. ..

For...
Create Curve...

Paint Curve

Generate
Mesh...

Tessellate...

Insert -> Editing

q‘f_}, Decimate. ..
o Refine. ..

i Smooth. ..

A Brush Smooth, ..
i; Delete triangles
fgl'l! Extract kriangles
Z&‘ i_opy kriangles

%@ Slice...

%” Mesh Inkersect, ..

?ﬂ/ Stitch. ..

For...
Decimate...

Refine...
Smooth...

IBrush
Smooth...

[Delete
Triangles

[Extract
Triangles

[Copy Triangles
Slice...

IMesh
Intersect...

Stitch...

[Curve Select Selecting With Curves

Selecting Holes

Selecting With Flood

Invert Select Inverting the Selection

See...
Creating 3D Curves

Creating Paint Curves
Generating Meshes

Tessellating

See...
Decimating

Refining
Smoothing

Smoothing With a Brush

Deleting Triangles

Extracting Triangles

Copying Triangles
Slicing

Intersecting Meshes

Stitching
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Insert -> Modeling

For... See...

ﬁ Edit Conkrol Points. .. Edit Control Editing Curves Using Control Points
Points...

Project Curve. .. i

Eﬁ) ke Project Projecting Curves
Curve...

@ iCurve Sculpt. ..
Curve Sculpt... Sculpting Curves

ﬂ bl Emboss... Embossing

f;-flﬁ-:;, PushfFull. .. Push/Pull...  Pushing / Pulling a Mesh

=4 aurface Sculpt.. Surface Sculpting With Surfaces
Sculpt...

@ Box Modeling. .. Box Modeling...Modeling Using a Box

Insert -> Analysis

For... See...
7| Display Options. .. Display i ' ' '
I-Eﬂ LIsplay p Options. .. Display Options and Graphic Properties
% Highlight Highlight Analyzing Using Highlights

Insert -=> Wireframe

For... See...
= Paink... Point... Creating Points
/ Line. .. Line... Creating Lines
~— Plane... Plane... Creating Planes
O Circle. .. Circle... Creating Circles

Window

The Window menu lets you arrange document windows in relation one to the other. Refer to the
Infrastructure User's Guide.

Help

The Help menu lets you get help on the currently active command, and the product in general. Refer
to the Infrastructure User's Guide.
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Input / Output Toolbar

This toolbar contains the following tools to manage the import and export of polygonal meshes.

Input/Oa?

r See Importing
L Files

£ See Exporting
Las to STL
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This toolbar contains the following tools to manage the selection of triangles on the polygonal mesh.

L
| G GG oD G

=l

S
o~
e

P
EN

See Selecting
Using a Brush

See Selecting
Using Curves

See Selecting
Using a Hole

See Selecting
Using Flood

See Inverting
the Selection
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Creation Toolbar

Page 160

This toolbar contains the following tools to manage the creation of curves and polygonal meshes.

oo 2

£l

B XD

See Creating
3D Curves

See Creating
Paint Curves

See
Generating

Meshes

See
Tessellating



Shape Sculptor

This toolbar contains the following tools to manage the operations that can be performed on a

polygonal mesh.

Editng =
B2 A8 4 A VRE ¢

Version 5 Release 13

Editing Toolbar

See
Decimating

See Refining

See
Smoothing

See
Smoothing

Using a Brush

See Deleting
Triangles

See Extracting
Triangles

See Copying
Triangles

See Slicing
See

Intersecting
Meshes

. See Stitching
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Modeling Toolbar

This toolbar contains the following tools to model the polygonal mesh.

Modeling x|

See Editing Curves Using
ﬁw Control Points

E: See Projecting Curves

See Sculpting Curves

ﬂ See Embossing

See Pushing / Pulling a Mesh

=0
J#=%  See Sculpting Surfaces
oo

See Modeling Using a Box
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Analysis Toolbar

This toolbar contains the following tools to manage the options and graphic properties.

Analysisik

See Display Options and
" Graphic Properties

%. See Analyzing Using Highlights
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Wireframe Toolbar

The Wireframe Toolbar contains the following tools:

wireFrame Y
J./E.@I

See Creating Points

See Creating Lines

See Creating Planes

OW N\ e

See Creating Circles
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Generic Tools Toolbar

This toolbar contains the following tool to manage the compass.

x|
|

‘Q@ See Managing the Compass
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Specification Tree

Within the Shape Sculptor workbench, you can generate a number of elements that are identified in
the specification tree by the following icons.

Further information on general symbols in the specification tree are available in Symbols Used in the
Specification Tree.

I:::,‘r 3D Curve n Point
Mesh Curve / Line
ey
Project Curve 7 Plane
Mesh Generation O Circle
@ Tessellation
Stitching

Polymesh
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Customizing For Shape Sculptor

s

LN This task explains how to customize general settings for the Shape Sculptor workbench.

™ 1. Select the Tools -> Options menu item.

The Options dialog box is displayed.

2. Select the Shape category then the Shape Sculptor subcategory to display the

General tab:

zeneral

Curve Sampling
[ ] Custam Setbings
Chordal Deviation

Seqrent Length

0.1

=

0.1

=

3. Check Custom Settings to enable the modification of parameters that control the

precision of the curves.

4. Define the Chordal Deviation by entering a value or using the spinners.

5. Define the Segment Length by entering a value or using the spinners.

6. Click OK to confirm setting these options.

" 'a-!"'.
gy
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Index

t9) A £B £0 D B 0 €6 tH €D fL) M £0 P £Q R 3 €D €U

Numerics
3D Curve

Command ‘& (Bl

A

analysis

highlights =/
associative curve

creating =)

B

bisecting

lines T/

bi-tangent and point

circles ‘&)
bi-tangent and radius

circles ')
Bounding box

Import hid)
box

model !
brush

select '

C

Chordal Deviation

Decimation =/
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Circle

command 'El'
circles

bi-tangent and point il

bi-tangent and radius il

point center and radius =)

three points bl
tri-tangent il

two points il

two points and radius bl
Cloud Display

Cloud Display Options il

command 'El'

Graphic properties hid)
Polyline and Point il

Sampling il

Triangles hid)
Cloud Display Options

Cloud Display il
Command

3D curve o/ (B

command

Circle B
Cloud Display =)

Control Points T/

Current Plane Orientation hidl
Decimation =/
Export il

Import il
line &

plane il
point bhid)

Properties hid)
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Quick Compass Orientation =)
compass

orientation 'El J
Control Points

command ‘&0
copy

triangles il
create

paint curves il
creating

- . IE ]
associative curve =

circles 'El'

circular arcs &)
Current Plane Orientation

command &
Current Triangle Count

Decimation =0/
curves

modifying hidl
project hid)

sculpt hid)

select '

D

decimate

polymesh &)
Decimation

Chordal Deviation '/
command &

Current Triangle Count il
Edge Length il

Free Edge Deviation =)

Minimum T/
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Target Percentage bl

Target Triangle Count il
delete

triangles il
Delimitors

Import hid)
Direction

Import bl

E

Edge Length

Decimation 'L/
emboss ‘&
Export

command 'El'
su T

extract

triangles il

F

Facets

Import bhid)
flood

select &)
Formats

Import hid)
Free Edge Deviation

Decimation =)
Free edges

Import hid)
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G

generate

mesh &
Graphic properties

Cloud Display il

Grouped
Import bhid)
1+
highlights
analysis hid)
hole
select ')
1+
Import

Bounding box il

command ‘&0

Delimitors T/

Direction 'El'

Facets =)

Formats =

Free edges &)

Grouped =)
Minimal point quality 'El'
Statistics 2
System il
Update (=)
intersect
mesh 'El'

invert
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select &

line
command &
creating =
lines
bisecting il
mesh
generate =)
intersect ')
Minimal point quality
Import hid)
Minimum

Decimation 'L/

model

box hidl

modifying

curves 'El J

O

orientation

compass hidl

P

paint curves

create ‘&)
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plane

command &

creating il
point

command ‘&0

creating il
point center and radius

circles (&)
Polyline and Point

Cloud Display il
polymesh

decimate T/
project

curves &)
Properties

command &

pull =
push =
1+
Quick Compass Orientation
command &
1+
refine '/
*

S

Sampling

Cloud Display =)
sculpt

curves &)
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surfaces =)
select

brush 1o

curves &)
flood 'El'
hole &1/

smooth ‘& (&

using a brush hidl
Statistics

Import bhid)

stitch &
Stl

Export =)
surfaces

sculpt hidl
System

Import hid)

T

Target Percentage

Decimation =)
Target Triangle Count

Decimation T/

tessellate =)
three points

circles &
Triangles

Cloud Display bl
triangles

copy =)

delete &1/
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extract '/
tri-tangent

circles &)
two points

circles &)
two points and radius

circles &)

Update

Import hid)
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