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About this course

Objectives of the course

Upon completion of this course you will be able to:
- Import and process digitized point cloud data

- Create tessellated mesh on the point cloud data

- Extract characteristic curves from the data

- Export the result in the popular file formats

Targeted audience
Shape Designers

Prerequisites

Students attending this course should be familiar with the CATIA V5
interface

‘ 8 hrs

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES



Digitized Shape Editor

INSTRUCTOR GUIDE

Table of Contents (1/2)
&« Introduction to CATIA Digitized Shape Editor 5
4 An Overview of Digitized Shape Editor 6
# Accessing the Workbench 7
# User Interface 8
# Digitized Shape Editor Terminology 10
¢ Car Door: Master Exercise Presentation 12
¢ Point Processing 13
# Cloud Import 14
# Cloud Operations 19
# To Sum Up 27
« Master Exercise Step (1): Point Processing 28
& Mesh Processing 29
# Mesh Creation 30
4 Mesh Correction 33
4 Mesh Edition 39
# Mesh Operations 45
# To Sum Up 52
.« Master Exercise Step (2): Faceting the Cloud 53
Instructor Notes:

Copyright DASSAULT SYSTEMES 3



Digitized Shape Editor

INSTRUCTOR GUIDE

Table of Contents (2/2)

& Scans and Curves 54
4 Scan Creation and Edition 55
@ Curve Creation 67
# To Sum Up 75

& Master Exercise Step (3): Creating the curves and exporting the result 76

& Advanced Tasks 77
# Integration of Clouds 78
# Mesh Offset 89
4 Cloud Export 92

¢ Added Exercise - Hair Dryer 94

Instructor Notes:

Copyright DASSAULT SYSTEMES 4



Digitized Shape Editor

INSTRUCTOR GUIDE

Introduction to CATIA Digitized Shape Editor

In this lesson, you will get an introduction to CATIA Digitized Shape Editor workbench,
terminologies used and the user interface of the workbench.

An Overview of Digitized Shape Editor
Accessing the Workbench

User Interface

Digitized Shape Editor Terminology

Copyright DASSAULT SYSTEMES
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An Overview of Digitized Shape Editor

Digitized Shape Editor (DSE) is used at the initial stages of the Reverse Engineering
cycle. In reverse engineering, geometry of existing physical object is captured by
scanning. The result is obtained in the form of digitized data.

Digitized Shape Editor allows various operations on this digitized data.

With DSE you can import various forms of digitized data (meshes, grids, scans and clouds of
points) and extract characteristic curves, create tessellated meshes.

The extracted digitized data can be further used for the following:

@ Designing parts in other workbenches such as FreeStyle workbench.
@ Machining using the mesh created in DSE Workbench.

Copyright DASSAULT SYSTEMES

Digitized data obtained Tessellated mesh created Characteristic curves extracted
from scanning a car door in DSE workbench in DSE workbench
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Accessing the Workbench

To access the Digitized Shape Editor workbench:

Select Start > Shape > Digitized OR Select ‘Digitized Shape Editor’ from the
Shape Editor list of favorite workbenches (if you have
earlier added it to your favorites).

: I J Shape Scupta
1 Product1CA. Product A 5 X ‘@ 3hape Sculptor
| /i B Sketeh Tracer
2 Choipeau, Part I A e
3 Gear, Part AW Genciave Sieps Desion .lnfrastm'ﬂura

2 Shape Seulptor

' Mechanical Design 3
~ Shape

1 Praduck1CA, Product

Exit

2 Choipeau, Part

3 Gear. Part
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User Interface (1/2)
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User Interface (2/2)
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Digitized Shape Editor Terminology (1/2)

w Cloud of points: A cloud of points is defined as a set of
points in 3D space. In this course, the term cloud of points
refers to several representations:

# representation as a set of points

4 representation as a set of scans

# representation as a set of grids

# representation as a mesh (or polygon)

@ Cell: A cloud of points may
consist of several sub-clouds
which are called cells.

# Scan: A scan is an ordered series of points. It often
represents curves via series of points. A cloud of points
can be organized in consecutive scans.

Copyright DASSAULT SYSTEMES
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Digitized Shape Editor Terminology (2/2)

# Mesh: A mesh consists of a set of
polygonal faces (triangles) which
represent the surface of a 3D
model.

i, l;'»ré

o
Sy vy oy g
.\h-‘.‘a‘:% ue\-v-ﬁ\'m-

sy

w Neighborhood: Many functions in Digitized Shape Editor
operate on the points in space. In these functions, you can
specify a maximum distance (neighborhood) which will be
considered around a point for the operation.

» Working Distance: This is the distance beyond which the
elements are not taken into account for a computation.

# Characteristic lines: They are particular lines
corresponding for instance to curvature
variations (fillets start/end) or sharp edges.

Copyright DASSAULT SYSTEMES
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Car Door

Master Exercise Presentation
‘ 90 min

The purpose of this exercise is to practice the

At the end of each lesson, there will be an exercise
step based on the lesson.

In this exercise, you will extract characteristic curves
of a Car Door. For that you have to perform the
following steps.

« Point processing
&« Faceting cloud of points
« Creating curves and exporting the result

Copyright DASSAULT SYSTEMES

functionalities that you will learn usingout the course.
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Point Processing

In this lesson, you will learn to import the point cloud data and to clean the cloud of
points.

= Cloud Import
= Cloud Operations
= To Sum Up

Copyright DASSAULT SYSTEMES
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Cloud Import

You will learn how to import the point cloud data.

Copyright DASSAULT SYSTEMES
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Importing the Cloud of Points (1/4)

You can import point cloud data using ‘Cloud Import’ tool.

A. Select the files to import.

B. Format: You have the choice among a wide range
of standard formats. A More button shows up A
according to the selected format, it allows more |c:mmumﬁnts and Settings KUY DeskopiCar_DoorDoor.caa

parameterlzatlon. Ascil free it ngD 'I 4 Grouped o Statistics

Ascii RGE

—Preview Options |
Asdi User Format % 3| [Sampling (%)
e Riing el 100.000000
Can Scale factor [1.000000

Gom-3d e
File unit il
Hyscan 495053 Points Fillvitst i) =
Iges | [Mire =5
Kreon o
Opton — Skatistic:
Steinbichler Total number of points: 495053 -
- Sl Cloud low extremity: -0.019mm -629, 775015mm &9, §76999mm
C. Preview: 30Hm (tesselated) Cloud high extremity: 696, 971985mm -344,15799mm 514,553998
- Cloud radius: 445, 145393mm
a. Replace: It will replace the current cloud of Cloud cepter: 348.476492mm -521.968002mm 302 215498mm
. Cloud dimension: 636,930985mm x 355,620026mm = $24.6823991
pOIntS by a new one. Read Times: cpu=2.5s, elapse=2 5315,
=
4| | Al

b. Update: It will display the cloud of points
along with its bounding box. Then use the _—
manipulators of this box to clip the part of the
cloud you import

@ oF | - Applyj Jcancell

Copyright DASSAULT SYSTEMES
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Importing the Cloud of Points (2/4)

D. Grouped: If activated, when recalling several clouds of
points at the same time you will get a single Cloud Entity

in CATIA V5.
2lx
E. Statistics: This check box will allow you to get — Selected Flle { \ {
A A A PP A A IC"[DDELII‘HEHtS and Settings Ky D r_DooriDool E
information in the statistics window (number of points, ' AR o] st
d.mens.ons ) Farmat |-y - | 'd Grouped o Statistics
1 1 wee — Preview Options
o igdakes ) |Sampling (%) 00000000
F. Options: 4 Replace Seale Factor [1,000000 F
a. Sampling: It allows to import a certain percentage of T IF“e unit - ealimeter (rm) &
the Digitized data. This will be done sequentially e L
every x points will be kept. Total BT of Frnts; 495058 =]
Cloud low extremity: -0.019mm -699, 778015mm §9.676999mm
Cloud high extremity: 696,97 1965mm -344., 15799mm 514,559998
b. Scale Factor: The scan operation is very often glgﬂg E;dnltu:r':_;:%"l‘t“?ﬁgg?‘zgrnn -521.968002mm 302.213438mm
performed on a scaled model. You can apply the S T G T
given scale factor to work on real size model. i
| | A
c. File Unit: your CATIA session is set up for a given - @ o | Sy | & cacel|

unit. The file you import comes from the outside
world and may be digitized in another unit. Set up
the proper unit before importing the file

(£

=~

An element is created in the specification tree, under the name of the cloud.x.
= If you import several clouds of points in the same action using option Grouped, the
result will be a single cloud of points entity Cloud Import.x

Copyright DASSAULT SYSTEMES
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Importing the Cloud of Points (3/4)

G. More: Select the More button and you
will see the following menus specific to

the file format you have chosen. - Ditection ——————
a. ASCII: Direction and Delimiters apply ;“”"m"“” port:. (]
to scans. Type this data whenever you i B _
. () Zigzag Selected File
know it. - . A i | C:\pacuments and SettingsiKYiDeskbopiCar_DooriDoor cgo _]
I_.. Direction __I Start zcan = Farmat ngD vl d Grouped = Stabistics
b. IGES: !a Unlrowin | End scan j —Preview 7~ Options
0 | e 3} |5ameling (%} 100.000000
! One-way | 3 Replace Scals factor [1.000000
!9_2_'9_2?9_ 495058 Pairks IF“e it Milimster i)
[H]oire =
C. 3D XML' fecely Tokal number of points: 495058 ;]
4 Create facets Minimal Paint Quality Cloud low extremity: -0.019mm -629,778015mm 59, 676993mm
’IMW—E E:oug hi%h exg:giix;ggggﬂ?l%smm -344,15799mm 514.559995
- joud radius; 3 .
Free Edges Cloud center: 348.476492mm -521.965002mm 302, 7 15498mm
. i Cloud di ion: 696, 990985 3556200201 424, 662995
d. C;‘;or?SD. FacfeLs is used tooreate ornot. |, ... m:- - -
the facets of the imported cloud o e =
pOints' lra Create facets ‘ il | ""r-
@ o J =] App\yj Jcance\l
e. Stl: System applies to the operating —Spstern ———— T -
. |
system used to generate the binary i ramt
data: select Same if you know you are ol
o using the same operating system as o |
w . H C
H the one used to generate the binary s ot f. Leica: ( Kaep i iy
® . fists AR =
5 data. Free Edges is used to create or skt
E] not the scans representing the free [ Create scans |
g i i 15 ASCII User Format:
2 edges of a cloud of points. Facets is T 9. :
5 used to create or not the facets of the ~ I Format Descrigtion File
H imported cloud of points. | —— T J e R 2
Instructor Notes:
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Importing the Cloud of Points (4/4)

You can import data from your Smarteam vault

Check that Smarteam is set at the Get connected to Smarteam:
“Allowed” (or “Current”) state in Tools-

Options-General-Document

x|
;eneral I Help | Shareable Products I Licensing | Documenti = I it
E"(umantEnvirnnmEnts 3 ‘ij @ |i§3 I% a‘“’ Ir& ﬁ
E Document Environment | State | Current i
i |Folder Current allewed i
o alowed Mot allowed | |
P Configure. . 3
@ Click Browse, a small window enables you to @ Smarteam is open so you can select your file
choose to open your document from the

common Files or from Smarteam.

Preiect-0068 Guick Clay/CAD Synerorization
| EDocuments Tree
£ [ E3Foid 0086 Common documents
i 2l VD2 clie o i

1 () CaFok0073 Manufactuing
6 (3 (Fold 0078 Quick Sutace Reconstuction

Impor!

i

3

! Selected File

i |ents and Settingsipph. 5 \PersanaliSmar TeamiWorkiCear.asci ( .. |
|

i

[
@ 1 ||ents and Settingsipph.OSiPersonalSmarTeamiworkiCearasc (L 20 PO ) | cocooi ...l
=
“»é Format |F\sci\ Free | 4 Grouped [ statis Sl
0 —Preview ption:
@ L [Freview ——— O ————— :
2‘ W Cancel I
2
<
a
£
2
g
S
Instructor Notes:
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Cloud Operations
You will learn to reduce the number of points in a cloud, so that further operations will
be faster.
=
Instructor Notes:

Copyright DASSAULT SYSTEMES 19



Digitized Shape Editor

INSTRUCTOR GUIDE

Removing Points (1/2)

You can remove points from the cloud using remove tool. ${
A. Global:
a. Select all: It will select the whole cloud of points. 2| x|
b. Swap: It will switch the selection by the ‘not selected’ elements. b
— aloDal
B. Mode: Select Al I SwaE I
—Mode —— —Trap Tvpe
) Pick @ Rectangular

element type is filtered by the options from Level

b. Trap: It will allow the selection through a contour trap. The trap is
drawn in a plane but has a depth. Then you may change the trap by
the manipulators of the Trap.

a. Pick: It will allow selection by picking elements on screen. The ‘:

@ Trap 1 polyganal
) Brush (1 5pline
) Flood

—Level ——— Selected Part E)
@ @ Faint @ Inside Trap

O Trianale |12 outside Trap

@& Scan)Erid

O el CF>
D Cloud Walldate Trap
c. Brush: It is an option to select an area on a mesh only. It allows the =
selection by keeping the left button pressed, and passing the circle 8 o |3
over the desired area. The precision of the selection depends on the
diameter of the circle, modifiable in the contextual menu in Edit

[}
=
w -
& Radius.
"
Radius I
2
3 Radlus
o
Instructor Notes:
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Removing Points (2/2)

c. Flood: Its an option to select an area on a mesh only. It
allows the selection by picking a triangle on the mesh. All
triangles connected to this triangle are automatically
selected.

C. Trap Type: It can be defined by a Rectangular I ERCREE
or Polygonal contour or by a spline.

D. Level: In coordination with Pick can be set,
a. Point
b. Triangle
c. Scan/Grid
d. Cell
e. Cloud

Point Triangle Scan/Grid

E. Selected Part: It can be,
a. Inside Trap
b. Outside Trap

F. Valid Trap: You can create as many areas as
you wish by clicking Valid Trap and drawing Inside Trap Outside Trap Valid Trap
another trap, until you click OK to validate and
exit the action.

(€

)
Removed points cannot be recalled! Select All and Swap apply only to the current removal action. They

cannot be used to recall removed points, once you have clicked OK.

Copyright DASSAULT SYSTEMES
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Filtering Points

When you filter scans or grids, filtered points are hidden, and new e
scans or grids are created. You can recall the points with Reset tab.

Principle:

# Homogeneous: The sphere passes over the cloud of points, starting on the first point met. All
the points that are inside the sphere are then hidden. The sphere goes to the next remaining
point and removes the points that it contains, and so on.

% Adaptative: will use a local chordal deviation criterion.

A.Homogeneous: Enter the value of the Sphere radius, used to
filter the points. The filtering sphere is visualized by a green
sphere. You can change its position by a simple mouse click at a
desired location.

B. Adaptative: The value to enter represents the local chordal
deviation. This filtering hides more points from the planar areas
than from other areas. That way, you can highlight bent areas.

Fesat I
-Filter Twpe

| Homogeneous |24, 520

C.Max. Distance: Ensures that some points will be kept to satisfy @ At

the distance criterion

— Skatistic:

Step: 1 a]
Adaptative with max. distance

Chord: 0.2452 Max. Distance: 24,52
Remaining poinks: SA83 (25, 44%) j

I-- Cutput ‘

D. Statistics: It will be then displayed,
a. Before application, the number of points to be processed.
b. After application, the number, and the percentage of the
remaining points.

||:| Physical remaoyal

@ ok | Sapoly| dase |

E. Physical removal: When this option is checked, you will remove
the points from your actual Cloud of Points.

Copyright DASSAULT SYSTEMES
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Activating Points

You can define an active set of points from a Cloud of Points by
using ‘Activate’ tool.

A. Global: activate
. . . . —Global
a. Activate All: It will activate the whole Cloud of points. ‘ n:i;te a1 | s |
b. Swap will switch the activated by the ‘de-activated’ elements. e
O pick !‘ Reectangular
. . . . @ Trap !O Palyganial
Selection: The selection of the points is exactly the Oerush O spline
same as with the Remove Points option. You have the O Eiaod ‘
same modes available which are Pick, Trap and Brush. —Level Selected Part —
@ Foint @ Inside Trap
O Triamgle || Qutside Trap
(@ ScanGrid
O el
O cloud yalidate Trap |
@i
.
e

he activated points are those that appear in red during the selection.
Non active points are still in the cloud of points element, you can restore it when desired.
If displayed as a shaded mesh, the result will not be visible. You should display the mesh as
triangles to visualize the result.

Copyright DASSAULT SYSTEMES
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Splitting Clouds

You can split a cloud into two using this command. FE

The user interface is the same as in e ‘
Activate or Remove. acecit] Zrzp

—Mode ———Trap Type

) Pick @ Fectangular

@ Trap 2 Polygonal
) Brush 21 spline

) Flood
—Lewvel —Selected Park —
@ Poirt: @ Inside Trap

O Triangle |12 Qutside Trap

6] ScanGrid

=y O el
.-_‘11 s O Cloud yalidate Trap |
New elements SplitCloud @ o ||

are created.

loud Irmpart, 1
plitCload. 1
tCloud, 2

Copyright DASSAULT SYSTEMES
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Projecting Clouds

This action projects all points of the selected cloud to a plane. l

A. Elements:

a. Clouds
b. Meshes Projection On Plane 21 x|

c. Scans @ Elernents: |Cloud, 1 @‘ B ’

; o Plane:
B. You can use the multi-selection icon to select @

several elements. @ pistinct O GrounedQ))

- @ ok | @ apy | [

C. Plane: Destination plane, the projection is
always normal to the plane.

(C.C)

D. Distinct/Grouped: In case several elements e T e e e A )

are selected you can choose to group the scans are scans, projected meshes are
projections into a single output cloud. meshes.
= You can click a label to change the status
of the element.
= A pop up menu is also available to switch
the lock status of one or all elements.

This command is often used in aerodynamics to compute the area of the projected coud@

Instructor Notes:
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Protecting Points

When working on a Cloud of points it may be useful to lock some points of them to
protect them from any processing such as filtering or smoothing.

It is the case for example when working on a cloud which contains both dense points [
resulting from optic measurement and scans resulting from the accurate &
measurement of character lines.

A. Level: You can select the type of element that Protece  NEIPY |
you want to protect. 1 :

—Lewel
. ..a i
a. Scans and grids - Stan/Grid
b. Whole cells Cell
) Paint

c. Points

rotected |

B. All elements of the selected type are
displayed with a label showing their status.

C. You can click a label to change the status of .
the element. A contextual menu is also '
available to switch the lock status of one or
all elements

Fratected

Unprotected

Fratect all scans

Unprotect all scans

Copyright DASSAULT SYSTEMES
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To Sum Up

You have seen how to handle digitized Data . You learnt:

® Importing Clouds of points.

# Removing points.

® Filtering points according to criteria.
# Activating part of the cloud of points.

[ Point Processing ]

Copyright DASSAULT SYSTEMES
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Car Door

Step 1 - Point Processing

‘ 30 min

In this step you will:

« Import the cloud of points.

« Remove unnecessary points.

« Activate Area / Filter the Data. From this Area preserve the characteristic lines.
© Activate all points to check the result.

Copyright DASSAULT SYSTEMES
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Mesh Processing

In this lesson you will learn to mesh the clouds, to improve the mesh characteristics and
to split a mesh.

Mesh Creation
Mesh Correction
Mesh Edition
Mesh Operations
To Sum Up

Copyright DASSAULT SYSTEMES
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Mesh Creation

You will learn how to create a mesh on the cloud of points.

A

AR
SEAERAIA
S E Ty

RSN
TS
TS

Copyright DASSAULT SYSTEMES
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Meshing the Cloud (1/2)

You can create a mesh on all the active points of the cloud using this tool.

[

A. 3D Mesher: Applicable for any situation.

B. 2D Mesher: Applicable only to clouds with no hidden area

in a given direction which must be specified; then the esh Creatia  EEE
connections are computed in a plane normal to that A ) @i
direction. B 2D Mesher
[J5ag: IDmm ‘ C
C. Sag: This is used to mesh dense cloud option without T
filtering it prior to mesh. When used, the resulting mesh & Hebathosd) [omm K’ D
will not pass through all the active points of the Cloud of S \.
Points. It will then generate a mesh to the given tolerance. 5 Sheding @ik
[1 Triangles ) Flat
D. Neighborhood: Maximum length of the facet edge: if one ol @uay| sl
edge of the facet is greater than this maximum, the facet |

will not be created. Example:

Neighborhood = 2mm Neighborhood = 5mm no Neighborhood

)
Increase the Neighborhood value to close unwanted holes of the mesh. In some cases, it may be

difficult to find a Neighborhood value that will fill holes without creating unwanted triangles. You can
use the green sphere to set up this parameter.

Copyright DASSAULT SYSTEMES
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Meshing the Cloud (2/2)

E. Constrained: When meshing part of a Cloud of Points, if
some of the active points are already used in another
mesh, the computation of the new mesh will take this
mesh into account to create a ‘seamless’ result.

Constrained meshes are compatible (same 2
nodes on common boundaries) and can be merged by r. ® 3D esher
Merge Meshes. Q 2ot
O Sag ! |0|.'||r. E
[ constrained
< fleighborhoad : |Omm =
—Display
= 4 shading @ Smooth
[ mriangles ) Flat
F. Display: @ ok | @l dose |
a. I:)Tr‘;angles —
b. Shading

# Flat: Each triangle is lighted according to its
normal; this mode shows the exact facets
% Smooth: Triangle are lighted according to the
average normal at each vertex. The result is
to® smoothed and the display looks more realistic.
)
= When computing a constrained mesh, type 0 as the Neighborhood value to check the boundaries of the mesh.
If the boundaries are not satisfactory, modify the meshing plane to improve them.After the computation of a
constrained mesh, two mesh elements are visible in the specification tree: the constrained mesh and the
initial mesh. You can select one and then the other to make sure they are complementary.
= A Mesh may require big computation time when based on a very dense cloud of points.

Triangles Shading

Copyright DASSAULT SYSTEMES
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Mesh Correction

Mesh created has defects and flaws in it. You will learn how to correct it.

Copyright DASSAULT SYSTEMES
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Filling Holes

The mesh obtained from using 'Create Mesh' tool may contain @
some holes. You can fill such areas using this tool.

1. Select the polygon to analyze. 21x|

‘4 Hale size ;

2. The system displays all the holes as follow:
a. X Holes not selected
b. V Holes selected

‘A Paints insertion

3. You can check Hole Size to control which
hole you want to fill.

4. Check Point Insertion to allow the
computation of addition mesh points, with
this option you can also access to a sag
value and a step value to control the points
you will insert.

. i Mesh created with the help of shape option.
5. By default the fill is Flat, use Shape option

to create the mesh on a virtual tangent
surface.

6. You may click a label to switch it from X to
V (or vice versa) or use the contextual Selacted
menu. Mot selected

Select all

Copyright DASSAULT SYSTEMES
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Creating Facets

You can create facets on the cloud of points, triangle by m
triangle, using 'Interactive Triangle Creation' tool.

Three ways of creating triangles are:

A. Select three points or vertices.

B. Select two neighboring edges of an existing
mesh

C. Select an edge of an existing mesh and a
point

Interactive Triangle Cr ed |

@ oK I iCanceII

Then click Apply and OK to confirm.

€9

4 The points are not necessarily points from a cloud but they could also be CATIA points, curve extremities.
= This function can be used to fill in holes in the mesh.

Copyright DASSAULT SYSTEMES
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Cleaning a Mesh (1/2)

You can remove defects in the mesh and improve the quality of

the mesh, using ‘Mesh Cleaner’ tool. & 2ix|
Delation I Structure | Edition I

Statistics Preview colars

3 Actions:

A. Deletion of corrupted / duplicated triangles, triangles
with inconsistent orientations, non-manifold edges or
non-manifold vertices, isolated triangles, triangles Ml
WIth Iong edges' [T Man-marifold Vertices 164 vertices

B. Structure problems: global orientation problems.

C. Detection and deletion of thin triangles to make local

[ Gorrupted Triancles O triangle

1 buplicated Triangles 144 triangles

I
|
[l tnconsistent Orientation 140 triangles I
|
[

IR 5 | NN

[ 1solated Triangles

|
]

b. You may split the mesh into connex (continuous)

i @ O D appl cl
domains. -_— | poly | close |

e . [ Long Edges [E || j
modification on meshes. sl g [ I 5
A. Deletion: L
a. Select the Smooth Polygon icon and a mesh (or Mesh Cleaner 1 2|
an activated portion). The dlalqg box is displayed. St edtin |
b. Select Analyze. The systems displays the stats on Direct Triangles Indrect Triangles
the defect of the mesh. [ ~|[—— -
c. Select the defects type you wants to erase, and ESDHt Mo = i
- - - ne non-otientable mesh,
eventually the color you want to display it with. 52 connested eones
d Cllck Apply ©One non-otientable mesh,
g . .
% B. Structure:
2 a. You may reorient the mesh facets automatically.
3

Instructor Notes:
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Cleaning a Mesh (2/2)

C. Edition:
a. Select a mesh. Mesh Cleaner 2] x|

b. Select Edition tab, check Small Angles box and petsen | strocure | aten ||
type the value for small angles. S e e =

c. Select Apply to collapse the displayed triangles
with an angle equal to or lower than the specified @
value.

@ o | @uapp]|  ciose |

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 37



Digitized Shape Editor

INSTRUCTOR GUIDE

Smoothing a Mesh

You can improve the quality of a mesh that comes from a digit of | 3
poor quality, with the help of ‘Mesh Smoothing’ tool. bt
1. Type: single effect if no sharp edge, dual effect to Mesh Smoathing 21x
minimize the volume reduction. S @ single sffect () Dusl effect
L. Coefficient: oy 2
2. Type the value of Coefficient. e eviatons —
a. When the value of Coefficient is 0, vertices are not AR
moved. IRES
b. When the value of Coefficient is 1, the vertices are Stepl
moved at the full extent of the computation result. Max, Desvistion = 1.837mm
c. This may lead to a temporary degradation of the (e il oration i Do
energy function of the polygon, but results in a final

optimal solution.
3. Click Apply. The mesh is first displayed in Flat mode
and then the computation is applied. The action is
iterative a new Apply will open a new computation.

4. Select max deviation if you want to control accuracy.

Result of computation
(Coefficient =1)

5. The cumulative deviation statistic is displayed.
(€Y

= You may first activate only part of the mesh to focus on some
area only.
= You may need to alternate the use of this action with the flip
edge action.
= This action cannot be used on the mesh containing Non-
Manifold edges.

Copyright DASSAULT SYSTEMES
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Mesh Edition

Mesh created has defects and flaws in it. You will learn how to edit the mesh to modify
its structure or content.

3
maxn@
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Adding Points

You can add a new vertex either by picking an existing point or Gl
indicating a location on the mesh. You can flip several edges "
successively by double-clicking on the icon.

1. Click the command. @ '/G’D

2. Select the mesh to modify.

3. Select the GSD point and it will be ; | 1 ;
automatically inserted in the mesh. et LN :

4. You can also pick anywhere on the mesh

without any underlying existing point. The |
vertex will be created and added to the mesh. ‘ @

€9

2 . o .
It is better to choose the Wireframe graphic visualization mode to
have a nice preview during mesh edition.

Copyright DASSAULT SYSTEMES
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Moving Points

to move the vertex.

A. Drag and drop the point:

1. Click the command.

2. Select the point and hold the mouse
button.

3. Release the mouse button when you
want to validate the new position.

B. Edit the values in a dialog box:

1. Select the point. The Vertex translation
dialog box appears.

2. Change the coordinates to reposition
the point.

3. Click ‘Init from neighbor’ to set the
coordinates of a neighbor vertex in the
coordinate fields.

4. Uncheck the Absolute check box to
translate the point with respect to the
coordinates of the selected point.

You can move a vertex of a mesh to define the new position. You can
view the current final coordinates of the point. There are two possibilities

(400.1 :09, -653,654,365.592)%

Jvertex ranslation_
P |
T — |
N o r—
S Absolute _Init from neighbor

@ ok | & cancel

= S
Q You cannot move a vertex on another existing vertex.

Copyright DASSAULT SYSTEMES

al®

: SN 7 3

| ) - ‘
(403.066, -652.705, 368,530}t '
. '

—

'
(400.109, -653.654;365:592)
X

2l
y [
O
B o
= ahsolute

@ oK I ﬂcanca\l

2l
P e
ofoen &
pfoem &
Init from neighbaor

8 Cancel I
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Removing Elements

You can remove a vertex, an edge or a triangle from the mesh. It p
will remove all connected edges or triangle and create a hole in the :

mesh.
£
1. Click the command. | /o @
2. Choose the kind of elementyouwantto .
remove.

3. Pick the element to remove from the mesh.

i ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
3 i 3
‘

| (400:109; :653.654;.365592)[': 1 .
: @/ s
: ; :
1 ! r
1 ! i
1 ' 1
Il ! v
1 y Il

:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Collapsing Elements

You can remove a vertex, an edge or a triangle from the mesh. It m @
will automatically fill the created hole by local remeshing.

1. Click the command.

2. Choose the kind of element you want to
remove.

3. Select the element to remove from the
mesh.

Copyright DASSAULT SYSTEMES
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Flipping Edges

You can turn over the edges of the mesh to see the alternate . @
position.

1. Click the command.

2. Pick the edge to flip.

@3

2 .
=You cannot flip free edges.
=You cannot flip an edge if it produces a non-manifold result.

Copyright DASSAULT SYSTEMES
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Mesh Operations

You will learn to improve the characteristics of a mesh. You will also learn to split a
mesh.

Copyright DASSAULT SYSTEMES
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Improving Edges

You can flip the common diagonal of two triangles, to better .
respect the sharp edges, using 'Flip Edges’ tool.

1. Select the Flip Edges icon and a cloud or an
activated portion of the cloud.

2. Type the value of Depth, this parameter
identifies the candidate triangles.

a. Value of 'Depth' determines the amplitude of
the reorganization of the polygon and ranges
from 0 to 10. ed 3

b. When the value of Depth is 0, the action
processes a triangle and its direct neighbors. Depth:

c. When the value of Depth is 1, the action _
processes a triangle, its direct neighbors and _"‘__OK | ojp\”‘*’ | gz |
their direct neighbors, and so on as you 3
increase the value of Depth. U

d. This may lead to a temporary degradation of
the energy function of the polygon, but results
in a final optimal solution.

Depth 2

3. Click Apply. The edges that could be flipped are
highlighted in their eventual new position. Click
OK to validate.

q-; Depth 5

You may first activate only part of the mesh to focus on some area only.
= This action reorganizes the meshing without modifying the geometry because the vertices are not recomputed.
= This action cannot be used on the mesh containing Non-Manifold edges.
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Optimizing Density

You can obtain more homogeneous triangle calculation for the [
mesh which will be required for analysis purpose.

A. Minimum edge length for decimation.
B. Maximum edge length for refinement. Optimize 2]x
C. Dihedral angle filter to preserve sharp edges. The
smaller the angle value is, the sharper the edges are. Minimum Length: [3rm 5]
D. Possibility to display the deviation with the original Maxirmurn Lemgth: | 7mm :—:'e
mesh. Dibedral Angle: |3I2Ideg E
-Result
’:l Analysis
Mean Deviation = 0, 108mm ;I
r\ﬁax. Deviakion = 17.18mm =
Mean Deviation = 0. 366mm ]
@ fppfy I = Cance!_l

€9

> Use the Cloud Display option to display the triangular tessellation, so that you can check
the differences.
= After this operation, the mesh is homogeneous; so it is useful to do analysis. However,
generally the mesh is less accurate after an optimization because the density of the
facets is not adapted to the curve of the surface.

Copyright DASSAULT SYSTEMES
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Reducing the Number of Facets

You can reduce the nhumber of facet in the polygon, using ‘Mesh Decimation’ tool. %

1. Select the Decimate Polygon icon and a polygon (or
an activated portion of the polygon).

Decimate 2 x|
2. Choose the appropriate method for decimation. :
a. Chordal Deviation: It allows to preserve the shape. ® Chordal Deviation ) Edge Length( b
b. Edge Length: focusing on removing smaller [ Maximum 0, Ly
triangles ;
Target P
c. Maximum for Chordal Deviation option: It is the d T:r :ﬁ?ia::;e;ozgtel
max deviation allowed, for Edge Length it is the 4 . J !
minimum edge length for kept triangles. R ol olnt |
d. Target Percentage: Type the percentage of the [] Free Edge Tolerance |=.'|.-.-..---. E
number of facets you want to get from the original —Result
mesh. . d Analysis
e. Target Triangle count: Type the number of r
triangles to keep. Maze, Devistion = 12, 245mm

Mean Deviation=0.111mm

3. Click Apply.

- OK_I l°.D.|3|:|I§.-'_I ﬂCancelj

4. Cumulative deviation statistic is displayed.
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Splitting a Mesh

A mesh may be cut by 3D elements (Curves, Scans, Planes, Surfaces). The g
action may be Trim or Split. Result may be one or several entities. =l
A. List of Cutting Elements: If you want to remove one from the
list, select it then hit Remove button. 21 x|
B. Projection Type: When a curve is used as a cutting element a o
| It [Wesh Creation.1
projection direction should be input, chosen among: iemen_t 2 IT”mISD § hciedion
a. View Cutking ements
b. Compass
c. Normal
C. Check preview if you want to see the projection.
D. If you use the Trim option, the scissors will be used to el neszcal
decide what to keep and what to remove. A contextual menu (" Projecion Typef B |

is available for global modifications.

~\ — Cperation

-~ e [ Preview
% o & Trim
|7 Delete ) split
Delete Al —Result

Invert Al G 2 Keep Initial
E. Result: @ Distinct ) Grouped
a. Distinct or Grouped may be used to get one result or 3
(<] |'_:_k'_’ @ Aprly j 3 Cancelj
several meshes. o

b. Keep Initial if not checked the original mesh is removed
from the specification tree.
&
= To define an area the intersection curves must intersect each other.
= Do not use Preview option if not needed, otherwise performance will drop.
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Display Options (1/2)

You can display clouds in various styles using ‘Display Modes’
from Properties. s

i Properties L
A. Sampllng: YOU can choose tO display Omy a percentage i Current seleckion : ISnlalI Anales)Geometrical Sat, 1/Farkl ]
of the points, using the Sampling option. By default, | Wecharical | Festure Froperties | Grephic | Display ks |

100% of the points are visible. You can change this value N ——
with the associated spinner. @ sernpin [REB1E
B. Scan or Grid: [ calared [ Symbal. [ Frotecked

a. Polyline: Displays the scan and grid selected Scan -
connecting the ordered points by segments of lines. A e
b. Point: whether yes or not the points are displayed. P Mesh
C. For Polygons only following options are available: L Hvertex 4 Triangles
a. Triangles: Display of the facets (shaded display); the gzm:::.fom s g:m'
display can be flat (each facet has a unique normal s =

direction) or smooth (also known as Gouraud shading). "~ T e e
b. Free Edges: 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).
c. Non-manifold: Edge have their edges displayed as
regular white lines.
d. Vertices: To display only the vertices of a mesh. Do not Polyline
forget to deactivate the Flat or Smooth option.
e. Flat/Smooth: The common edges to be displayed as flat ;
or smooth.

Points Triangles

Copyright DASSAULT SYSTEMES
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Display Options (2/2)

You can display clouds in various styles using
Tools>Options>Digitized Shape Editor.

Copyright DASSAULT SYSTEMES

A.

Command Behavior: You can undo/redo the cloud

edition commands.

Warm Start: You can specify maximum number of

cloud points to deactivate the warm start.

Light Visualization: You can choose to display only

a percentage of the points, using the Sampling

option. By default, 100% of the points are visible.

You can change this value with the associated
spinner.

Dynamic Display: You can choose to display the

coordinate information.

Dynamic Display

'rF Options

7\

I BF Parameters and Measure

= Shape
i 0 it
|- Es+Generative Shape Desian

L i shape Sculptor

5T options
Geners|
il Display
B compatibiliey
¥ parameters and Measure

8 Devices and Virtual Reallty

- Mechanical Design

tk!Generative Shape Desigr

Jei# shape Sculptor

i
|
!
|
]
i
]
i
]
i
|
|
|
]
i
]
i
|
i
]
H [-lnfrastru:ture
]
!
|
!
|
]
{
]
i
|
|
|
]
{
]
i
|
i
|
!
|
]
i
]
i
|

]
7

]

]

]

]

K General Command Bhavior A !

I~ 8 Display ) [undofRedo for in-place cloud edition commands U ]
I-LE compatibility Warm Start ]

]

]

]

L8 Devices and Virkual Reealty ]
I.lr\fvastvuctura ]
]

| Mechanical Design :
]

]

]

]

]

]

]

i

]

Maximum number of cloud points ba deactivate warm stark: [1000000 =

General | Display Modes

Point.

sarping [T 2

& Colored & Symbol [ Pratected

Scan or Grid

4 Paolyline & point [ Crientation

Mesh
[ Frae Edaes [ shrink:
[ Mon-manifold Edges. [ Flat
O mormal S Smooth

Light Visualization

[ Activate light visualization of meshes
Humber of trangles [

]
]
:
]
]
]
'
]
]
:
]
:
]
'
]
]
:
]
'
:
]

S Vertex [ mriangles ]
]
:
]
'
]
'
:
'
:
]
i
.
'
]
'
:
|

Dynamic Display :

:
'

[ pynamic display of information
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To Sum Up
You have seen how to use digitized data to:
w Create a Mesh (faceting) of your cleaned Point Data

@ Clean a Mesh.
@ Improve characteristics of a Mesh.

[ Faceting the cloud of points ]

Copyright DASSAULT SYSTEMES
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Car Door

Step 2 - Faceting the Cloud

‘ 30 min

In this step you will:
@ Mesh the model.

w# Clean the Mesh.

w Optimize the Mesh.

Copyright DASSAULT SYSTEMES
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Scans and Curves

You will learn how to extract the characteristic curves from a mesh.

= Scan Creation and Edition
= Curve Creation
= To Sum Up

Copyright DASSAULT SYSTEMES
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Scan Creation and Edition

In this lesson, you will learn:

To create sections.

To project curves on a mesh.

To create scans freely on a mesh.

To create boundaries of a mesh.

To create scan according to discretization mode.

"]
[ ]
L]
[ ]
L]
w To edit the scans.
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Creating Sections (1/3)

You can create intersections of clouds of points, meshes, surfaces »@
and volumes with the planes, using the ‘Planar Sections’ tool.
Principle:

# From each plane using the Influence Area distance the system
computes a volume (yellow on the drawing) then select the
points of the cloud inside this volume. From these points the
system interpolates an intersection point.

# For a meshed model, the intersection is directly performed on
the facets. Sag: If input elements are surfaces or volumes, a
tessellation of these elements is done.

# The result is a Scan typed as Planar Section. Nt =
@Iﬂ_ﬂﬂ-ﬁeference: @’lﬁlﬁi 4 lg ll
A. Element: You can multi-select the elements to create A | Guide: [N s=lection
sections from. 0] Fiare: [ swection Bl
B. Sag: You can choose and modify the sag used for O Number. | B ) infinte. & Preview

the tessellation of surfaces or volumes. .
@ Step: |1mm @ Swael

C. Plane definition: sets the reference plane

Influence Area: IU.'Imm @
a. use main plane (YZ, XZ, XY), use the compass or
” use an existing plane First limiting curve: [Cigfault (None)
% . R . Second limiting curve: |Detault [Maone|
g b. a manipulator is then available to move the HU 2 G
5 reference plane along its normal. 5 Grouped [In one ety =] \»_‘:"l
173
1%} - - -
<
% c. another manipulator is available for the last plane. @ ok | @y | [@ cancel]
g

Instructor Notes:
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Creating Sections (2/3)

D. Section guide: Select a curve, the sections will be
perpendicular to this curve. The degree of the
section guide must be greater than 2.

E. Independent Planes: If you choose this option, you TR —
can select several planes. The sections will be
computed on these planes. (s 1o sclection @
Sag: 0. 2
F. Number: ! = =
T RS it
a. Number: Type the number of planes you want to IUW Refererce: 2| 47147| @ | ll
process. ibh | Guide: [Na selection
b. Infinite: The whole model will be processed using <El>ﬁ Plare: [Mo selecton EI
the fixed parameter.
DN b:|1 B O infinite. & Previ
c. Step: Type the distance between 2 planes. @ @ 5:3: = i 8 mé = Srewew G)
& mm WaE I
G. Swap: it inverts the direction for the planes. @ Influerce e [ETmm =
H. Influence Area: ‘thickness’ of the plane (N.A for Fistliing curve:  [Defaut (ane]
meshed model). '
Second limiting curse: |Default [Mane]
o Grouped |In one entity L! Y}?l

@ o | @@ Cancel’
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Creating Sections (3/3)

I. If required, you can select one or two limiting curves.
The section guide curve can be selected as second
limiting curve (not as the first).

J. You can choose to group the resulting scans

Sag lD.2mm @

a. Inone entity:
L ¥z | ¥z
b. By Element: The scans which cut the same element Iﬁ_ﬁﬂ-ﬂefe'e”“' (S S e ) =g ll
are grouped into one entity. | Guide: [Fe semoton
c. By Plane: The scans which belong to the same <':'>0 Plarie: [No selection E|
plane are grouped into one entity. O Number. [ B ke @ Previen
K. Curve creation: The result will be curve obtained @ Step [ B swsl
using the function Curve from scan. Infience avea: 5T =|
First limiting curve: IDefauIt [Mone)

Second limiting curve: | Detault [Mons|

@ o Grouped Iln one entity ;! \_()

@ Ok ] ] i‘«r.-ply_l ‘Cancel]

(€O

‘Although cutting a cloud of points is quicker (no need to mesh first), creating planar sections on a mesh
rather than on a cloud of points has some advantages:

1- the action is dynamic on mesh: no need to apply to visualize the modifications (position of the reference
plane, step, number of planes,...),

2- In the case of a cloud of points, the intersection may be interpolated, since the plane does not
necessarily intersect points. That problem is reduced with mesh since the plane intersects facets,
providing a better accuracy.
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Creating Scans Manually

You can manually draw characteristic lines on the
cloud of points, using 'Create Scans on Cloud' tool.

1. Select the Scan on Cloud icon and a cloud.
2. Click points on the cloud to create the scan.

3. Double-click to exit the action.

4. A Scan_on_Cloud.x element is created in
the specification tree.

Jrarti
7 %y plane
2= s plane
£z zx plane
=22 PartBody
GS Dwoor.1

&I Mash Creation.l

(CC)

e
* One single scan cannot be created over several clouds.

= If you press the Ctrl key while moving the pointer on the cloud, the
creation of the scan is displayed interactively.

Copyright DASSAULT SYSTEMES
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Projecting Curves

You can project one or several curves onto a Cloud of Points
using ‘Project Curves’ tool.

Principle:

The curve is broken down in a number of points that are projected on the
cloud. The 3 closest points from the cloud are located. The result is the
intersection of the closest facet with the direction of projection.

A. Projection type:

a. Normal For mesh only.
b. Along a direction: then select the direction of
projection

B. Sag: Computed on the curve according to the Sag
value then projected on the Cloud of Point (non-faceted
cloud only).

& Axis
A Aixis
2 fixis

Compass Direction

C. Working Distance: The distance used to locate the
points eligible to compute the 3 closest points to the 2(x]
projection (non-facetted cloud only). Try increasing Projection type : [8long a drection 7]
thl_s, number if the result does not contain enough T
points.
. D. Curve Creation: When selected the result of the action Workmg dlstanceilss a Z % )
= will be curves. It will then also run the action Curve DCurve creation
5 from scan (see dedicated function). @roke| @] vl
3 €< i
4 e
£ *= You can use trap for curve selection.
g = Try increasing the Working Distance if the result does not contain enough points.
Instructor Notes:
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Creating Free Edges

You can create scans or curves that represent the free ;
edges of a polygon, using 'Create Free Edges' tool. :

Principle:

The system analyzes the active part of the mesh and checks which facet
has free edges and create the resulting curves from scan.

A. Scans:

a. Distinct: Creates one entity per continuous set of Scans @ Distinct

edges. @ g

d

b. Grouped: Creates only one entity.

B. Curve creation: When activated, Curve from Scan
interface will be activated. You can then create the

2]

a.ﬁppl}l Close I

curves directly.

— Creation mode

& Smoothing ! Interpolation
r—Parameters
ACCUFECY

=

L -

Crder |5_E|
Mumber IN_E|

Split Angle | an E|

[ tcurvature Analysis

(<) | _— & Aol ]

21x

= Available for mesh only.
= Use Activate function to limit the portion of Free edge.
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Discretizing Curves (1/2)

You can create a scan using a curve. Each scan positionis [
located on the curve and the repartition of the positions is A%,
determined by the user according to a criteria. i
Several sampling criteria are available; each criterion has Discretize Curyes 8 2l
ific in rameters.
specitic pUt para ete .S @ [WI-HE [0 selection @
A. Curve: You can multi-select the curves to create the arameters
scans. You can also hide the selection. ,ﬁi
rMode: B x
B. Mode: @ sag: [0.01m =
a. Chord: You specify the Sag and the Step. 4 step; | 1mm =
b. Length + Positions: You specify the number of Points: |-
positions. Increment: | L
c. _Length + Increment: You specify the curve-length e N e
increment.
d. Parameter + Positions: You specify the number of _— @ ok | @ apply | & cancel |
positions.

e. Direction + Increment: You specify the main direction to
define a reference plane. You also define the increment
between the planes.

C. Sag: The sag represents the maximum distance between
the input curve and the theoretical chord connecting two
successive positions of the scan.

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 62



Digitized Shape Editor

INSTRUCTOR GUIDE

Discretizing Curves (2/2)

D. Step: The step represents the maximum distance
between two successive positions of the scan. It’s an 2l x|
optional parameter.

E. Points: This is the number of positions N. The length of the
curve is divided by (N-1), providing a constant curve-length
increment or curve-parameter increment.

Mode:

Sag: iU.UlITIITI @

F. Increment: This is the distance between two consecutive ¥ [ /D\ =
points or planes. . LI

Points: E

G. Direction: You specify a main direction (x, y or z) in order to -
define a reference plane. Increment: | L0

@ Direction @« Dy 7

@ O j Onpplyl ﬂCanceI_l

-
% Chord Length + Positions Length + Increment Parameter + Positions  Direction + Increment

Instructor Notes:
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Editing Scans (1/3)

You can modify the scan using this command. A scan may
need to be modified, to adjust its structure or content. Vi
Several options are available to edit the scan.

Scan Edition ] x|
A. Element: You can multi-select the scans to modify it.@
| o 1o sz 4 Displ k
B. Display rank: The scan is displayed with points s @ = D'sp_ay &
positions_ il Divide I Merge I Inwvert | Rearief | ¢ | 3
C. Add Point: You can select the existing point to @

modify the shape of the scan.
|a o | @y | @icance]

-+ External Point 7 [ -

-+—— Modified scan
Scan

| Merge | Inwvert I Renrie(: LIL

Add Paink

D. Divide: You have to pick a position of the scan. The
scan is divided into two parts.

@

E %ggoiﬁ\g ! L%%TU _”

aa L

R, = A

1 N2 ™~

% \2-_.7" \\6\7

§ Single scan Pick the position Divided scan
Instructor Notes:
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Editing Scans (2/3)

E. Merge: You defines the tolerance value. The e oo

tolerance value will get modified if the merge cannot%’ 2
be performed with the defined value. {| ety [2 slements @J & Distle ek

Divide | 5 ;&rt | Rearient I Sart I LIL

\ — — ) § Tolerance: |2.26mm @

F. Invert: You can change the orientation of the scan. .-

i scan Edition x|
1 ! Element; |Divide Scan.? ﬁl o Display rank

Add Paint I Divide I Merge |Invert| Reoriellf_ qlb

G. Reorient: You can modify the orientations of the

other scans to match with the reference. R e S e
432l
! Element; |2 elements @J o Display rank
2] Gividz | M |It|R't|5t| |
ivide erge nyer eatien or |
1 /‘\

Reference: |Divide Scan.21 @

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

=

Copyright DASSAULT SYSTEMES
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Editing Scans (3/3)
H. Sort: You can sort the positions inside each scan foontdtion .. R
against the selected direction. ca" e = :
Element: |Scan on Cloud. 1 @J < Display rank
Rearient | Sork 1] ¥
Oy Oy @z
> >
Instructor Notes:
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Curve Creation

In this lesson, you will learn:

@ To create curves from scans.
# To draw curves on a Mesh
w To draw 3D curves

il
— Creationtypg ————————————
| lNear points _:I ‘
— Points handlihng ——————————
£ 5
P I

[ Disable geometry detection

— Options

Deviation : m
Segmentation : I‘I—E
tdax Order : IE—E

[ Hide: previsualization curve

— Smoothing options
@ Chord lsngth ) Urifarm

Smoothing parametel’l E

@ 0K I a.EanceII

Copyright DASSAULT SYSTEMES

@ ot | @ el | @ cancel|
e

| Curve Creabisgld|
lSa Y

21
—Cregtionmode ———————————————
@ Smoothing 1 Interpolation
m 7
Curve On Mesh y i | Tolararce m E
Support Meshi [ Creation. 1 M. Orcder _B %
s : Max. Segments|20 =
Tolerance m Split Angle 30deg |

Maz, Order |2 E
Max. Segments m—g

— Display

PN

@ ok I Q.I’-\ppl_'.ll Cloze ]

‘;;5{5 [ Hide: curve preview

A

o Curve Dptimization

Il
=l

Instructor Notes:
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Creating Curves From Scans (1/3)

A
Curves can be generated from scans or set of scans using 'Curve from Scan' tool. | .*=
A. Creation mode:
a. Smoothing: Fit the points from the Scan by curve
to a given tolerance. 2] x|
b. Interpolation: Creation of a bi-spline passing @ Wi Haele
through the points of the scan. ® Smontting © Inkerpolatin
—Parameters
B. Parameters Tolerance | A 3

a. Tolerance: Sets the maximum distance between

Max. Order |6
the original Scan points and the resulting curve. o Order |

=

Max, SBgmentsI 20

b. Max. order: It is the maximum order of the curves

Split Angle IQDdeg E

created, i.e. the number of control points of those
curves.

©©

c. Max. Segment: It is the maximum number of spans

between two cutting points.

Copyright DASSAULT SYSTEMES
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(] Split Angle is very useful to detect the sharp edges.
Curves created can be edited in other CATIA workbenches.
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Creating Curves From Scans (2/3)

C. Split Angle: This parameter is used to divide a
computed curve into two curves according to an angle
criterion. A split angle is proposed by default at 90
degrees. Whenever the computed curve forms an
angle greater than this value, it is split automatically
into two curves.

D. Analyzes the curvature of the curves. You have the Split Angle
choice between a curvature analysis or a radius
analysis.

Tupe Diagram - -
’7Curvature > ’}/_\i

E. Display the maximum deviation.

F. Display the order and the number of segments.

Copyright DASSAULT SYSTEMES
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(] Split Angle is very useful to detect the sharp edges.
Curves created can be edited in other CATIA workbenches.
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Creating Curves From Scans (3/3)

1. When the curve computed is segmented, the 2 @
segmentation is displayed as yellow x symbols. This
color and symbol are not editable.

= (2
2. You can also add split points by picking points on the

Foint
scan
PR = Foint

3. The default constraint on a split point is "Point", i.e.
passage. Click on the green square to change it to &oint =
"Tangent". A second click will return it to "Point". You @
can also use the contextual menu of the constraint.
Use the contextual menu of the constraint to remove
the split point.

Renowe point

Ranows al ponk:

Impase tangency

4. You can remove the extremity point of a computed &
curve, and replace it with a new or existing split point.
5. You can free or constrain the extremity point by R oot @

Remave all points

checking the appropriate option in the contextual
menu. You can also decide to remove the endpoint to [V constrain this paint
select another point from the scan to be the endpoint. |+ tmpese tangency
You may align in tangency the extremity of the curve to
create with an existing curve or set a given tangency
direction

Edit tangent

Copyright DASSAULT SYSTEMES
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Creating Curves on Mesh &,

1. Mesh Support: Displays the name of the mesh on which
the curve is created. It can be a multi-cells mesh.

2. Parameters: The parameters become active once the
mesh has been selected.

A. Tolerance: It is the tolerance used to smooth the scan
formed by the points picked and the intermediate points,
i.e. the maximum allowed distance between the resulting
curve and the points of the scan.

B. Max. Order: Maximum order of the curves created, i.e.
the number of control points of those curves.

C. Max. Segments: Maximum number of spans between
two cutting points.

The symbol under the pointer indicates the current
type of constraint. Picking a point on the mesh will
create a new point with that constraint.

= indicates a point continuity (GO continuity),

&y
rd

Use the contextual menu to
select a type of constraint

indicates a tangent continuity (G1 continuity),

indicates an internal point.

Paoint Conkinuity
Tangent Continuity

" Internal Point

Copyright DASSAULT SYSTEMES

@)

Curve On Mesh - |
SUpRoEE NSt |Mesh Creation, 1
—Parameters
Taolerance | 0.1mm E
MMax, Qrder

Max. Segments |ﬂ @

— Display

4’%\

o

Il
Uy

[ Hide curve preview

& Curve Cptimization

@ ok l anpl\;] Jtancell

Point continuity

Instructor Notes:
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Drawing Curves (1/3)

You can also create curves directly with ‘3D Curve’ tool.

Define creation option:
. Contral points
Insert a point Mear poinks

Remove a point

Constraint point on an element (curve, cloud...)

moowp»

Define the smoothing accuracy if near points option is
active

m

Define maximum number of segments of the curve if
near points option is active

G. Choose a parameterization type:

Creation bype

IThrnugh poi

nks

—Points handling

%
O
N

—Opkions
Drewigkion !
Segmenkakion ;

Max Order |

A e
//A\\ // \\ /// e T ~.\\\, [ Hide previsualisstion curve
// Né\ J \\ e \ -Smoothlng options
//Omm /*‘J?ﬂﬁ Uniform @ Chord lenagth 23 Uriform
// ’ Chord length / Smoothing E-;1rarr=:fts|| i E
[ o '
B @ O
o
5
2
8
3
H
Instructor Notes:
]
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Drawing Curves (2/3)

1.

Select existing points on a cloud or on any
existing element (curve, point...) or select new
points taken in the current privileged plane
(defined by the compass)

When a point is constrained on a curve you

can move it along the curve with manipulators.

3. Right-click a point:

a. to edit its position in space or on its
support element

b. to impose a tangency or a curvature

c. toremove or constrain the point

Ediit

Keep this point
|mpose Tangency
Impose Curvature

............ !/ Setde Ao Limit

Remave this point

Constrain this poirt

Instructor Notes:
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Drawing Curves (3/3)

Define the tangency
direction at a point using
the circles as manipulators

Edit

Use compass normal Right-click the curve tangent
arrow to access tangent

definition options

Constrain on element

Snap on elemerts

Copyright DASSAULT SYSTEMES
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To Sum Up

You have seen how to :

@ Create Scan Sections on a mesh.
w Create curves on the clouds.
® Draw Characteristic lines on a mesh.

[ Creating curves and exporting the result

]

Copyright DASSAULT SYSTEMES
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Car Door

Step 3— Creating the curves and exporting the result.

‘ 30 min

In this step you will:

@ Create planar sections on the mesh.

@ Create curves from these sections.

= Draw characteristic lines on the mesh.

Copyright DASSAULT SYSTEMES
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Advanced Tasks

You will learn advanced operations in Digitized Shape Editor.

&= Integration of Clouds
= Mesh Offset
= Cloud Export

Copyright DASSAULT SYSTEMES
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Integration of Clouds

In this lesson you will learn how to align several Clouds of Points, how to merge them,

how to extract and how to disassemble them.

SIWILSAS LINVSSVa bukdod

Instructor Notes:
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Checking Results (1/3)

Analyze the distance between any two geometric element. @
1- Select the reference.

2- Select the features to analyze (Curve, Surface, Set of Surfaces).
3- Set the parameters.

4- Tune displays options.

1. Reference: Select a volume, a surface, a plane, a 21
point, a curve or a cloud of points. @ e @ =
2. To measure: Select clouds of points, points, @ To measure: [No selection & B
curves, surfaces or volumes. Paramsters @
Bccuracy: |Batmm
3. Parameters: . A [ only arthogonal [ sbsolite
a. Accuracy: Define computation accuracy when at o —
. [ Direction: [Ma selection
least one volume or surface is selected as Reference. e
b. Only orthogonal: Select this check box to eliminate : . ;
. . A Spikes 4 Poinks Cptions I
points that are not projected orthogonal on the el
Reference Texture A Max values
. I+ =
c. Absolute: Select this check box to perform the Zioro 22 |
analysis with absolute values only. I - X R

d. Direction: select this check box to define a projection
direction by picking a plane or a line.

€<
@/iew mode must be set as “Materials”

Copyright DASSAULT SYSTEMES
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Checking Results (2/3)

4. Visualization: Set the Visualization from the
following options
Spikes

Texture
Max values Reference:  lageslva day]

pooye

To measure: |N0 selection

Points UE

[ | w }H ‘ Paramisters
11 (1 Accuracy: IU-UllTIITI

| Only orthogonal [ absalite

[ Direction: [rio selection

Wisualization
Spikes Points 3 spikes [ Poinks Options I

[ rexture & Max valuss

TMore =5 I
@ o | @y | |

0.0CAmm
Texture Max values
£ Options: 20
&  Change the length of the spikes > Spke scale: |1 =]
2 Change the display symbol of points ——————roint symbal: [ - -]
% - Close I

Instructor Notes:
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Checking Results (3/3)

More options:

A. Homogeneous filtering: select this check box to
reduce the number of points of the data

B. Threshold: select this check box to remove points
with a deviation higher than this threshold.

C. Step: this parameter is used to divide the data to

dessas
—#Advanced Parameters

[ Homogeneous Filkering: I'T"”—E

measure in small elements when they are curves, [ Threshald: [T =

surfaces or volumes. St [ B
D. Style: Define the numerical display style of the S

scale. Three options are: Stle: P

Murnber of significant: digits: 13 E

Deviation Analysis. 1 Dievlation Analysis. 1 Deviation Analysis. 1
@ oK @ fpply W Cancel
I 19.7mim I 2.0e+001mm I 2e+001mm i - l 1
13.1mim 1.3e+001mm le+001mm
g.6mm £.6e+000mm Jmm
0.0mm 0,0e+000mm Omm
Decimal Scientific Automatic

E. Number of significant digits: Define the number of
significant digits for numerical display of the
values.

Copyright DASSAULT SYSTEMES
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Merging Clouds

You can merge several cloud of points into one using this command. a@

1. Select the clouds to merge. Sl

2. You can remove a cloud from the selection
using the Remove button.

Use OK to create the new Cloud of Points.

A new entity Cloud Union is created.

©)

loud Irmport, 2
louds Union, 1

Copyright DASSAULT SYSTEMES
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Extracting Data

You can extract the visible points of an existing cloud of points. g
You can also extract the existing mesh.

1. Select the clouds to extract.

2. You can access the command from Cloud £
Operations toolbar. Iy I'n s

3. You can also access the command from the @ @

contextual menu of cloud entity.

4. A new Cloud entity is created.

sy Part1
27 xy plane
<7 yz plane
2= zx plane
B PartBody a3 Part1
=5k Geometrical Set.l <7 xy plane
af Doordl- - ! 7 yz plane
r Center graph 1
Reframe on L7 2K plane
” i Hide/Shaw "J} PartBody
% : Properties Alt+Enter =- GﬁQmﬁtLLQaLSﬁtJ
7 : & open Sub-Tree ]
e e ] 5 Door.1
3 ! ]
3 . 5 Change Geamerica Set.. B8 Extract {Door.1).1 @
§ Resst Properties
H
Instructor Notes:
[]
N
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Disassembling Data

You can disassemble multi-cell clouds into mono-cell clouds. n

1. Select the clouds to extract.
=

ympgms e

®

2. You can access the command from Cloud
Operations toolbar.

3. You can also access the command from the
contextual menu of cloud entity.

4. New three Cloud entities are created.

g3 Part1
2= xy plane -E.t‘ Part
= 1z plane 7 Xy plane
27 7 plane
B Pa:cBody < yz plane
Geometrical Set.1 27 zx plane
- 45 Door.1 B PartBody
#3 Extract (Door.1).1 *@Gf:o.mﬁtu;a].&eu
& Mesh Creation.1 4 Door.1
#l:Planar Sectipne 1. —% Extract (Door.1).1
3 Center graph 3 &/ Mesh Creation.1
3 Reframe On ] & Planar Sections.1
———== " I-E4 Disassemble (Planar Sections.1).1
— ggﬁ”ge Eecisloety B Disassemble (Planar Sections.1).2 }@
=t —@ Disassemble {Planar Sections.1).3

Copyright DASSAULT SYSTEMES
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Aligning Point Data (1/4)

Move a cloud of points to position it relatively to another by using gg
dynamic translation/rotation using the compass. |

1. Select the cloud to align.
2. Select the reference cloud (not mandatory).
3

Move: 2] x]
a. If you selected a target cloud. Allows a first move D
using axis of inertia. s (@
References: |C|0ud Impart, 1 lﬁ
b. The compass is moved at the center of gravity of @ T |
the cloud. You can act on the compass to move @
the cloud. —Dlsplef 1§ m
c. Return to the last move validated by Apply. @ Dt'rf il 5
4. Display: For meshes Shading or Triangle display mode L mriangles | —J——
are available. Percentage of points is available for 4 Keep Initial 1:5)
Clouds of points.
5. Keep Initial: Clear this check box if you do not want to -Je Eal Sk ess

create a copy of the initial Cloud to Align.
6. Select the respective Hide/Show icon to hide Cloud to
Align or reference cloud.

o,
‘A new cloud is created.
Two axis systems are created: AxisRef.X (from the input cloud) and AxisTrs.x (to the output cloud).
Align with previous transformation is available.

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 85



Digitized Shape Editor

INSTRUCTOR GUIDE

Aligning Point Data (2/4)

When the model has been digitized in several steps, you need to align the different
clouds. In such case you can use 'Align by Best Fit' tool. The first picked cloud is
moved to be fit to the reference. Then select a trap of points on each cloud that the

system will try to fit. = _
)
1. Select the cloud to move. Cloud to plign: [Gryerfody _@
2. Select the reference element.
3. Draw the area to match on the cloud to move: To References: (AR S @ ik @
draw the area click the Activate icon. were 53 | @ & ket i
4. Similarly draw the corresponding area on the
reference cloud: To draw the area click the Activate @ GEET] @ apply | @ cancel |
icon. ___
5. Keep Initial: Clear this check box if you do not activate S|

want to create a copy of the initial Cloud to Align.
6. Select apply to preview the result and then click

—Global

Select Al I Swap ’ |

OK. —Made —I—Trap Type —
7. A new cloud is created. OPick @ Rectanguiar

@ Trap ) Palygaonal

O Brush || Spline

O Fload

—Level Selected Part —
@ Foint ’; Inside Trap

= Select areas of uniform size and shapes on both clouds of points.

% @ O Triangle || Qutside Trap
2 =24 It is better to use the denser cloud as the reference cloud. O scanGrid

5 = The result entity has the same structure as the input entity: scans, O cel

g grids or polygons. O dloud |

e

Instructor Notes:
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Aligning Point Data (3/4)

When the model has been digitized in several steps and there are some
spherical features, you can use 'Align using Spheres’ tool. The first picked
cloud is moved to be fit to the second picked cloud (reference).

align using Spheres 1 i

1. Select the cloud to move. Cloud to Allan: [Cloud Import.3 fic) <-@
2. Select the reference cloud. Referencest [ Tmportd 534 _@
3. Click @ on the right of C!oud to Align, and pick the e :

spheres on the Cloud to Align. O constrsined. [T
4. When you are done, click §§ on the right of References and _

pick the spheres on the References RS
5. Use OK to compute the alignment. | @ ok | @ spoky | @iancel |
&

= While aligning clouds, you can use the function Deviation analysis to check the
output accuracy. The target will be the output cloud.

= We recommend that you pick the sphere in a direction orthogonal to the part to
process, i.e. along the green axis and not along the black axis in our example.

= For an easier sphere recognition, we recommend that you pick in the middle of
the sphere, not at the edge.

Copyright DASSAULT SYSTEMES
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Aligning Point Data (4/4)

If the cloud has distinctive constraints (points, planes,
cylinders), you can use 'Align Clouds with constraint’ tool.

Principle:
. . . . Cloud to Align; ’aommg_n_
Match canonic shapes by pair to define the transformation to :
. . P — List of Constraints
apply. The number of constraints is not limited, you need to - —
- . In Cloud to Align | In Reference | Priorit: |
define enough constraints to solve the 6 degrees of freedom Cyinderal.z  CyinderR1.1  High
but if you define more, the alignment will be optimized. Ciindernzd.  fpioderRal  Hidh
1. Select the cloud to move. @
2. Select Add to input the constraints, then pick the pair of Clar i | Delete | add
constraints to set, starting on the cloud you want to align. [~ Crientation
Select Add again to input more constraints. — ‘* Autamatic O Manual m |
3. Use Clear All to delete all constraints in one shot. - LEgiEsT o Keep Inital
4. Use Delete to remove a constraint from the list. .
5. Right-click a constraint to choose its priority level. . B
Eelow Average Constraint #1, type: line (Cylinderal. 2} | line
dist.=0,01397, angl.=0
Low Constraint #2, type: line (Cylinderaz, 1) | line ¢
dist,= 0.01386, angl=0
6. Select ‘Manual’ to display the directions of the constraints |
. to be able to invert them. | | 4
§ 7. Use the Hide/Show icon to hide the cloud of points to make @ ok | @apply | @ cancel |
2 the environment more clear.
! &
% = When an alignment cannot be computed, an information message is displayed, you can then delete or
g add constraints, check that the constraints are consistent, or modify the constraint elements.
Instructor Notes:
(] When confirming the action, a new cloud is created and an axis system is created on
both original and transformed cloud of points.
. Temporary colors/transparency are assigned to the constraints to identify them.
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Mesh Offset

You will learn how to offset a mesh.

Copyright DASSAULT SYSTEMES
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Creating an Offset

If you want to offset the mesh by small values, use ‘Offset’ tool. @

A. Offset Value: Type the value of the offset.

B. Free Edges: Create scans, will allow you to create the 71X
free edges of your new mesh as scan entities. '
[ Offset value (A

C. Click Apply to check the result. | 7.000 N~ =3

|—- Free Edges
D. Use OK to create the new mesh. ] Create scans ( B )

=4 The offset is computed in the direction of the weighted normals of the points.
= For better results, you should avoid to enter a high offset value because no control of auto-
intersection is performed, no control is performed for disappearing facets neither.
= For large offset values, you should use Rough Offset.

Copyright DASSAULT SYSTEMES
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€O

Creating a Rough Offset
It enables to offset a complex mesh with auto-intersecting processing. ﬁi?

A. Offset Value: Type the value of the offset.

B. Granularity: Type a value to set the precision of the
offset. The smaller the value of granularity, more
accurate will be the offset mesh.

C. Direction: This option enables to round the borders.
Besides you can offset and extend in both directions.

——
> ' ' Outwards offset

Rough Offset

o Offset Diskance: | Zrm [
aranularity : 1 e
Direction

I— ey

’74_ L =

@ oK _I a.ﬂ\pplyl ‘ﬁancel]

—

Inwards offset

ST you want to do an offset with a small offset value and if you don’t have to figure out auto-intersection
problems, you better use the other Offset option (previous slide) which is more accurate in these cases.
= The two Offset options can be useful when it comes to create rough stock.
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Cloud Export

You will learn to export the data in various formats.

Erport 2 x|
Elementis): Mﬁl

File Marme: |C:'I,Documents and SettingsikriDeskiopiCar_DooriDoorc .. I
axis System: |3 ) @ Distinct ) Grouped

- ) I < ancell
oK L

21 135151 -672.2581799 1l0T.692220
221 135151 -672. 625415 1l0&G. 2223549

!
] 1
N 1
! 23CII generated by Digitiszed Shape Editor/CATIA g
, ;
:
! Begin Scan Deljmitor =F08 ;
d End Sean Delimitop =009 |
! FPaoint Farmat ='X %f ¥ %#f Z %f'
! |
|
] 1

3TL generated by Digitized Fhi

; P Total number of scans = 1
! eeOke0yN O, 00002 S5pTreL000=: A6 HCZSOCE

i

i

i

i
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Exporting the Result

You can create external format files from the clouds, scans C'5~
or meshes using 'Export’ tool. —

1. Select the elements to export. The humber of
elements selected is displayed in the
‘Element(s)’ field.

2. Click Grouped if you want to export all elements W dﬁl
into a single file.
I : M 4
3. Click Distinct if you want to export each element E_ement(s) ﬁ_
. . . File: Marne: |C:'|,Documents and SettingsikKiyi DesktoplCar: Doori Door. ¢ _]
into a distinct file.

Click “...” to enter the name and the path of the et
file to be created. 9 ok || & cancel
The Save As dialog box is displayed:
Type the name of the file you want to create L‘?’) w
Select the format of the file you want to create.
Click Save to revert to the main dialog box.
Select in which Axis System you want to export
the selection:
a. Absolute: The selection will be exported using @ Ahzolute
the axis system of the root of the document, Cunent
b. Current: The selection will be exported using Partfz]
the current axis system,
c. Pari(s): The selection will be exported using
the current axis system of each CATPart
containing the selected elements.

Axis System: ||REHaEN]

e

©EoNO:
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(] IN ASCII mode, the scans exported have the following delimiters: GO8 for the start and
G09 for the end.

You may get a STL file through the menu Save As.
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Added Exercise - Hair Dryer

Exercise Presentation
‘ 75 min

In this exercise, you will create mesh from the Digitized
data of Hair Dryer. For that you have to perform
following steps.

« Import several clouds of points.

&« Align the cloud of points.

© Create mesh.

@« Offset the mesh.

(€Y
5 ou will require the following CATIA licenses to perform the exercise:
1. HD2. slt
2. DSE. prd
3. DSS. prd
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To Sum Up

In this course you have seen:

« How to import and process point data.
© How to create and process meshes.
© How to create scans and curves on meshes.

« How to align, offset and export clouds.
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