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Quick Surface Reconstruction
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Quick Surface Reconstruction

Plastic Bottle

Master Exercise Presentation

. 2 hrs

In this exercise, you will learn how to rebuild a surface
model from a tessellated cloud of points.

The exercise steps are presented at the end of every
lesson in order to let you practice the tools you learnt
in that lesson.

In this process you will perform the exercise steps in
the following order:

]
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Creating Scans

Creating Curves

Creating Surfaces
Creating the Rough Model

Filleting the Model

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES



Quick Surface Reconstruction

Design Intent — Plastic Bottle

¢« The surface must be at 0.5mm max from the point
« Radius for small fillets is 2mm

« Radius for lower fillet is unknown, it has to be
measured on the tessellated cloud of points.
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Quick Surface Reconstruction

Design Process — Plastic Bottle

@ [ Creating Scans ]

#“p ’ @

O,

[ Creating Surfaces

Creating the
Rough Models

v

[ Creating Curves ]
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Quick Surface Reconstruction

Plastic Bottle

Step 1: Creating Scans

) ssm

During this step, you will create scans from the digitized

data by an isoslope computation and by planar sections.
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Quick Surface Reconstruction

Do It Yourself (1/2)

Part used: Exercise_Plastic_Bottle_step_1_Start.CATPart

1. Create a scan at the symmetry plane (Y=0). i l

4@  Scan must be the apparent contour of the bottle when

2. Create a scan using the isoslope computation. ”‘I
looking in the X direction LS

Alphe =10.4479
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Quick Surface Reconstruction

Do It Yourself (2/2)

3. Create a scan below the top fillet

4. Create a scan above the lower fillet

‘{'}l You can compare your results with end Part-
Exercise_Plastic_Bottle_step_1_End.CATPart
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Quick Surface Reconstruction

Plastic Bottle

Step 2: Creating Curves

() som

In this step, you will create curves on the digitized data by
smoothing the scans created in step 1 and modifying the
resulting curves with Wireframe and Surfaces.
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Quick Surface Reconstruction

Do It Yourself (1/3)

Part used: Exercise_Plastic_Bottle_step_2 Start.CATPart

E-‘\;';;{ I - o o tangentd tangent
1. Create curves on the scan in symmetry plane ;="

Curve must be at 0.5mm max from the points
Add splitting points as shown
Set continuities as necessary (point or tangent)

Impose vertical tangencies at extremities (parallel to
Z direction)

e e

Fixed and Tang_ent Fixed and Tangent

;
|
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Quick Surface Reconstruction

EXERCISE BOOK

Student Notes:

Do It Yourself (2/3)

4 Curve must be at 1mm max from the points

# First remove all points and then select two !
endpoints to create the curve on the body of '
the bottle '

# Check the curvature evolution

3. Create curves or sketches on the two last scans
4 Curves must be at 0.5mm max from the points
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (3/3) Student Notes:

4. Replace the curves in the handle areas by blend curves

#  Use 3D Spline or Wireframe and Surfaces connect curve %\j ~ |
operator.

You can compare your results with end Part-
Exercise_Plastic_Bottle_step_2 End.CATPart
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Quick Surface Reconstruction

Plastic Bottle

Step 3: Creating Surfaces

. 30 min

During this step, you will create surfaces on the digitized data by
identifying some canonical shape and creating free form surfaces.
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Quick Surface Reconstruction

Do It Yourself (1/4)

Part used: Exercise_Plastic_Bottle_step_3 Start.CATPart

1. Create tangency constraints by extruding the curves in the symmetry
plane in the Y direction (in a Generative Shape Design workbench).

2. Create a tangency constraint along the apparent contour by extruding
the curve in the X direction.
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (2/4) Student Notes:

#  Surface must be at 0.5mm max from the points

#  Select the curves and the edges of the surfaces as
shown.

#® Use the extruded surfaces to apply tangent
constraints.

4. Create a second surface on the body

4%  Surface must be at 0.5mm max from
the points.
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Quick Surface Reconstruction

Do It Yourself (3/4)

5. Create a Planar section on the neck area of the E
Cloud tessellation as shown. e

Planar section

6. Create a cylinder at the top of the bottle. m

# Specify the cylinder parameters as shown in the dialog
box

4 Change the diameter and length of the cylinder as shown

Cylinder Surface Definition’

Paink: iZenter, 2

Direction; {Cylinderaxis. 2

—Parameters:

Radius: |12.176mm

Length 1; [5mm

b1 (bl b

Length 2; | 12 5mm
Reverse Direction I

& Cancel I Preview I
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Basic Surface Recognition I

Cloud IPIanar Sections, 4

s [ radius =

IlE.l?B

2|

Pl
e o Axis

a Center

) Sphers Y 5E

@ cylnder  |[g 0

) Cone 223 ZIE.5

) Aukomatic | Max plane error ID'

T |

Less =& I

[ spikes

Cylinder detected

Height = 1.7600 Radius = 12,1781
Mz error = 3.3262

Mean error = 0.4279

Standard deviation = 0.6052
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (4/4) Student Notes:

7. Create a planar surface between body and top “E E!
#  Use the previously created Planar Section to create the Planar
surface 21|

Cloud

Plariar Sections.5

8. Similarly create a planar surface at the lower side of the bottle ~Method — g |u—

. @ p S
# Create a Planar section at the lower of the cloud data to O::h":re I‘-' s (] canter
u] 17298
create the planar surface O Cylinder [ TR
PoTTTTTTTTTTmomommmmomomommmmmmsmmeees ! 12 Cone 1 -1
- i ) Automatic | Max plane errar [o.50m0 |
Less == I [ =pikes
Flane detected ‘ﬂ

Height: = NONE Rac_lius = MNOMNE
Mazx efror = 10,0000

Mean error = 0,0000
Standard deviation = 0.0000

9. Create the surface of the left handle by an extrude in Y direction

i

10. Create the surface of the right handle by an extrude in Y directio

You can compare your results with end Part-
Exercise_Plastic_Bottle_step_3 End.CATPart
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Quick Surface Reconstruction

EXERCISE BOOK

Student Notes:

Plastic Bottle

Step 4: Creating the Rough Model

‘ 15 min

During this step, you will complete the model by
extrapolating and trimming surfaces.

L
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (1/2) Student Notes:

E Part used: Exercise_Plastic_Bottle_step_4 Start.CATPart

1. Join the two body surfaces

2. Create top and lower boundaries of the joined ﬂv
surface.

3. Extrapolate the join surface in +Z and -Z direction ,@
to get intersections with the planar surfaces.

O @p G

=/ =
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Quick Surface Reconstruction

Do It Yourself (2/2)

4. Trim all the elements with each other %4

5.  Split the final surface by the ZX plane (%

® g oy

>
|

-
e —

You can compare your results with end Part-
Exercise_Plastic_Bottle_step_4 End.CATPart
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Quick Surface Reconstruction

Plastic Bottle

Step 5: Filleting the Model

‘ 20 min

During this step, you will complete the model by filleting edges.
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Quick Surface Reconstruction

Do It Yourself

Part used: Exercise_Plastic_Bottle_step_5 Start.CATPart

4. Create a symmetry about ZX plane in a new | m
geometrical set.

1&' You can compare your results with end Part-
Exercise_Plastic_Bottle_step_5 End.CATPart
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Quick Surface Reconstruction

Additional Exercises

In this lesson, you will be presented with additional exercices for practice.

= Exercise: Car Body
= Exercise: Toy Plastic Part
= Exercise:Washing Powder Bottle
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Quick Surface Reconstruction

Title of First Lesson

%tag_text%

= %tag_child%
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Quick Surface Reconstruction

Car Body

Exercise

. 21rs

Starting from a cloud of points, use the Automatic Surface process to rapidly make your
model adapted to required precision.
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Quick Surface Reconstruction

Design Intent — Car Body

¢ Mean Surface Deviation must be less than 1mm from the points. Parameter
is adaptable depending on the required use of final model.

¢ Surface quality must be acceptable depending on the required detail and
final file size

& Example: surface for finite element analysis:

1: 5 Scale model
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Quick Surface Reconstruction

EXERCISE BOOK
H Student Notes:
Design Process- Car Body

Decimation of
Meshed model

[ Automatic Surface ]

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

EXERCISE BOOK
Student Notes:
Do It Yourself (1/5)
Part used: Exercise_car_Start.CATPart
W Chordal Deviation () Edge Length | @ Chordal Devistion ) Edge Length |
[ Maximum [ 2. 1 (] Mancimumn {8 Lmm
o Target Percentage Iﬂ E 'd Target Percentage IEU E
Target Triangle Count I 141071 Target Triangle Count: I44|:|59 @
urrent Triangle Counk :| 176277 Current Triangle Count :| agiag
[ Free Edge Tolerance I':"l“"' E [] Free Edge Tolerance |':""“l'l E
—Result —Result
L] anakysis o Analysis
1
Max, Deviakion = 2.204mm
Mean Deviation = 0.004mm
@ o | @apply | @ cancel | @ ok | @ apply | & cancel |
In Digitized Shape Editor select Decimation. | "% |
1. Select the meshed model
2. Set the Target Percentage to 50%
g Note: advantages of decimating mesh first
5 @ Processor time
2 % # File size
£ | WARNING: Impossible to reverse the decimation after OK except by Undo.
Copyright DASSAULT SYSTEMES 28



Quick Surface Reconstruction

Do It Yourself (2/5)

3. Create a Surface

& Use default setting of Mean Surface Deviation (0.5mm) then adjust to 0.1mm to compare
surface tolerance enhancement around small detail objects

# Click More to display details of the process and control display of surface deviations.

N 08 mm . Automatic Suiface 2] %]

Mesh [Trim-Spit Mesh 2 =
— Surface p
Mean surface deviation  [35mm E
|Surface detail E00
‘ [ Free edge tolerance [0 S g
Target ratio a0 E
4 Full internal tangency
<< Less i

i |
[ Spikes  Deviation [ERmRES =]
[23'nutput faces _4J

I ax surface devistion = 4.494 mm
hdax free edges deviation = 22 52 mm
Mean surface deviation = 0.3732 mm
5 % of 71315 points Ok X

£ @ Cancel I Previen J

€O

Computational Limit dialog box may appear
if no surface can be computed with the
selected combination of parameters.

- Automalic Surface Ed B

Mesh [Trim-Splt Mesh 2 =]
—Surface p
Mean surface deviation  [577m E
|Surface detail E00
‘ [ Fres edge tolerance [0 Sam E
Target ratio E] E
4 Full internal tangency
< Less I

P s
[ Spikes Deviation ,UlI[III—E

496 output faces _4J
Max surface deviation = 3217 mm

hiax free edges deviation = 17 81 mm

Mean surface devigtion = 0.07618 mm

52 % of 71315 paints Ok X

£l @ Cancel I Frevien J

Computation limit x|

,f'f! The specified mean surface deviation cannot be achieved with these parameters
! 5

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (3/5) Student Notes:

4. Return to a Mean Surface Deviation of 0.5mm.

5. Surface Detail first with default setting (500) then adjust to 4000 to compare
shape detail enhancement around small objects.

Automatic Surface

Automatic Surface E E

Mesh | Trim-Split Mesh.2 Mesh | Trim-Split Mesh.2 =]
— Surface parameters — Surface parameters

Mean surface deviation m Mean surface deviation m
|Surface detail EE—E |Surface detail m
‘ [ Free edge tolerance |L' Smim E [ Free edge tolerance |LI B E
Target ratio ISU—Q Target ratio ISU—Q
= Fullinternal tangency : : = Fullinternal tangency

¢4 Less i / ¢4 Less i
[ spikes  Deviation (A = [ spikes  Devistion [ =
423 output faces -] 423 output faces -]
Mz surface deviation = 4.494 mm Mz surface deviation = 4.494 mm
hax free edges deviation = 22 52 mm hax free edges deviation = 22 52 mm
Mean suface deviation = 0.3732 mm Mean suface deviation = 0.3732 mm

5% of 71315 points Ok h 5% of 71315 points Ok -

wl Cancel I Freview _I wl Cancel I Freview _I
o o

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (4/5) Student Notes:

6. Activate and adjust the value of Free Edge Tolerance to control the chord error
on the mesh boundaries

7. Selecting Free Edges Deviations enables you to display the deviation along the ﬁl
free edges of the mesh

Automatic Surface |2 x| Automatic Surface 2] x|
Wesh |Trim-Spit Mesh.2 !fg Mesh | Trim-Split Mesh.2 g
— Suiface parameters — Suface parameters
Mean suface deviation lﬁ%mm—a Mean suface deviation m
|Surface detail m E | Surface detail I4DEIU E
[ Free edge tolerance |'U S E 4 iFree edae tolerance | [0.5mm ==
Target ratio ISD @ Targst ratio lgu—a
2 Fullintemal tangency 2 Fullinternal tangency

<4 Less i << Less ’

[ Spikes Dreviation |U B E [ Spikes [iewviation I—E'] T

423 autput faces _ﬂ 423 output faces |
Maw suface deviation = 4.494 mm I ax surface deviation = 4.434 mm
Ma free edges deviation = 22,52 mm M ax free edges devistion = 22,52 mm J
tean suface deviation = 0.3792 mm M ean suface deviation = 0.3792 mm

5 % of 71315 points Ok x 5 % of 71315 points Ok =

@ Cancel I Fraiiem I

& Concel ] Feview |

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (5/5) Student Notes:

Deviation Analysis

. . . @ Reference; W@I
8. Perform a Deviation Analysis = i To messure: [Gutsce 01520 150 @

# Select the Reference cloud and the created e —

mlm &

su rface ] only otthoganal [ Absolute
. irection; o selection
+ Click OK For S T

Cioviation Analyss. 1 - Visualization

[l5pikes & points Options i

2,54mm [ Texture [ Max values

LEsmm s EE
—Advanced Parameters ———————————————————
Q.04Cmm
] Homogeneous filkering: | 1o
orm
[ Threshold: imitn
oc
0.511mm D Step: I—E“”m
Legmm

— Display Format

-1E21m Style: Aukomatic ‘I
Mumber of significant digits: |3 E

@ ok l Oﬂpp\y] ‘&Zance\l

9. Apply Annotations to show maximum values B

10. Create the Deviation Report to document the & E— —_—
- I % ! Ol
information —
7, Deviation Anahysis. 1
o
g
3 I 2.54mm
o 189mm
)
e 0.846mm
W e
’-‘,E\-éh 5 4 -0.541mm
2 - -1.08mm
e Annotation. 1 I
7 j - ¥=337Tmm _162mm
o b V=-170mm
- Amotaton2 | |z-se1mm
prm— H=ssamm delta=+2.04mm
¥=-138mm 7=-106mm
¥=-63.3mm delta=+2.2mm
7=149mm
delta=+2.2mm Q L [T ot

i |

s&4 You can compare your results with the end part: Exercise_car_end.CATPart
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Quick Surface Reconstruction

EXERCISE BOOK

Student Notes:

Toy Plastic Part

Exercise

. 21rs

Starting from a cloud of points, rebuild the full model using
a full network approach

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

EXERCISE BOOK
Design Intent — Toy Plastic Part StudentNotes:

« Surfaces must be at less than Tmm from the points
¢« Surface quality must be acceptable

Qv \E> \
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Quick Surface Reconstruction

EXERCISE BOOK
DeSign Process — Toy Plastic Part Student Notes:

®

Create the
Major Surfaces

Create the Blending
Surfaces

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

Do It Yourself (1/3)

E Part used: Exercise_toy_Start.CATPart

FAST ROUGH DESIGN:
1. Create curves on the cloud of points (you may use the curves available in body Network data).

@ Use 3D curve to connect the gaps between the curve when required. ;}

# Use Curve Slice to break the curve when required. gr*\

2. Create a network Tl
# Curves network -

3. Create surfaces
# Surfaces network ©._

Copyright DASSAULT SYSTEMES
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Student Notes:
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Quick Surface Reconstruction

Do It Yourself (2/3)

FINE DESIGN:

1. Create tangency constraints along the symmetry plane
# Extrude(in Wireframe and Surfaces or GSD) {,;.

-

3. Create surfaces with tangency constraints and strict
accuracy

4 Surfaces network | %!

4 Powerfit ;

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (3/3) Student Notes:

Deviation Analysis, Annotations and Deviation Report:

Deviation Analysis, 1

I 0.8e8mm

0.578mm

I 0.289mm

Omm

1. Perform Deviation Analysis between Cloud and final data O

2. Apply Annotations to show the Maximum and minimum J;I
deviation s |

-0.a51mm

I -1.7mm

-2.58mm

3. Create Deviation Report to document the information

Dievigtion Analysis. 1

I Q.aesmm

Q.578mm

I O.2Esmm

Qmrm

Arrotaton.2
ECERETE *—-0.062mm
=44 Imm

Z=19Emm

GENERAL INFORMATION delta=+2E€8mMm |~

Annotation, L
#=0. 1E6mr
=4, 3mm
Z-135mm
dalka=10.596m T

-0.33Lmm

I -L7wm

-2.53mm

el = [ [y Commir

=mw  You can compare your results with the end part:
For results of Fast Rough Design (Method 1): Exercise_toy End_Fast Rough_Design.CATPartt
For results of Fine Design (Method 2): Exercise_toy End_Fine_Design.CATPart

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

EXERCISE BOOK

Student Notes:

Washing Powder Bottle

Exercise

% 2 hrs

Starting from the cloud of points, rebuild the full model using a manual network approach

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

Design Intent — Washing Powder Bottle

¢« Surfaces must be at 0.5mm max from the points.
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Student Notes:
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Quick Surface Reconstruction

Design Process- Washing Powder Bott@>

Import and filter the
cloud of points

]

Create a network
of clouds

®

[ Fill the network of J

Clouds

Copyright DASSAULT SYSTEMES

O,

[

Tessellate the
cloud of points

]

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

41



Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (1/5) Student Notes:

'&l Part used: Exercise_washing_powder_Bottle_Start.asc

# Use an adaptative filter for the body
# Refine filtering on the bottom using an homogeneous filter

Copyright DASSAULT SYSTEMES
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Quick Surface Reconstruction

Do It Yourself (2/5)

3. Tessellate the cloud of points @|

Copyright DASSAULT SYSTEMES
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Student Notes:
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Quick Surface Reconstruction

Do It Yourself (3/5)

4. Create scans on the tessellation

5. Create curves on the cloud ('-:}]

LA
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Student Notes:
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (4/5) Student Notes:
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Quick Surface Reconstruction

EXERCISE BOOK

Do It Yourself (5/5) Student Notes:

1. Perform Deviation Analysis between Cloud and final data :

2.  Apply Annotations to show the Maximum and minimum -
deviation W

3. Create Deviation Report to document the information

T8 [
Dervigtion AHQWS\SJ St E|[>)= 50|

I 18mm
12mm

I smm
Annotation.2

omm

X=13.1mm
Y=-96.&mm
Z=-215mm
delta=-0.567mm

Arnotation. 1
A=456mm
Y=-F71mm
Z=-168mm
delta=-0.0679mm

-0.26mm

I -0.521mm

-0.781mm

O] | 3ty Canpuder

== YOu can compare your results with the end part:
284 Exercise _Washing_powder_Bottle_End.CATPart
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