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Reverse Engineering
Tutorial

Automatically create surfaces from
triangles

1. Import the model

& If you do not have the licence required for the commands in
this tutorial*, go to the next step in the tutorial and click Import
Data.

View the AVI

Import Data

Step by step instructions

The model will then be provided with the correct data and you will
be able to complete the tutorial.

*In most cases selecting an icon will inform you that the necessary
licence is missing. In some modules of PowerSHAPE the icon(s) may
be missing entirely.

1 Click Import Data (S_Head.psmodel).

View the AVI
Import Data
Step by step instructions
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2 Click View ISO1 ‘@‘
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2. Use Automatic segmentation to create surfaces
1 Click the mesh to select it, the Mesh edit toolbar is displayed.

@R CXMDECIRE MM b

2 Click Automatically segment mesh X/,
The Segment Mesh dialog is displayed.
&l X
Identify Regions and Fit Primitives
Sirnilarity angle
Primitive Types Fit tolerance
Planes
Gyl
Cones
Spheres
Tori »]
Extrusions
Revolved surfaces
Blank applied items
| Apply | | Cancel | | Help |
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A preview of the automatically fit surfaces are displayed in the
model and the mesh is coloured to show the identified areas.

3 Click the left mouse button and drag a box, as shown below:
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The fit surfaces are selected.

4 Click Apply.

The fit surfaces are created and blanked from the view and the
fit areas of the mesh are coloured in white.

5 Click Manual segmentation &,
The Manually segment mesh toolbar is displayed.
Plane is selected as the type of surface to fit.

X

Teelpone 11O P K

The selection mode Select triangle area to local horizon angle ‘@
is selected ready for a selection on the mesh to be made.
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-
6 Click Zoom to box Mode ‘gj

7 Click the left mouse button and drag a box, as shown:

9 Click Preview.
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A preview of the surface is drawn on the model.

[

10 Click Apply /.

The fit surface is created and blanked from the view and the fit
area of the mesh is coloured in white.

11 Click Resize to Fit &

)
12 Click Zoom to box Mode ("\
13 Click the left mouse button and drag a box, as shown:

B

Q
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14 Click the mesh to flood fill the area to select the triangles.

L

A . W
- \‘\x "‘\F‘.““'l'l“m"‘i
15 Click Preview.
16 Click Apply .
17 Click the mesh to flood fill the area to select the triangles.

18 Click Preview.
19 Click Apply .

20 Click Resize to Fit .
21 Click Zoom to box Mode .
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22 Click the left mouse button and drag a box, as shown:

[
v

| l .

o
-

23 Click the mesh to flood fill the area to select the triangles.

24 Click Preview.
25 Click Apply /.

26 Click Resize to Fit ‘@
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27 Click View 1SO1 using the right mouse button @ .

&
&

_h.@
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29 Repeat steps 21 to 26 for the areas show below:

-

P
g B
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30 Click Cylinder from the Type drop-down list.

X

pe[one 9] 01[Q]  pee X
Ol |

Sphere
Torus
Extrusion
Revolution
Shrink-wrap

31 Click Select triangle area to discontinuity ‘§|

Feo|es!
fev
reu
Vew

32 Click the mesh to flood fill the area to select the triangles.

AT

e

poa——
s
N X

33 Click Preview.

34 Click Apply /.
35 Click Dismiss 1¥€.,
36 Click Cancel.
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37 From the flyout, click View 1SO1 ‘@‘

38 Click anywhere in the graphics window to deselect the model.
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3. Add surfaces to a level

1 Click Quick select all surfaces ‘ﬁ‘

] o BN R e oo

x| & INEIWE
g
e
The surfaces are now moved onto Level 1.
4 Click Level 1 to turn it off.
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4. Paint triangles of the mesh
1 Click the mesh.

2 Click Paint triangles ‘Q‘
The Paint Triangles dialog is displayed.

Use colour E EI

oK | Cancel || Help |

Click Select triangle area to discontinuity ‘E‘
4 Click Cyan from the Use colour drop-down list.

5 Click the mesh.
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The selected triangles are coloured cyan.

6 Click Pink from the Use colour drop-down list.

7 Click the mesh.
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8 Click Green from the Use colour drop-down list.

9 Click the mesh.
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11 Click the mesh.

12 Click OK.

5. Divide the mesh by colour

N
1 Click Divide the mesh into multiple meshes by colour ‘@‘ from the
flyout.

RbRp
by
b
b5
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Each coloured area of triangles is divided from the main mesh to
create a separate mesh.

2 Click anywhere in the graphics window to deselect the model.

6. Shrink-wrap surfaces to a mesh

1 Click the green mesh.

2 Click Shrink-wrap ‘@‘
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The Shrink-wrap Mesh dialog is displayed.

U-direction patches
[
V-direction patches
I
Angle D
I
| Preview | | OK | | Cancel | | Help |

Enter a value of 55 in the U-direction control points box.
Enter a value of 45 in the V-direction control points box.
Click Preview.

6 Click OK.

7 Click Quick select all surfaces ‘Q|

)% & BB R & O o

8 Move the cursor over Level 1.

Th

E=

/-._ J
E @@%&%B
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9 When the cursor is in position click the middle mouse button

Ny

The surface is now moved onto Level 1.

7. Use Smart Surfacer to create a surface

1 Click the orange mesh.

2 Click Curve ‘Z‘

3 Click Create curves from mesh boundaries ‘i‘
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The Curve Options dialog is displayed.

.

Curve smoothness

Curve location

0

| Apply || ok || cancel || Help

4 Click OK.

ALY
5 Click Quick select all wireframes |ﬁ‘

SN GO

6 Hold down the Shift key and click the orange mesh.

7 Click Surface ‘g‘
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2
"

8 Click Smart Surfacer

&)

N

F

Broavasds

The Smart Surfacer dialog is displayed.

-

Surface Type Method

Power surfaces

® NURBS

Options

W
Tangent to surfaces “‘

| Composite Curve creator | | From triangles v |

| Preview || Apply || oK || Cancel ||Advanced || Help |
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It has correctly selected the From triangles method.

9 Click OK.
|

10 Click Quick select all wireframes

e ot O Bk @ ‘

11 Click Delete ‘g‘
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12 Click Quick select all surfaces ‘ﬁ‘

DENCEE Ty S ENR LY Y

13 Move the cursor over Level 1.

%o

£
1
1

)
El @@%@%B

14 When the cursor is in position click the middle mouse button

B2/ AENED 1En

N

The surface is now moved onto Level 1.
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Manually creating surfaces from
meshes

8. Create obligue curves from the meshes

1 Click View from Top ‘@|

—

Y
v

@ .C; ﬁ.@ .@ .’® @ 9 .E% @ ~®‘@

vl
oy

o
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2 Click the cyan mesh.

3 Click Curve .
AP B AEY B zwcoxaoaww

Click Create an oblique curve

5 From the Status Bar at the bottom of the screen, click the X
principal plane.
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PN \
&’ Waoarld » 0 :General % % % i

6 Click Cursor pick.

@ =
Method Section settings
() Distance 0 Number 1
() Selected items Step 1
(®) Cursor pick Offset 0
() Curve Trirn length 1
[] Arc fitting ﬂ@ []Display length
Preview Apply Cancel

7 Click on the mesh in the position shown below.

8 Click Apply.
9 Click Cancel.
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10 Click the pink mesh.

11 Click Create an oblique curve ‘@|

12 Click Cursor pick.
&
Method

(") Distance 0

() Selected items

(®) Cursor pick

(") Curve
[] Arc fitting ﬂ@
Preview Apply

Section settings

MNumber
Step
Offset

Trirn length

[ ] Display length

Cancel
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13 Click on the mesh in the position shown below.

=
%)

14 Click Apply.
15 Click Cancel.
16 Click anywhere in the graphics window to deselect the model.

0. Create surface extrusion - 1

1 Click the composite curve.
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2 Click Surface |Q‘
B ®6EWY®LY0 %M’:

3 Click Extrusion |@‘

1
7]

B8 ARP O
T
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4 Double click the surface extrusion.

5 Enter a value of 2 in Length 1
6 Enter a value of 12 in Length 2
7 Click Reverse [&.

e
3!

Dimensions Workspacel Sketch

Mame |?_6 |

Direction 1

Draft Angle 0

Direction 2

Draft &ngle O

[]Equal lengths

| oK || Cancel || Help |

8 Click OK.
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9 Click anywhere in the graphics window to deselect the model.

10. Create surface extrusion - 2

1 Click the composite curve.

2 Click Surface &

A8 AY ® L0 @wft.
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3 Click Extrusion |@‘

@

F

BroavesdR@mon
T

4 Double click the surface extrusion.

5 Enter a value of 52 in Length 1
6 Click Equal lengths.
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7 Click Reverse [,

Dimensions | Workspace | Sketch

Mame 27
Direction 1
Length 52
Draft Angle 0
Direction 2
Length 52

Draft &ngle O

[¥] Equal lengths

0K Cancel

8 Click OK.

9 From the Status Bar at the bottom of the screen, click the Z
principal plane.

LY
&’ World » 0 :General hd % %ﬂ % % i

10 Click anywhere in the graphics window to deselect the model.

-
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11. Extend the surfaces

1 Click View ISO1 ‘@|

QR-

Re@o oL 85 48

&
v

o d
:é-'

L]
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2 Click the first surface extrusion.

T
3 Click Show General Edits Options ‘@
The General Edits toolbar is displayed.

2y
4 Click Point Limit “i‘
s,
X‘*fg XK R
The Limit Point dialog is displayed.

x
#* 25 Edge/End Point | v Distance 0 v

Click Yes.
6 Enter a Distance of 10.

X

g5 sageenapons e 0]
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7 Press Enter.

8 Click the Edge/End point drop down list and select 3.

x

9 Enter a Distance of 10.

10 Press Enter.
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11 Click the second surface extrusion.

12 Click Yes.

13 Enter a Distance of 10.

14 Press Enter.

15 Click the Edge/End point drop down list and select 3.
16 Enter a Distance of 10.

17 Press Enter.

18 Click Select |E
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19 Click Quick select all surfaces ‘Q|

DENCEE Ty S ENR LY Y

20 Move the cursor over Level 1.

o

&=

x| vamwb\)ﬂm

21 When the cursor is in position click the middle mouse button

£

x| &

[4]
|\
©

The surfaces are now moved onto Level 1.

12. Turn the trimming off on a surface

1 Click Level 1 to turn it on.
2 Click Level 4 to turn it off.
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3 Click the shrink-wrap surface.

4 Click Turn trimming OFF .

5 Click anywhere in the graphics window to deselect the model.
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Creating a solid from the surfaces

13. Automatically trim surfaces to create a solid

1 Click Quick select all surfaces ‘-)’% .
) % o (DR & 0 o

2 Click Solid e

3 Click Automatically trim surfaces and create a solid ﬁ from the
flyout.

&

%L

SR

The surfaces are automatically trimmed to each other to form a
solid.

If the wrong trimming solution is chosen the user can manually
decide whether to Keep or Delete faces.
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4 Hold down the Shift key and click the faces at the side of the
block.

5 Click Delete.

() Keep

L)

() Automatic

(®) Delete

The faces are trimmed again to exclude the faces selected to
delete.

6 Hold down the Shift key and click the two faces.

7 Click Keep.
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=74 Kept faces are displayed in green.
8 Click the face shown below:

9 Click Delete.

() Keep

L)

() Automatic

(®) Delete

10 Click the face shown below:
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11 Click Delete.

The surfaces are trimmed again and the curved surface is
removed.

12 Click OK.

The surfaces are trimmed and merged together to produce a
solid.
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Finishing the solid model

14. Add draft to a vertical face

1 Click the solid.
The solid edit toolbar is displayed.

t @& @O

W
B

2 Click the face shown below:

’

3 Click Draft faces of the selected solid ‘@|
The Draft faces dialog is displayed.

=]

( () Select the faces to draft

3¢ @ select the reference entity
Face v '
Angle 5
Apply Cancel 09

4 Click the top face of the model as the reference entity.
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The preview draft graphics are drawn on the model.

5 Enter an Angle of 5 degrees.

[

o (@) Select the faces to draft
o (O Select the reference entity
Face v [g?]
Angle 5
qp Apply Cancel Help 9
6 Click Apply.

7 Click Cancel.
8 Click anywhere in the graphics window to deselect the model.
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15. Add solid fillets
1 Click the solid.

2 Click Fh on the Solid edit toolbar to make the solid the active
solid.

The button now displays EI to show the solid is active.

3 Click Feature %
AR AW B L YO0° zzawéit

4 Click Create solid fillet Q

2 ORCBEEDF S ETE B
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The Fillet dialog is displayed.

]

Radius

Follow Continuous Edges
[ Fillet A Face
[ Fillet Away From A Face

[ Mitre All Corners

B ]

Variable

v @
| Add Adjacent Continucus Faces
Add All Continuous Faces

[] Always Extend Faces

Cross-Sectional Shape

[] Constant Width Circular "
Apply oK Cancel Advanced Help
5 Enter a Radius of 2.
=

G

Radius

.

Variable

@

Follow Continuous Edges
[JFillet A Face
[ Fillet Away From A Face

[] Mitre All Corners
[ ] Constant Width

Apply oK

| Add Adjacent Continucus Faces
Add All Continuous Faces
[] Always Extend Faces

Cross-5Sectional Shape

Circular v

Cancel Advanced Help

-
6 Click Zoom to box Mode ‘gj
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7 Click the left mouse button and drag a box, as shown:

8 Click the fillet track.

9 Click Apply.
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10 Click the fillet track.

©

11 Click Apply.

12 Click View 1SO3 .

13 Click Zoom to box Mode .

14 Click the left mouse button and drag a box, as shown:

©
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15 Click the fillet track.

16 Click Apply.
17 Click the fillet track.

18 Click Apply.

19 Click View ISO4 .
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20 Enter a Radius of 4.

@

[ Fillet & Face

[ Mitre All Corners
[] Constant Width

Apply

Follow Continuous Edges

[_JFillet Away From A Face

oK

)

[]variable v @

| Add Adjacent Continucus Faces

Add All Continuous Faces

[ ] Always Extend Faces

Cross-Sectional Shape

Circular

Cancel Advanced

Help

21 Click the fillet track.

22 Click OK.

PowerSHAPE 2016 R1 Tutorials Manual

Reverse Engineering Tutorial « 55



23 Click anywhere in the graphics window to deselect the model.

Summary

You have reverse engineered a model from a mesh.

You have done the following:

Created surfaces from the mesh using automatic segmentation.
Added surfaces to levels.

Selected areas of the mesh and added colour.

Divided the mesh using the colours.

Created surfaces from the mesh using shrink-wrap.
Created curves from the mesh.

Created surface extrusions.

Extended the surfaces so they will trim correctly.

Turned the trimming off a surface so it will trim correctly.
Created a solid using the auto-trim from surfaces.

Added draft to a vertical face of the model.

Added fillets to finish the model.
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