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Geomagic Studio Tutorial

Point Cloud to NURBS Surface

Objective:

Starting with a point cloud, experience the workflow of Geomagic Studio,
emphasizing the speed and time savings of the automatic patch construction
technique with minimal editing.

Time Req d:

Approximately 15 minutes

Version Req d:

Geomagic Studio 9 or newer

File:

Forging-Scan-Points.wrp




Open Forging-Scan-Points.wrp This is scan data of a connecting rod die,
taken with a laser scanner. Using Geomagic
Studio, you will see the process of converting
this point cloud into a CAD-ready surface
model in about 15 minutes. The process
involves three basic types of entities: points,
polygons (or triangles), and surfaces. We will
begin with points.
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Select Reduce Noise from the Points menu. |Most scanners produce some level of noise,
which is commonly due to shiny or reflective
surfaces. The Reduce Noise command can
minimize the problem by identifying noisy
b) Select the Preview checkbox and set |points and moving them to the local average
the number of Preview Points to surface to improve the data quality.
10,000.

c) Pick an area of the model. Move the
Smoothness Level slider to None to
show the raw data, and then move to
Min to show the effect of noise
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a) Use the Prismatic Shapes
(conservative) mode.

To see how much noise is present, a preview
mode allows the user to see the raw data
change as our noise filter is applied
incrementally.

reduction.
Interactively changing the Smoothness Level
d) Toggle off Preview mode and hit To see how much noise is present, a preview
Apply to smooth entire model. mode allows the user to see the raw data

e) Toggle on Display Deviations. phange as our noise filter is applied
_ o incrementally.
f) Click OK to exit dialog. The deviation display shows how much the
points move from their original location. For
this dataset, the average deviation is less than

.001.
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Select Wrap icon.

a) Make sure all Advanced Options are
off.

b) Click OK to polygonize the data.

The next step is to wrap the point cloud,
which generates a triangular mesh between
the points.

This mesh can be modified in a number of
ways. You can fill in holes, smooth out rough
areas, remove unwanted features, and even
add features to it.

Select Fill Holes icon.

a) Make sure Curvature-Based Filling
is enabled.

b) Use the indexing tool to cycle thru the
holes, filling them one at a time.

¢) When finished with hole filling, you
should have only one hole (the large
perimeter).

d) Click OK to exit.

The hole filling command one of the most
powerful tools in Geomagic Studio. The
curvature-based option fills in missing regions
by interpolating the shape of the surrounding
area.

[Optional] Show how the Clean Up
commands in Fill Holes can be used to
modify the mesh without leaving the dialog.
Tools like Boundary selection and deletion
are especially useful.

Use the Circle or Lasso tool to select the
small bump in the middle of the part and click
the Defeature icon.

The Defeature command is great for quickly
removing unwanted features or imperfections.

Defeaturing unwanted imperfections
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Select Section by Plane .

a) Choose the Pick Boundary option

(default) and pick the large open
edge.

b) Move the plane up into the mesh a

little bit (Position = 1.5in ).
Click Intersect Plane button.
Click Delete Selection button.
Click OK to exit.

The Section by Plane command allows you to
trim the model to a plane. It is a great tool for
repairing edges of the scan data.

Position of the Section Plane

[Optional] Use the Sandpaper tool to
smooth out local rough spots.

The Sandpaper command is a great tool for
interactively smoothing the mesh on-the-fly. It
IS very similar to rubbing your thumb over a
clay model to smooth out small, local
imperfections.

Select Sharpening Wizard .
to 5%.
b) Hit the Compute Regions button.

a) Set Curvature Sensitivity

c) Hit the Extract button to create the
curves (You will end up with curves
on either end of the connecting rod,
but you are only going to keep the two
curves on the circular end at right in
images below. The other curves will
be deleted in the next step).

It is difficult for non-contact scanners to detect
points precisely on sharp edges or corners.
The Sharpening Wizard can repair softened or
rounded corners by extending polygons to
create sharp edges. After surfacing, you can
apply fillets to these sharp edges in
downstream CAD applications.

Potential curves for sharpening are
automatically detected by detected by the
Wizard.

Studio Demo: Point Cloud to NURBS Surface

Page 4 of 10



