Tutorial 4 - Editing and Repairing Data

A fairly frequent situation arises when the impdrtiata contains issues such as overlaps, gaps,
duplicate surfaces or similar. In this tutorial wél look at some of the tools available to

perform repairs and edits to the imported data. [&@ssons learned here are applicable to a
number of other situations too.

The InStep application is primarily concerned witie conversion of mesh to boundary
representation (B-Rep) and therefore does not fisswspabilities on constructing or editing
surface data directly. There are many tools aviglady free that do a very good job at editing,
creating and manipulating surface/mesh based @atarecommendation is ttiedender
application owWings3D- though there are certainly many more that dathfs requirement.
Instead, the InStep application provides tools kigdp in some common tasks associated with
correcting or modifying existing mesh data: thettdid Repair tabs that will be presented here.

In this first section we will focus on the Edit tab

Once the example has been imported (anyone famiithrBlender will recognize this as
'‘Suzanne'), the application will ask about splgtihe body, as discussed in the previous tutorial.
Performing the splitting operation on the body #meh switching to the Edit tab will bring up

the view shown below (note that the Messages Rasebeen turned on as discussedutorial
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Edit Tab with Suzanne Loaded

Note that there are better ways to work with tladyg but for now we will use this approach:

1.

2.

S

Select (left mouse button click) any triangle ie thft eye. It will show that it was
selected by turning red

From the options on the right, click the 'Floodtiop, this will keep expanding the
selection until an angle of 30 degrees or largenuntered

With the entire surface selected, click 'Deletefrfrthe main tools, this will remove all
surfaces of this eye.

Click 'Accept’ from the main tools, this will appiiye pending changes.

Repeat the process for the second eye, this tileetsesurface and then hit 'Grow'
repeatedly until the entire eye is selected.

It is possible that not all surfaces become saledeess 'Esc' to clear the selection and
use the 'Flood' option to select the entire eyehdges try different values for the flood
limit and different starting triangles. Using awalof 10 and selecting a surface in the
center should limit the expansion to only the camgion.

With all faces of the second eye selected, cliedez' and then enable Edge views
(Alt+E) and Vertex views (Alt+V). Observe that thdges and vertices are still present as
the changes have not yet been applied.



Click Accept.

Use the middle mouse button (or click the mouseelhe select a point somewhere

between the eyes. Then use the shortcut Ctrl+Ratcerthe rotate-center visible (shows a

pink dot).

10. Rotate the shell body so that the view is fromitisgde, looking out through the eye
sockets.

11. Switch to the View tab and find the 'Lighting' tdmitton (if not all tools are visible, the
size of the application may need to be increasedfmzed). Click it and observe how
the inside surfaces are made brighter. Turn thi®off again.

12. Switch back to the edit tab and check for any remgisurfaces from the original eyes,
repeat the above steps to remove any remainingitem

13. With the body rotated so that the viewer is locatedhe interior, select the 'Boundaries

option from the right-hand tools, the data shouolukllike the figure below:
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View frominterior outwards

If you cannot get the view to look the same, sefitist tutorial on how to set the rotation center
(middle-button click) and then to rotate it so tpatts of the head are behind the viewer.
Rotating/panning/zooming take some getting usdalitaet easier with use.

At this point, all surfaces that are not being usade been removed and the open boundaries



marked.

It is possible to manually mark three vertices bing the 'Select’ filters and then picking three
points from the viewer followed by using the 'Ce2dtutton to generate individual facets, one at
a time. This is a recommended approach for casesevgingle triangles/facets are to be repaired
and replaced, but for items such as this, we 8# the Repair tab with its options instead.

The Repair tab contains a number of tools thatraemded to help resolve common issues. The
tools available are accessed from the main toodhdrprovide options for each type of repair
tool:
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Suzanne Model loaded in the Repair tab

Each tool, accessed from the main tool bar undeR#pair Tab, presents any applicable
options. By default, when switching to the Repal,tthe 'Show Issues’ option is selected,
without performing the process of displaying theedata (see below). It is possible to switch to
the relevant tool either by clicking on the mainltbar icon at the top or directly by accessing its
options by selecting the tab item under the Remaoap in the left-hand section.

As this body is relatively small (contains 3,456dts), the default settings can be kept. Clicking
on the 'Issues' button in the tool bar, startptioeess to determine the problematic items. After a



few seconds, the display updates and shows tha #ne 52 Open Edges but no other problems
where found.

An important item is to be mentioned here. Therbdetions are tested for using a Axis Aligned
Bounding Box (AABB) method which generally is fastd detects all but a few rare conditions
of overlapping facets. It is possible to performeaplicit test for overlapping facets by enabling
the 'Perform Full Test' option from the RepairsoBhssues tab on the left. Keep in mind that
this approach is far more involved as it performsraiersection test that test each triangle
against each other triangle. We will run this hierehow the difference for this very small file:

1. Turn on the 'Perform Full Test' option from the $Hesues options

2. Click 'Refresh All'

3. After a few seconds (somewhere around 5-20s, depgod the computer), the process
completes and updates the results

Though in this case, the time it takes to compketet too painful, it can take several minutes
for even moderately sized files so only use thisoopf absolutely necessary.

Even with a small file such as this, there is alklag between running the test and getting
results, even for the faster option. We will goathand turn off the automatic test for
intersections:

1. Change the Settings > Application Settings > RepdwaysComputelntersections =>
False

Close the Application Settings (any changes madaatomatically saved)

Make sure that the 'Perform Full Test' is un-chdcke

Click the 'Issues' button in the main tool barigelthe issues being displayed

Click the 'Issues' button again to show the data.

akrown

Note that in this case, the check box in the vielweintersections remains un-checked. This
means that the Intersections are not being evalimatecan be requested by clicking the
checkbox. It should also be noticeable that theradsues get displayed a lot quicker as the
other tests are performed far quicker.

It is recommended that the Intersections are eteduan a case-by-case basis but that the other
items are checked for each file being used. Ifela®e no other issues, then intersections are less
likely so performing a basic evaluation as a ftsfp is recommended.

Now that we have confirmed that there are two eastivith Open Edges, we will close them
using the Fix Holes tool, directly accessed fromtiain tool bar. Click the Fix Holes button and
observe that the Repairs options switch to the $lotamfiguration.

Here we have a few options available:

« Tessellate
« Smoothed
« Minimal

« Bounded



For each of these options, the application will aséightly different approach to close sections
that have a (continuous) boundary of open edgese&dhe differences between them, select
one, then click on 'Preview'. After a second or,tthe display updates and shows the result. You
can pick a different option and click Preview agairsee the differences. If the choice is
acceptable, click 'Apply' to make the choice pereminif you want to go back, you can click the
red circle with a white 'X" in it to clear the prew and go back to the current state of data.

The approach presented is fine and works for a wadety of cases. However, there are
different ways to approach this that we will cotiere. To get back to the same condition
(Suzanne with both eyes removed), we do the foligwi

1. Go to Menu: Settings > Application Settings

2. Under Behavior, find 'ResetViewOnlmport' and seéftdse’. Close the Settings.

3. Go to the Menu: File and click the monkey _tutorist#file from the Recent Files list
(should be the first one)

Select the Split option if the dialog appears, nilge go to the Bodies Tab and pick
'Split' from the tool buttons then Apply

Select the Bodies tab from the main tool bar

Left-Click the main body/head from the viewer (tsimed)

Right-Mouse click anywhere in the viewer

Click 'Delete All Others', this deletes the two €wad brings us back to where we were...
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Note that the option to Reset the view during imogenerally useful but we disabled it for this
case so that the orientation would remain whenesienport the file. In general, you will want to
keep this turned On (=True) so that new data meseénters the view.

Reset this Setting now ...

Now we still want to close the two eye sockets aedare going to be lazy and simply use the
Automatic Repair option:

Switch to the Repair Tab from the main tool bar

Click the Auto Fix option from the tools

Select the 'Basic' Method

Click Preview

The display updates and shows the same result #sefélole Closure: Smooth option
Click Apply to make the changes permanent

ogakwnPE

How is this different? Internally, the applicatioees a number of different options to perform
automatic repairs and Hole closure is just ondeirt. By default, the automatic repair attempts
different hole closure options (they don't alwaysrky so attempting hole closure with one tool
and then switching to another is a prudent appro&#fore doing so, the application also
removes other items that may be problematic. Iregenit is recommended that for a body such
as this where the 'issue' is quite clear the mmeet] manual approach is chosen as there is more
control by the user about what processes are hsied and what the result looks like.

It should also be pointed out that the Automatalda@an take a significant amount of time to
complete. The Basic and Extended methods are hatd fast and generally do not affect the
underlying mesh by a large degree, but others, aac¢he Solidify tool can take a consideratble



amount of time, even for simple bodies (as theyakorely on the original data beyond using it
as a guide for what it should look like). Theraisoption from the Settings > Application
Settings > Repair: UseParallelForRepairs which asesilti-threading approach to some of
these slower processes. It is recommended to ltegeton when using a computer that has a
powerful CPU; on laptops with only one or two coriiass may be best turned off (which is the
default).

The other tools on the repair tab are without dadflterest and more tools will be added over
time if user feedback (issues reported throughile > Submit Error Report) indicates that a
specific tool would be of use.

For any of these tools, it is highly recommendeat #mall files (such as the one used in this
tutorial) are first used to get an idea of the l@fecomplexity and time required to perform a
given action. Equally, several of the tools hawetiing or parameter that can be increased or
decreased to get a rough or detailed result. fyrstith a lower setting as this will always
process quicker. If a low value takes a very langetand consumes a large amount of memory,
a high setting may result in the application apiegto 'hang' or even crash (if too much
memory is being requested). Use common sense towitr these tools...

One item that does not get as much attention@elitaps deserves is the tool for fixing Normals.
A Normal is a vector that points away from the aoef of a body towards open space.
Mathematically, it is perpendicular to the surfacel (should) have a unit length. What is
important is that the surface has continuously auta-pointing normals which is a property that
is used in a number of tools and processes witt@rapplication. The Normals tool in the Repair
tab is an automatic tool to correct the orientatbthe vectors to consistently point outwards.
One assumption that the tool relies on is that Hi#bady file has been split into separate bodies.
The second assumption is that it can find a goadisg surface from which all others are
derived. Usually, this all works well. Sometimesawer, the starting surface is not as it
expected it to be and incorrectly applies chanigesighout the body. In those cases, it is up to
the user to manually reverse the surfaces by sajettte body in the viewer and then using the
Right-Mouse option to 'Flip Normals'. This reversdidaces of a given body. The dark grey
surface appearance is an indicator that the 'ihsideeing viewed.



