Mesh2Surface Help
Mesh2Surface is a plugin for Rhino providing many tools to make reverse engineering. 3D reverse
engineering is a process of converting a triangular mesh to a surface model. Triangular meshes are
representation of the reality but in a discrete way. This type of presentation is not suitable for editing and
combining with already created CAD model. The easiest analogy can be made if you imagine that you have
a picture taken with a normal camera, but you want to get the contours of the image as curves. This
process is known and is called vectorisation. The same approach has to be applied to the triangular
meshes.
Mesh2Surface is designed to work with noisy meshes. These meshes are imperfect and come from
non-contact scanning. The images show two type of meshes. First one is generated from CAD model, which
is not suitable and the second one is from a real non-contact scanning.

When learning the software, the user can download a simple example which has been used in this
documentation. The files can be downloaded from http://www.mesh2surface.com/?p=samples

Installing Mesh2Surface
The latest version of software can be downloaded from the download section of the website. We
recommend that you visit the website regularly and update to the latest version. The software doesn’t
provide automatic updates. A video tutorial of how the software can be installed can be found here:
https://www.youtube.com/watch?v=Oo-jJQ02vec

Activation

Mesh2Surface is free to download and install from the download section of the website. It is
recommended that the user downloads and installs the most recent version of the software as it contains
the most recent improvements and bug fixes. The user can use the software for 14 days. After that the
software will requires a license. The license is based on the computer MAC address.
To activate the software select "Mesh2Surface \ Activate Software..." from the main menu

Use 'Copy to Clipboard' button to copy the serial number.
Send the serial number to support [at] mesh2surface.com or to the reseller to obtain a license key.

Licensing using Rhinoceros Zoo Server
Mesh2Surface can be used also in a node mode in a local network. This means if the user have only
one license, he still can use the software on multiple machines, but only one at a time (or if he has
5 licenses, he can use 5 instances of the software). It uses the same mechanism as Rhino with Zoo
server. To learn more about this approach visit: https://wiki.mcneel.com/zoo/home
There are some steps which needs to be taken by the user to make the plugin working. Detailed
information can be found here:
Server installation
--------------------1. Download and install Zoo 6 server from Rhino web site.
(http://www.rhino3d.com/download/zoo/6/latest)
2. Start Zoo Admin panel
3. Stop the Zoo service. Use Tools \ Stop
4. Exit Zoo Admin panel
5. Download www.mesh2surface.com/download/zoo/m2s_zoo6.zip
6. Extract the zip file in the Zoo plugins directory. Normally located at: C:\Program Files
(x86)\Zoo 6.0\Plugins

7. Right click on C:\Program Files (x86)\Zoo 6\Plugins\m2sZooPlugin.dll and select
properties
8. In the Properties dialog if you see 'Unblock' option, please select it and click Apply (refer
to: www.mesh2surface.com/download/zoo/unblock.png)
9. You will need Administrative rights to unblock the Dll (this is the Microsoft Windows
Security issue, if the user is not administrator)
10. Start Zoo Admin panel
11. Start again Zoo service. Use Tools \ Start
12. Select add license from the toolbar or Edit \ Add... from the menu.
13. Make sure you select the product Mesh2Surface in the dialog.
14. Enter simple text - for example 'request'
15. A message will be shown with MAC address of the computer where the Zoo server is
installed.
16. Send this address to support@mesh2surface.com
17. When you receive a new product key, enter it from the Zoo admin panel as a license
key.
18. In order to have the server working properly make sure that it is visible from the other
computers and the service is running.
Check http://wiki.mcneel.com/zoo/home for troubleshooting.

Client site installation
-----------------------1. Make Sure that you have Rhino installed
2. Download and install the latest mesh2Surface plugin. Make sure you have version 4.2.12
or higher.
3. Start Rhinoceros and make sure that Mesh2surface menu is visible.
4. Select Mesh2Surface \ Options \ Use Zoo Licensing Server
5. When prompted input the IP address of the Server installation
6. Use test connectivity to ensure that the zoo server is accessible.
7. If the server is not visible visit http://wiki.mcneel.com/zoo/home and check the
troubleshooting area.
8. Select Mesh2Surface \ About...
9. You should see a version of the software and it should be 4.2.12 or higher
10. Also you should see either Basic or Advanced mode of the software.

Shapes
Mesh2Surface has its own graphical interface. The user can create numerous of shapes and when
satisfied send them in the main Rhino application. For example, define a plane, adjust the position of the
plane and press the button ‘Create in Rhino’. At later stage if the user is not happy with the result, he can
delete the plane in Rhino, get back to Mesh2Surface, modify the plane and create it again. This provides
flexibility of the parametric modelling.
In order to start creating shapes, the user selects the mesh which will be used as a reference and select
Mesh2Surface \ Shapes … menu from the main Rhinoceros menu.

User Interface
The main window consists of the following elements:
1.
2.
3.
4.
5.
6.
7.

3D View
New shapes section
Selection toolbar
List of already created shapes
Individual shape control panel
Alignment toolbar
Create in Rhino buttons

3D View (1)
3D View is where the user can navigate the results. The scene can be navigated in similar way like in
the main Rhino application
Hold Right mouse button and start dragging – the scene will rotate
Hold Shift key + Right mouse button and start dragging – the scene will pan (translate)

Hold Ctrl key + Right mouse button and start dragging – the scene will zoom in and out
Use Mouse wheel – the scene will zoom in or out

The toolbar at the top of the 3D view allows the user to zoom, pan, rotate and set different views
and show the global coordinate axis.
Sets the view in such way that the whole object is visible
Enters in a mode so the user can zoom to a rectangle defined by him. Click and hold the left
mouse button. Drag with the mouse to define a rectangle of interest. Release the mouse button. The
scene will automatically zoom to this rectangle.
Enters in a mode so the user can rotate the object in the 3D view. Click and hold the left mouse
button. Dragging the mouse will rotate the object. Release the mouse button to finish
Enters in a mode so the user can translate the object in the 3D view. Click and hold the left
mouse button. Dragging the mouse will translate the object. Release the mouse button to finish.
Enters in a mode so the user can zoom in and out the object in the 3D view. Click and hold the
left mouse button. Dragging the mouse will zoom in or out depending on the mouse movement.
Release the mouse button to finish.
Clicking on the icons will place the view in one of the standard views. At
any time this can also be achieved by using the keyboard. The table below shows the views and the
keyboard keys that can be used
Standard View
Top
Bottom
Left
Right
Front
Back

Key
T or t
M or m
L or l
R or r
F or f
B or b

Sets the view to Isometric view. User can also do this by pressing “i” key on the keyboard
Shows or hides visualisation of the coordinate system. The global coordinate system is drawn in
a way that X axis is in red, Y axis is green and Z axis is blue.

New shapes section (2)
If you want to create a new shape, press the [ + ] button. A menu will appear offering to
choose the shape to be created.

Selection toolbar (3)
Most of the shapes are created using selected regions on which Mesh2Surface tries to build a
best shape to fit onto. In the example of the image, in order to define the outer cylinder, the use
selects as many points as he want to describe where the cylinder is and then select Cylinder from the
Shapes Type list control. Mesh2Surface provides options to make manual and automatic selection
based on curvature. See Selection section in this document.

List of created shapes (4)
While the user creates many shapes all of them are kept and listed. Selecting the shape in this
list activates this shapes and makes it visible in the 3D view. The user can change the parameters of
the shape, rebuild it, delete it or modify the size in the 3D view. An already created shape can be
deleted by selecting it in the list and pressing Delete button or right click on the item to be deleted
and select Delete from the popup menu.

Duplication – When a 3D Sketch is selected as an active surface, by right-clicking on the
selection the context menu will contain command ‘Duplicate’. By selecting this command,
Mesh2Surface will create another 3DSketch completely identical to the existing 3DSketch. Current
version of Mesh2Surface supports duplication only for 3DSketch.

Individual shape control panel (5)
Every shape has its own properties. The plane for example
has direction of its normal, the cylinder has axis, sphere has a
radius etc. When a shape is defined, the use has the ability to
adjust the shape. The software makes ‘best fit’ to find the
shape passing its best way through the selected triangles.
Despite this depending on the design intent, the user may
want to put exact numbers or constrain the shape. For
example, if the best fit cylinder has radius of 100.250516
units, the user can type in the radius of 100.25 units and thus
have a perfect feature. Or for example cylinder axis has to be
parallel to the Z axis or the axis has to pass through the
origin. This panel allows the user to have full control over the
created features. The two controls Vertical and Horizontal
works on shapes with Directions (such as Plane, Cylinder,
Revolved and Extrusion). The buttons are quick and easy way
to set the direction to custom and make it parallel to Z axis (in
case of pressing Vertical button) or make the direction to be
perpendicular to Z axis ( in case of pressing Horizontal
button).

Alignment toolbar (6)
Mesh2Surface provides tools to ‘align the object’ in space. When the object is scanned it is not
in the right position. For example we may want to have a plane of the object to be on the bottom
plane, one of the plane to be parallel to OYZ plane, axis of a cylinder to be parallel to the Z axis etc.
This is different from building a cylinder in such way, but vice versa. We construct the best fit
cylinder, that we align the whole object to be in such way that the Z axis passes the cylinder axis. See
Alignment section for details how to align the object using Mesh2Surface

Not aligned object

Aligned object

Create in Rhino buttons (7)
When shapes have been created in Mesh2Surface, they remain and the user can save the file
on the disk and later open the file, select Shapes of this mesh and the shapes remains. At the
moment when the user is happy and wants to use the created shapes as surfaces in the main
application Rhinoceros, this button allows to ‘transfer’ them in Rhino. Please note there are no check
of how many times a shape is transferred to Rhino. For example if I select a plane from the shapes

list and press 5 times this button, there will be 5 plane surfaces created in Rhino although they will
be the same.

Selection
Every shape (except 3D Sketch) is created using selected triangles. The selected triangles are
displayed in red and when the user tries to create a new shape or rebuild existing one it uses the currently
selected triangles. The following type of selection can be applied on the mesh – Free Hand (Filled), Free
Hand, Line and Magic Wand. Selecting the type of selection enters in the selection mode and shows a
brush size as a circle on the screen.

When in Free Hand (Filled)
, Free Form
or Line selection
, hold the left mouse button
and start moving the mouse. The selection will appear on the screen and when the left mouse button is
released the selection will be applied on the mesh. The following tools and actions are important to
perform manual selection.
Hold Ctrl key on the keyboard and rotate the mouse wheel – this will cause the brush to change its size.
Hold Alt key and use the selection as described. The drawing on the screen will become grey and when
releasing the mouse left button this will DESELECT triangles instead of selecting them.
When in Line selection mode, hold Shift and start selecting will ‘lock’ the line to be either horizontal or
vertical.
When selection is applied it selects all the triangles under the painted area. If there is a need to select only
triangles which are ‘in front’ i.e. visible, click on the Select front facing only

button.

Magic wand
– This mode selects triangles based on the surface curvature. In order to select an area
with similar curvature, while in this mode click somewhere where the area needs to be selected. The
software automatically expands the selection to all the neighbour tringles which have similar curvature.
There are two ways to control the sensitivity of what the curvature is.

1. Using the slider next to the Magic wand icon or
2. While holding the Ctrl key on the keyboard scroll up or down with the mouse wheel.
A video tutorial of how to use selection can be found here:
https://www.youtube.com/watch?v=4TDzHANsfAE

Hide / Show / Isolate
If the user works with a complex or large mesh, the portions of the mesh can be hided temporarily
Use selection tools to mark triangles on the mesh (see all the way above).
- Hide selected – if there are selected triangles of the mesh, they become hidden and no longer used
- Show selected – if there are hidden triangles of the mesh, they are brought back to the scene and
become visible
- Isolate – if the user wants to concentrate on a specific area, he can select these triangles and leave
only them on the screen. Technically what the software does is hides all the triangles which are NOT
selected and leaves only selected triangles for work.

- Deselects all triangles which are selected
- Selects all visible triangles
- if selection is made with some of the tools mentioned above it undoes the last selection

These commands are also accessible from the context menu. If the user uses the mouse click with right
mouse button the context menu allows quick access to these commands

Alignment
If there is a primitive selected and visible on the screen, the object can be aligned to the world
coordinate system using this primitive. The controls for aligning the object in space are changing depending
on the type of the primitive selected. If a plane is selected the options are that the object can be aligned to
the world planes – OXY, OYZ, OXZ
In case of a cylinder, extrusion and revolved surfaces, the controls change to axis – this would mean that if
one of the align button is pressed, it will align the object in such way so the chosen axis passes through the
axis of the primitive.

If the object is aligned in space, the user can use the home button
the object.

, to restore the original position of

Once the user is happy and wants to set the alignment of the original mesh which is the main Rhino
application he can use the ‘Set Rhino Mesh in Same Location’.
An example tutorial of how the alignment works can be seen on this link.
https://www.youtube.com/watch?v=bN-Fr3q2Xkg

Basic Primitives
Mesh2Surface provides fast and efficient tools to create the primitives Plane, Cylinder and Sphere
with the best fit approach. The user has to select the area representing the primitive and build. The
software automatically will fit a primitive to the selection and visualise it. Furthermore, using the control
panel of the primitive, the user can control the shape in a constrained way to make exactly what he wants,

for example for a plane the design intent might be such that the plane is perpendicular to the base OXY
world plane. In this case the software will make again a best fit, but adding this constraint to the algorithm
and find the best position of the plane.

Plane
Select an area using the selection tools and select ‘Plane’ from the shapes list

Manipulating the plane
Use the anchor points at the plane corners to resize the plane. Point out the point, hold the mouse
button and start dragging. The plane resizes depending on the mouse move. The anchor point off the plane
is a handle for rotating the plane on its own.

Plane options panel

Vertical button – by pressing the button, the software adds constraints to the best fit and builds the plane
in such way that it is perpendicular to the world OXY plane. The Normal section of the parameters changes
to custom and the Z value becomes zero.
Horizontal button – by pressing the button, the software builds the plane in such say that the plane is
parallel to the OXY world plane but still finds the best fit of the plane.

Fit RMS: Shows the root mean squared of the plane to the selected points. Based on the quality of the real
scanned plane and the noise of the scanner this value may differ, but it is an indication about the quality of
the plane and how well it fits through the selected points.
Type – the best fit plane is indefinite, but the result which the user uses for modelling is a rectangular
shape. By changing this option, the user has control over the way the rectangle looks like.
Minimal – finds the minimum rectangle that fits the selected area
Axis aligned – all the sides of the rectangle are parallel to one of the axis.
Normal – in the mathematics, this is the direction vector perpendicular to the plane. The Normal of the
plane defines the orientation of the plane in the space. By changing the values, the user can adjust the
direction of the plane.
X Axis – The plane will be parallel to the OYZ world plane
Y Axis – The plane will be parallel to the OXZ world plane
Z Axis – The plane will be parallel to the OXY world plane
Custom – the user can set his own values of the direction of the normal
Other primitives – if there are already created other primitives, in this list the user will get
directions from them. By selecting them the plane is constructed in such way that it can be parallel to
another plane or perpendicular to another cylinder, revolved or extruded surfaces.
Offset – this is the distance of the origin (the point with coordinates 0, 0, 0) to the plane.
Fit Driven – the software automatically finds the plane which best fits through the selected points
and determines this value
Zero – the plane is constructed in such way that it passes through the origin
Custom – the user can set exact location of the plane to a specified distance from the origin

Rebuild – in some cases when the user adjusts the parameters of the plane, he needs to press the button
Rebuild in order the new custom modifications to be applied and the new plane to be created

Deviation

The deviation mode shows a coloured information how the points are distributed against the defined
plane. This powerful tool provides information about the quality of the scanned data and the real surface
compared to the best fit plane. Moving the mouse over the coloured points shows an onscreen information
with a real displacement values.

Cylinder
Select an area using the selection tools and select ‘Cylinder’ from the shapes list

Manipulating the cylinder
Use the 2 anchor points at the end of the cylinder to change the length. Point out the point, hold the
mouse button and start dragging. The cylinder resizes depending on the mouse move

Cylinder options panel

Vertical button – by pressing the button, the software adds constraints to the best fit and builds the
cylinder in such way that its direction is perpendicular to the world OXY plane. The Direction section of the
parameters changes to custom with values (0, 0, 1).

Horizontal button – by pressing the button, the software builds the cylinder in such say that the direction
of the cylinder is parallel to the OXY world plane.
Fit RMS: Shows the root mean squared of the cylinder to the selected points. Based on the quality of the
real scanned plane and the noise of the scanner this value may differ, but it is an indication about the
quality of the plane and how well it fits through the selected points.
Direction – this is the axis of the cylinder passing through the base point.
X Axis – The cylinder will be parallel to the OX world axis
Y Axis – The cylinder will be parallel to the OY world axis
Z Axis – The cylinder will be parallel to the OZ world axis
Custom – the user can set his own values of the direction of the cylinder
Other primitives – if there are already created other primitives, in this list the user will get directions
from them. By selecting them the cylinder is constructed in such way that it can be perpendicular to
another plane or parallel to another cylinder, revolved or extruded surfaces.
Radius - the actual radius of the cylinder.
Fit Driven – the software automatically finds the cylinder which best fits through the selected
points and determines this value
Custom – the user can set exact radius of the cylinder
Base Point – this is the point through which the central axis of the cylinder passes through.
Fit Driven – the software automatically finds the cylinder which best fits through the selected
points and determines this value
Origin – the base point will be (0, 0, 0)
Custom – the user can set exact location of this point

Rebuild – in some cases when the user adjusts the parameters of the cylinder, he needs to press the
button Rebuild in order the new custom modifications to be applied and the new plane to be created

Deviation

The deviation mode shows a coloured information how the points are distributed against the defined
cylinder. This powerful tool provides information about the quality of the scanned data and the real surface
compared to the best fit or constructed cylinder. Moving the mouse over the coloured points shows an
onscreen information with a real displacement values.

Sphere
Select an area using the selection tools and select ‘Sphere’ from the shapes list

Manipulating the sphere
There is no interactive way to manipulate the sphere. The location and radius of the sphere can be
adjusted using the Sphere control panel

Sphere options panel

Fit RMS: Shows the root mean squared of the sphere to the selected points. Based on the quality of the
real scanned plane and the noise of the scanner this value may differ, but it is an indication about the
quality of the plane and how well it fits through the selected points.
Center – this is the point which is the center of the sphere.
Fit Driven – the software automatically finds the sphere which best fits through the selected points
and determines this value
Origin – the base point will be (0, 0, 0)
Custom – the user can set exact location of this point
Radius - the actual radius of the sphere.
Fit Driven – the software automatically finds the cylinder which best fits through the selected
points and determines this value
Custom – the user can set exact radius of the cylinder

Rebuild – in some cases when the user adjusts the parameters of the cylinder, he needs to press the
button Rebuild in order the new custom modifications to be applied and the new plane to be created

Deviation

The deviation mode shows a coloured information how the points are distributed against the defined
sphere. This tool provides information about the quality of the scanned data and the real surface compared
to the best fit or constructed cylinder. Moving the mouse over the coloured points shows an onscreen
information with a real displacement values.

Symmetry Plane
The symmetry plane is a support primitive, which is useful when the user needs to align the object in
the best way relating to the world planes. In many cases the scanning of an object is not aligned and the
user must put it correctly. As seen in the image the input object is not aligned, while in the next page using
the alignment tools of Mesh2Surface, the user can place the object correctly. In some cases a symmetry
plane is the one which the user needs.

Not aligned object

Aligned object in space

In order to define a symmetry plane, the user must select points which roughly represent the symmetry
plane, then select Symmetry plane from the shapes list.

The software will find the plane through the selected points and then start optimizing the location of the
plane in such way that the mirrored object (shown in yellow) gets the best overlap with the original points

Symmetry plane control panel

Vertical button – by pressing the button, the software adds constraints to the best fit and builds the plane
in such way that it is perpendicular to the world OXY plane. The Normal section of the parameters changes
to custom and the Z value becomes zero.
Horizontal button – by pressing the button, the software builds the plane in such say that the plane is
parallel to the OXY world plane but still finds the best fit of the plane.
RMS Error - Shows the root mean squared of the mirrored points to the original mesh. It is an indication
about the quality of the plane and how well it fits through the selected points.
Max Distance - When the object is mirrored this is the maximum search distance to the points from
original mesh which will participate in optimisation of the location of the plane
Maximum Points – Not all the points needs to be used. Using more or less points from the mesh can
influence the result
Normal – in the mathematics, this is the direction vector perpendicular to the plane. The Normal of the
plane defines the orientation of the plane in the space. By changing the values, the user can adjust the
direction of the plane.
X Axis – The plane will be parallel to the OYZ world plane
Y Axis – The plane will be parallel to the OXZ world plane
Z Axis – The plane will be parallel to the OXY world plane
Custom – the user can set his own values of the direction of the normal
Other primitives – if there are already created other primitives, in this list the user will get
directions from them. By selecting them the plane is constructed in such way that it can be parallel to
another plane or perpendicular to another cylinder, revolved or extruded surfaces.
Offset – this is the distance of the origin (the point with coordinates 0, 0, 0) to the plane.

Fit Driven – the software automatically finds the plane which best fits through the selected points
and determines this value
Zero – the plane is constructed in such way that it passes through the origin
Custom – the user can set exact location of the plane to a specified distance from the origin

Rebuild – in some cases when the user adjusts the parameters of the plane, he needs to press the button
Rebuild in order the new custom modifications to be applied and the new plane to be created

Advanced Shapes – Revolved and Extruded Surfaces
Mesh2Surface supports Revolved and Extruded surface widely used in CAD modelling. The most
important thing about these surfaces is that they are defined with a 2D Sketch (2D Drawing) and then this
sketch is rotated around an axis to define the surface (in the case of Revolved surface) and extruded in
direction (in case of Extrude surface). We assume that the user of Mesh2Surface is familiar with the two
surfaces.

Revolved Surface
To create a revolved surface, start with selecting the triangles representing the surface and select
Revolved from the surfaces list.

The software will automatically fits the central line of the rotation and create a sketch which initially
is a line through the points. Depending on the distribution of the points the revolved axis might be
determined accurately, but if the points are sparse this can be a problem. Using the Revolved Surface
control panel, the user can adjust the direction and base point of the rotation.

Revolved surface Control Panel
Fit RMS – calculates how well the points from the mesh are displaced from the revolved surface.
Sections – when the Sketch reference points are calculated, Mesh2Surface creates rotational sections,
extract the points from the original mesh and put them in a common 2D Coordinates system. So not only
one section is used. This is an important option as the more sections there are, the better representation of
the surface is.
Direction – this is the axis of rotation passing through the base point.
X Axis – The axis will be parallel to the OX world axis
Y Axis – The axis will be parallel to the OY world axis
Z Axis – The axis will be parallel to the OZ world axis
Custom – the user can set his own values of the direction of the axis
Other primitives – if there are already created other primitives, in this list the user will get directions
from them.
Base Point – this is the point through which the axis of rotation passes through.
Fit Driven – the software automatically finds the revolved surface which best fits through the
selected points and determines this value
Origin – the base point will be (0, 0, 0)
Custom – the user can set exact location of this point

Seam point
For the revolved surface it is important where the ‘seam point’ is. If the Sketch is rotated 360
degrees it makes a fully closed revolved surface, but this seam location is where the rotation stops. When
performing CAD operations later on, this location can cause problems. Move the mouse over the anchor
point, hold the left mouse button and move the mouse. This will relocate the starting point of the rotation

An example video can be seen here:
https://www.youtube.com/watch?v=NjWFoU5FWV8

Extruded Surface
To create an extruded surface, start with selecting the triangles representing the surface and select
Extruded from the surfaces list.

The software will automatically fits the central line of the extrusion and create a sketch which
initially is a line through the points. Depending on the distribution of the points the extrusion axis might be

determined accurately, but sometimes this may fail. Using the Extruded Surface control panel, the user can
adjust the direction.

Extruded surface Control Panel
Sections – when the Sketch reference points are calculated, Mesh2Surface creates sections (using the
plane perpendicular to the direction of extrusion), extracts the points from the original mesh and put them
in a common 2D coordinate system. So not only one section is used. This is an important option as the
more sections there are, the better representation of the surface is.
Direction – this is the axis of rotation passing through the base point.
X Axis – The axis will be parallel to the OX world axis
Y Axis – The axis will be parallel to the OY world axis
Z Axis – The axis will be parallel to the OZ world axis
Custom – the user can set his own values of the direction of the axis
Other primitives – if there are already created other primitives, in this list the user will get directions
from them.
Draft Angle – the extruded surface can have a draft angle, user can adjust this angle also.
Fit Driven – the software automatically finds the draft angle based on selection.
Zero – no draft angle for the extrusion
Custom – the user can set exact location of this point

Sketch
The sketch is the main element of both revolved and extruded surfaces as well as planar section
created in 3D Sketch. Every sketch contains reference points extracted from the original mesh, which are
used as reference. The sketch is a 2D drawing and can be built with one or more primitives. Mesh2Surface
currently supports Line, Arc, Tangent Arc and Curve.

Select / Fit / Move
When this option is selected, the user can pick points from curves (lines arc or curves and move the).
Clicking on a curve will select the whole curve. Pressing delete button when there is something selected
will delete it.
If the user holds Shift key and start painting, based on the selection of the reference points,
Mesh2Surface will automatically fit line or arc through the selected points. This tool is useful for fast and
accurate lines creation.

Line/Circle/Arc/ Curves
The user can draw lines and arcs over the reference points. Select the shape which needs to be
drawn. Start to define control points by clicking in the graphics area.
When drawing a curve right click will show a context menu and the user can remove the last drawn point
or restart the drawing.

Tangent Arc
Tangent arc creates and arc between the end points of the shapes. In order to create a tangent arc
the user has to select only the end points of two primitives (line, arc or curve). The software automatically
will create arc but will keep showing it and will modify the reference primitives in such a way that the

tangent arc is always valid. When the user is happy with the results and approximates the reference points
in the best way, he needs to make a third final click on the screen to confirm the arc.

Convert to Line \ Circle
If the sketch has curves which are nearly line or circular, the user can convert them explicitly. Select
the curve and press right mouse button. From the menu select the shape that this curve should be
converted to.

Snapping
While manipulating the points of the primitives, Mesh2Surface provides automatic snapping of the
point being moved to: another points, horizontal or vertical aligned to a point, lying on the global axis, lying
on the tangent line of a primitive. To disable the snapping while moving a point, the user can hold Alt
button on the keyboard.
Snap Distance to – when snapping is enabled, the length of a line or the radius of a circle will be
rounded to the value chosen in the option dropdown list. For example if the user selects 0.01 mm, when
drawing a line the length will be exactly 5.1, 5.2, 5.3…5.6 and can never get a value of 5.232 for example.
Snap Angle to – when snapping is enabled and the user rotates a line with Ctrl key pressed, the angle
is rounded to the given value (see Snap Distance to, for explanation).

Options
Control Points - shows the control points of the curves and they become points which control the
shape of the curve.
Mesh Points – shows all the points of the reference mesh.

Toleranced
Mesh2Surface provides real-time colour visualization of the deviation of the primitives to the
reference points. The coloured representation of the curve helps the user to determine if the drawn
primitive is within a given tolerance or not. While doing reverse engineering, it is important to keep the
created shapes as close as possible to the real object, but sometimes this might not be possible as the
design intent requires differently.

Tolerance – if the points of the primitives drawn are closer to the reference points than the given
value, they will be coloured in green.

Pass / Fail option enabled. The green colour represents that the points are purely in tolerance and dark red
represents that the points are totally out of the tolerance.

Gradient option shows a rainbow like colourisation of the points and how they are related to the tolerance.

We recommend for Sketch drawing to use Pass/Fail option as it is very indicative about the quality of the
created sketch

Loft
This command is an original development for fitting a free form surface, but we recommend that the user
uses Patch command instead of Loft command.

Patch
Patch command in Mesh2Surface is similar to the one in Rhinoceros, with the difference that the
software looks for the surface which best fits the reference mesh. The approach is that the user sets the
target tolerance, i.e. what is the acceptance tolerance to which the fit patch is acceptable and also set the
maximum U and V control points the patch can be. The software starts to create patches starting from 2 by
2 control net for the surface, evaluates the distances of the reference mesh to the surface and if it is within
the tolerance, stops, otherwise continues to increase the number of control points until the tolerance is
reached or maximum number of U/V control points reaches the limit given by the user.

Patch control panel

Target Tolerance – if the distance of all selected points (excluding the outliers) to the surface is lower than
the given value, the generation stops
Result Intent – while performing patch fit the surface can aim to smoother or follow the surface in the best
way (you can find this in Rhino Patch command as ‘Stiffness’). The options user can select are:
Smoother Surface – the patch aims to be smoother. In this case the tolerance may not be reached
and more U/V points will be created
Balanced – the surface is smooth and still close to the tolerance
Better Approximation – the surface is as close as possible to the points, this might produce the
‘waves’ artifact.
Align Patch To – how the result patch should look like. The images show the two examples. The shape can
be controlled by the user and it depends on the application what is best shape for the purpose

Aligned to selection

An example of how to use the Patch command can be found on this YouTube video:
https://www.youtube.com/watch?v=FlCn-XrOd-0

3DSketch
3D Sketch is not a surface, but entity where the user can create curves and surfaces on top of the
reference mesh. The user has flexibility to define free form curves by clicking on the mesh, create cross
sections (with dedicated 2D Sketch), extrapolate curves and surfaces and align the curves. Also the user has
a lot of flexibility to insert more or less control points to define the curves, diagnose the quality of the
curves created by using the toleranced option. 3D sketch does not require to have triangles selected. The
user can always select triangles later if he wants to make cross sections that will use only selected regions.
Every curve is defined with its ‘anchor points’. These are points in space through which the curve
pass through. Please note that these are not curve control points like in Rhino. Additionally Mesh2Surface
may have additional internal points (intra points) which are projected on the mesh. In this way the curve
may approximate the mesh better, but it may make the curve not so smooth.
When selecting a new 3D Sketch the control panel will allow user to do the following operations:
Add new Curve – in this mode the user can add new curves. User simply clicks on the mesh or on
already created curves or on points already existing on the curves. To finish adding a curve, double click on
the last point or press Right mouse button and select Finish from the context menu (see the image below).
Add Curve Control Panel options

Fit On Mesh – if this option is enabled, the curve will be created with ‘intra points’. These are
additional points between the anchor points which lie on the mesh. This will make the curve to fit the
reference mesh better, but will increase the number of control points for the resulting curve.
Pick points through mesh – when creating new curve, the user may want to pick ‘anchor points’
from another curves to make a proper grid of curves. If this option is disabled if the ‘anchor points’ are NOT
visible on the screen, Mesh2Surface will ignore them and they will not be highlighted for picking.
NOTE: If the reference mesh is displayed as Ghosted, this option is not working, i.e. the points can
always be picked even if they are at the back of the mesh
While adding a new curve, press Right Mouse button to show the Context menu

Preserve G1 - if this option is on, when adding a curve which snaps to another curves, the software
automatically will check the angle between them and if they are lower that a user specified angle, will
adjust curve control points so they have G1 continuity.
Fit on Mesh The user can change his mind while drawing and enable or disable fit of the curve on the mesh
with additional intra points.

Mouse is over an existing curve while drawing

Mouse is over an existing anchor point
While moving the mouse over the other curves or their anchor points, they get highlighted. If the user click
a new point will be inserted in the following way:
•
•

If the clicked point is on a curve the point is inserted into this curve and projected on the mesh (this
projection is also optional and can be controlled from Manipulate curves control panel).
If the clicked point is on a highlighted anchor point, this point will be used as an anchor point for
the newly created curve

This flexibility allows the user to create ‘connected curves’ which are important later for defining surfaces
either in Mesh2Surface or in Rhino.

Manipulate Curves

With this mode the user can delete curves ‘anchor points’, whole curves, move ‘anchor points in space and
create and delete surfaces.

Soft Move - if this option is on, when moving points from curves all the points related to this point
on another curves move simultaneously proportional to the distance to the moving point.
Keep curve nodes on the mesh - if this option is on, after a point is moved in space, it is
automatically projected down to the reference mesh. In this way the points are always from the reference
mesh. If the option is off, the point is moved in 2d plane which is defined as the view of how the objects is
viewed by the user.
Pick points through mesh – when creating new curve, the user may want to pick ‘anchor points’
from another curves to make a proper grid of curves. If this option is disabled if the ‘anchor points’ are NOT
visible on the screen, Mesh2Surface will ignore them and they will not be highlighted for picking.

Context menu commands

Whenever the user makes a right click with the mouse a context menu will appear with some of the
commands which are on the control panel for quick access. Together with these commands there are
several additional commands not available in the control panel
Zoom All – changes the view so all the objects are visible on the screen.
Fit On Surface / Don’t fit on surface – this commands is applied on all selected curves. The curves will have
or not intra points depending on the user selection
Fit Curve Options … - sets the number of intra points for all selected curves.
Delete internal points – if the curve is connected to another curves all the points (except the first and the
last one) not sharing another curve will be removed. On the image below these points are marked with red.
The command is very useful when the user creates a CurveNetwork surface and wants to manipulate with
the points.

Break – this command is available only if a point is selected. All the curves using this point will split in two
curves at this point
Join Curves – this command is available if there are two or more curves selected. If there are curves sharing
a common point, they will be merged into a single curve. Note that if there are even more curves forming a
chain all of them will be merged into one. Mesh2Surface doesn’t support closed curves, so in the example
below, the curve will still be joined into an open curve.

Rebuild curve – this command is available if there are curves selected. The user can change the number of
anchor points of the curve. Optionally the user may request the new points to be snapped to the mesh by
searching the closest point on the mesh

Extrapolate Curve
By holding an end point of a curve, dragging the mouse will cause the curve to extend or shrink
along the base curve. Extending a curve depends on the shape of the original curve, so it doesn’t extend
straight, but using the curvature information of the existing curve.

Example of extended curve. Note that the curve is not extending in the tangent direction but using the
curvature of the starting curve.

Interactive Sections
Mesh2Surface creates a 2D sketches which can be used as curves for modelling. When this option
is selected a control panel with options is displayed.

- orients the section plane to be parallel to one of the default planes
- aligns the plane to be perpendicular to the selected curve.
- aligns the plane to already create Planes in Mesh2Surface
From the option dialog, select the plane to which the section plane will be aligned to.

- allows the user to click on 2 points on the screen through which the plane will pass. The plane will be
perpendicular to the current view plane to the object
Toleranced – the section curve extracted from the mesh will be created with as many points as needed so
the reference points of the mesh are within the given tolerance to the extracted curve
Build with points – the extracted curve will be rebuild to have as many points as given by the user
Merge curves – when extracted from a mesh with wholes, the section may generate multiple curves which
are close to each other. With this option the user can set a tolerance and if two ends of the extracted
curves are closer than the given value, they will be merged into a single one.
Multisections – The software will create multiple section planes parallel (or perpendicular to the guiding
curve) at a given distance. The user can control if he wants to extract multiple sections either on both sides
of the section plane or forward or backward.

Editing a sketch – if the curve is created by section plane, it cannot be edited directly. The user has to
select the curve and then press Sketch panel. This will enter into the 2D Sketch mode (the same like in
Revolved and Extruded surfaces) and the user can create multiple lines and arcs.

Adjusting the position of the section plane – in the 3D view the plane has an arrow handle. Point out with
the mouse, hold the left mouse button and drag. The plane moves in the space and can be interactively
adjusted. If the user wants to set the plane at exact distance from the standard origin or beginning of the
guiding curve, he can use the Position control from the Interactive plane control panel.

Align Curve
Align curve uses the view from which the user sees the object and picked point. When the user
clicks on the reference mesh or on an existing points, Mesh2Surface defines plane (Horizontal or Vertical)
to the viewing plane and project all the points from the selected curve to this plane. If keep points on the
mesh is enabled, the points are then projected onto the reference mesh triangles while still keeping them
on the defined 2D plane.
Select a curve and select Align Curve from the control panel or right click and select from the
context menu. A horizontal or vertical line will be drawn showing where the virtual plane will be defined.
Click on the mesh or on existing point to align the curve.
Pressing the space bar on the keyboard toggles the direction to be vertical or horizontal.

An example of the process of using the curves can be found on this YouTube video:
https://www.youtube.com/watch?v=7PR8eoBpdkc

Curve Network Surface
Mesh2Surface creates surface using selected curves. If creation of surface fails, it might be because
the curves don’t share common vertices or they are not distributed properly. The surface is the same like
CurveNetwork surface like in Rhino, so we recommend to learn more about it from Rhino documentation.

The difference in Mesh2Surface is that when the user modifies the points from a curve which is used in
forming the surface, the surface is automatically updated. Also the user can insert curves in real-time by
dragging a curve while holding Ctrl key, duplicate curve by holding Ctrl+Alt. See the reference how to
manipulate curve in the section ‘3D Sketch’
An example of how to use the command can be found on this YouTube video:
https://www.youtube.com/watch?v=bVU0RdfRcto

Sweep 1 and Sweep 2 Surface
Mesh2Surface creates sweep 1 or sweep 2 surface from selected curves. For both surface the order
of selection is important. The first selected curve will be used for the rail in sweep 1 surface and the first 2
selected curves will be used for rails in sweep 2 surface.
If creation of surface fails, please check the order of selected curves

Loft Surface
Loft surface is created from selected curves. The curves can be from 3D sketch or also curves from a
2D sections

Blend Surface
Creates a blend surface between two surfaces. The user must select 2 curves on the boundaries of 2
surface and select Blend Surface. Note that Blend surface depends on the neighbour surface and if one of
the surface is deleted, this surface will also be deleted. Manipulating the curves and surfaces will affect the
shape of the blend surface

Zebra Rendering
User can set the rendering to zebra to see the curvature changes on the surface while manipulating
points or adding other curves to the surfaces.

With the options dialog the user can change stripes size, orientation and colour of the stripes. To
change the colour simply click on the coloured button in the option dialog (in the example, click with the
mouse on the blue stripe. A colour dialog will appear where the user can select desired colour for
rendering.

Toleranced Option
Turning this option on will provide a visual colour information about how much the surface or
curve is close to the reference mesh. And this is real-time, i.e. when the user modifies the control points of
the curves, the software automatically updates the visualisation.

Select Option button next to Tolerance to adjust the parameters of how the colourisation will work

Tolerance – if the points of the primitives drawn are closer to the reference points than the given
value, they will be coloured in green.

Pass / Fail option enabled. The green colour represents that the points are purely in tolerance and
dark red represents that the points are totally out of the tolerance.
Gradient option shows a rainbow like colourisation of the points and how they are related to the
tolerance.

An example can be found on this YouTube video:
https://www.youtube.com/watch?v=Jci_Urz7n4c

Organic shape modelling
Mesh2Surface can handle virtually any shape with the Quad Surface. Based on the SubD modelling
technique, quad surface is a powerful shape to create surfaces. Quad surface is a surface formed of 4 sided
faces joined together. The software allows manipulation, deletions, moving of the points as well as setting
the edges to be crease.
To start creating quad surface, press the [ + ] sign and choose Quad Surface

Adding new face
Once entered in quad surface mode, the software offers you to create a rectangular face. The user
can build 3 types of new shapes. The user can choose what type of shape to add by clicking on the
icon from the Quad Surface control panel
4-sided face
User just pick 4 points on the screen and a new 4-sided face will be created. Please note that if
there are any faces created before that, it will not snap to the existing ones.

Rectangular Face
The user can create a perfect rectangle by clicking 2 points only on the screen. Please note,
regardless of what is the snapping mode, the rectangular face is NEVER projected on the reference mesh.
Wrap Surface
If the model contains cylindrical areas, it might be more convenient to use quick method to wrap a
surface around this mesh. In order to do this, select

Using selection tools mark the area of interest, then click Preview. The software provides 4 levels of
complexity of the wrapped surface. The points are automatically projected on the mesh. Once the user is
happy with the result, he has to press Accept to get the results created.

Extract from Quad Mesh
If the reference mesh has quad faces, the software automatically generates quad surface from the
quads in the mesh, then these faces can be manipulated as if they are manually created.

Auto Surfacing
The software automatically creates a quad surface from the reference mesh. The conversion to the
approximation quad mess is using Instant Meshes – free open source software. More about this software
can be found on: http://igl.ethz.ch/projects/instant-meshes/
Similar to Wrap Surface, the user can control resolution to Low, Medium, Fine. In addition to this
the user can use the option Custom and provide the desired number of faces for the generated surface.
The software will try to generate a surface with number of faces close to the desired number, but they
might be more, but not significantly.
Manipulation
Selection
The selection of the elements of the quad surface works by simply clicking on an element or using
rectangular selection. If the user wants to select points with a rectangular selection, he needs to press and
hold mouse button in an empty area, hold the mouse and drag the mouse. If the full element is inside the
rectangle it will be selected. The elements of the quad surface are: Points, Edges, Faces, Boundaries, Edge
Chain
The Selection options list box sets what elements only can be selected by the user.
Using Ctrl and Shift keys allow the user to add or remove existing selected points to the selection.

If the user Double-Clicks on and edge a full edge chain will be selected. An edge chain is a number
of edges connected together starting from the surface boundaries or starting from Extraordinary point.

Duplication of Edges
When manipulating if there is an edge selected the user can duplicate the edge by holding ALT key
and drag the selected edge. If the edge is boundary and the moving direction pointing outside of the
surface, the new boundary surface will be created.
If the user holds Ctrl and Alt key when duplicating and edge, the new boundary edge will be
created and be constrained by the guiding curves. The difference of using and not using Ctrl can be seen in
the images

Not using Ctrl key

Using Ctrl key

Manipulator
The manipulator can be used to translate rotate and scale an element of the quad surface.
The manipulator appears only if Snap mode is turned OFF. Using the manipulator affects the
elements and move them in space without snapping them to the reference mesh.
Use:
arrow and white squares - move the elements in space
disks – rotate selected element. Rotation is around the average point of the selected
elements.
spheres – scale selected elements along the axis. The scaling is from the average point of
the selected elements.

Drag Strength
When dragging manually or using the manipulator, the move of the mouse affects how much it will
apply. In order to make a higher control on the accuracy, the user can make the sensibility of the mouse
much less so the points to be moved very precisely. The slider affects how much will move in space when
using the mouse move.

Control Net
Control net is what drives the surface. It is similar to the control points of a spline. Turning on or of
Control net allows the user to modify the surface using the control points instead of the anchor points
which are result of the surface.

Fix Neighbours
When a point is moved, it affects the points which are the neighbours of this point. In some cases it
is much more useful if the user wants to move the points individually and not have the points around to
move. Note, even with this option on, there is no guarantee that the other points will remain in exactly
same position.
This function doesn’t apply for the control net points.

Snap Mode
Snap mode is the most powerful feature of Quad Surface for organic modelling. The user can
enable or disable snap mode by using the ON/OFF buttons of the manipulation panel.

When snap mode is ON, the Manipulator functionality is not available. This means that the user
can freely move the elements in the space, but once the modification is completed, the points of the
surface snap to the reference mesh.
Show Dup Handle
While the snap mode is on, when highlighting and edge a handle appears in the middle of the
highlighted edge. If the user points over the duplication area and hold the mouse button this will
automatically duplicate the edge, so there is no need to hold ALT key for duplication and edge. This tool is
suitable for faster creation of faces to cover the reference mesh

Snap to vertex
While moving a single point or and edge, if possible and if the point of the moving element
is over another point, a snap indicator is on, showing that the moving point will be merged to another
point. This is a comfortable method for easy point welding.

Marge edges
When moving and edge and the edge gets over another edge, the software tells the user that the
two edges will be automatically merged. This approach can be used instead of the command – Bridge
edges.

Smooth with brush

The user can use interactive brushing to smooth points on the surface. It is not related to any
selection, but takes all the points which are in the radius of the current mouse position and smooths them.
In order to make Brush smoothing, hold Ctrl + Shift keys on the keyboard. The software will show a circle
which will be the area to define which points will be smoothed. While holding Ctrl and Shift, hold the left
mouse button and start moving. While moving all the points with this circle will be smoothed. Release the
mouse button to stop smoothing.
While holding Ctrl and Shift without performing smoothing use the mouse wheel to change the size
of the brush circle.

Irregular Points
If the surface has point on the boundaries which have more than 3 edges, they are called irregular
points. The software cannot create a smooth surface if it is left like this and the surface will not be smooth.
The user gets notification on the top left part of the window so the software can automatically repair them.
While modelling it is not needed to do this as with duplication and moving the user may solve this problem
manually. It is recommended that the user use this function only if he cannot solve the problem manually.
The way this function works is by moving the irregular point inside to have a proper smoothness over the
surface.

Mesh Display
Offset
The mesh is displayed ‘behind’ the quad surface from the view direction. The amount of the offset
of the mesh behind the quad surface can be controlled with the slider.
Transparent
The mesh is displayed as a transparent solid. The transparency of the data can be controlled with
the slider bar. From fully transparent to fully opaque.

Quad Surface Display
The user can set the visualisation of the surface to three main modes Shaded, Toleranced and Zebra.
In any of these modes, the shading changes in real-time based on the requirements – colour changes if it is
closer or far from the surface, zebra changes if the surface quality changes.
Shaded
A normal shaded visualisation of the surface being modified
Toleranced
A real time visualisation of the deviation of the resulting surface from the reference mesh.
Zebra
Stripes showing the curvature of the resulting surface. The user can adjust the thickness and colours
of the zebra, by using the Options button.

Surface Only
At any time during modelling the user can turn the visualisation of the base mesh, construction
points and edge and see the smooth representation of the surface to check the reflectivity or zebra
rendering by pressing the SPACE bar. Pressing the SPACE bar again will return the visualisation to normal
mode.

Crease Edges
Creases and edges set the surface not to be smooth along the marked edges. This leads to a nice
sharp edge which are needed in some cases.

Crease / Remove Crease
Select the edges of interest, right click and select Crease or Remove Crease to set the edge
property.

Align Points
In some cases, while modelling the user needs to align the points to lie on the same plane. An
example of such situation is shown on the images. The interactive alignment takes the points of the
selected elements (points, edges or faces) and place them to lie on the plane which is perpendicular to the
view and is either horizontal or vertical. Select the elements which need to be aligned and select
from
the control panel. While moving the mouse a guide line will show where the new points will be aligned to.
In order to apply the alignment on the selected elements, click on the screen. The direction of the
alignment plane can be selected by choosing Horizontal / Vertical button from the control panel or pressing
the SPACE key on the keyboard will alter the two directions.
Note: If snapping mode is ON, the points will be projected to the reference mesh while still
remaining on the plane defined by the user.

Symmetry
Quad Surface can be built using a symmetry. Many objects are symmetrical and there is no need
the hole mode to be modelled. Current version supports symmetry only using the standard planes. So the
user must make sure that has the scan mesh aligned correctly in the global coordinate system. For more
details how to align the mesh refer to Symmetry Plane and Align to world.
To setup symmetry select
symmetry setup from the control dialog. To enable the symmetry, select
Enable Symmetry. Choose one of the three main planes to set the software to create mirroring. Please note
that the points will not meet even if they lie on the symmetry plane.

In order to create proper continuity for the points lying on the symmetry plane, select edge chains by
double-clicking on an edge and select ‘Set to Symmetry Plane’. The software will fix these points always to
lie on the symmetry plane and will not allow them to move away from the plane during the manipulations.
When returning to main manipulation mode, the software will draw the edge which lies on the
symmetry plane with green colour.
In some cases, user may want to use the mirrored points as a point like the other and project them
on the mesh for example. In order to do this, select Symmetry plane option pane and turn off the
symmetry. When the symmetry is turned off, the software will allow user to keep the points as a regular
point or destroy them.

More commands
There are additional commands accessible from the main control panel by pressing more button

.

Isolate
If the user works with large surfaces, it is usable to hide partially the faces which are not relevant and
work on an area. Select elements from quad surface, right mouse button and select isolate. All the
elements which are NOT selected will be hided. This improves the drawing performance
Hide Selected
Select elements, right click on the working view and select hide selected. All selected points, edges
and faces will become hidden.
Show hidden
If there are hidden elements (see above) they will become visible.
Increase resolution
Create new higher resolution quad surface by splitting every face into four new faces. If snap mode is
on, projects all the points onto the reference mesh.
Snap All to Mesh
Regardless of the fact if snap mode is on or off, it takes all the points from the quad surface, and
projects them onto the reference mesh.
Split Edge / Face
If an edge is selected it splits all the edges to the loop of faces from this edge, by inserting the middle
point. If more than one edge is selected it takes the first selected edge only and splits.

If face is selected, it splits the face into five new faces

Weld Vertices
Merges 2 selected points into one. The location of the new point will be the average of the 2 points.
If the user wants the resulting point to be one of the points, he needs to use interactive drag and drop
point by picking a point from the quad surface and drop it onto a point where the new location should be.
Bridge Edges
This command works only if the user has 2 edges which don’t share common point and creates a
new face between them

Smooth
Smooths the selected points, if you have something selected (by rectangular selection or double
click on an edge to select the whole edge chain) the smoothing is applied to selected points only. If there
isn’t anything selected all the points will be smoothed.
Close 4-sided hole
Use this function to close a hole of 4 boundary edges as in the picture. This command is available
also in the context menu if the user clicks with the right-mouse button.

Template
If the user has similar objects, he can model one and store the quad surface on the disk. Load the
surface at any time on another similar object and readjust the positions of the control points to fit to the
new scan data. Commands to be used are: Save as Template and Load Template

General Options
Select Options from the top right corner of the Mesh2Surface main window to adjust numerous
options which can improve the effectiveness of the process while working with Mesh2Surface.

How to Menu

At the bottom left, choosing How To menu, will show many items of tutorial links for the tools in
Mesh2Surface. Selecting an item from this menu will open an internet browser and YouTube video
demonstrating a specific functionality.

Segmentation
Segmentation tool of Mesh2Surface is designed to split a complex mesh into separate meshes based
on the curvature. Select a mesh in Rhinoceros viewport and call Mesh2Surface\Segmentation. The selected
mesh will appear in a dedicated window similar to the Shapes window.

Press Detect button to determine the initial splitting based on the curvature.

The area of high curvature will be selected in red (these areas are normally the edges or fillets of the
object. Using the slider of sensitivity will change how the fillets / edges are selected. The user is provided

with the standard selection tools to improve the segmentation. Painting with Alt key pressed will deselect
areas, painting with left mouse button will add additional areas.
When the user is happy with the results, pressing the button ‘Split into sub-meshes’ will delete original
mesh in Rhino and will create many meshes as defined in segmentation. All these meshes become
individual objects and the user can use them as needed

Deviation Analyzer
The analyser shows a coloured mesh with respect with the CAD model. Mesh2Surface takes all visible
meshes in Rhino and compares them to all visible surface in Rhino. If the user wants to play with particular
meshes and CAD surfaces, he needs to hide the one which are not needed. In order to perform the
comparison, the user has to select Mesh2Surface \ Deviation Analyzer.
Please note that the algorithm uses the best mesh which represents the CAD surfaces and compares the
meshes against this CAD preview mesh

Deviation Analyzer Control Panel

Tolerance – if the points are within the range of plus minus given tolerance they will be colourised in green.
The points will be gradually coloured if they are in the range of plus minus five times the given tolerance.
All the points outside the distance of 5*tolerance (five times the tolerance) will be colorized in grey or dark
blue/dark red.
Colorize out of range – when this option is disabled, the software compares only point which are within a
distance of 5*tolerance and everything else is coloured in grey (this is the fastest option). If this option is
on, then all the points are compared and have distance values which can be colourised.
Labels
Pick … by clicking on this button the user can click on the mesh and see actual numeric values of the
distance to the CAD surface. If the Show Extended Info is enabled, the labels show distance in the three
directions as well as the real distance
Clear – remove all the labels created so far from the screen

Remark: In order to visualize the exact location of the picked label points, the view of Rhinoceros must be
set to Parallel.

Exporting the results for other applications
If the user wants to get the image of the results for putting them in another documents like Word or Adobe
PDF file, he can use the Rhino build in command.
Right click on the top left corner of Rhino Viewport. From the menu select Capture and then To Clipboard
or file. If Clipboard is selected, the user can switch to Word or another program and select Paste there. A
bitmap of the Rhino view will be pasted.

An example video of how the Deviation Analyzer works can be found on this YouTube video:
https://www.youtube.com/watch?v=UaF4bjD2-Fo

Measure Fillet
Mesh2Surface doesn’t have abilities to make filleting on CAD surfaces, but can help with determining
the radius of a fillet, so the user can do this with the standard Rhinoceros commands. In order to use this
command, the user has to split the main mesh into separate meshes, so he can use the one which has been
created for the fillet areas.

When this command is selected the user will be asked to pick the edge from the CAD model for which he
needs to investigate what the fillet should be.

‘Select Reference Mesh’ allows the user to pick the mesh for the filleting. In the shown case this is the
orange mesh. The software creates cross sections along this edge, extract the arcs from the reference mesh
and fits circle. The radius is the average of all radii.
Using the slider, the user can adjust the position of the Start and End points between which the sections
happen. Sometimes this can be useful as not to catch the end area of the fillet.

An example video of how it works can be found on this YouTube video:
https://www.youtube.com/watch?v=41HqXpxwXRY

Dynamic Sectioning
This is a complementary tool in Mesh2Surface to help real-time manipulation of the surfaces. By
creating section lines through the selected objects, the user can see in real time when the lines ‘merge’.
The sections through the base reference mesh should be coloured in one colour and the surfaces in
another. The user is free to modify the surfaces and visually check the proximity of the surface in respect
with the reference mesh. The user can enable visualisation of cross sections in any of the standard
directions (X, Y or Z). Also play with the density of the cross sections by modifying the Spacing option of the
control panel.

Quick Trim
A modelling only functionality is a simplified version of Rhinoceros Trim command. In case like shown
in the picture, if the user clicks on the position shown with red point, the software will recognise the
surface which it belongs to, will get all the other surfaces, trim the surface we clicked and remove the
trimmed part. In some workflows this function can save time while modelling.

Miscellaneous
Aware of geo positioning
Mesh2Surface is working with float precision. In some cases if the models are located on earth
coordinates this requires some internal adjustments in order to handle the huge numbers. This is
very rare case in the real life and is valid for some applications that is why it is set as an option for
the user and is not necessary to be used unless having case where the object is with huge numbers

OpenGL Compatible
Mesh2Surface is optimised to use high performance hardware acceleration on graphics cards.
Despite this, on some integrated graphics cards this approach may not work and cause crashes of
the software. If the user experience this, it is advised to turn this option ON.

