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Introduction

Introduction

Mesh Mode is a Delta Licence option intended for projection onto complex objects or
surfaces. This practice is commonly referred to as ‘Projection Mapping'. Really, Mesh
Mesn Mone  Mode could be utilized for even the simplest of traditional applications (e.g. a single
projector pointed straight on to a flat projection screen), but most users would feel it
introduces unnecessary complexity in applications where our Flat Plane mode plus 2D warp and
blend tools can handle the job more simply.

DeltaServer uses a ‘model-first’ approach to projection mapping, meaning a 3D model (or ‘mesh’)
representing the projection surface is prepared in advance, and then imported into DeltaServer for
media texturing and projector alignment. This is opposed to a ‘projection-first’ or drawn-on-site
workflow used by some other tools (generally more VJ-type ‘rock up and do something neat’ tools).
The 3D model is generally instrumental to the media creation phase of a project as well, which often
happens months in advance of going to the site. So, depending on whether the physical surface
already exists yet in the world (e.g. a historical building) or not (e.g. some new sculpture that isn’t built
yet), the initial model may be software-originated or produced by laser-scanning. Often with a
software-originated model, a laser scan is performed once the physical object does exist, and the
planning model is then corrected against the laser scan ‘point cloud’ result by overlaying it in the
modelling software.

This guide will take you through the process of matching your mesh model and media to the real life
environment. The two major stages of projection mapping in DeltaServer are:

1. texturing content onto your 3D model in the virtual world

2. resolving alignment of the real world projectors relative to the model.
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Projection and Textured Modes Explained

Projection and Textured Modes Explained

Projection Mode

Projection Mapping is the art of using projectors to paint media onto complex surfaces. Most
projector lenses are designed for tangential mapping, meaning that when a projector’s light source
produces an array of pixels and passes that through, the lens is designed to produce a uniformly lit,
uniformly focused rectangle of light on a flat plane surface. Success depends on the projector being
pointed square at the surface, and the surface reflecting the light uniformly back to the viewer’s eyes.
The key challenges of projection mapping are therefore dealing with geometry and luminance (the
intensity of light reflected/emitted from a surface), compensation or compromise, when projecting
onto non-planar objects with varied surface properties, generally from multiple blended projectors
shooting from disparate angles, and often in environments where viewer position varies greatly.

All these factors should be considered in planning a projection mapping. Simple, right? Tools like
DeltaServer hide much of the challenge by predicting geometry and light behaviour in a 3D space.
The resulting image relies on a sensitive static relationship between projectors and surface, so care
should be taken in installing the projectors in relation to the target, in a stable manner that will change
as little as possible in the future. Any changes will result in the need for alignment adjustment.

The 3D Object/Surface

Geometry and light predictions are accomplished by
placing a virtual camera representing each real
world projector in the software’s 3D space, whose X,
Y, Z, heading, pitch, roll and lens characteristics
closely match that of the real world projector lens.
So long as the geometry of the 3D model accurately
matches that of the real world object, you will
accomplish an accurate reflection of that camera’s
view of the textured software model back onto the
real world object.

Texturing the model means defining how 2D
content will be applied to a 3D mesh of faces.
DeltaServer supports both explicit UV maps (a list
embedded in the .obj model file, defining
relationships between 2D canvas x,y percent
positions to 3D points on the model), as well as
eyepoint-based virtual projection.

DeltaGUI Mesh Mode © 2021 7thSense Design



Projection and Textured Modes Explained

The 3D Model

A 3D model is a system of co-ordinates (‘nodes’ or
‘vertices’) joined in a mesh. The co-ordinates take
as their reference a zero-point (or origin) within (or
outside) the model of the reference object. The
model can be rotated and viewed from any angle,
but when used for projection mapping, the designer
will take a chosen viewpoint (or eyepoint) that
‘projects’ an orientation from which the object will
be viewed.

The 2D Media

Because the designer’s reference point is the origin
of the model, the media effectively represents what
the origin of the model would see in a mirror. For
better and sharper results, the media can be
displayed over several projectors, and it may be
better to split a complex mesh model into more
manageable pieces for those projectors, but
projection mode still assumes that the designer and
viewer are both looking at the media-painted object
from the same view of the model.

Textured Mode

The 3D Object/Surface

Just as the 3D model can be rotated and viewed
from any angle, so the viewer can either move
around the model, or the object can be rotated, and
the media will ‘stick to’ and move precisely with the
object.

Here is a demonstration model of a totem head with
easy-to-identify surfaces.
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Projection and Textured Modes Explained

The 3D Model

The 3D model is constructed in the same way, but
its entire external surface is notionally ‘peeled off' or
unfolded onto a flat surface. This surface is
‘painted’ by the designer to create specially
rendered 2D media. Whilst the object and model are
described in X x Y x Z axes, the surface is described
in the 2D U x V axes, hence UV-rendered or mapped
media.

In this illustration a simple cube demonstrates the
theory of what can be actually a more complex
mapping, as in the ‘totem head’ example used here.

For the designer, all viewpoints now are
perpendicular to the model/object surface, rather
than, say an oblique view of the side of a cube. In
textured mode, the characteristics of the mesh
model surface are ‘baked’ into the flat media, which
is then folded back onto the model in the projection.

Compare this UV-mapped media frame with the one
used above for projection mode. The top row of
faces are projected on the other side of the object,
either by rotating the object into projector view, or
by providing all-round channel coverage.

The reason this media does not look simply
unfolded as in the cube above, is that this would
create a lot of empty space in every frame. Instead,
the elements are packed into the 2D space, with
mapped coordinates that are used to place them on
the target object or canvas.
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Projection and Textured Modes Explained

This is how the UV media looks in the Playback
Window when ‘folded’ or positioned back onto the
model, as seen from a single channel. The yellow
lines show the model origin (X,Y,Z = 0,0,0); red,
green and blue are the X, Y, Z axes.
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Mesh Mode Setup

How Mesh Mode works

In mesh mode generally, there are a number of key elements:

e Representing a real-world object as a 3D mesh of points (saved in a .obj file).
e For projection mode situations, designing flat media with a defined eyepoint.

e For texture mode situations,” unwrapping’ the 3D mesh model onto a 2D UV surface, and mapping
the media onto it.

e Calibrating the virtual positioning of projectors in Delta, to their precise real-world positions.

e Using DeltaGUI to relate the software mesh model in the server, back to the real world object and
projector positions.

e Using DeltaGUI to apply warping and blending for seamless joins and perfect fit.

Flat Projection Mode

Here is an example of a theatre for display in mesh mode, with a 3D canvas and two offset projectors:
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Mesh Mode Setup

This test model features flat and curved surfaces, detail in the 7thSense logo, and a face with a highly
detailed mesh, in front. Whilst the projectors are pitched down, the design eyepoint (red and green
axis planes) is horizontal. Here is how each virtual projector in DeltaGUI will see the canvas (in this
case a 3D object), and note that they may see surfaces the viewer is not designed to see, or even for
which there is no media coverage (Playback window, media disabled, grid displayed at 100%):

A Playback Window = a

e InDelta, we must set up the render camera eyepoint of non-UV media, as defined in the media.
This we do know exactly.

e We also need to know the projector locations for pitch, heading and field of view — but we can’t
know these exactly.

e By giving Delta enough reference points from the .obj file, placed in real space, Delta can work out
how to warp the flat media from any angle, into exact position.

Already we can see that projecting non-UV-mapped media onto very oblique faces may reduce
sharpness, and in this model it may even be better to have a separate mesh for the face on the front,
with a separate head-on projector to avoid shadows. Delta can handle up to 16 meshes per show, and
32 channels.

Textured (UV-mapped) Mode

The theatre setup may be the same as above, but the UV-mapped media will be wrapped to the
surface exactly the same way as the .obj model grid shown. Alignment is much easier, though the
media construction is more complex.
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Mesh Setup Basic Sequence

Assumptions

¢ You have a theatre set up with projectors and display canvas / objects.
e You have .obj mesh files that cover every part of your display.

e You have media that is either for flat projection, or is UV-mapped to the mesh, for textured mode.

Sequence in DeltaGUI

1. Check your canvas size and render settings : Display > Mesh Mode > Mesh Canvas
Set your active channels : Display > Mesh Mode > Channel, and
use the Defaults Wizard to distribute your virtual projectors.

Add your mesh files : Display > Mesh Mode > Mesh > Mesh Files

o & O D

Set your parameters for each required eyepoint (not required for UV-mapped media in textured
mode) : Display > Mesh Mode > Mesh > Eyepoint Files > Eyepoint Details + Parameters (see

Setting an Eyepoint in Delta '), and

6. assign eyepoints to the meshes where they are to be used.

7.  Setyour eyepoint mode to ‘Use Texture Coordinates’ (not required for flat media in projected
mode) : Display > Mesh Mode > Mesh > Eyepoint Files > Eyepoint Details

8. Use 3D Projector Calibration 2 with any timeline media disabled and full grid display on, for
each channel to select and align each required mesh, with the projectors and real-life canvas.
For this stage, keep all channels active, but turn beams off except for the channel being aligned.

9. Apply (or enable) timeline media and view for where correction and adjustment is needed.

10. Edit the mesh"*®, apply channel distortion, or media warps to correct for real-life canvas, and
minor .obj or media errors.
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Setting an Eyepoint in Delta

Eyepoints are always associated with meshes. UV-mapped media for textured mode effectively has
an infinite number of eyepoints, but for projected mode, there will always be one precise eyepoint in
the media. If you are not using UV-mapped media in textured mode, then you must obtain the
eyepoint data from the content creator, or from within the media (e.g. Cinema 4D).

MESH In Channel or Interactive view, click Eyepoint to view the Eyepoint
Channel View % parameters. Using the small L button, make sure the field of view (FOV)
Mo parameters are displayed as Left / Right / Top / Bottom (rather than lens
B | Eeronms aspect and zoom). Each set of parameters is just a translation of the other,
E,;p,,im View L but for translating render camera data from Cinema 4D, we need this view.

Left| -45.
Right

E!

=

Top
Bottom | 49,

Heading 0.00
Fitch|  0.00

Roll

=

N

Gl

€F €2 €3 €3 €3 £ £ L3> £ > £>

Distance | 1000.0

Enter the eyepoint data, as translated from C4D render camera details:

DeltaGUI eyepoint Cinema 4D FOV

Left (negative) of horizontal FOV x 0.5
Right (positive) of horizontal FOV x 0.5
Top (positive) of vertical FOV x 0.5
Bottom (negative) of vertical FOV x 0.5
Heading (negative) of C4D value

Pitch (positive) of C4D value

Roll (positive) of C4D value (most likely 0)
X (positive) of C4D

Y (positive) of C4D

z (negative) ofC4D focal length
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DeltaGUI Mesh Mode Controls

With DeltaServer running and the Playback Window in full screen, select Mesh mode in DeltaGUI.
Choose your required 2D or 3D media mode from the Mesh Mode drop-down:

A TthSense - GUI - Timeline 1 - Default™ - O *
File Edit Display Servers View Encrypted Movies Wizards Configure Help
e |HEEBEvw B&0I| % R[EID Audio I Video 1
wooe [ 7 THSENSE
Warp Blends Colour Splines  Display Sequences Server
Delta MediaServer
L_L—J EEEl [———_ m owm =" off -~
FLATPLANE MODE DOME MODE MESH MoDE OuTrUT CHaNNELS  PREVIEW SETUP Qurtput SETUP TESTPATTERNS
o owamve  —— . MESH  MESHCANVAS
3D Passive
Channel |1 ~| £/ | 3D Active Channel View v| || Canvas Size (pixels)
Active [v] I " Width| 1920 | &
. ESH
Channel View (degrees) L| Height| 1080 s
Lere[ 400000 ] |
rignt[_40.0000 | 4 Eyepoint[1 | View v/ || RenderSize .
~ wmtn__

Top[ 300000 ] Lere 450000 ] § . .
Bottomm = Height 1080 o
Headingm 5 Top| 45.0000 | 2 Active Render RESET

pitch| 30.0000 | Bottomc xlIlc

3 v[ o ¢

Roll| 0.0000 | 7 Headingmc v

i Ll
Pitchm s Width| 1920 o
([ 00000 ] § . - veiom 1080 4
oll| 0.0000 | 2 v
Y 00000 ] §
zmm)[_0.0000 | 4 x[_0.0000 ] ¢
Y :
z| 0.0000 |2
Defaults [ 00000 |3
Wizard Distance | 1000.0 c
Beams | D I
( ) Edit J(YZ : 0.0 0.0 0.0 HPR : 0.0 30.0 0.0 L
main < [IEEN S HEN E I e . - Auto <1 [IEINIEEHEN IES I 0 A . - Display lEIeamsI Snap Of  Forward  30.000 fps

There are three control panels here:

Channel Panel: Setting up your Projectors

Here you set the projector positions as in any mode. The process of calibration will automatically
make fine adjustment to these.

As for any mode, select the active channels you will be using, with the small ‘C’ button.

Note the two places where channel beams can be switched on and off: in the foot of the channels
panel (click the colours), and bottom right in the DeltaGUI status bar. You will need to switch beams
off for calibrating individual channels. Do not deactivate channels for this operation.
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DeltaGUI Mesh Mode Controls

The defaults wizard dialog behaves the same as Dome Mode, but be aware you are typically

arranging channels around an object at a centre, so use Projectors Outside Screen. Note that ‘Include
Cap’ is not relevant to this mode.

Mezh Mode Defaults >
Channel Size Channels Used
(8) Use Bisting Size () Force n Channels 2
() Force Size L (®) Use Existing Channels Include Cap
Aspect | 1.600
H Shift | 0.000 Sereen
() Set Screen Radius 3000.0

V Shift | 0.000 (®) Lse Existing Screen

Zoom |1.200

Pich 146 Spacing
() Degrees sl
(®) Calculate

Roll 0.0

Channel Amangement

(") Projectors at Dome Centre
() Projectors at Screen Edge
() Projectors inside Screen

(®) Projectors outside Screen

At Radius

Ppply Done

Channel Size

Select from the two options. Use Existing Size (if the display model is the same as previous
show) or Force Size and type in the settings according to the design guidelines.

Channels Used

Select the number of channels (projectors) in ‘Force n Channels’, or ‘Use Existing Channels’ if
active channels already set up.

Screen

Set screen radius here if using ‘Projectors at Screen Edge’ in channel arrangement, or Use
Existing Screen if using ‘Projectors outside Screen’.

Spacing

If set to Calculate, projectors will be assumed to be all-round, in equal divisions of 360°.
Changes to each projection can then be adjusted accordingly at a later stage.
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DeltaGUI Mesh Mode Controls

Channel Arrangement
For Projectors at Screen Edge set a screen radius above; for Projectors outside Screen set a
radius here.

At Radius
This is the visualised distance from the object origin.

Mesh Canvas Panel

Canvas Size
Your dimensions here for projected (not textured) mode will be defined by the media.

Render Size
This is for tuning performance by reducing resolution to decrease the load on the graphics card.
(Preserve the aspect ratio.)

Active Render
This is the location of the render on the overall canvas.

Mesh Panel

Here, you have five different views:

e Channel: shows the view of the mesh surface covered by (as ‘seen’ by) a single channel i the GUI.
It is here (or Interactive view) that you set a fixed eyepoint.

e Interactive: allows the whole model, axes and projector frustums (yellow lines) to be rotated and
viewed in the playback window:
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DeltaGUI Mesh Mode Controls

A Playback Window - (u]

¢ 3D Projector Calibration 2. place the mesh vertices on the actual canvas points
e Mesh Editor *: alter the mesh by overlaying adjustments

52 . . .
¢ Movement Nodes ~: synchronise media movements between eyepoints and between meshes.

For projection mode (not textured) you must know the design eyepoint for the media, for each
channel.

Mesh Dimensions

3D models are ‘ideal’, and even if used as the basis for constructing the actual real-world object (our
canvas) there will be differences. DeltaGUI provides for all reasonable adjustments, but the mesh
model must be accurate and to scale. Beyond this, the mesh itself may require editing.

e First of all, the eyepoint of the designer/viewer must be related to the origin (X, Y, Z =0, 0, 0) of
the mesh model.

Typically left as 0, 0, 0, you can reposition the object away from its inherent origin if necessary.
e Ifthereis a difference in the scale of the model and the actual object, this must be adjusted.

Set to 1.0 by default. You can adjust the size of the model if the object dimensions are not fully to
scale, but of course the projector locations may then have to be altered to account for the new
object size.

e Ifthere is any difference in heading, pitch or roll of the actual object from that expected by the
projected media, these too can be adjusted.
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DeltaGUI Mesh Mode Controls

Heading, Pitch and Roll values are in degrees. The 3D object may come in rotated about the
wrong axis, so you can correct this here.

Mesh (.obj file) Selection

For DeltaGUI and DeltaServer to work together, each mesh .obj file must be on both the DeltaGUI
PC and the server, in C:\meshes. When you assign a mesh in DeltaGUI, a copy of the server mesh
will be synced to the DeltaGUI PC. Their filenames must stay the same in both locations.

In Channel view, select both mesh and eyepoint for each channel:

Channel View w

EveEpoInT

FiLEs

Double-click an ID line to add or to remove a mesh from a channel. You can apply multiple meshes
per channel, up to 16 per show.

Mesh Files X
Double Click on Filename to change or clear, Click on Visible or Project On Mesh to change
ID  Flename Visible  Project on Mesh
1 c"Meshes'- all objects in one -.obj hd Y
3
4 -
Mesh Details: 1D 2 X 1 Open X
4 e Lookin : |DMeshes ~ | £
Filename: | |E:j
¥ =] (C110.100.101. 109 C110.100.101.85 UserGuideObject2_2.obj
Remove Mesh oK (C110.100.101,121 ([110.100.101.85
C110.100.101.127 Csimpleobjects
Cancel (C110.100.101. 174 - all objects in one -.obj
7110.100.101. 187 arraws.obj
13 (710.100.101.227 Head_0_origin.obj
14 (C110.100.101.230 o8] torus.abj
15 7710.100.101.51 [#] Totem Pole Curved cube.ot
16 (C710.100.101.56 [#] Totem Pole Head.obj
C110.100.101.57 UserGuideObiect.obj
Show Mesh Files in GUI from Local Drive| Sync Mesh Files from Server e i
= u ! E45e & i 7110.100.101.69 [#] UserGuideohiect2.obj
Reload All Meshes MNone Mone (]10.100.101.71 UserGuideOhject?_1.0bj
File name: ‘ Qpen
Files of Mesh Files {*.0BJ) - Cancel
Servers: | Selected Server

Note in this illustration that meshes synched from other servers have been acquired in folders with
those servers’ IP addresses.

Visible
A mesh can be assigned but only be visible in the GUI, not playback, by selecting No.
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Project on Mesh
If you do not want media to appear, but you still want to be able to see and illuminate the object
with the grid off, a mesh can be rendered in greyscale.

i

Eyepoint Selection

In this example (not a textured mode example), it is assumed that this eyepoint will apply to all
meshes in all channels. Each mesh can have a different viewpoint or more than one viewpoint.
Different meshes can share the same viewpoint. Eyepoints are available to all, or selected channels
only.

Eyepoints X
ID Enabled Mode Crtho  Depth  Alpha Meshes Cutputs Offeets
1 Y Projected n Y n 1-16 1-32 0.0x0.0
2 n
3 n Eyepoint Details: ID 1 b4
4 n
5 n Enabled D Orthographic |:| Use Texture Coordinates Repeat Texture
6 n Use Depth
7 n 0.0 Note - If Repeat Texture is off,

8 n [JEnable Alpha — large offsets can resultin black

9 n [ clamp To Border u.u

1? n Enabled Meshes Enabled Output Channels

n

12 n 1 E 1 E 17 25

12 n 2 10 2 10 18 2%

14 n 3 11 13 11 M1 27

B n 4 12 4 12 20 28

16 n 5 13 Ms iz M2 9
& 14 & 14 2 30
7 15 7 15 23 31
8 16 8 16 24 32

Select Al Clear Al Select Al Clear Al
Concl
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Using texture coordinates with UV-mapped media means that the model, grid, media and object can
all be aligned in one calibration operation.

Eyepoints can also be assigned to media by right-clicking the resource on the timeline:

P —

Movie || [ MiniAtem—2
Mini Atom2 - Wood Museum

Froperties
Dizable
Lock

Outling
Current : 1

1
Interactivity 3 ]

Evepaint

Save Preset

Split at Cursor
Cut Left from Cursor
Cut Right from Cursor

Loop
AutaPlay

Copy Resource

Gaota
Align

* v v | w | v w
-y
p—ry

Delete 14
| 15

Enabled:
Enable or disable this eyepoint. Disabling will hide related meshes.

Use Texture Coordinates:
Enable this if the .obj file contains texture coordinates, if you enable this and the model has no
texture coordinates, nothing will show on this mesh. Disable this, and the flat plane canvas will
be projected from an eyepoint configured in the GUI.

Use Depth:
Enable (default) to have occlusion between meshes, disable and the meshes will not occlude
against each other (determined by the order shown in the mesh files dialog).

Orthographic:
Choose this to have an orthographic (non-lens based) eyepoint, note this only applies to a

Projected (non-textured) eyepoint.

Enabled Meshes:
Choose the meshes related to this eyepoint.

Enabled Output channels:
Choose which output display channels will render this eyepoint.
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3D Projector Calibration

Now that the physical projectors are set up correctly for the media and model eyepoint, the model
can be calibrated to the real-life object or canvas. This is done by projecting the mesh using the grid,
with its edges and vertices, rather than the media, onto the object. Each channel is calibrated
separately. The media is the same, the mesh is the same, and Delta does all the maths required to
adjust for each projector position.

Per Channel Setup

With the Playback Window in full-screen mode, and DeltaGUI in Display > Mesh, with the mesh files
set up as above, turn the grid on to 100%. (Grid size: the spacing of the .obj mesh depends on the file
itself.) The grid will not show until a channel is calibrated.

If any warps or blends are on the timeline, you will see a red warning, and a checkbox to disable them.
This is because the undistorted mesh should normally be added to the real-world canvas, and any
warps and blends applied to the media once calibration is complete.

However, since the 3D Calibration process can interpret radial lens distortion from the resulting
calibration points, this can now be automatically retrospectively applied to a timeline background flat
geometry, for that channel. This can be further warped manually.

e Turnthe beams off all but the channel you are calibrating.

e Inthe Mesh panel, select 3D Projector Calibration view, click the left triangle button (changes
from grey to blue) to select ‘Use 3D Calibration’, and select or ensure your reference mesh (.obj
file) for this channel is correctly showing.

e Enter an estimated projector distance for this channel.

e Select Lens Mode.

Lens Mode

Current is the preferred setting for Delta 2.6 users, and further improves reliability. For users
upgrading from Delta 2.5 to 2.6, calibrations previously made in Manual lens mode will appear as
‘Legacy_1’, and those made in Default lens mode, as ‘Legacy_2'. These two modes can continue to
be used to modify the calibrations. For Legacy_1 and Legacy_2, see the Delta 2.5 User Guide.
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3D Projector Calibration

3D Projector Calibration - Show Help
Use 3D Calibration % Override 3D Cal | | Apply lens distortion
Select Reference Mesh Use 3D Ca|

1 (c:\Meshes\- all objects in one -.obj) ~

Estimated Projection Distance 3
Select Lens Mode(s) | v|

lsing Wide Angle Lens I:'

Calibration Points Add Manually Clear X
Use Point 3D XYZ Location 2D Location 2
Index 15... 0.04 -0.00 10.91 0.658, 0.867
Index 15... -15.79 7.87 2.04 0.255, 0,620
Index 17... 8.80 11.81 5.54 0,693, 0.342
Index 23... -8.76 10.90 3.04 0.403, 0.464
Index 16... -11.39 3.94 5,98 0,378, 0,784
Index 14... -1.53 17.72 1.59 0.508, 0.211
Index 15... 0.04 5.91 10.91 0.650, 0.663
Index 14... -3.7317.72 0.38 0.460, 0.211 W

20 View | Toggle 20730 View Err=7.051 : OK
2D/3D View

This is the button you will use to toggle between selecting a vertex from the model and placing it
precisely on the object. 2D view is looking at the model from the projector position, 3D shows the
reference mesh object.

In this playback window view, channel 1 (left) has ‘Show all 2D points’ applied. Channel 2 (right) is the
playback view when selecting an object node in DeltaGUI in ‘3D View'.
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3D Projector Calibration

A Playback Window - O

Calibration Points

Calibration requires at least 6 distinctive and distributed reference points (mesh vertices) to be
accurately positioned, using DeltaGUI, on the object. Delta will infer the relative position of all other
vertices, which is why a good 3-dimensional spread of calibration points is needed. Delta will then
automatically calculate the mapping of the whole .obj mesh onto the object. This initial calibration
may be sufficient, but further reference points can be selected and adjusted thereafter.

In 2D view, position the mesh model (this may be out of view, but the RESET button will recentre it).
Manipulation of the model using the mouse buttons is the same as shown in Interactive view (shown
right). This takes practice, but will be useful in being able to quickly rotate the model for a clear view
of the vertices you want to use (rather than a node right behind it).

Mouse controls:

e Left-click + drag: pan and tilt the whole mesh
¢ Right-click + drag: shift the whole mesh
¢ Centre-click + drag : zoom

e Shift+left + drag: spin the mesh around a set point in 3D space

Hint: in Mesh Editor * view *, you can change the size of the dots marking vertices with Node
Size . The movement of the mouse can also be adjusted, to control the responsiveness of the
mesh image.
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v

RESET

When a node point is found, the dot is grey. When a vertex is selected, it is red. When it has been set,
it shows green.
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3D Projector Calibration

Select a vertex, and switch to 3D view. Now look at the object/canvas and just move the mouse (no
buttons) to drag the white cross-hairs in a red box, over the same point in the object:

Press Ctrl + left-click to register this point, and the lines will turn green. This point will now be listed in
DeltaGUI with its 3D XYZ model coordinates and 2D channel-frustum location. The mouse position
need only be approximate: after registering the point, you can nudge it into more exact position with
Ctrl + arrows or Ctrl+Shift+arrows (fine control). You can choose later not to use it, if for some reason
it is not being useful, or you can readjust it by selecting from the list in 3D mode (it will be shown on
the object) and nudging it again.
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3D Projector Calibration

When you have 6 registered points, DeltaGUI will calculate the whole mesh, and the whole grid will be
displayed on the object. It should be a reasonably good fit. There are two obvious points here that can
be selected to improve the result:
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3D Projector Calibration

Now look around the other side, which will be covered by the second projector, and we see that it
might be better not to include part of the mesh here at all:

We can calibrate the second projector now, and return to the mesh editor “ later to tidy up, and to
hide or fade these faces per channel.
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Here is one completed channel in DeltaGUI:

A TthSense - GUI - Timeline 1 - c\shows\Tthhousexml* - m} x
File Edit Display Servers View Encrypted Movies Wizards Coenfigure Help
0 |HEREEEvw BRI (%A EHD Audio I Video 1

i 7 THSENSE

Warp Blends Colour Splines  Display Sequences
Delta MediaServer

B B o o ZEu o -

FLATPLANE MODE DOME MODE MESH MODE OuTRUT CHANNELS ~ PREVIEW SETUP OutpuT SETUR TESTPATTERNS

2D Mono v

Channel 1 vl L 3D Projector Calibration ~ Show Help

Acti Irv
ctive [/] — Use 3D Calibration & A  Override 3D Cal []
Channel View (degrees) L| Select Reference Mesh

Lent[ 43.2037 [1 (c:\Meshes\- all abjects in one -.obj) v

A~
W
i ~
Right| 41.399: & Estimated Projection Distance c
~
W
Ll
W

To -6.4186

Bottom | -60.1016

Heading| 29.2565 c = Using Wide Angle Lens I:‘
S =L
Pitch| -5.7823 "
Roll| 33277 : [T Calibration Points | Add Manually Clear X
= Use Point 3D XYZ Location 20 Location
-
X(mm)| 1.4560 | G e ES Pl Index 16709 0.04-0.00 10.91 0.658, 0.867
v (mm)[ 298110 | & 4 %5 Index 15956  -15.797.87 2.04 0.255, 0,620
Index 17156 8.80 11.81 5.54 0.693, 0.342
Z(mm)| 38.6182 | O
! B _ he Index 2397 -8.76 10.90 3.04 0.403, 0.464
Index 16136 -11.39 3.94 5.98 0.378, 0.781
Index 14408 -1.6317.72 1.59 0.508, 0.211
Defaults
WizE::d m Index 15228 0.04 5.91 10.91 0.650, 0.663
Index 14421 -3.7317.72 -0.38 0.460, 0.211
Beams B D E Index 17064  10.27 -0.00 6.85 0.747, 0,664
Warning: Warps/Blends Detected.Should be turned OFF! Index 2404 5.3210.87 2.43 0.624, 0.361
Warp:No Point:Yes Blend:No Layer Warp:No Index 16077 -6.67 -0.00 5.44 0.529, 0.901
Index 16124 -17.99 -0.00 0.07 0.211, 0.868
Disable Warps & Blends Show all 20 Points RESET 2D View | Toggle 2D/3D View Err=7.051 : OK

wain < IKINIEEIEN N EEE D A - Ao - K EE DEN W I 0 A e - Display = Beams Snap Of  Forward 30.000 fps

Editing Calibration Points

To adjust any point, select it in the list (make sure you don’t deselect it in the checkbox) in 3D mode,
and it will show a red box around the vertex on the object. Nudge it into a better position with
Ctrl+arrows or Ctrl+Shift+arrows (fine control).

Clear: If you want to start over, click ‘Clear’.

[XI: Delete a selected point only.
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Add Manually: If you have precise calibration points available from tracking software such as

BlackTrax, these can be added manually:

Manual 30 Calibration Entry.....

3D

X ¥ z
I o CHE e CH
20

X y
CIE o I

Options
@Usebothi  (ODUse 30 Only () Use 2D Only

Cancel

Viewing the Result

Now take the grid display off, and go back to DeltaGUI > Layers and add or enable your media in the
Timeline, and your media should fit the object. UV-mapped media is baked into the .obj model, but
flat-projected media may take additional adjustment for a perfect fit.
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Warping a Mesh

It may be useful to warp the mesh as a whole, rather than manipulating the mesh .obj or the canvas,
especially if it just involves regular or geometric deformation. Timeline media warps are normally
disabled during calibration, but can be added and adjusted afterwards.

From Delta 2.6.48

The warp must be applied to the background layer, and can be applied to a channel or to a mesh.
Multiple background warps can be applied to separate meshes and channels. (Selecting the type
changes the number selector descriptor.)

ousexml — O X

Movies Wizards Configure Help
i I|l% R|[ED I Video

Preview | Group vy v [ 7 THSENSE
Splines  Display Sequences Server
Delta MediaServer

I N

Movie n Mini fitom2 - Wood Museum |
BACKGROUND & DISPLAY LAYER|
Errr I_ Flat GRometry 4= Resource Editor : Flat Geometry X
Blends I— Flat Blends 4 General Timeline  File(s)
I— Flat Blends - Timeline Position Options Options
At: 250
Hrs  Mins Secs Frms
Blo] w][m][ws]  emtvorem
Morph | Mo w
Fixed |Yes ~
ER
Warp Mode  Normal ~
Mesh
Cancel Anply

T T | T T T | T T T | T T T | T T T |
00:00:04::00 00:00:08::00 00:00:12::00 00:00:16::00 00:00-20:
>

Aute < [IEHHINENEENENEE & - Display =~ Beams Snap OF Forward 30.000 fps

Earlier versions: Delta 2.6.1 to 2.6.47

The warp must be applied to the background layer, and not the media channel but the respective
mesh. Delta will allow one or two meshes to have background warps applied:

e toapply a warp to the first mesh (ID=1), assign it to channel 17
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e toapply a warp to the second mesh (ID=2), assign it to channel 18

Note: these are not ‘active’ channels.
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Blending in Mesh Mode

In mesh mode, flat blends offer an additional choice. The Resource Editor for flat blends placed on the
timeline (background layer) have this additional tab of settings:

Resource Editor : Flat Blends *
General Timeline File(s) Mesh

Enabled Meshes

M1 =2 Oz Os Os Os U7 OUs
e Ow O M1z Oz s Qs s
Oz s O 2o 2t 22 2z 24
2s a2s 27 2 2 3o 31 a2

Select Al Clear Al

Blend Target

Source Texture e

Channel

Cancel Apply

Blend Target

In projected mode, the blend can be restricted to not only channel (also in the Timeline tab) but
particular eyepoints, and with the choice of where it applies. ‘Channel’ will apply it as normal to the
periphery of the projector frustum, ‘Source Texture’ will apply it to the periphery of the media frame.

In textured mode the blend target should be ‘Channel’.
Enable target mesh(es) and Eyepoint(s) as required.

This is similar to being able to warp the canvas, or to apply warps to media.
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Troubleshooting Projection Mode

Fitting the Mesh

If, having positioned six calibration points, the whole projected grid is very wrong, this could be either
due to poor distribution of points or a mistaken vertex between the mesh and real life (perhaps
behind the one you think it is).

Try switching off individual calibration points in case one in particular is bad.
Try adding one further point, perhaps where the projected grid is most out of position.

Check the Lens Modes in the 3D Projector Calibration panel. Are you using the recommended
defaults? Try unchecking and checking Fixed Aspect, Zero Tangential, and K6, K5, K4 for best
improvement.

Discrepancies between the mesh and the real life surface can also be corrected for by editing

points on the mesh *.

Fitting the Media

Delta works out how the projectors fit the model to reality. If the media designer has worked from the
same model and scale, and rendered it correctly, and you have compensated for irregularities in the
real-life canvas, then the single crucial error may be setting the eyepoint position in Delta, so check
this carefully first.

If the eyepoint is correct, some warping of the canvas may be appropriate. Add a flat geometry to
the background layer, assign the channel in the Resource Editor, and use channel point distortion
warp (see this section under Display Configuration, in the Delta User Guide).

If the overall correction required seems geometric, try warping the mesh as a whole (see Warping
in Mesh Mode “*).

If the mesh and media correspond and the required adjustment is small, then the media can also
be surface warped into a better fit. Place a flat geometry on the timeline in the same layer as your
media. Go to Warp and ease the media into place. Remember that Surface Warp has two
different interpolation methods. Spline method moves points in smooth arcs, warping a greater
area than the linear method, which moves the point(s) in straight lines, within its own area,
without affecting the rest of the image. The H+, H-, V+ and V- buttons increase the grid density
(click then ‘Apply’ or Enter), which affects the area of warping.
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A TthSense - GUI - Timeline 1 - andied.xml* — O *
File Edit Display Servers Miew Encrypted Movies Wizards Configure Help
e |HEEGBEvyw BE .0 I A [ED Audio 1 Video 1

Preview | Gr 7 THSENSE

Blends Colour Splines  Display Sequences
Delta MediaServer

Ht H- ¥+ V- Find + + ¢ + % 5 Custom Enabled

Rezet Selected Paints
Rezet Thiz Resources Paints

Mesh Geometry - geometry resources on the Fiezet This Resources Points (Including Feference Lines)
timeline. Thiz adds to timeline and point Onscreen Dot Size »

TIMELINE RFACE | D1sTORTION

Interpolation Method Linear Interpolation
IEEE ~f Spling Interpolation

Resources ~ Timeline

Available Geometry

Flat
Geometry

EIEROT

Copy To Resource Pool : &
Main < [HEHHHEE BE I D - Auto <) [ HEE HEE S R e ) e - Display  Beams Snap Off Forward ~ 30.000 fps

For more guidance on surface warp, see this section under Display Configuration, in the Delta
User Guide.

Mesh is Clipped or not Showing on Playback

If on playback (projected, displayed or in the Playback window) you either cannot see all your mesh,
or cannot see it at all, it could be out of range of the DeltaServer clipping plane settings. This could
occur for very large or distant meshes, which you would not notice in DeltaGUI whose clipping planes
are separate.

The DeltaServer far clipping plane is held in a Registry key and can be adjusted.
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Registry Edits

7thSense software uses the Windows Registry extensively, and on occasion we make
recommendations for changes.

e Before making any changes, close DeltaGUI and DeltaServer.

e DeltaServer can take up to 10 seconds to fully close in the background, even if it appears that
all the Windows have closed. Ensure that Delta has fully closed before opening and/or
refreshing, and finally editing. The best way to ensure this, is to watch Windows Task Manager
> Details list. You will see ‘DeltaServer.exe’ in this list if DeltaServer is still running. If it won’t
close for any reason, you can right click on it in the list and choose ‘End Process Tree'.

e Make a note of any setting before you change it, in case you want to change it back.

¢ Only make the changes as recommended and only to those registry keys.

Go to Windows search >regedit >
Computer\HKEY_LOCAL_MACHINE\SOFTWARE\7thSense\Delta\Graphics and find FarClip. The
default is 10000 and can be increased as required.

[ Registry Editor — O X
File Edit View Favorites Help
Computer\HKEY_LOCAL_MACHINE\SOFTWARE\ Tth5ense\Delta\ Graphics
v | SOFTWARE M Mame Type Data 2
v | Tthaense ab| CreatelmageWith TextWhenBad REG_SZ 1
L GEU-000 ab| DesktopTargetBitDepth REG_SZ 8
YL DE':naglwh ab] DisablePBO REG_SZ 0
Capture ab| DoubleBufferMovies REG_SZ 0
Codec 2] EnableGDlLine REGSZ 0
ComPorts ah}FarChp REG_SZ 10000.0
ConfigurationDefaults a-lq FiFoDatal ife REG_SZ 0.1
Connections ab| FiFoMode REG_SZ 2
Graphics 31"‘1 Forcet01Ford22VidCap REG_SZ 1
Hardware ab| ForceActive3DOff REG_SZ 0
Installed i‘ﬂ ForceHWP review Off REG 57 0
ResourceDefaults ab] FercelmageMipMapOff REG_5Z 1
ResourcePaths i‘ﬂ ForcePinnedMemOff REG_5Z 0
S0l ab| FyllScreenimmediate REG_SZ 0 W
System v € »

Note that the far clip should be set to just beyond the model limits to preserve rendering precision in
the 0 — FarClip range.
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Working in Textured Mode

Working in textured mode is little different, but since there is no single eyepoint, parameters need not
be added. When assigning an eyepoint for each channel in Display > Mesh Mode > Mesh > Eyepoint
Files > Eyepoint Details, make sure you are using texture coordinates:

Eyepoints X
ID Enabled Mode Crtho  Depth  Alpha Meshes Cutputs Offeets
1 Y Tewtured n Y n 12 123456 0.0x0.0
2 n
3 n Eyepoint Details: 1D 1 *
4 n
5 n Enabled D Orthographic Use Texture Coordinates |:| Repeat Texture
6 n Use Depth
7 n [ Enable Alpha Pixel Offset | 0.0 : Note - If Repeat Texture is off,

3 n _ ~ large offsets can result in black

g n [[]clamp To Border Line Offset | 0.0 o

1? n Enabled Meshes Enabled Output Channels

n

12 n 1 [ cone s O M1 [ [Ow [z

13 n 2 [] cube 0 M2 [Ow 1. Oz

14 n 3 [ 1 [ M3 Ou i Qa7

15 n 4 [] 12 [] 4 [Juz [ [J28

16 n 5 [ 13 [] Ms [z [zt [2s
& [ 14 [ & e 22 Hao
7 O 15 [] O7 O [z [Ost
s O 1% [ Os [ =4 O3

Select Al Clear Al Select Al Clear Al
Cancel
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Multiple Meshes and Media

Delta can manage up to 32 meshes (16 prior to version 2.6.48). Since in mesh mode, media can be
associated with specific eyepoints, and eyepoints can be associated with specific meshes, we can
have simultaneous media on a timeline, to be projected onto separate objects using their own
meshes. Here we have two images, and have assigned them to different eyepoints by disabling all
others:

.. |5 TthSense Sph
LAYER 2 =]

Image | -, monster

Resource Editor : monster X

General Timeline File(s) Screenlocation Animation Keying Colour Mesh

Enabled Eyepoints

O Mg Os O« Os Qe O7 s
e O 1 12 3 Os H1s s
17 O 1 2o a2t 22 23 [He4
25 a2s 27 28 29 3o 31 32

Select All Clear Al

Cancel Apply

-] <
il - Aute <1 [ IEINIEE EENENEEE D - Display = Beams SnapOf  Forward 30.000 fps

Here we have two meshes, for a tube and a cube, set up in DeltaGUI, with different eyepoints
assigned to them:
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Here in Playback we have media 1, associated with eyepoint 1,which is associated with mesh 1 (the
cube), and media 2, associated with eyepoint 2, which is associated with mesh 2 (the tube):
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Multiple Meshes and Media

Note that the media eyepoints are using textured coordinates.
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Active 3D Mesh Mode

In Active 3D for mesh mode, two copies of a mesh, each with respective left or right eyepoint, are
required.

Paired left- and right-eye media are played to separate channels (e.g. 1, 3, 5 and 7 for the left eye, and
2,4, 6 and 8 for the right eye). By linking eyes, the same warp and blend is applied to both left eye
(odd number) and right eye (even number) channels. Mesh files and their eyepoints are assigned to
the respective left and right eye media running on the timeline.

Here is the workflow to achieve this.

A ThSense = GUI = Timeline 1 = chshowsh@d_active_dxm|* e o x

| File  Eeit Display Servers View Wizards Configure Help
0w WEEEvw BELT &R @D Audio 1 Video ]
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wenn [ 3840 | 2
ST

Aciive Render [ &
S
¥ o |+

wion| 3840 | 2
wgnt| 310 | o

o Musst b 0100 30 Cal

Varn IR IO VAT TH SHL TRG TR eI SR (VN R VO T Display Beams Snap 13 Forward 55500 fps

In DeltaGUI, Display workspace (1), select Mesh mode and 3D Active (2). Link Eyes (3) to link any
warp and blends applied to left-eye channels also to right-eye channels.

Mesh Files
Now add the left and right mesh files of your model or surface.

Click on the Files button (4) and in the new dialog, double-click on the first ID row. Use the browse
button to locate the left-eye mesh file you want to use. Do the same for row 2 to add the right-eye
mesh file.

DeltaGUI Mesh Mode © 2021 7thSense Design



Active 3D Mesh Mode

Mesh Files *
Double Click on Filename to change or clear, Click on Visible or Project On Mesh to change

ID Filename isible  Project on Mesh
1 c:\Meshes'totem pole head |.obj Y Y
2 c:\Meshes'totem pole head r.obj Y Y
3
4
5
6

Ll

¥ g
5
10
"
12
13
14
15
16

Show Mesh Files in GUI from Local Drive) S‘,'nc Mesh Files from Server All Al
Reload All Meshes None Mone

Click ‘OK’ to close the dialog.
Eyepoints

Select ‘Eyepoints’ below ‘Mesh’, and then the ‘Files’ button again (as marked (4) above).

Eyepoints s

[=]

Enabled Mode Ortho  Depth  Alpha Meshes Qutputs (ffsets ~

Y Textured n Y n 12 1-32 0.0x0.0
Textured n Y n 12 1-32 0.0x0.0

e 3 PO —

Y
n
n
n
n
n
8 n
n
n
n
n
n
n
n

Double-click the row for eyepoint 1 (left mesh), and in the new dialog (below), ‘Clear All' meshes, and
enable just mesh 1. Then under ‘Enable Output Channels’, click ‘Clear All* and check just the odd
numbered channels n the required range (in the example, for an 8-channel, 4-pair setup):
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Eyepoint Details: 1D 1 X
Enabled |:|0r‘thographic DRepeat T
[«]Use Depth N
Pixel Offset | 0.0 Note - If Repeat Texture is off,
W v

D Enableziioha i ~ large offsets can result in black

[l clamp To Border Line Offset | 0.0 >
Enabled Meshes Enabled Qutput Channels
1 totem pole head | 9 [] [«]1 [Jo [Tz [as
2 [] totem pole head r 10 [] 2 1o [(Tis 26
3 [ 11 [ 3 [Ju  [Jwe [z
4[] 12 [] (T4 [J12 [Jz0 [ 28
5 [ 13 [] 5 [J13 [J2r [ 29
6 [ ] 14 [] [(Je  [J1a  [Jz2 []30
7 [ 15 [ 7 [Jis [z [
8 [ 16 [ s [ [J2a [J32

Select All Clear All Select All Clear All

Click ‘OK’ to close, and this time select eyepoint row 2. Select only mesh 2 and apply only the even
numbered channels in the required range:

Eyepoint Details: 1D 2 X

Enabled DDr‘thographic Use Texture Coordinates DRepeat Texture
[«]Use Depth

Pixel Offset | 0.0
[Enable Alpha
[]clamp To Border Line Offset

Enabled Meshes Enabled Output Channels

Note - If Repeat Texture is off,
large offsets can result in black

<> <>

1 [] totem pole head | 9 [] [ e (17 [as
2 totem pole head r 10 [] «l2 [Jwo  [Ji8 [J26
3 [ 1 [ s i [The ez
1+ [] 12 [] [«la  [J12 [Jz2o0 []28
5 [ 13 [] [Is  [J13 [z [J29
s [] 14 [] e [ [z [J30
7 [ 15 [] [0z [is [ [zt
8 [ 16 [] 8 [Jie [Ja [J22
Select All Clear All Select All Clear All

For the left eye media on the timeline, double click to open the resource editor, select the ‘Mesh’ tab,
clear all eyepoints and enable only eyepoint 1:
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Select All Clear All

For the right eye media, open the resource editor, clear all eyepoints and enable only eyepoint 2:
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Editing a Mesh

The Mesh Editor allows you to manipulate the mesh as a whole, per channel, by vertex or group of
vertices, with control over the editing view. The X, Y, Z axes throughout are those based on the .obj
model’s origin.

Even if you are not editing points, the mesh editor has settings for moving the mesh around in the
GUI, with slider controls for Node Size and Mouse movement size.

My
Mesh Editor w Show Help

Select Editable Mesh

| 1 {c:\Meshes\- all objects in one -.obj) w

Movement Plane Movement Size
‘[‘f' X ‘[z X tz y Vertex ==} 104
Mouse I 1,00

Selection Mode
P ... Selection Size ————|—

[E

d d d Node Size —f——

Clipping Planes

MNear | o Fit

Far I ISEIL Reset

Drawing Mode Movement : World or Per Channel

Uy ] : “-,:‘;.ﬁ;"" Dizable World .
BH®E pisable Per Chan mmm

Save Meshes Reset Meshes Show | Hide
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Dizable
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Vertex Group Selection
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Editing a Mesh

Movement Plane
Movement Plane Movement Size

‘[‘r’ t?_ t?_ I i
X X v Vertex | 0.5
Mouse == 085

Select which 2D plane (axis pair) in which you want to move selected vertices, in the overall 3D
space.

Movement Size
The Vertex slider controls sensitivity of selected vertex movement, using Ctrl+arrows. The
Mouse slider controls the speed at which the mouse drags the mesh around in the GUI.

Drawing Mode

Drawing Mode Movement : World or Per Channel

1 | 7 I/‘FB\,I R ] Dizable World .
W BURE pisable Per Chan s

These options enable you to see the entire mesh, or focus on the foreground only. The result
will depend in part on the way the mesh has been constructed.

Movement: World or Per Channel
Choose whether you want to manipulate the mesh for a particular channel only, or for all
channels (World view). Per channel is generally best for small adjustments, and World if there is
a significant error in the media across the whole object. These edits are overlaid on the .obj
mesh and will be saved as separate .vto files. The Disable buttons switch the adjustment
overlays off and on without resetting the model.

Selection Mode
Selection Mode
P .-nl Selection Size ———
. . b Node Size mje—

Selection Mode
& 4@ Selection Size = s Y

- - & Hode Size le——

Vertices can be selected either to reposition them, or to change their visibility (as in the oblique
faces of our object example above). Select a single vertex to move it, or a group of vertices, or
where a set of linked vertices has been constructed in the .obj file, select the group.

The group selection area finds all vertices within an XY window as seen from the current
viewpoint in the GUI, not relative to the size of the obj mesh. The size of this window can be
controlled by the size slider. Click the lock button for separate X and Y axis sizes. Selection
includes all vertices in this rectangle, in all planes. Add more vertices to the group selection with
Ctri+left click. Near or far vertices can be excluded by working in a clipping plane (see below).
For multiple selection of individual vertices, use a very small group area.

DeltaGUI Mesh Mode © 2021 7thSense Design



Editing a Mesh

In this example: red points are a selected group with equal XY selection. Green shows the
mouse hovering over another group with a limited X axis and mid-range Y (see settings on the
right).

Mesh Editor v Show Help

Select Editable Mesh

‘ 1 (c:\Meshes\- all objects in one —obj) ~

Movement Plane Movement Size
Y IZ tZ ——
‘[ X X y Vertex 05
Mouse =j— 5
Selection Mode

| W @ Selection Size )
- -* - Node Size i ———

Clipping Planes

Near a0 Fit

Far 12 Reset

Drawing Mode Movement : World or Per Channel
I,"\I mEE Disable World s
\. | BEET pisable Per Chan mmmm
Save Meshes Reset Meshes Show | Hide
=~ Bake Reset Vertex Show Vertex .
Disable
Reset Model Hide Vertex —
Black Vertex
Paint Vertex
(RESET v

Moving points: Once selected, all red nodes can be moved around en bloc using Ctrl+arrows.
For finer movement, use Ctrl+Shift+arrows. Movement is along the X, Y, Z axes of the .obj file,
based on the object origin. Selected vertices or the whole model can be reset using the Reset
buttons (bottom right).

Moving nodes around

Whenever groups of connected nodes are moved, this inevitably distorts the surrounding mesh.
A mesh that is not an accurate representation of the real world can, to some degree, be pulled
into position, but there are limits beyond which making one part fit makes another worse.

Vertex Groups

In complex models it is helpful to construct the .obj file out of groups of vertices where the
groups are not connected directly to each other: for example, the detailed face illustrated above
is separable. In these circumstances, the separable section of linked vertices can be selected
by use of the third mesh selector in Delta (the one with the blue dot): the ‘vertex group
selection’. The separable part can now be manipulated, to move it, or rotate it on any axis about
a selected point, or its median point.

In the illustration below, the face element from the front of the building has been selected with
a single click because it forms a vertex group, unconnected to the main building. Lateral
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movement is as elsewhere using Ctrl+arrows, or Ctrl+Shift+arrows (finer) according to the
movement size set in the editor panel, and the selected movement plane axes.

Please note that depending on the complexity of the vertex group being manipulated, this can
be very demanding of DeltaGUI.

i)

AVAV IR

ar

T

RESET
Rotation is available, again in the selected movement plane axis, either about the central
rotation point, or a selected point (click the green button to switch this).

The vertex group can also be scaled about the same point, increasing or decreasing all vertex
separations proportionately. Here we can see that by selecting the X-Y movement plane,
rotation will be about the Z-axis:

Vertex Group Selection

Rotation Angle - about x|  0.0000 :
Scale Object| 1.0000 $

Central Rotation Point .
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These adjustments can be seen in the editing screen above.

What moves?

If the mesh and media are texture-mapped, the media will follow the moved element, so the
media can be adjusted to a real-world object that does not quite match.

If the media is not texture-mapped (i.e. projection mode), then it will continue to be projected
in situ. This is not the same as warping the mesh.

Hiding points: There are two ways to affect the projected display of selected parts of the
media: Show/Hide and Black/Paint. Hiding a group removes all edges joined to the selected
vertices, and enclosed faces. Single vertex selection is not useful for hiding, but a single vertex
in a small group may be. In the example below, per channel selection has been made on the
oblique sides in channel 1 (left), to be filled exclusively by channel 2 (right). In the first Playback
Window illustration below, Hide removes faces from display, in the second, Black fades it out,
similar to blending.

Note how vertex selection has not included the vertical edges required by channel 1.
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Compare this with adding a blend ', and the need to preserve display on edges; a blend may
fade out more than you want. Blends are more suitable for textured mode.

When mesh editing, Playback will show in blue-green colour, indicating that it is in low-
performance mode. Restore this by going back to channel mode.

Clipping Planes
These contain your view for selection, between Near and Far planes. Use the Fit button to set
the range to the size of your mesh, otherwise the mesh can be too small a part of the maximum
available range, and disappear from view. In this example, clipping planes have been used to
limit selection to points on the facing wall in the above illustration:

MESH EDITING MESH : Adjusted : World : Per Channel

Mesh Editor ~ Show Help

Select Editable Mesh

\ | 1 (c:\Meshes\- all objects in one -.obj) v

Movement Plane Movement Size
Y Z Z e ——
‘[ It X T v Vertex 5
Mouse =eje——— 0

Selection Mode
L | g Selection Size

- b Node Size

|ep

Clipping Planes

Near 85 Fit
] - ] -
Far 44 Reset
- - - - Drawing Mode Movement : World or Per Channel
_.f"‘\_ i Disable World
= - ® ® } } ./ |B485 ) pisable Per Chan s
[ - L] ] Save Meshes Reset Meshes Show | Hide
Bake Reset Vertex Show Vertex .
Disable
Reset Model Hide Vertex P
Black Vertex
Paint Vertex
[RESET |
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Save Meshes
You can save changes to the mesh simply by using File > Save As (and then Save to save
further changes). This saves the original .obj file, together with .vto files containing adjustment
instructions. Every time the mesh is used for a show, these instructions will be applied. ‘World’
and ‘Per Channel’ change files are created separately.

I = | totem - O X
Home Share View 9

« « 4 <« TthSense Data » Meshes » totem v | Search totem yal
& 10.100.101.227 A MName Date modified Type Size
i TthSense = bottom - 23-08.0bj  22/01/201611:50 OBJFile 18 KB
. Tthsense Data "% head - 23-08.0bj 22/01/201611:50  OBJ File 73KB
7 TthSense (C) | | head - 23-08.vto 02/06/2016 11:42  VTO File 11 KB
.| TthSense (x64) | | head - 23-08_ch01.vto 016 11:42  VTO File 11 KB
Additional Folders | | head - 23-08_ch02.vto 01611:42  VTO File 2KB
. =% middle - 23-08.0bj 22/01/201611:30  OBJ File 67 KB
7 Audic .
£L,

=% totem - 23-08.0bj /01/201611:50  OBJ File 162 KB

7 AutcAlignment

7 lmages

7 Meshes
SimpleObjects

totem

7 itemns =

To remove the changes, returning to the original mesh alone, simply reset in the GUI or delete
the .vto files here. If you have ‘Sync Mesh Files from Server’ ticked in the Mesh selection
screen, the files will also be copied over automatically to the GUI.

The mesh editor, however, also allows you to ‘bake’ the changes into either a new single
revised ‘world’ .obj file, or a new .obj per channel. Changes cannot be reset in a ‘baked’ file.

Bake all adjustments to a new OB file?

This will save the current mesh with all adjustrments to a new OB file(s)
exactly as the mesh is shown right now including moved and hidden
vertices.

Any channels with Per Channel adjustments will be saved to separate
meshes,

Continue with the Bake command?

Yes Mo

Reset Meshes
Note that resetting the whole model sets all vertices back to their original positions in their .obj
file. If you have loaded an .obj file that has associated .vto files, resetting the model removes
the .vto amendments from view, and if then saved, the .vto files are removed from the C:
\Meshes directory. If in doubt, and you want to compare before and after adjustments, use the
Disable button instead.
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Movement Nodes

Movement nodes add the capability to synchronise movement between meshes, media and
eyepoints using their names in Sequences (see Delta User Guide). By manipulating a parent node,
linked nodes will follow without separate programming. Examples include rotating images on car
wheels, growing and moving two eyes together, or bringing several meshes into view simultaneously.

The three controls are: create or delete nodes (third button), assign nodes to
eyepoints (first button), and assign nodes to meshes (middle button).

wadl

=
Creating a Movement Node

Node translations for each parameter can be set by the setnodeparams external control command,
or use the Node Parameter editor in Display Config > Mesh Mode > Movement Nodes and double click
on a node. There are six sequences of Translate (change XYZ coordinates), Rotate (HPR angles) and
Scale (XYZ relative dimensions), though not all three aspects may be needed.

A TthSense - GUI - Timeline 1 - c\shows\andiedaxml* - O *
File Edit Display Servers View Encrypted Movies Wizards Configure Help
D |HEFEEBEvyw ®B&S0 I/% pr[ED Audio I Video 1

Proview | Grou 7 THSENSE

Warp Blends Colour  Splines  Display Sequences :
Delta MediaServer

'L"IJ EEE 720 " " w off -
o s = m EHE 5
FLATPLANE MODE DOME MODE MESH MoDE OutruT CHanneLs  PReviEw SeTup Qutrut SETUP TESTPATTERNS
2D M
MNode Parameters *
Channel 1 v g External Control Name | node-b | I Movement Nodes - I
Acti
clive 2‘ L] Parent |node-a it Select Node Type to Edit
Channel View (degrees]
(deg ) Render Order | Translate, Rotate, Scale Create Node
Left| 46.7103 | £ Delete Node
i o Enabled |Translate, Scale, Rotate
Right| 46.2465 | [ Rotate, Translate, Scale Movement Nodes (double click to set parameters)
To A X Rotate, Scale, Translate
P W 5.0000 Scale, Translate, Rotate Ext Ctrl Name XYZ HPR Parent
Bottom | -59.4269 | Scale, Rotate; Translate node-a 5.0000 8.0000 5.
EE hd node-b 6.0000 9.0000 6... node-a
Heading| 27.37T91

pitch|  -1.3094
Roll| 3.7915

0.0000 | ‘ 0.0000 | | 0.0000 |

> > €

Take H ~ Take P ~ Take R. ~

X Scale ¥ Scale Z Scale

e
B
()
(==}

xmm)[_2.154 | §
| 0.9000 | ‘ 09000 | | 3.0000 |

¥ (mm)| 257029 c .“|

7 (mm)[ 37.5706 c \| |TakeXScale v Take Y Scale Take Z Scale ~
Defaults Cancel
Wizard
Beams N D .. | \‘

Edit RESET

CETEE 1 | 2 | 5 | 4 | 5 [ = Auto <1 [ EE E I e A - Display = Beams Snap Of  Forward 30.000 fps

e To synchronise multiple movement nodes, one must be a parent and the others assigned to it.

¢ Movement nodes are assigned to eyepoints and/or meshes.
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e Movement nodes can also be addressed by External Controls (see the Delta User Guide for how
to use these). For available commands in DeltaGUI, Click Help > External Controls and find
Movement Node Commands:

MOVEMENT NODE COMMANDS

CREATEMOVEMENTNODE extctriname=name [x=xval] [y=yval] [z=zval] [h=hval] Create a movement node which can be addressed
[p=pval] [r=rval] [ I leval] [yscale=yscal from external control and meshes or eyepoints
al] [z=zscaleval] [order=orderstring] [enabled=y/n] attached to it
[parent=extctrinameofparent] [takex="*] [takey=""]  (see ** below)
[takez="*] [takeh=""] [takep=""] [taker=""*] [takexsC
ale=**] [takeyscale="*] [takezscale="*]

SETPARENTNODE target=[mesh/eyepoint/node] [index=1-16 / ALL] [no  Attach a mesh, eyepoint or other node to this node  setparentnode target=mesh index=1 parent=mypar
de=nodeextctriname] [parent=extctrinameofparent] entnode
[detach=true/false] setparentnode target=eyepoint index=3 parent=my
otherparentnode

setparentnode target=node node=nodeextctriname
parent=myparentnode
setparentnode target=mesh index=ALL detach=true

DELETENODE None Delete an existing movement node

SETNODEPARAMS extctriname=name [x=xval] [y=yval] [z=zval] [h=hval] Set an existing node's parameters (see ** below)
[p=pvall [r=rval] [xscal leval] [yscale=yscal
al] [z=zscaleval] [order=orderstring] [enabled=y/n]
[parent=extctrinameofparent] [detach=true/false] [ta
kex=**] [takey="*] [takez=""] [takeh=""] [takep="%]
[taker=""] [tal le=""] [takeyscale=""] [tak
le=""]

e Each parameter of the node (XYZ, HPR, XYZScale) can be set to act as any of the others — or be
ignored, so for example the X value used for a node can be taken from Z or even -Z, or the XScale
value can be set to be ignored:

Mode Parameters >

External Control Name | node-b

Parent |node-a w
Render Order | Translate, Rotate, Scale ~
Enabled

% ¥ z
6.0000 | 39,0000 | | 6.0000 |

Take X W Take w Take 7 w

Take X
Take -X P R
Take -Y

Take Z Take P v | | TakeR v

Take -7
Take H
Take H ¥ Scale 7 Scale

Take P ||:|.9|:n:n:| | | 9 |
Take F

Take R Take ¥ Scale  ~ |Take Z Scale ~
Take R
Take ¥ Scale
Take -X Scale
Take ¥ Scale
Take - Scale Cancel
Take Z Scale
—|Take -7 Scale

e The values shown in the dialog are always the untranslated values, the translation happens
internally in the render stage.
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e This translation can be used to take care of axis differences between systems or to ignore certain
values from a datastream that are not interesting.

e Node values can be set by external control (using setnodeparams), ArtNet (via setnodeparams)
or NatNet tracking input.
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Mesh Optical Tracking

For users of OptiTrack Motive systems for optical tracking, Delta can use Motive’'s NatNet streaming
data over IP, linked to DeltaGUI's Movement Nodes *

In OptiTrack Motive

Enable ‘Broadcast Frame Data’ in the OptiTrak Streaming Engine and connect the Motive source Data
Port with the Delta server as cllent over NatNet. For details on the streaming engine, see

Output node 1 will be identified in Delta as movement node name: natnet_1
Output node 2 will be identified in Delta as movement node name: natnet_2 and so on.

In DeltaGUI

First, NatNet must be enabled in DeltaGUI > Preferences > Misc Settings:

Preferences : ' Delta2201' at 10,100.101.227 >

- System Misc Settings

- Startup & File Load

- Default Paths )
] Configure Interactive Features
- Drives
- Timing
. Communication Maintain Video Capture rate when paused
- Server Info

- User Interface Reserve Timeline Fade Time 5

- Preview Window

~-Misc Settings ] Autoplay Movies : Start from Frame 0
- Interactivity

- Resource Defaults Mesh Mode Missing Frames
- Configuration Defaults
- Extra Resource Paths Sync Mesh Files to GUI PC Show previous frame if missing
- Audio
- Audio Mapping [ Enable MatMet Streaming ] I
- Artiet & DMX
- User Stats

0K

Cancel

Connections can now be made to meshes and/or eyepoints, by creating and naming a movement
node for each:
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Mode Parameters

External Control Name | natnet_1
Parent | Mo Parent
Render Order | Translate, Rotate, Scale
Enabled
X Y il
| 0.0000 | | 0.0000 | | 0.0000
Take ¥ 4 Take ¥ w Take Z
H P R
| 0.0000 | | 0.0000 | | 0.0000
Take H - Take P w Take R
X Scale Y Scale Z Scale
| 1,0000 | | 1.0000 | | 1.0000
Take ¥ Scale Take ¥ Scale Take Z Scale

Cancel

The node(s) can then be synchronised with a mesh or an eyepoint, by making the NatNet node a

parent.

Example: take the mesh you want to connect the NatNet node to as parent, and double-click to edit it:

Select Node Type to Edit

Me=zhes (double click to set parent)

ID XYZHPR
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mesh ™

- all objec

Select the parent node

Select which parent node to attach mesh 1

natnet_1 w

1

2
3
4
5
i3
T
a8
9

x

Assign the NatNet node name as parent.
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The XYZ-HPR and scale values of the NatNet node can now be taken by the mesh (or eyepoint).

Transformation Example

Node values be used directly, or in more complex scenarios, can be transformed, for example to
reverse orientation, invert, or convert roll to pitch. For example, here we want to take the orientation
of an active puck and transform its roll movement to change the heading of a car:

Mode Parameters *
External Control Mame | natnet_1
Parent |Mo Parent ~
Render Order | Translate, Rotate, Scale w
Enabled
X ¥ Z
| 0.0000 | | 0.0000 | ‘ 0.0000 ‘
Ignore e Ignore ~ Ignore ~
H P R
| 0,0000 | | 0,0000 | ‘ 0.0000 ‘
Take R e Ignare b Ignore - Heading
Roll
¥ Scale ¥ Scale Z 5cale
| 1.0000 | | 1.0000 | ‘ 1.0000 ‘
Ignare - Ignare s Ignore ks
Cancel
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Document Information

Date Document Software Revision Details Author/Editor
edition version

August 2017 3 Delta 2.5 New edition Andie Davidson

May 2018 4 Delta 2.6 Updated for Delta 2.6 3D Andie Davidson

calibration methods, movement
nodes, tracking, and vertex
group selection enhancements.

April 2019 5 Delta 2.6.48 Updates to channel and mesh | Andie Davidson
selection for background warps
and blends.

June 2020 6 Delta 2.6, 2.7 Inclusion of process for Active | Andie Davidson

3D mesh setup

July 2020 7 Delta 2.6, 2.7 Leader-Follower terminology Andie Davidson
updated
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O
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R
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-
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U
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