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Autoalignment Process: Preparation

Autoalignment Process: Preparation

Autoalignment Calibration Data

7thSense recommends Display Manager™ from Scalable Display Technologies for automatic
geometric alignment of displays with Delta Media Server. This is a camera feedback system,
whereby light and patterns projected by the alignment software are ‘read’ by a DSLR camera to
produce alignment calibration data. This is fed back to the Delta software to project a perfectly
calibrated display.

Each Delta server loads the autoalignment data in its directory for Scalable Display autoalignment
systems. The default output folder used by the Scalable Display Client is C:\\Program Files\Scalable
Display\DEI\LocalCalibration.

> see Scalable Display Manager -

Systems that can export MPCDI standard exchange files can also be used (for example VIOS0), and
these files are copied directly into C:\AutoAlignment\MPCDI on the server. See:

> Using MPCDI Data -
> Using VIOSO with Delta

Media

Full dome displays usually use fisheye media (square or dome-master format) and typically involve 6
or more projectors. It is important to have sufficient overlap to achieve good blends, and to position
projectors for good overall focus and avoiding large incident angles.

System Setup for Scalable Display Manager

It is assumed that:

e the graphics card setup has been done (AMD: Grouping; NVIDIA: Mosaic)

e Scalable Display Manager, as client, has been already installed by 7thSense on each Delta server
being used for the display

e Scalable Display Manager (licensed installation) is installed on a separate laptop PC, on the same
network as the server(s).

e DeltaServer has a current Auto Align licence, and Dome Mode licence. Check the ‘About’ dialog on
DeltaServer. You should see Auto Align in the dropdown list of options:
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Autoalignment Process: Preparation

TthSense - H

Server : Delta3101 at 10.100.101.174
Application : Delta

Options © [#huto Align P
Server Software Version : 2.6 Build 31 Release
Video Channels 132

Qutput Bandwidth : 0.3 GB/s of 4 GB/s
Licensed User : Andie D Dev

Licence Code : 3393591152

Next Update Number Hy

Dongle Version H |

Dongle Colour : Blue

Key Expires on :30.3.2019

Copyright @ TthSense 2005 - 2020

e DeltaGUI Configure > Preferences > Startup & File Load has AutoAlignment, Use Auto Warp, and
Use Auto Blend enabled.

¢ Inthe diagram below, a Scalable Displays-recommended camera has been set up, with a fisheye
lens, facing normal to the pole of the dome, close to the dome spring line, and can see the whole
display — but as little more as possible. Unwanted light should be minimised to achieve best
contrast for the Scalable software, and kept constant. This camera is connected to the laptop PC
using Display Manager.

A
Ta
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Configuring Delta to use Autoalignment Data

Configuring Delta to use Autoalignment Data

To enable use of autoalignment data within Delta go to DeltaGUI: View > Preferences > Startup_File
Load:

Preferences : ' Delta2201' at 10.100.101.227 >

- System Startup File Load
- Startup & File Load
- Default Paths

- Drives

- Timing Play On Start  |Mo Start Delay : IZ' ™ Seconds Timeline |1 w
- Communication N

- Server Info

- User Interface
- Preview Window
- Misc Settings

- Interactivity Merge Permanent Show File On any file load

- Resource Defaults | |
- Configuration Defaults

Startup & File Load Options (actioned in this order)

Load Default Show File
|C:'|5ho\.\'s'n,|:lefault.xml |

- Extra Resource Paths Merge Permanent Display Config On any file load
- Audio

- Audio Mapping

- ArtMet & DMX Merge Permanent AutoAlignment On any file load
- |Jser Stats

Enable Dome Projection A Use Auto Warp |Jse Auto Blends

= Save and LoaCors prommr o FUseBocklevel  LevelOffset] 10 | (1-Defaul)
7th 3D Calibration
MPCDIL
Cancel Play Startup Sequerce ~ | On start only

In the Merge Permanent AutoAlignment section:

e Select Enable
e Select the autoalignment system being used (e.g. Scalable Display Manager " or MPCDI -* ).

e Select whether you want to use Auto Warp, Auto Blends and Black Level options (as available to
your autoalignment system type: Black Level is currently only available with Dome Projection and
MPCDI systems).

e Click OK to accept changes: Delta will import and use the data.

e Delta automatically applies warp, blend and black (as available) when autoalignment is enabled.

Manual Geometry and Blend can be added as normal on top of any autoalignment data.
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Scalable Display Manager

Scalable Display Manager

Please consult the Scalable Display Manager User Manual for full details. This is our summary
procedure for use with Dome display in Delta.

Follow these steps in sequence to create the autoalignment calibration data that Delta requires from
Scalable Display Manager.

Bl Licesise O C First checg (bottom left of the Display Manager screen) that the camera is
connected.

1. Display Clients Tab

Select Use Remote Display Clients, then find and connect to every display client server.

Assign the IP address of the Delta server to the right-hand column. If it does not appear, try restarting
the SDT Display Client on the host PC. This can be found in the Start Menu.

2 Use Local Display Clients Only

@ Use Remote Display Clients
["] Apply Warp & Blend in Graphics Driver

5 Display Clients
& Projectors

£ Cameras

Status 1P Address Hostname

10.100.101.66  RCMH_Centrol_PC (LocalHost)
10.100.101.95 Delta-Totem
10.100.101.115 RCMHE_Control_PC (LocalHost)

Status Display Client
D 10.100.101.92 (DomeDelta)

Acd 1P address manualiy |)

I Sereens
an ¥

S Image Boundary
& Perspective Assign Al

£ Ren

# Edge Blending

# Screen Fitting 4 Remove All

Playback - || Options

7] Manage display clients using hostnames

P= Management

& Test Images

2. Projectors Tab

Make sure the correct number of projectors appear and at the correct resolution. If you set a specific
Matrix Mode array in Delta, you should have the same configuration here.

e Itisimportant to disable any unused displays here.

e Itis best to make this configuration match your DeltaServer desktop configuration. If it is not
automatically correct, use the custom resolution option and number of rows and columns to

make sure the layout matches Delta.

© 2020 7thSense
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Scalable Display Manager

L Dicolay Cliants
T Display Clients Redetect Displays
&= Projectors

i Cameras

Use custom projector resolution

Projector Arrangement

9 Tiled
& Screens
\ Stacked
B Image Boundary 101, 10.100.10 Show Overlap Patern
Show Overlap Patter

u Perspective Enabled Enabled

Size of projector array:

1 ¥ rows |2 ¥| columns
/s Edge Blending

Display Client Ordering

4 Screen Fitting

B Management

10.100.101.92
# Test Images
101.92 .101.92
Enabled Enabled
92

Enabled

&= License 0 ﬁ | 0] H Previous fes
. L} ’
Click ‘Next'.

3. Cameras Tab

e Position the camera normal to the pole of the dome (see Preparation *'), and make sure the
entire screen image is in view and is not over-saturated.

o The orientation of the base of the camera will determine where North (0 degrees) is.
o0 The centre axis of the lens will determine where the pole is.
e Use the ‘Show Pattern’ button to put up sample grids to help ensure all the spots are visible.

e ‘Auto-Tune’ can be used for correct exposure, and is often necessary for large displays. It's worth
trying without first, as the process is quite robust. If you can get away with the default short
exposure time, the alignment can be a lot quicker.

e Project a pattern or static image that has contrasting edges to facilitate focusing, and take a
picture with the camera in auto shot and auto focus mode.

e Clearthe image and switch the camera to manual shot and manual focus mode.
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Scalable Display Manager

5 Display Clients A @ “ ¥ (s184x3456) Select the number and type of
#= Projectors cameras of your system.
K Cameras Type of Camera: |Canon v
- T
Screen Spedfications 2 Adjust the camera settings.
2 Screens
B Image Eoundary .
& Perspective Canon EOS 6000
F— ” ‘ Take Ficture
4 Edge Blending Camera Settings.
4 Screen Fitting Exposurs: 0.200s |
- ‘ Apertura: 59 (
| 15 wo (O
P Management S0: O]+
Tools
& Test Images T
‘ Auto-Tune Show Pattern ¥
‘ ~  Options
3 Collect data for calibration.
P Begin Data Collection
Data Collection O Completed
&= License O ﬂ c [ Srevious J { et

Click ‘Next'.

4. Collect Data

Check the camera has not gone into sleep mode and press Begin

P Begin Data Collection | pata Collection.

The Scalable software will project a series of calibration images:

White

Used to see the area of a channel, and to auto detect the image
boundary.

Dome Mode Autoalignment

© 2020 7thSense




Scalable Display Manager

5-dots

Used to determine orientation and location of a channel.

Grid pattern

Used to measure the screen geometry of the channel.

No more images will be taken by the camera unless a new data collection process is required.

5. Screens Tab

Dome
The Dome screen type. There is no need to change any of the settings so leave them at their
defaults of 10 and 90.

All other types
Select the screen shape you have and enter the appropriate metrics for the screen:
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Scalable Display Manager

5 Display Clients

! L] = ) (3 (R &
% Projectors
Flat Cyfinder Dome Control Extruded Articu- Deme
i Cameras Saction Points Curve lated
Screen Spedifications - Parameter Value | Units
&1 Screens

Dome radius 10 Relative

Sl Image Boundary Maximum angle 2 Dagraes

™ Perspective
Tuning (Optional)
% Edge Blending

# Screen Fitting

|

P= Management

#3 Test Images

c Update Calibration

Slicense O €D C — —re—

If you make changes, click ‘Update Calibration’.

Click ‘Next'.

6. Image Boundary Tab

Dome

It is not necessary to set boundary points here, although you have the option to if necessary.
Otherwise use auto detection, and check that the displayed image covers the desired area.

All other modes
Set boundary points of the screen here.

Click ‘Next'.

7. Update Calibration

. _ Modify the previously collected data with the new parameters by
c Update Calibration pressing Update Calibration. You will now need to make an adjustment
to perspective that will not affect the calibration.
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Scalable Display Manager

8. Perspective Tab

‘g Display Clients General Settings
= Projectors
&) Cameras

~ Eye Point Settings
Eye Location (Relative) View Direction (degrees):

&1 Screens left/right: 0 yaw: O
= [mage Boundary up/down: 10 pitch: -90
infout: 0 rol: O

& Perspective
Tuning (Optional) ~ Frusta Settings

## Edge Blending Frojector 1 (defauk) Frustum for Projector 1 (default):
Projector 2 (defaul) Forward Direction Cffsets (degrees):
4 Screen Fitting Projector 3 (delauk) (degree;]: left| -35.55874

Prajecter 4 (default)
Projector § idetau) yaw: |-57.81878 right:{ 38.87086

Erojector 0 (defaul)
pitch: | -76.77048 top:| 23.40951
roll: | 0 bottom:| -31.77036

P= Management

#3 Test Images

[7] Override Frustum

Pre-roll: 0

~ | Advanced Settings
Make frusta per © Graphics Card @ Projector
[T Caleulate Symmetric Frusta

B perspective Scene OComplele Perspective Calibration

ELicsnse oﬂ C

In the Frusta Settings > Advanced Setting area, towards the bottom of the panel:
e select ‘Make Frusta per’ Projector.
In Eye-Point Settings:

e set the up/down eye-point number. This is a representational number for the depth of the dome
(= radius, for a full hemisphere) with a default of 10. This should match the screen radius setting
in Delta, dome display configuration.

e setthe Pitch value. The Scalable default views the dome as in front. For an overhead dome,
rotate the pitch up by -90 degrees.
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Scalable Display Manager

The pitch rotation could be set within Delta rather than Scalable but to avoid confusion, it is
better to have the display represented correctly within DeltaGUI.

_ | Click ‘Complete Perspective Calibration’, and then ‘Finish’.
) complete Perspective Calibration J|

Once the final calibrated image is shown, clear the dome of images. Either
Hide Display Clients | click ‘Hide Display Clients’ in the Management tab, or close the Scalable
Display Manager.

Note: The image shown as the final image onscreen by Scalable Display Manager may look as
though it does not fill the entire screen. This is normal—it can still be fine within Delta.

8. Calibration or Recalibration?

The Scalable Display Manager alignment data apply to the relationship between the projectors and
the dome. If the projectors have not moved and the camera position is unchanged, then changing
input parameters only requires an update. If any projector has been moved, a full recalibration based

on new camera images will be required.

Recalibration can also be run from the Scalable Display desktop icon.
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Scalable Display Manager

Import Autoalignment Data into Delta

The ‘Refresh AutoAlign’ button is available in either Flatplane or Dome Mode when autoalignment is
enabled in the configuration startup preferences. Click it at any time to re-import the Scalable Display
autoalignment calibration data.

The Scalable autoalignment data can be copied from C:\Program Files\Scalable
Display\DEI\LocalCalibration into the C:\AutoAlignment\Scalable Display folder to be used on startup:
click ‘AutoAlign Use as Primary’. Whenever there is alignment data in this folder, it will be used in
preference to new Display Manager calibration data.

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

Preview AL 7 THSENSE

ol J | w
Warp Blends Colour Splines  Display Sequences

Delta MediaServer

k. e L
. H b ;
FLATPLANE MODE DOME MODE MESH MoDE OutruT CHanneLs  PReviEw SeTup Qutrut SETUP TESTPATTERNS Size
2D Mono v
Channel 1 ~| Channel View ~
Active 2‘ |
Ch 1 Vi d L
annel View (degrees) Canvas Size (degrees)
el
Left| 226200 | § Lert| -180.0 | 2
Right| 22.6200 | & Ri m__ 5
180.0
Top| 14.5970 | © ? .
5970 | ¢ op[_900 |3
Ll
Bottom| -14.5970 | & Bouomc
Heading| 180.0000 | 2 Sph
phere w~
Pitch| 14.6000 | 7
i ~
Roll| 0, c Radlus(mm] &
(o [ 00000 ] 4
Y(mm)| 0.0000 | ¢ Heading 2
+Y,up
- Z fore
Defaults
Wizard ok
+X right
Beams S S .- [Refresh AutoAlign L_IJ
AutoAlign Use as Prima [
Chi XYZ : 0.0 0.0 -3000.0 HPR : 180.0 14.6 0.0 Size : -22.6 22.6 146 -146 RESET = 2
main < I N S D = e A - Auto <1 [N DEN SN D D D A Display =~ Beams Snap Off 30.000 fps

In Dome Mode, small changes to the Delta Radius number will allow you to finely adjust the position
of the dome spring line.
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Using MPCDI Data

Using MPCDI Data

One of the methods Delta can incorporate is MPCDI (Multiple Projection Common Data Interchange
v.2,2013). It is a common standard for exchange of channel blends and warps and projector
positional data as defined by VESA (see VESA Standards) and can be used to import autoalignment
data from VIOSO systems.

MPCDI files are stored in the standard folder for Delta: C:\AutoAlignment\MPCDI.

I ¥ = | MPCDI — O x
Home Share View 0
<« v A » ThisPC » 05(C) » Autollignment » MPCDI v O Search MPCDI 2
e 05(C) h Mame Date modified Type Size
TthSense & AlphaMap-g-1.png 90937 PNG File 128 KB
Tthense Data &) AlphaMap-g-2.png 90937 PMG File 152 KB
Apps & AlphaMap-g-3.png 90937 PNG File 95 KB
ArtMet |&] AlphaMap-g-4.png 90937 PMNGFile 103 KB
Audio o | GeometryWarpFile-g-1.pfm 90937 Type1 Fontfile 17,227 KB
AutoAlignment v | GeometryWarpFile-g-2.pfm 90937 Typel Fontfile 17,227 KB
v | GeometryWarpFile-g-3.pfm 90937 Type1 Fontfile 17,227 KB
Back
Ackups \ | GeometryWarpFile-g-4.pfm 909:37 TypelFontfile  17.227KB
Backups & Logs e mpediaxml 909:37 XML File 5KB
Batch Scripts
Blends ¥
9 itemns =

If you are receiving data from a third party source, check if the folder is zipped, and extract, or copy to
this folder. The size of these files and the corresponding load that they add is a function of their
resolution.

Note the file-naming standard, using the prefixes AlphaMap~ for the blend images, and
GeometryWarpFile~ for the warps. The matching suffixes after a hyphen (in this example, g-1 to g-4)
is what you will see in DeltaGUI. These are the MPCDI regions (Delta: channels). You need to know
how these regions correspond to your Delta channel numbers so that you can match them up.

Configure Delta to Use MPCDI

Enable MPCDI and check the required/available data, in DeltaGUI > Preferences > Startup & File Load:
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Using MPCDI Data

Preferences : ' DESKTOP-ITLTEIG ' at 10.100.101.74 x

- System Startup _File Load

- Startup & File Load

- Default Paths
) Startup & File Load Options {actioned in this order)
- Drives
-~ Timing Flay On Start | Mo o9 Start Delay : IZI " Seconds Timeline |1 A
- Communication ~
- Server Info

Load Default Show File

- User Interface
- Preview Window | C:'\Shows\stars-dome. xml |m
- Misc Settings
- Interactivity Merge Permanent Shaow File On any file load
- Resource Defaults | |
- Configuration Defaults
- Extra Resource Paths Merge Permanent Display Config On any file load
- Audio
- Audio Mapping
- ArtMet & DMX Merge Permanent AutoAlignment On any file load
- User Stats
[Enable MPCDI e Use Auto Warp |Jse Auto Blends
oK Save and Load from Show File [] [Juse Bladk Level Level Offset 1.0 : (1=Default)
Cancel Play Startup Sequence  |None ~ | Onstart only

In DeltaGUI > Display >Dome Mode, you may need to click the Refresh Autoalign button. If at the top of
the main window you see ‘Autoalign Active - Error reading files’, make sure you have enabled the right
selections and that all MPCDI files are present. You should then see the MPCDI Region Names listed
in the dropdown menu:

LT Sphere ~

Radius (mm})| 3000.0 :

5'&1 +Y,up
[ - Z fare
r_“:;u /
LY
+X right
Refresh AutoAlign [ ]

Region Name

RESET

A - Display Beams Snap Off 30.000 fps

Assign your output channels to MPCDI regions by selecting in turn the Delta output channel (top left),
then the MPCDI region (bottom right). You should see the channels come live in Channel View in the
colour of the channel:
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Using MPCDI Data

A TthSense- GUI - Timeline 1 - Default” - [m} X
File Edit Display Servers View Encrypted Movies Wizards Configure

D |HeERBEvw BE0I % r|ED Audio I Video 1
e 7 THSENSE
Warp Blends Colour Splines  Display Sequences
Delta MediaServer
o L L
. s H B
FLATPLANE MODE DOME MODE MESH MODE OutruT CHANNELS  PreviEw SeTup Qureut SETUP TESTPATTERNS
© CHANNEL  CCHANNELVEW CANAS
Channel 4 vl £l Channel View ~
Active 2‘ ]
Channel View (degrees) L| .
Canvas Size (degrees)
ten[ 14.032 | ¢ e[ 1800 | ¢
"
oo [T08197 | % o[ %00 |
Bnnnm & 0
Heading| -104.9548 | 0 Sph
phere ~
wol| 9.1696 : Rad\usimm]c
e [ 25182366 3
¥ (mm) [ 165.1016 | & Heading 00 ] %
2 oo 3006321 pren[ 00 ] 3
+Y,up
- Z fore
Defaults m k
Wizard ol
+X rig|
Beams - S .- Refresh AutoAlign =
Region Name |g-4 ~
None
g-1
g-2
g-4
Ch4 XYZ : 2518.2 165.7 -3006.4 HPR : -105.0 29.0 9.2 Size @ -14.0 140 106 -10.6 RESET
nain -1 [HEHH S S N S D N . - Auto -1 [N SN S N D G O D - Display =~ Beams Snap Off 30.000 fps
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