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Warping the Cosmos

An adaptable anamorphic video for undefined immersive spact i
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http://www.youtube.com/watch?v=QiOsQ6GMDlU
https://docs.google.com/file/d/1dPUnwmXC3Tk9WXdY2uYOfLmsDDk6ynEx/preview




An immersive video for a yet unknown projection space
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An immersive video for a yet unknown projection space
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An immersive video for a yet unknown projection space
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https://docs.google.com/file/d/1o0Hb9wxO9v5SNSfgOrVxkZzCLegPJ6bl/preview
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Side view cross section of Felix Meritis,

drawing from around 1790 (Rijksmuseum).

Bavelaar Music Hall in Felix Meritis, pape
cut-out from 1781-1801 by J.S. d’ Arnaud

(Amsterdam Museum).
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W Camera > Camera

=

‘=~ Camera

v Lens

Type Perspective

Focal Length

50 mm

Lens Unit  Millimeters

Shift X 0.000 o

Y 0.000 .

Clip Start 0.1m o
End 100 m .

> Depth of Field
> Camera

>  Safe Areas
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W Camera > Camera

v Camera
v Lens
Type

Focal Length

Lens Unit

Shift X
Y

Clip Start
End

=

Perspective

50 mm

Millimeters

0.250
0.510

0.1m
100 m

> Depth of Field

> Camera

>  Safe Areas
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An immersive video for a yet unknown projection space
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Qur Answer

360° video with anamorphic cameras from the origin of the sphere



Anamorphic reprojection
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Dark matter

Provider
Dept. of Physics & Astronomy, University

of Bologna

Dataset

Cosmic web: dark matter density

Scale
10242 resolution covering 852 Mpc? of

cosmic volume



Dark matter - Blender Pipeline & Optimization

Format Conversion
HDF5 — OpenVDB via [f ParaView

Grid Splitting
Divided into a 4x4x4 cubic matrix — 64 sub-volumes

Memory optimization for viewport preview
& volume rendering

(v B modell oEM@A)
v E filamento © = Q

3_X_X 1> =
culling_sec21 ¢ W
= culling sec29 & &

% volume_cutoff 2;

©0 00600600606

Instance to Scene J

=0)

Unlink

Character asset from Singularity - CC-BY / Blender Studio
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Camera recorder - Keyframes
Camera

0]¢10) > Open... Save... (| Export... =] Normalize £} Preferences

Mode
[Free :J g )
Camera speed limit ' \ [+ Add keyframe at the end
(No limit

Keyframes list

A Y 000.00 (0) ©®© ©® 1: Keyframe 3

Seconds after prev.: |1.0 e A(¥) 040.00 (2400) ® @ 2: Keyframe 5

Name (optional): [ ©]| (@ ¥ 090.00 (5400) ®® 3: Keyframe 4 -
A Y 170.00 (10200)® ©@ 4: Keyframe 5 >l

’ Keyframe visuals

g L]
g L]
f B @
f E @
f B @

A Y 250.00 (15000)0® @ 5: Keyframe 4 >

JCinematic camera
X Lock camera to focus

“«Wi >l

‘ I :
=) ‘j : 0.0

e LA PRt Clear Hide Close
..Panoramic

[J Lock orientation
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‘Settings - 3.6.9-2 - build c5c6600a5

Frame output configuration

4 Graphics settings

- Use frame output to output each frame as an image

® Scene settings

- Warning: It may be very slow!
[ Interface settings
% Performance Frame save location /home/ddeluca/visitlab/2024_cosmovideo/gaia_export/sce...
: [l Controls Frame name prefix [gaiasky_5_2 0]
W screenshots Target FPS (60.000 ) s
@3 Camcorder Size of frames (10240 o) x (5120 B
VA
@® Panorama mode Image format \h"@\ r / :]
# Planetarium mode Quality 90
@ Data Current sequence number
I System Reset sequence number
(]
1Y A3 S y Mowsa polnter
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Panorama mode

The panorama mode renders 6 scenes (+X, -X, +Y, -Y, +Z, -Z) to

a cubemap which is then projected on the screen.

The resolution of the cubemap is the resolution at which each side
of the cubemap is rendered, in pixels.

Cubemap side resolution [3000 0]

5
Cubemap &y
face size s

v



A Flle EdR  Render Window Help Video Editing  Rendering  + st Edit

W~ ) Preview v View Select Stlp Image SRT Subtities v - O -R-R- @&

& e
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&
& J % ~ 1.000

* Render Reglon
@) Crop to Render R...
I Frame Rate 24 fps @
6\ v Frame Range

Frame Start |

Saving W Flle Extensions
© Cache Result

W = sequencer

<

View Select Marker Add Suip Image SRT Subtities &3~ Ean

.v & Start Recording

Channel 8 00:16 ) 00:48 01:04 01:20 01:3 )2:08 02:24 02:40 02:56 03:12 03:28 03:44 04:00
P ;
Channel 7 £

<]

<]

fa

[0] Channel 5
Channel 4 5
Channel 3 £
Channet 2 £
Channet 1 £

Playback v & Keying v

JPan View (Moptions

&

53 GIB | VRAM: 0.2/8.0 GI

6000 frames 10k resolution 9GB .jpg sequence

on 1 | Verts:0
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2D video tracking

@ Tracking 2D

lllllllll

Oup,
Slag,
Newn.

.



© Tracking 2D — 360°

2D video tracking

Tracks
constrained to 360° sphere



© Tracking 2D — 360°
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¥ Solar System - Camera path

W} camera_solarsystem_location.00

~ Add Object Constraint v

vJ X o

— Lra)
rarget M, camera_solarsy.. X

Path position
in time




™ From cosmic scale to Earth re-entry
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https://docs.google.com/file/d/1Z-53DMW98gijINfPq_nSOFj1yRfQGTUw/preview

W™ From cosmic scale to Earth re-entry
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k. Room Setup
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FOV 45° * 3 = 135°




FOV 54° - 59° - 54° = 167°
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© Pokémon. © Nintendo / Creatures Inc. / GAME FREAK inc.
©"ll Baracchino" (Prime Video / Amazon Original)

d 3
* Real fime preview
# Limited volumetrics
* Rendertime:
5" - 60" /frame
=~ 350 hours
& L 4
D Eevee
y R
* CLlrendering
* Output: 43000 frames
/ ~ 60 gb
* Rendertime:
8h @ 20 nodes * CAM
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A video for a dome projection space

YouTube
@ Blender
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Blender Today LIVE #289




EEVEE ‘(— > C QA % p blender.org/bler Ipulls/159474 Q &% O & & wok

EEVEE: diti Il ble vi t ses
=1 YRR SOREROUAY I ViBWpOrL @ Developer Roadmap Projects Docs Blog Forum Builds 0
e @ EEVEE: Material Lighting Nodes - M

o EEVEE: Blocklist aov_consecutive_viev
L-_‘m + = “

o ®EEVEE: Add Support for Panaramic ¢ Issues Pull Requests Milestones Explore Products ~ Modules ~ % ~
Fixes A blender [ blender N ®Watch 286  WuUnstar 1.0k % Fork 1.7k
<> Code (® Issues 68k I PullRequests 20k (® Actions @ Packages ['l] Projects 24 [ Wiki

e Fix: GPU: Shader Tool: New BSL compi
e Fix formatting - Clément Foucault

EEVEE: Add Support for Panoramic Camera View #159474 Edi

- Clément Foucault merged 44 commits from L3GiaBao/blender:eevee-panoramic—camera—view into main 5 days ago

() Conversation 65 O Commits 44 + Files Changed 43 +1005 -228 N
-
@ Le Gia Bao commented 4 months ago - edited ~ Contributor (%) ++ Reviewers @&
G- Clément Foucault X+
Implemented
Labels e
« Panoramic camera types: equirectangular,
equiangular cubemap face, fisheye equidistant, Module Viewport & EEVEE
fisheye equisolid, fisheye lens polynomial,
central cylindrical, mirror ball. Milestone Q3
» Render 6 subviews (fixed 90° FOV each, 5% overscan). No Milestone

« Subview enable/disable masking (PanoramicViewBits)
to skip faces not needed for narrow FOV. Projects

ccumu|ate radlal depth for panoramlc projections. No projects
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v MW ObjectMode v
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O\ Search

. ey

o s

v 3ceneAmIon.002 '

Shutter (Render Data) 9@
Playback v

Layout  Modeling

View Select Add Object GIS
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Sculpting

b coval v X DM @

UV Editing

View Select Marker
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Texture Paint

A merc A sole A terra

Shading Animation Rendering Compositng  Ge: |#8v Scene ﬁm ©|@. ViewLayer
e X @ &5 scene v View Select Add Tav (@v Q seach -2
Options v 5 W camere_45gradi 0 © =G
& s.. > @ Ef > 8 Compositing... < B s 0o gowa
< v & camere_45gradi_2 o =H
> J= camera_empty_filament o D [@
v & lights o=@
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gv Q Search v
4y ® Camerafront4s.. > @ Cemera.. 57
3 Qv Camera032 o]
= V‘LBI!S : 362
& Type Perspective v e
Ve
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et L@ Focal Length .
a Lens Unit  Millimeters v e
6w e solae X g
@ Shift X
Vi
Clip Start
- > Depth of Field sy
i > Camera i ==
i - > safe Areas 1hy
i > Background Images 1253
" = Al Camera& LensEffects. Creativ i
1 > Viewport Display s
> Anlmﬁﬁon my
> eusmumnerUes

nebulose_biglie | Camera_front_45gradi_2 | Verts:27,583 | Faces:27,890 ]Tns 54,976 | Objects:1/8,762 | Memory: 2.93 GiB | VRAM: 3.4/8.0 GiB |5.3.0a
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