Virtual Reality & 360 Rendering

Student 360 degree render by Jonathan Cohen

Instructor: Wobbe F. Koning
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Lat Long (equirectangular) Image

Panorama image format

Images: http://admvfx.com/knowledge-base/panorama-formats/
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Virtual Reality (VR) vs. 360° Video

VR 360° Video
Real Time rendered Prerecorded / Rendered
Stereoscopic Can be Stereoscopic
Full Head Tracking Head Tracking
Can include movement Rotation only
Controllers add more looSeliCRR
interactivity. Linear / Non-Interactive

Both can be experienced through a Head Mounted
Display (HMD)

Can be combined :)
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Rendering 360° Stereoscopic CGI

LEFT EYE

| =}

RIGHT EYE

—-<—]
LEFTEYE ‘5 ~<JRIGHT EYE ’

Arnold 5 has a camera for that.
Image: solid angle
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Mixing VR & 360° Video

Pre-rendered footage has fixed camera position
Moving HMD does not change perspective

Real time rendered object support full parallax

Scale
Maya default unit = 1 centimeter
Unity default unit = 1 meter
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Placing you Camera

Camera should be placed at eye level
Rotation X and Z should be O (zero)

Average height of U.S. Adults (age 20+, Wikipedia)
175.7 cm (5 ft 9 in) for men
161.8 cm (5 ft 3 12 in) for women

1.80m {max) »

Image right: Eye levels
Irish National Disability Authority

1.35m {min} »

1.15m (min) =
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How big is my scene?

Maya Units by default set to centimeter

il

/

88 4o fols
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Use Reference to Estimate Scale

e
% persp

Andy, for instance
Andy Rig by John Doublestein
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Use reference to Place Camera

Place Camera at Eye Level
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w W

*  Pole Merging

_ ] ]
! . Top Merge Mode cosine -
; 0.0197712 Top Merge Angle 90,000 | "
==

r"\-\.i
Bottom Merge Mode cosine 7

— Bottom Merge Angle 90,000 %

Merge Shader 3.000 "

persp ¥  Common Attributes

Object that are to be real time rendered in Unity are
NOT included in Render

Set Eye Separation to match scale of scene
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World as Viewed from Tower
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Playing 360 video in Unity

Create a SkyBox Material i s Tooom—
Set this as Environment (E—

Sun Source one (Light)

Window > Lighting > Settings =

Create a Render Texture e e
Select it as input for the material

Compression | Auto
Intens ity Mu|tip|i¢!r ————————————) | ]
Bounces ]

| Skyhox

. O Inspector
& Inspector = B

SkyBoxTx @ . skyBoxMat @
s, Shader | Skybox/Panoramic

¥ Realtime Lighti
Tint Color bk

Realtime Global lllumin: |«

Dimension | 2D

Size 2048 | x [2048
Anti-Aliasing | None il
ColorFormar  [mamz 1

Exposure
Rotation
Spherical (HDR)

¥ Mixed Lighting
Baked Global llluminaticf«

_—————————————— Lighting Mode | shadowrmask %
Depth Buffer | At least 24 hits depth dwith stencil}

sRGEB {Color RenderTe[ |
Enable Mip Maps ]

Auto generate Mip Ma o
- Image Type | 360 Degrees

[ Auto Generate | Generate Lighting

Mappin [ Latitude Longitude Layout
pping

0 Non-Directional Lightmaps L]
Dwnamic Scaling

3D Layout | Ower Under No Lightmaps

Wrap Mode | Clamp
Filter Mode | Bilinear | Render Queue | From Shader 411000

Aniso Level IS 0 Double Sided Global llumination
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Put your video in your scene

= Hierarchy | M= HiScene € Game 5 Asset Store € Inspector | =

1 ' l VRcones_wRef [ ] Static =
|

| reate ~ ||| | shaded | |20 || @ | <) | & 7| | Gizmas 7| (ErAT
v (-ﬂskyllox* =
Directional Light |
VRoones_wRef ¥ .~  Transform
Cubes_2k Position X0 Y0
B [CameraRig]) ) Rotation X 07 ¥ |0
Scale X1 [¥i1
v ﬂ [+ Video Player
Source
Video Clip
Play On Awake

Tag | Untagged # | Layer| Default =

< Persp

‘Wait Far First Frame
Loop
Playback Speed

Render Mode
Target Texture

Audio Qutput Mode | Direct

Add Component '

Set to Render Texture with SkyBoxTexture as target
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Getting "Platform™ to Unity

Export "Platform” (in this case, the Tower)
as Maya Binary
You can include reference object

Cutliner M Export Selection
Display Show Help

Look in: l M4 2018 Spring\ 4AR394\AR384 SP18 Maya\scenes - # .’” E E
L Folder Bookmarks Name & Options...
[ 1] y Cr
s H: L.JITIDLItEI' .mayaSwatches : -
- B Desktop il ¥ General Options
B Documents edits
Ll & Wobbe F. Koning % 01_andyRig.00.mb ' Default file extensions
#f= pPlanel H;' 01_andyRig.01.mb
i _ ; W 01_andyRig.02.mb ¥ Reference Options
i Current Project B 01 _andyRig.03.mb
renderCam 2% R : o i
; C ME/2018._Spring/AR ¥ B 1 andyRig.04.mb v Preserve references
§ nurbsSpherel %:-1_andyRig.C'S.mb
3% directionallight1 s Workspace Root = - M g7 andyrig.mb Keep only a reference
=~ ™ scenes B o1 andyRig_2017.mb
S S B o1 Fimbioir 00.mb
™ images/CloudyFlu i i
ZAnd anoP Wosd R M0 Filmboir01.mb
. locatorl M renderData B 1 FilmNoir.02.mb
* locator2 M clips % 01_FilmMNoir_2017.mb ¥ indude Options
. : o M 01_FilmNoirW.01.mb
7! distanceDimension1 ™ scripts B i o bl these i
e ™ data we 01_FilmMoirW.02. mb ncude these inputs
41 Andy:Andy. B movies W 01_FilmMoirW.03.mb v History
) defaultLightSet : Time Editor " i EE' 01_FilmMoirW.04.mb v Channels
) defaultObjectSet ﬁ 01_FilmNoirW.05.mb v : 4 b
01 FilmMairV.06. s
) lightEditorRoot Set Project.. et Il B »
FH 4 AndyRN
File name; 11_Towerd4Unity.00.mb Export Selection
Files of type: Maya Binary g Cancel
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Open Exported Scene

Set Working Units to Meter

Windows > Settings Preferences > Settings

Edit Help

Categories Settings: General Application Preferences

Interface =
Ul Elements
Help
Display Up axis: & ¥ Z
Kinematics
Animation Waorking Units
Manipulators .
NURES Linear: meter »
Polygons
Subdivs
Font
Settings
Animation Keep keys at current frames
Assets
Cameras Tolerance
Color Management "
Dynamics Pasitional: 0.01000 .
Files/Projects
File References
Modeling
Node Editor
Rendering
Selection
Snapping
Sound
Time Slider
Undo
XGen -

World Coordinate System

innular  daarasc -

Time: 24 fps ]

Tangential: 010000 |

Save Cancel

persp
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Scale Object to Match Working Units

You may use measure tool, or create reference cube
Reference object helps
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Freeze Scale, Place

View Shading Lighting Show Renderer | | View Shading | Lighting Show Renderer

w4 BT [e] I-ZI-EIEI-. | mipaEC N 4o 2| [EEE D EED Y

On the object you want to
be rendered in real time

iE
Camera in Unity is placed Hhﬂ
at Origin (]

View Shading Lig g Show Renderer
MR LS EOE DEED (el L4 | EEE BEE

e - o
] 1 a1
Il

Move object so the origin
IS exactly where you

would be standing to view )
world as rendered

side |-X
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Export as FBX

M Export Selection

Cutliner

Display Show Help

Look in: .I‘.-l:".2C-1S_Spring"_.t.RB9—1"_.‘5.R39—1_SP1S_I‘.-1a3-'a".assets - R | u* E E

Folder Bookmarks: e Options...

Ll ¥ My Computer -
i M Desktop ¥  General Options
B Documents

| & Wobbe F. Koning

s

v Default file extensions
- distanceDimensionl

locator? P Reference Options
locator1 P Indude Options
3 Tower
. ¥ File Type Specific Options
Andy:andy_waorld
Andy:Andy_All ) Presets
— _ Current Project:
(gl) defaultlightSet Current Preset: User defined
- " i a/AR W
I:o:ldefaultOhjectSet M:/2018_Spring/AR
- ¥ Includ
.:.:. lightEditorRoot & Waorkspace Root ACHEs
s . W scenes | S et
P eometry
andyRMN ™ assets
M= images/CloudyFluid »  Animation
M sourceimages
M renderData > s
™ clips
= sound P oL
Light:
M ccripts 'ghts
& data .
= movies b Audio
™ Time Editor :
[ — P  Embed Media
B scenefssembly P Connedions

¥  Advanced Options

¥ Units
Scale Factor: 1.0

Automatic v*

¥ Axis Conversion
Up Axis: ¥
Set Project... F|

File name: T-:nwerl Export Selection

Files of type: FBX export 5 Cancel
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Export as FBX
File Type Specific Options

......

Export Selection c :
Include settings not crucial e —

© Include Options
" File Type Specific Options

Presets

Units: Scale Factor 1.0

¥ Incude

4 Geometry

When using mm as unit, this st
should be 100 e

P  Audio

Axis Conversion - Up Axis: Y o

P Connections

¥ Advance d Options

¥ Units
Scale Factor: 1.0

¥ Axis Conversion

v ou

Export Selection

e Cancel
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Open the Unity Project

€ Unity 2017.3.1f1

Projects Learn. B New  [fopen (@) My Account

On Disk TestAgain

Path: MA2018_Spnng\Wive VA | Unity version: 2017

In the Cloud [§8
VRBinteractTest

Path: GAProjects\Unity | Unity version: 2017.3.1

ViveTest

Path: M:AZ018_SpnngiWVive VR | Unity version: 2017.3.1 | w-i-koning

VRtest

Path: MAZ018_SpnnghVive_VR | Unity version: 2017.3.1 | w-f-koning

A Y B N A N AT A e e <A A A
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Import the FBX file

Assets > Import
New Asset

Q Import Mew Asset

L v 4 <« AR394 SP18_Maya > assets
Organize » Mew folder

AR_REV

AR394
AFX
AR394_SP18_Maya

Export directly to
Unity project’s
Asset folder

|| Allfiles (77)

MONMOUTH

UNIVE RSITY Wobbe F. Koning — 3-D Environments and Effects - AR 394




Unity Scene with Tower

er Hlerarc.h |—i'== = Scene ﬂﬁ!ﬁﬂt stﬂfﬂ .= | 8 Inspector s
|Create~| AT ) ||| shaded | |2 | |@izmest| @A )| = e ——
= = ™ |Cube [| Static ¥
v Ei A ii—— —
o i u . t| Layer [Def
Main Camera 7 Tag | Untagge Layer | Default

Directional Light o ¥ .~ Transform

Tuwer S A Position

r
Rotation

Scale

¥ | Cube (Mesh Filter)
Mesh il Cube

v iy ¥ Box Collider
£ | Edit Collider
Is Trigger -

Material [Rune Physic Mewna) |
Center
xo vlo
Size
®l1 |¥[
¥ .. Mesh Renderer
# Lighting
b Materials
Dynamic Dccluded [«

Default-Material

Cube added as extra check

Scale 1x1x1 Units > Meter Cube
Game Object > 3D Object > Cube
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In Unity: Scale is set to 0.01!

4 Scene | EiAsset Store 2§ Animator o == | © Inspector |
| Shaded ~||2D || o |l : el ) ” b l‘ [ SimpleMan

Tag | Untagged

... Simple Man (Mesh Filter)
Mesh i SimpleMan
v . ¥ Mesh Renderer
B Materials
Light Probes
Reflection Probes [ Blend Probes
Anchor Qverride MNone (Transform)
Cast Shadows [ on
Receive Shadows [
Motion Vectors

Lightmap Static L)

1
1 To enable generation of lightmaps for this Mesh Renderer,
*/ please enable the 'Lightmap Static' property.

Dynamic Occluded [

¥ % Rigidbody U2,
Mass 1
Drag 0

Exported correctly, comes in at correct size
Legacy setting - kept for consistency
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Textured & World in SkyBox

SteamVR camera added (SteamVR Package)
Package also required for stereoscopic SkyBox
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