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What is Houdini Solaris? \



Houdini Solaris Introduction
Speedrun

- Houdini native integration with USD
- According to SideFX:

- “Suite of look-development, layout,
and lighting tools that empower
artists to create USD-based scene
graphs”

- Canaccess a variety of rendering 8
engines! E
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\ Why Solaris?

Would be useful to have a
native integration to and from
Houdini!

B/c Houdini is becoming more
popular to use as a tool

Can modify asset structure
with a visual, node-based
system

NODEBASED/SYSTEMS!



Workflow



Basic Overview of Workflow: Updating Asset

Upload an existing Modify asset within Export back into
asset from Griddle in ‘ update template ‘ Griddle as updated
the form of .usda files .usda files

- LODs
- Materials



Basic Overview of Workflow: Create New Asset

Create new asset in From local source, Add or modify any Export into Griddle
local Houdini mem——== upload assetinto ™= material variants ™= as a new asset with
LOD references .usda files




New Component Asset \
Structure



Saving Hierarchy

v WAHOO
v Geometry
v LODS
= wahoolODO.usda
= wahoolOD1.usda
wahoolOD2.usda

= wahoo.usda

v Material
= material.usda

= root.usda

material.usda

wahoolLOD#.usda

New Component Asset Structure

def Scope "Material™

{
def Material "shader™
{
token outputs:surface.connect = </Material/shader/shader_preview.outputs:surface>
token outputs:vex:surface.connect = </Material/shader/shader_surface.outputs:surface>
def Shader "shader_surface"”
{
uniform token info:implementationSource = "sourceAsset"
uniform asset info:sourceAsset = @opdef:/Vop/principledshader::2.@?SurfaceVexCode@
float inputs:albedomult (
customData = {
dictionary HoudiniPreviewTags = {
float default_value = 1
string ogl_diff_intensity = "1"
string ogl_spec_intensity =
}
I}
)
fusda 1.0
(

defaultPrim = "wahoolLODe"
framesPersecond = 24
metersPerUnit = 1
timeCodesPersSecond = 24
upAxis = "y"

)

def Xform "wahoolOD®" (
kind = "component”

def Mesh "mesh_e"

{

float3[] extent = [(-4.157354, 6, -1.644434), (4.157354, 7.835495, 1.644434)]
int[| faceVertexColntsi= [3, 3,13,13,13,53,13,13,53,13,83 53,1513, 3 83,13 ¥3 85003,83 43, 43,03, 13,83} 53,83
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Saving Hierarchy

v WAHOO
v Geometry
v LODS
= wahoolODO.usda
wahoolOD1.usda
= wahoolOD2.usda

= wahoo.usda

v Material
= material.usda

= root.usda

wahoo.usda

variantSet "model" = {
"LoDe" {
def "wahoolLOD@" (
append payload = @./LODS/wahoolLOD@.usda@
)
{
}

}
"Lobi" {
def "wahoolLOD1" (
append payload = @./LODS/wahoolLOD1.usda@
)
{
;i

3
"LoD2" {
def "wahoolLOD2" (
append payload = @./LODS/wahoolLOD2.usda@
)
{
}

New Component Asset Structure

root.usda
#usda 1.0
(
defaultPrim = “"wahoo_geometry"
endTimeCode = 192

framesPerSecond = 24

metersPerUnit = 1

startTimeCode = 192

subLayers = [
@./Geometry/wahoo.usda@,
@./Material/material.usda@

1

timeCodesPerSecond = 24

upAxis = "Yy"



New Component Asset Structure

e Allin usda format!

N\


https://docs.google.com/file/d/1HQZ_hYmSVWPOzfR9OTIa6mACf1TEL653/preview

New Assembly Asset \
Structure



New Assembly Asset Structure

( metersPerUnit = 1
startTimeCode = 177
timeCodesPerSecond = 24
upAxis = "Y"

)

Saving Hierarchy i ] Assembly kind
)
{
4 TeSt Assemb|y matrix4d xformOp:transform = ( (1, @, ©, @), (@, 1, @, @), (@, @, 1, @), (0, @, 0, 1) )
— uniform token[] xformOpOrder = ["xformOp:transform”]

> Iemonsqueezer ef Xform "lemonSqueezer" KI
‘ ST & SR Reference to root file in each asset
prepend references = @./lemonSqueezer/root.usda@
> teapot )

token visibility = None

; kitchen_usda matrix4d xformOp:transform

matrix4d xformOp:transform:xforml = ( (1, @, @, @), (@, 1, @, @), (0, @, 1, @), (0, 0, 0, 1) )

matrix4d xformOp:transform:xform2 = ( (1, @, @, @), (o, 1, @, @), (0, @, 1, @), (0, 0, 0, 1) )
uniform token[] xformOpOrder = ["xformOp:transform", "xformOp:transform:xforml"]

)
def Xform “teapot” ( Setting up visibility, transformations
kind = "component™ . .
e e e e and other properties for asset relative
) in this assembly
{
token visibility = "inherited"
matrix4d xformOp:transform
matrix4d xformOp:transform:edit2 = ( (1, @, @, @), (0, 1, @, @), (0, @, 1, 0), (@, -6.825883388519287, 12.419026374816895, 1) )
matrix4d xformOp:transform:edit3 = ( (1, @, @, @), (@, 1, @, @), (@, @, 1, @), (@, -6.825883388519287, 12.419826374816895, 1) )
matrix4d xformOp:transform:xforml = ( (1, @, @, @), (@, 1, @0, @), (0, @, 1, @), (0, 10, 0, 1) )
matrix4d xformOp:transform:xform2 = ( (1, @, @, @), (@, 1, @, @), (0, @, 1, @), (0, 0, 0, 1) )
uniform token[] xformOpOrder = ["xformOp:transform”, "xformOp:transform:xforml", "xformOp:transform:edit2", "xformOp:transform:edit3
}




Create New Asset/Assembly \



Create New Component Asset

e What userscando?
o Create own models or import the existing obj files

o Create new materials or change default shader s S

e Whatdo they get?
o Output new Component Asset with Variants

m Geometry Set model variant [ILT

. apiSchemas
m Material Set e et ——

specifier LOD2

materia varan: GG

model variant

mat
mat3



Create New Component Asset

e Set models
o Import obj or create models

. . . ° L]
=m - =m - =m - spherel (NI o<t
L]

[ repacked_BarrelWithLid_UV.obj [4 repacked_BarrelWithLid_UV.obj [] repacked_BarrelWithLid_U [WithNoLid_UV.obj ry

I e | |

.+ e

— matchsizel L)

_ matchsize2 _ matchsize3 o
= ’ & ’ B matchsize4
ol / a 7 a
/
x OUT_GEOM_LODO 3l volyreducel
- = ~ (= polyreduce2

. . > |
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Create New Component Asset

e Set Materials
o Import texture or create own

Surface Opacity Textures Bump&Normals Displacement Settings

&Prim:ipledshader shader # Q @ @
v
Asset Name and Path principledshader::2.0 4 C/PROGRA-1/SIDEEF~1/HOUDIN~1.653/houdini/o... & Base Color
Surface Opacity Textures Bump&Normals Displacement  Settings ¥ Use Texture #
v Basic Texture C:/Users/annie/OneDrive/Desktop/CIS5600/homework-04-opengl-fun-AnnieQiuuu/ass ¥ B 3%
sasecolor [ ©) o.692 0.735 0.06 % Tncintensi il 1 I %
Albedo Multiplier 1 |
I# Wrap Repeat 4 3%
& Use Point Color #
Automatic v
o Pached oo % Source Color Space v 3%
¥ shade Both Sides As Front ¥ & Lsedeaizedlpha 2%
e —m -
/stage/create_new_asset/ADD_MATERIAL x + .-
4 0 g@astage B create_new_asset T4 ADD_MATERIAL v @
|| Add Edit Go View Tools Layout Help % E . i: ] =] E 'i = Q E
P ES
shader

Surface surface
Opacity  displacement
Textures layer
Bump &Normals
Displacement

Principled Shader
(shader#): Set your

personalized shaders
here.




Create New Component Asset

Create Materials Assign Materials
— — éddvariant v i ~
. xz_Lgae;er:\Setry / “ va.\ﬁ tblock_beginl

/’, /_geome
7 e -2 Layers

Material ADD_MATERIAL
Libray(ADD_MATERIAL):
You can modify your

M
/Material/shader... (3)

/

L] LJ . .
2 : P 0 ssignmaterial3
'asstgnmaten“ asygnmaten@i g
o o / /_geometry
3 Layers

material shaders inside

this node. This will be : |
exported as a single configurelayer |
material.usda file

4 /_geometry / /_geometry —_
3layers 3Layers”

material.usda

/Material/shader... (3) /"( =
! varia ock_endl
e

/_geometry
2 Layers



Create New Component Asset

Input Name of Asset and file path
(A WR T A
lcreate_new_asset RESHRIEE mLL
/barrel_geometry asset name| barrel
2 Layers
temp_asset_directory C:/Users/annie/OneDrive/Desktop/barrelTest/
&y usd_rop
root.usda
M Geometry > il LODS } B teapotLODO.usda
B teapotLOD2.usda
B rootusda

B material.usda






Create New Assembly

e Create and export component assets

asset name kitchen

tmp_asset_directory C:/Users/wanni/OneDrive/Documents/UPenn/CIS7000/Final/test/ v B
reference_asset_name 2 +|=| Clear
x % label_name basic_bowl
x ¥ label_name table

create_new_assetl - create_new_asset

] /basic_bowl_geometry ftable_geometry
2 Layers 2 Layers

- usd_rop WS usd_rop2

root usda root usda




Create New Assembly T

fkitchen

e Create asset references nodes

o Set the hierarchy of the
reference asset af S

\ /kitchen/basic_bowl

- assetreference2

[ ] ]
/kitchen/table

o Adjust the transformation of the
component assets

Destination Primitive / chs("../asset_name") / chs("../label_namel")" S "
Primitive Kind Component
Parent Primitive Type Xform -

Make Instanceable
Reference Transform Variants
Source Second Inputif Connected &

¥ File Reference

Reference File  "chs("../tmp_asset_directory") "chs("../label_namel"”) /root.usda v B Reload File
Reference Primitive Reference Automatically Chosen Primitive s
Reference Pamitive P..

» Options



. basic_bowlLODO
| LODS
Create New Assembly L = R

e Merge and export assembly assets B basic bowlLOD2

e Filestructure

BN Geometry / B material

| Material _ ‘
I® basic_bowl / B oot

a mergel
W table

/kitchen/bas |
B oot B Geometry I

B Material

A usd_ropl

. root tmp_asset_directory”) root.usda



Update Asset/Assembly \



Update new asset

Input

1. Input fields on network
2. Clicked inside network

LOD geometry updates

Modify each LOD

Geometry clicking in “SOP|
modify”

>

Assigh new Geometry, or
modify in Houdini SOP

Save

« Add new Materials
« Editing existing
Materials

—

Change the material
variant accordingly

Save out your changes to
Disk

Material variant updates




Update old asset

LOD geometry updates
Modify each LOD )
T Assign new Geometry, or
Input Geometry clicking in “SOPI—1"" e ' G gini SOP Save
modify
Before 1. Input fields on network| Save out your changes to
2. Clicked inside network Disk
« Jidd new Materals Assign the material

« Editing existin H - :
B l.t',.,.g+ g variant accordingly

Materials

Material variant updates




Update assembly

Input

Check infos

1. Input fields on network|
a. working directory
b. new assets added

1. Check assets included

Update existing assets

1. Update existing assets

in assembly
2. Click inside network

SEVC]
Clean

1. Update

H

each asset in assemblyj

Save

Asset Info updates

transformations and '6
other properties for

)l using same network as|
before
2. Save

WV

1. Create new assets
using network popped
inside network

2. Save

Create new assets





https://docs.google.com/file/d/1psknLS2a7CKhDMSVNE003_TFXPCip70f/preview

L ODs and Materials \



HOIDS

filel
‘? repacked_BarrelWithLid_UV.obj

¢ o
— matchsizel

OUT_BARREL

- Used Polyreduce nodes to create LOD variants

file2
’ repacked_BarrelWithLid_UV.obj

matchsize2

S .
e —
L ]

[ polyreducel
Reduced To: 21.60%

OUT_BARREL_LOD1

L
’ repacked_BarrelWithLid_UV.obj
¢ o
- matchsize3
» 4
/
y
¢ o 0
polyreduce2
®
.
x OUT_BARREL_LO2
L ]



Materials

- Added material variants with material
library node 1 iy e g

Material VOP  /mat/vibesl ~

- Materials are put into a variant such that »

Assign to Geometry
they can be selected in the setvariant e e
node B =

v Assign to Geometry

Geometry Path ol |
I [F ¥ Include Only VOPs with Material Flag Set
Material VOP  /mat/vibes3 ~
Material Path  vibes3 | S
€ Favorites ¥ Assign to Geometry
0 / 19 Geometry Path 8
é— Material Scop 16 h®  k Ty + ) m -
é_ ¥V vibesl Mate 5 d’ * - #a stage R create_new_asset B G
& >| vibes2 Mate 5 0 * Add Edit Go View Tools Layout Labs Help Xt H i} EFE® QB
d’[f vibes3 Mate 5 V) L3 ()
= e
[ & barel_geomet Xfor 3 O N materiallibraryl
& @ barrelLODD Xfor 2 component h® .k L

/Material/vibesl... (3)



\ LODs and Materials .usda Files


https://docs.google.com/file/d/1qC0G6-PICrydMs_8qQParQcWKuWKm3T1/preview

Hlelgldigle



Lighting & Rendering
Pipeline

Hip file opening w/ metadata
USDA asset import

Neutral Lighting in Solaris
Rendering in Karma
Outputting to disk

nmhwondeE

Blockers

e  Griddle build issues
° xForm is not boundable

Future Steps

Reinforcing asset scale & pivot standards

Material instancing

Dynamic camera adjustment to asset & meter scale
measure in render

Using the render image




Workflow Overview

1.

User click on “Render in
Houdini” button
Houdini is launched
headlessly
a. Assetdirectory path
mapped to file import &
render output
b. Karmarenderingis
started

Render image will be
generated in <20 seconds
from the XPU render

& Griddle Asset Manager

Griddle

=¥

lemonSqueezer

test

7 New Asset ‘

teapot

2} Search assets...

l Y Filter

4

lemonSqueezer

o
[T}

© Open
© Open in Houdini

© Render in Houdini
Commit Changes

< V0.1 W™ Unsync

B Windows PowerShe X B CAWINDOWS\syst X + | v

» Local: http://localhost:5173/
Network: use ——host to expose

registering handler for assets:list-downloaded
registering handler for assets:download-asset
Tegistering handler for assets:create-initial-version
registering handler for assets:download-version
registering handler for assets:remove-download
registering handler for assets:commit-changes
registering handler for assets:files—changed
registering handler for assets:open—folder
registering handler for auth:get-auth-token
registering handler for auth:login

registering handler for auth:logout

registering handler for assets:open-houdini
registering handler for assets:quiet-render-houdini

* 4.9.0
| 32 themes added htt, isyui

'~ @ Support daisyUI project: htips://o
Syui

Downloading asset 63576377-65e7-Ubc8-9cfli-1ac9b3u12196
fetching metadata...

fetching file!

writing!

unzipping!

removing zip file...

marking as stored!

we made it! check C:\Users\Linda\Documents\Griddle
Opening folder for 63576377-65e7-Ubc8-9cfli-1ac9b3u12196
Opening folder for 63576377-65e7-Ubc8-9cfli-1ac9b3u12196



USD Import and
Conversions to
Polygons

e Automatic USDA asset import based on
asset directory name

e Convert to polygon for compatibility &
performance

A USD Import

— unpack_usd_prims
o

unpack_usd_to_polys
o)




Camera + Neutral
3-Point Lighting w/
Skybox in Solaris

Camera

e Telephoto perspective
o  Still the “isometric look, but more natural”

e BigF-Stop for no Depth of Field

Lighting g
HDRI
Key light
Top light
Bounce

(o}
Jlights/hdri

key_light

o]
Nlights/key_light
2Layers

Light

top_light

o]
Jlights/top_light
2 Layers

bi;ck_spot
o

4441

Jlights/back_spot

Transform  View samplin;‘ Karma

/' Projection | Perspective 4
[} clippingRange 0.1 1e+06
A FocalLength 85

Aperture

Control Aperture /}
Horizontal Aperture 32
AspectRatio 16 £

,} ShutterOpen  -0.25 I
v 4 Shutter Close  0.25
#, Focsbistance 11 i
|
7 L FsStop 10 |
I
,' Exposure O I




Rendering with Karma

XPU

Resolution
e 1280by720(16:9)
Render Engine

e XPU(CPU +GPU)

o 64 samples with the following setting:

Saving to Disk

Diffuse Limit
Reflection Limit
Refraction Limit

Volume Limit

SSS Limit

L] [J
“ karmarendersettings

(0}
I /Render/rendersettings

2 Layers
usdrender_ropl

/Render/rendersettings

1
4
" —
(]
(]
1

Color Limit (0]

Russian Roulette Cuto...

« Shared Color Limit

2 \ l



Asset Resolver



What is an Asset Resolver?

Resolved Asset Path

@Asset ldentifier@

e InUSD, anything withthe '@ around it

e By default, pxr uses file paths on disk to
resolve assets

e We can define our own by creating an asset
resolver plugin

e https://openusd.org/release/api/ar page fro

nt.html
e "ArResolver and "ArAsset’ sublayers = [
o pxr/usd/ar/resolver.h @. feeom«otuuesL usda@,
@./Material/material.usda@

o pxr/usd/ar/asset.h


https://openusd.org/release/api/ar_page_front.html
https://openusd.org/release/api/ar_page_front.html

\ Qur Asset Resolver

Entry point to asset:

{asset_name}.root

Specify asset layer/variant

{asset_name}.{layer}.{variant_set}.{variant}




Qur Asset Resolver

{asset_name}.root — entry point .usda file, contains all layers
{asset_name}.mat — Material sublayer of asset
{asset_name}.geo — Geometry sublayer of asset

{asset_name}.geo.model.LODO® — variant “LODO” of the “model” variantSet

{asset_name}.geo.model.LOD1 — variant “LODB" of the “model” variantSet
{asset_name}.geo.model.LOD2 — variant “LOD@"” of the “model” variantSet




Demo

File Edit F — .
Create = Modi M CIS7000HoudiniWorkflow X 8 Griddle X
{ .

. < ™ G ) > Documents > Griddle >

Box S|
Scene View

B O new @ N sort ~

B
# Home Name
B Gallery | lemonSqueezer_b245f3da

M test_salkdjf3

B Desktop » B storejson
' Downloads »
& Pictures »
® Music »
. Documents »
¥ videos »
M projects »
I devkitBase »
I Season 05 »

I Screenshots
W lemonSqueezer_b245f3da

I test_salkdjf3

Bie:ns |
) < |
E 40 £ @ 0L e 1 1 »

Shift+RMB to toggle full range

M UsdAssetResolver v0.6.6

[

View v

Date modified

4/29/2024 11:48 PM

4/29/2024 10:37 PM

4/29/2024 11:42 PM

Type
File folder
File folder

JSON Source File

Size

4240

Q

Driv.. < w
Search Griddle Q Caustic
ight Light
mv
(B Details

[ R4

v <h|©

[EQ 0 channels A

249 <= KeyAllChannels v

., Auto Update 4


https://docs.google.com/file/d/1taK0ZcgyToAXMhMR9__Wi0bALxZbRytq/preview

Demo (Assemblies

L .
S Main ®

File Edit Render Assets Windows Help [B solaris 4 & Main v
TestGeometry | Oceans 4 v | LOPLightsand Cameras  + v
/ = o) 3 A ™ %
i ) ) [ | . & ¥ & T
Test t Test Test Test Test Test Test Geommetry Envionment _ Karma
Geometry:... Geometry:... Geometry:... Geometry:... Geometry:... Geometry:... Geometry:... Geometry:... Camera PointLight SpotLight Area Light Light Distant Light Li Physical Sk...
SceneView X Animation Editor % Geometry Spreadsheet x < W v | ccreate_new_assembly x ContextOptions Editor x Performance Monitor x < -

- £ stage v @ @. - £ stage v < @
# @ ‘vsuhmlnork ccreate_new_assembly #v Q @ @

asset_name assembly

= Subnetwork 8
g - tmp_asset_directory C:\Users\micha\OneDrive\Documents\Griddle\assembly * B
reference_asset_name 0 =+ Clear

B .

fa)

|

fstage x +
I ﬁ} 4 stage v

Add Edit Go View Tools Layout Help % EE . E E E 'l = Qn

Geometry Spreadsheet x Scene GraphLayers x < -

- £ stage v @

B H0& B B ¥BO [u==E r ao \

A Primiti Descen Kind P L O®* k| Name Value Value ' Metadata = Editor™!» ;
- € Favorites Y ;

/ : \ new assetl ccreate_new_assembly

Education
¥ Filter vl ¥
1 24 438 72 96 120 144 168 216 Z
a4 > >rl2  an f } | > ! 72 | okeys,0/0channels &
n '@ (=) @ 1] —e- 1 1 [3 4240 240 9% KeyAll Channels s

. AutoUpdate %

Shift+RMB to toggle full range »


https://docs.google.com/file/d/1TxAb8i_TU0VS2e_wktnLJYv45hiEw3pR/preview

Asset Resolver Further Work

e Export USD’s with custom asset
identifier
e \Version pinning (latest? absolute
verskans?) @lemonSqueezer.geof@,
e Use more robust API (define an @lemonSqueezer.mat@
ArAsset + ArResolver)
o fetchdirectly from our database
e Mayaintegration

subLayers = |




Griddle Integration \



Overview Create a New [l Select an Existing
(Component Asset) Asset Asset & Turn on Sync

“Open in Houdini”

Advantages:

l
e Maximally adhere to Griddle’s
workflow
e Separate database interaction l
and 3D asset generation
l
N
EIFE: Griddle side

@& Python scripting l
OIENER: Houdini side Commit ChangeS




Examine asset folder: print('0ld asset structure')

# get houdini node parameters

class_structure_node = hou.node("st 2

No USD file at all asset_name = class_structure_node.} " o
original_asset_directory = class_st ; set_di
new_asset_directory = class_structt ory")

Old USD structure: # set inputs
Asset name.usda asset_name.set(assetname)

S original_asset_directory.set(source
Asset—name—mOde!'USda new_asset_directory.set(args.new)
Asset_name_materials.usda

Asset name LOD#.usda # set this node as the current sele wport
- - class_structure_node.setCurrent(T

class_structure_node.setDispl:

test

New USD structure:

Root.usda

Geometry/asset_name.usda
Geometry/LODs/asset_name_LOD#.usda

D] Houdini @ Open €3 Render

Material/material.usda

O Open Folder



https://www.sidefx.com/docs/houdini/hom/hou/index.html

Houdini Command-line Scripting &
Hython

- Shoudini template.hip launchTemplate.py [optional flags to python]
This way of launching Houdini is the special command line tool that REQUIRESs the user to set SHFS
system environment variable to their local houdini installation path so we can locate the specific
Houdini version and executable to run.

- Shython script.py [optional flags to python]

Hython is a Python shell that ships with Houdini that is slightly different from the standard Python
shell. It can launch Houdini headlessly without Ul so it’s perfect for the lighting template, which
contains an automation for universal lighting, to render out an image.


https://www.sidefx.com/docs/houdini/hom/commandline.html#hython

First iteration:

loudini Apprentice Non-C

o . . . . L .
File Edit Render Assets Windows Help  [H Solaris 4 &) Main H &S Main V@
TestGeometry = Oceans < % LOP Lightsand Cameras 4+ v
- o y
) { ) . S « ¥ @& M % & :
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https://docs.google.com/file/d/13hokxXSApT2ytitIp-fHgdz6u-NDnHDF/preview

Thank
you

Houdini is awesome. Solaris is fantastic. USD...?



