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Motion Graphics
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Attributes Houdini

CG
BEW cvc o VFX Houdini
“ transform11 5 2 '%- . CG
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Directability uv
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1.2 Houdini

Houdini CG
Houdini Shelves
CG
L
Sphere Tube
Scene View X C V
Radial Menus
Houdini
= X Snapping X
= C Main C
= V Views \
Tab

Tab

TAB Menu

“ Main” [ ]
0OS X [Radial]

Tool Bar

Selection Modes -

Select Tools -

\
_—

Transform Tools -

Handle /—< x

Snapping Tools -

Viewing - / '
Tumble Pan olly

Render Region § s eometry_rubbertoy_objectl
2D ‘

Output Tools - S
Flipbook




< 3D
/Alt
S ) (Tumble) Alt[Opt] + [LMB]
R (Pan) Alt[Opt] + [MMB]
" & (Dolly) Alt[Opt] + [RMB]
(View tool)
Alt
**Esc (Escape) **
(Home Construction Plane) +H
(Frame All) +A
(Frame Selected / Home Selected)
+G
£ 2D
(Operation Control bar) 2D (2D
Pan and Zoom tool) 2D 3D
(Widget) Ctrl  +
(Ctrl+LMB) (locked

off cameras)

(Viewport Display Menus) -

(Pane Tabs)-

(Operation Controls) -

(Parameter Pane)-

(Display Options Bar)-

(Scene View) -

(Network Pane) -

(Playbar)-

0]

B ¢

v ©® D

(FIRST PERSON CAMERA)
(View tool)
(first person fly through mode)

/ (Toggle First person On/Off) M
/ (Dolly In/Out) W/S
/ (Pan Right/Left) A/D
(Look Around)

(VIEWPORT DISPLAY MENUS)
Vv

—|

(Shading Menu) -

(Object Display Menu) -

( )

(Views Menu -

/ (Reference Plane/Ortho Grid ) - /
(Construction Plane )- /
(Lock Camera)-

(High Quality Lighting with Shadows)-

(Display Primitive Normals)-

(DISPLAY OPTIONS)

(Scene) (Network)

(Display Options) D

THE HOUDINI WORKSPACE



3D
ul

New Pane Tab
New Pane Tab Type

RMB-

Network View [Alt-2] -

Parameters [Alt-3] -
Tree View [Alt-4] -

L

Ba Obj

Houdini Panes

Animation Editor

Viewers > Scene View [Alt-1] - 3D

Composite View [Alt-0] - [COP]

Viewers > Motion FX View [Alt-*] -

Solaris > Scene Graph-
usD
Solaris > Render Gallery -

Solaris [LOP]

Solaris > Light Linker -

Render Scheduler -

Material Palette [Alt-7] -

aluminum metaigrate | blackrubber

15
TranslateY - [4:98038

Animation > Channel List - Houdini
Animation > Autorigs-

Animation > Character Picker -

(CHOP)



Inspectors > Geometry Spreadsheet [Alt-8]-

uv Desktops
Inspectors > Data Tree- Windows > Desktop mac0S Desktop
Mantra Rendering > Render View [Alt-9] - Mantra

| [F] Build
nimate

Build

Mantra Rendering > Take List- “ Take”

TOPS > Task Graph Table - T-

Misc > Orbolt Asset Browser - Orbolt.com
Orbolt

Misc > Textport -

Misc > Python Shell -? Python

Drag here to position divider Shelf Sets

LMB-click here to collapse up

LMB-click here to flip panes
Alt LMB-click to flip orientation

LMB-click here to collapse down

Ul Houdini

Houdini Dark Houdini Light “
Houdini

A N
File Edit Render Assets Windows Help 12 Build n £p Main
1 Create | Modity | Model | Polygon | Deform | Testure [ Rigeing | Muscles | Characters | Constraints | Hairuils | Guic

(™) - () g

PANES & DESKTOPS



Houdini Node

Houdini

Houdini

Node Flags

Toggle Bypass — /— Toggle Display .

Toggle Freeze ——*
&8 —Toggle Template . Dot

© Display Flag [R] -

“ Dot

Dot

Network
Houdini
LMB
J
RMB LMB

Jiggle Y
LMB
Alt + LMB

Alt + Shift + Ctrl + LMB

Alt + LMB
Alt + LMB Dot

Node Galleries

Render flag [T] -
ctrl- Display

“I* Template Flag [E] -

Freeze Flag -
Bypass Flag [B] -

Info Box

Network View
= Network Path

= Pane /
= Network Box /
= Sticky
This sticky can be used to make
Node Gallery 3 the network more readable for

other artists.

Tab

Windows > Gallery Manager

m subdividel




Network Types

Navigating Networks

Houdini

" Objects OoBJ

" Srface Operators SOP

- / Lighting/Layout Operators LOP N

" VEX Builder MAT

- Channel Operators CHOP

= VEX VEX Builder VOP

- Render Operators ROP

. Task Operators TOP

" Dynamic Operators DOP

- Compositing Operators COP/IMG

Houdini “

’ . Dive in

- Jump up
Network Paths *  0BJ/SOP

Back/Forward Button
r Path Hierarchy

= NN /NN=Q~U

Quick Marks-

Parent Node ——T Pin Path
Container Node
Drag Target to another Pane

. /
. Pin Path

(Node)-

Network Type -

Connector -

Dot -

Display Ring -

Render Ring -

Comments -

Palettes -

Bring up the Info Box using either
the Radial Menu or MMB-press on
the node. This panel gives you info
about the node’s contents, groups,
attributes and other important
facts. This panel also highlights any
errors that are interfering with your
workflow.

This panel will close automatically but
you can click on the Pin icon to keep
it visible as you work. You can add
comments and display them in the
Network view using this panel.

|

U

F8

Alt + < orAlt + =

Ctrl+1,2,3,40r5
1,2,3,40r5

MMB Space + LMB

RMB b Space + RMB / nUen
LMB

shift + LMB

Ctrl + LMB

®) LEARN ABOUT YOUR NODE

o

polybevell

NODES & NETWORKS
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Houdini
3D

Houdini
3D
Houdini

Attribute

Handle

Translate

Rotate

Translate

@ out

Rendering  Advanced
Sampling  Camera £f

w Lights and Indires

Houdini

Python

Reference > Scene Data

4=

£y

Ty Geometry

ch All

©.169481

Houdini

Alt

ctrl + E

-8.355272




(Custom Parameters) (Attribute Transfer)
Edit Parameter

Interface

(Attributes)
PYroFX W

(Attribute Wrangle)

Houdini _
Attribute Wrangle

Technical Directors

Class Point Primitive Detail
Vertex

Type . -
(Attribute Randomize)
Attribute Randomize

£3 Attribute Wrangle attriburanglel *Haoe®

Code Bindings

ndom Point Color
seed = 0.12345; // seed for rand
rand(seed + @ptnun);

oudini

ySpreadsheet =+

& obi [ sphere_objectl_fluid
Node: attributes |5

(Navigation Bar)-

(Node Name)-

(Attribute Class Buttons)-

(Point Number)-

(Attribute Values)-

(Filter)-
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Houdini

(Select Tool)

Select Tool
LY (Select Tool)
(
Secure Selection

(Selection Types)

(LVB)

Shif + LMB
Cctrl (Cmd) + LMB

ctrl (Cnd) + Shift + LMB

A
N

(Selection Techniques)

(Box Select)

@ (Lasso Select)
X (Brush Select)
N (Laser Select)

F2
F3
F4

F5

shift + V
2 sShift + C
@
*
)
(Selection Modes)
(Objects)-

9 (Objects)

Geometry -
& (Points)
ii (Edges)
& (Primitives/Faces):
® (Vertices)

(Twesk Mode)
Edit Tweak

gl RrWOWN

(SELECTION OPTIONS)
| (Edit | Components)-

(Select Tool)-
S

(Secure Selection)-

S
(Selection Types)-
Box
Lasso Brush Laser
(Edge Loop)-
A

[N
N



Group

Houdini Group
Group Select Al [N]
. i Group
RG] oo Lyex trudz1 * [nl & Group Create Group by Range Group Expression
5-6 9-10 roup Paint
Divide Into Individual Elements Group

5 6 9 10 polyextrude
Group

> W

. (Group Create)-
. (Group by Range)-
Enter b
. (Group Expression)- VEX
= (Group Paint)-

(Shading Options -

Shrinking Selection
. Display Filter

Display Options -

RMB Menu -
Inverted
Selections Boundaries
/ Growing and

SELECTING GEOMETRY
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& Edit (Edit Node)

Houdini
Edit Edit
T/R/E

@  (Edip
LR (Slide on Surface)
o
&

(Peak)
(Sculpt)

(Soft Falloff)

Edit Soft Edit Radius

(Edit Options)

Edit
" (Make Circle)
= (Evenly Space Selection)
" (Relax Selection)
. (Straighten Selection)

(Shading Options)-

(Sloppy Selection)-

(RMB Menu)-

(Component Selection)-

(Edit Options)-

T/R/E

HUD

Shift-C
Shift-E
Shift-R
Shift-8

4,

(Handle Tool
(Shelf)

Houdini
(Show Current Operator

Enter

(Show Current Operator) Display

TRANSFORM & EDIT

[y
(8,1
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Houdini

( SOP)
node) “ " Create)
& (Primitives) - Houdini
= (Grid) -

“ (Curve)-
NURBS
Houdini
%y, PolyDraw -
£ PolyExtrude( )-

7 PolyBevel -

( Polyextrude

%, PolyBridge -

=% PolySplit/Edge Loop/Knife(

# PolyExpand 2D( )-

4 PolyReduce -
uv

%9 PointWeld( )-

(geometry/SOP

Houdini

-©- Clip( )-
Ik Mirror( ) -

«© Copy and Transform(

A% Blast(

< Dissolve -

Delete

Houdini

« »

Houdini

&L, Revolve( )-

& Skin( )-

$Rails( )-




@ =< +

Houdini

Voronoi

( ) Houdini (Topobuild)
Pixologic Z-Brush
(¢ Bend( )-

<8
©
(o]

% Lattice ( )-

% Mountain(  )-

©Ripple( ) -
“© Waves( )-

b’ P -'|.-'|1:ci'.--e

Houdini

Polygon

(PIXAR) OpenSubdiv
NURBS( B ) Karma Mantra

MODELING TOOLS

[EEN
N
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UV

uv
Houdini uv uv
SOP uv
uv uv
Houdini uv n uv (UVedit)
uv uv uv (UVtransform) uv
“ uv uv

(Show UV Texture)” “ (Display Options) uv
” UV “« > UV ”

) AN

(Pack Islands in
Cavities)”

w UDIMS

uv uv UDIM UV




uv

uv

uv
uv2
uv

uv

uv
SOP

uv
uv,
uv VOP

uv

uv

uv

uv
uv uv uv
uv

Checkerboard

rilpic R

uv (UV Overlap,) UV
Backfaces) UV (UV Distortion)

= Performanc
% obi g torus_object2

Gf Attribute Transfer attribtransferl

Primitives

Attributes

(Y

UVS & TEXTURES
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mat/vex
Houdini
“/mat”
(Karma) (Mantra) VEX
X(Material X) X

(Lucasfilm®),

( ) Houdini

(Brent Burley) “ " (BRDF)

“ »

(Principled Shader)

VOP

iy Principled Shad

Surface

v B:

VEX
LOPS)
Tab Material X
LOPS

Solaris LOP /mat
LOP Houdini VOP
“ LOP” Shader FX

LOPS
aluminum metalgrate blackrubber
LOP- LOP

/mat



VO P “ ”

“ Shader FX”

Alpha

“ (Edit)">"“ (Collapse Selected . N
into Material)” . .
. C)
. R
Solaris Karma,
“ LOP(Assign Material LOP)” *“ LOP
(Material Variati on LOP)”

Mantra, “ (Data Tree)”

Collaps
Collapse Selected into Material

Unhide All

New Style Sheet

Houdini : O

Automatic

Script From 9

Automatic

VOP -
VOP

Alpha -
Alpha VOP
Alpha
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N

Solaris:

Solaris Houdini uUsD
usD
SOLARIS: LOPS( ) LOPS
Houdini
Solaris /stage LOP LOP(Scene Import LOP)”
LOP
UsD
Karma !

usD

LOP usD SOP

Solaris usD( o

>, emw= 0
y . { = 4 - I I | |
Solaris/LOPS usD, === ]
Usb |
j LOP usD
usD (Sublayer)
o q LOP(Reference LOP)
LOP Karma Hydra LOP(Edit LOP)
Hydra usD
SOLARIS
FUSD
LOP - LOPS

Houdini GL  Storm(USD GL

) s
Karma Hydra &

-UsD




usD usD LOPS
3D LOP LOP

“ LOP

S 2 (Material Variation LOP)”,

¥ Flatten node input layers

Scene Graph Path Reference File Reference Primit Payload

ayout Asset B -

B, @ # § sourcefile: C;/Us

&/

POOOOCOOOCO00

Jar with Hs

Edit LOP ” Layout Asset Browser
LOP Layout LOP

usD

LOP
“LOP (LOP Actions)> (Inspect Active Layer)
! usD usb

onData = {
int HoudiniPrimEditorNodel

“ LOP Edit LOP, " “ (Use
Physics)” Houdini

omData
int HoudiniPrinEditorNodel

ind ponent”
dd s /Des s fixed/solaris_demo_files/LOPS_DENO_FILES/Lib

(LOPS)
(LOP)

usbD

FTOPTPTTS

U S D q » ” 3 = Full Geometry

o
O®
o
o
o
I
ToEL

GGG

group \ Full Geomet




Solaris:

Karma

Alt

fcameras/cameral

cameras/cameraz

Solaris/LOPS

(Focal Length) -

)Shutter Open/Close -

(Focus Distance) -

Mantra

(Horizontal/Vertical Aperture)-

RenderMan Arnold)

HOUDINI FOUNDATIONS

N
n




ate
E¥s
Houdini Solaris LOP
/
e (Point Light) -
UightLinker Lightlinkerl
@ (Spot Light) - iy
M © T ughts/Keylight
i (Area Light)- T Ee——
T LeARimLight [ © Wughtslall_Rim_Lights)
ghtfimLig £# /Tabie/Botlles
§ Moo :
¢ (Geometry Light)- ® comeighi EJI‘;;BZ;;E,W.-A o s i
&
& (Distant Light)-
< ( Environment Light)- RS
“ Light » =« Light

Mixer LOP " LOP
“ ” [Shift+s]) ”

[Shift+D]) » ([Shift+F]) Solaris/LOP Houdini

SHADOW MODE
[Shift- F]

LMB-click to place Pivot

Shift -LMB-click
to place Target

N..o-.... T e e e e o o

"‘-...'Qoo‘ -—--o-o-o-
- “ oo
v’ .

Ctrl : I '\ T g

Ctrl+Shift e e e e e e EE——

- % Light Mixer lightmixerl
El X x @
- Lights % sliders [ Atributes @ Transforms
O B jlight oy KeyLight BGSpot Logolight
© - ALL_Rim_Lights
¥R BGSpot
- MR Keylight
M LefRimUight
& Logolight
Y% RightRimLight
0 Tablelamplight

RightRimUight || TopRimLight

-
T I TOPRIMUEHT
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KARMA

Karma Solaris/LOPS (USD) Solaris
Hydra RenderMan (Autodesk Arnold)
usb CPU V-Ray Maxon RedShift AMD ProRender

W wemiomt

Karma USD Hydra

Karma

2% -
0:04
Karma VEX USD Material X
KARMAXPU Karma
Houdini 19.5 Karma XPU GPU/ Karma, Solaris/LOPS
CPU Alpha
Karma
XPU

i

Render Settings Prim Viewport Settings

Karma XPU usD MaterialX

VEX

| KARMA

- Karma
LOP
Karma LOP - Karma LOP Solaris
LOP ;

MPlay - Karma Mantra

MPlay, MPlay




[ (Render)">"
“Mantra-PBR”

Karma LOP

Create Render Node
Edit Render Node

Tab Karma ROP
LOP
RoP
ROP
I
(ROP)
Karma Mantra
COPS

Windows

(Create Render Node ">

Help [H Build

Mantra

| Mantra- PBR

Mplay

(ROP),

Houdini

Nuke

MANTRA
Mantra Solaris Houdini (LOP)
Solaris/LOPS
MPLAY Render Anim - ma
MPlay Karma, )
Mantra

PAEPIPAI — (Sl

Gamma -
Gamma
2.2 Gamma

RENDERING
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= Set Keyframe K
= Toggle AutoKey Alt + K
= Key Handle Ctrl + K
= Key Translate Shift +T
= Key Rotate Shift +R
= Key Scale Shift + E

Alt

“ Keyframes > Set

Keyframe 7,
24

= Play Forward t
= Play Back |
= Next Frame -
= Previous Frame -
= First Frame Ctrl +t
= Next Keyframe Ctrl + —
= Previous Keyframe Ctrl + <

Motion FX CHOPs Houdini

(Replace) (Cycle) (Repeat)
(Stretch)




“ (Misc)”

[d] *

frame Color

“ (Pose)”
(Motion Path)”

»”

= View All/Home
= Pan
= Zoom

4,,7,,,/,/////»

MMB
RMB

(CHOPs),

“ (Motion FX)”

“ (Motion FX)

CHOP

noisel

€ Ho

CRAREITEL

+

els Edit View Tools Snapshots TimeGroup Settings

Function
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Houdini Houdini

Houdini
2
Houdini « ” « » « Houdini
nu Houdini
3D Houdini
« (Bone)n « n oo« ”
CHOP
V'S
W\
| NN
E
Ny
bb

Houdini “ (Capture Regions)

. (oeformy & KINEFX
KineFX

[SOP] KineFX
Houdini
FBX

fbxcharacterimportl
o o 0
Delta Mush

Y
{ ) rigposel
\\\_/ Y o

[]

o o o
“\ bonedeform1
O (o}




Houdini Houdini
(Muscle)”

Houdini
(Parameters and Channels) ( )
no> (Create Nested Channel Groups)” , ( )

Houdini ’ (Add
Hair)”

CHARACTER RIGGING & FX
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w
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Pyro FX Vellum FLIP

Houdini
(Dynamic) (DOPS) GPU, ( POP Pyro
(Geometry) ( " ) FLIP (FLIP solver)( (Volume
(SOPS) Motion)">“ (Solver)” ) OpenCL

Rigid Bodies

% (Gravity Force )-

Particle Fluids
' i Sk ° (Drag Force) -
* (Uniform Force)- DOP
@ (Fan Force)-
" (Fluid Force)-
®
DOP . (Wind Force)-

b=y (Magnet Force)-

9 (Vortex Force)-
Houdini

@y (Rigid Body Solver)- Bullet Houdini

<] (Static Solver)- ————

@ Flip (Flip Solver) - T FLIP

* (Whitewater Solver )- FLIP

2 Vellum (Vellum Solver)- A POP

=+ POP (POP Solver)-
© (Wire Solver)-
(Finite Element Solver)-
) (Cloth Solver)- ( )
', SOP (SOP Solver)- SOP n I O

Create Deforming Active Objects.



DOPs
“ (File Cache)”
bgeo

Initial State ~ Glue | Collisions ~ Physical

RBD Solver Bull

Volume S
(4 Qe
Volume Sampie

- N CWONG)

to Disk in Background

FrameRange ¥ y Simulation

“« (Pin)n (Spring)" «
(Slider)” “ (Glue
Objects)” « ow SideFX Labs Houdini

.+
4 = [h.obi  § AutoDopNetwork

add Edit Go”” View Tools Layout Help X :=H HEH

DOP
YR sroundplanel

sim
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Houdini

“ |sooffset”
Houdini
Houdini

r -

Original Geo Tetra mesh: Cubes

(Cloud Rig)”

“ (Cloud,)” (Cloud Noise)”

“ (Cloud light)”

Houdini

Houdini

VDB Houdini

0
°

m cloudl
N

oudnoisel

NG cloudiight _light

o o
mﬂ cloudlightl
alll

Houdini

SideFX . (Andreas Glad)

OpenVDB( VDB)
“OpenVDB C++

"-openvdb.org

Houdini [SOP] OpenVDB
Houdini

. (Colliders)-

] Simulation Fields) -

. (Hair and Fur tools)-

. (Terrain) -

. (Rendering) - Mantra



Houdini

3D
Houdini
Houdini 2D 3D
3D
Mantra

ARON KAMOLZ

“ (Heightfield)”
(Heightfield Pattern)”

(Heightfield Erode)

“ (Heightfield Output)

Houdini Houdini

Engine (Unreal) Unity

TERRAIN & HEIGHTFIELDS

w
(8]
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wl SideFX

ideFX Labs Houdini
Houdini
Labs Houdini

Houdini

Houdini
SideFX Labs GitHub

Labs Houdini SideFX Labs
! (Update Toolset)”

“ (Production Builds Only

SideF¥ Labs
Update
T-:F-:-I;-':t
“Labs”
Houdini SideFX Labs
Labs
fbx csv
0¥ (Vertex Animation Textures) -
(ROP)

A (Flipbooks Texture)-
9] (Destruction Cleanup) -
) (Skinning Converter)-

GL Karma PyroFX

SOP(

uv

2 (Make Loop) -
(@] ( Volume to Texture) - “ !

Ryan Brucks 4
e (Flowmap) -
(Flowmap Visualize)- Houdini
(¢} (Flowmap Obstacle )- SOP
J:\ Niagara ROP - HDA, Bullet

UE4 Niagara
A (Gamedev Procedural Smoke -
SOP

2\ rROP (ROP Vector Field) - UE4

uv
¢ AliceVision AliceVision Photogrammetry - AliceVision

3D

A ZBrush Bridge - GoZ Zbrush

Houdini  Zbrush
A (Delete Small PartsO -
9 (Delight) -
M GameRes -
=i (Maps Baker) -
JAA\LoD (LOD Hierarchy )- LOD
o (Mesh Sharpen)-
A (Edge Damage)-

FBX



Labs
A (Physics Painter) - SOP,
i (Building Generator )-

@ OSM  (OSM Import )- Open Street Map
OSM
Houdini
B osm (OSM Buildings)- OSM
& (Tree Tools)-
W (Cable Generator)- “ ”
“« ”n SOP( )
g (Curve Branches)-
SOP
L

[ (Dirt Skirt) -

H (Lot Subdivision) -
©® MapBox - mapbox.com Open

Street Map(OSM)
=) (SciFi Panels) - HDA
- (Snow Buildup) -
¢ (Terrain Texture Output) - errain Texture Rop

SOP
] (Decal Projector )- ( )
4l ( Calculate Slope)-
() (Curve Sweep) -
{ 4 (Extract Silhouette) - x y z

uv

uv
Houdini uv

UV(Auto UV) - uv

& UV(Inside Face UVs )- uv
" UV (UV Transfer )- uv

Auv (UV Visualize) - uv
uv

2 (Texel Density)-

Houdini

S Substance COP - Houdini Substance

Houdini

Substance Archive COP

) Rizom UV- RizomUV 4 SOP, Houdini

RizomUV
(0] (Quad Remesher) - QuadRemesher
Exoside
(&) (Instant Meshes )- DDS(DirectDraw )
© Sketchfab - Sketchfab
Ei3D (3D Facebook Image) - 3D

2.5D
[ ] (Marmoset ROP)-
Houdini
= (Gaea Tor Processor) -
.TOR
Labs Houdini

A (Crash Recovery) - “ >"
A (Network Paint)-
¥ (Sticker Placer)-
A (External Script Editor) - VEX Python

OpenCL (IDE)

SideFX.com/labs
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Houdini

Houdini “ (Asset Manager)”
“ (File) HDA Houdini
> (New Project)” “ HDA
(File)">" (Set Project)”
.otl .hda
=1 New Project = 51 Asset Manager = O »

»n_rig.hda
New Project...
Default)

| .HIP
Houdini .hip Houdini Houdini
Houdini hipnc( )

.hdanc .hiplc(
) .hdalc

File soccerball_82.hip Show files matching *.hip,*.hiplc,*.hipnc,*.}

Accept Cancel

File indie_file.hiplc Show files matching *.hip,*.hiplc,*.hipnc,*.|
I U S D Accept Cancel
Houdini Solaris usD(
) usD Solaris
UsD Houdini
HOUDINI | HDA ]
“ (Edit)">" (Preferences)”>"
Houdini Houdini .hda ) .
(Save and Load Options)” Houdini

Minutes

File Edit Render [Assets| Win [H Build
New Digital Asset From Selection...

d in the Edit menu.

Mation




“ (File)” > (Import)” >

(Geometry)” Houdini
(SOP)

Houdini

dragon_skin

dragon.bgeo

[$HIP/$JOB]
( )
$HIP, .
" $JOB, .

(Render)> (Preflight Scene)”

Houdini

Houdini

Houdini -

.bgeo -

.sim -

.ifd -
Houdini
Mantra
.pic -
EXR

rat -

ﬂ Choose Geometry:

2t .exr - OpenEXR

Jpg/.png -
tga/ tif -

.usd -

.abc -Alembic
fbx -

.obj -

.hip .hda Houdini

uv

bgeo bgeo.gz

.bgeos

Mantra

Houdini

Mantra

Mplay

(HDR)
Houdini

Solaris/LOPS

(Autodesk) 3D

Wavefront

SHIP or $JOB
- SHIPor S

SHIP or $JOB

a4z

Aad4e e gy

Please drag the files in red which are marked as requireg
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Houdini

Python VEX

HSCRIPT
HScript

Translate «333 Translate .333

Rotate

360*%ch(Mtx")

Rotate |118.88

(Copy Parameter)” ,
“ (Paste Relative References)

«

(Reference

) (Scene Data)”

(Expression)”
>t (Edit Expression)” ,

p_Function_Example/point__functi

Qs csFEADSE

equency"))*ch("amplitude')

to_create_square

External Editor Refr Accept

PYTHON
Python (CG)
Houdini Python Houdini (HOM),
(API), Python Houdini
Python hou

Houdini Hscript
HOM(Houdini )
hython shell hou
Houdini

f_Geometry box _obijec

[F] Hscript Expression

o Python

Transform  Render  Mis

Python Shell Python
hou Python Shell Houdini
Python
Python
“ (Edit Tool)”

PYSIDE/PYQT
Python
PyQt5

PySide2
Python

Houdini

Script

Qs EEAO®E

ort QtwWidgets




VEX
VEX
C/C++
VEX
C++
VEX  Houdini
- VEX SOP

- Karma Mantra

- VEX VEX

CHOPs - VEX CHOP

VOPS
VEX

VOP”
VEX

Houdini
VEX

VEX

RenderMan

VEX

cop
C/C++

VEX

CHOP CHOP

C++
VEX

SOP

cop

cop

VEX

Displacement Amount o}

VOP

VEX

“ Wrangle

“ (Attribute Wrangle)”
VEX

+ ob [Ty bo

£3 Attribute Wrangle primit

1 rest Point Distance

/] Second input used for reference geometry

i closept = rpoint(l, @P); // get point number of near point

" value t(1, "P", closept);// get position of near point
ength(@P - value); // export distance from nearest point
(edist, @, 8)3

Entagma.
com

SOP

.

m n' compile_beginl > y
‘. : o O scteer_ors
\ * Y

copytopointsl g

HOUDINI | HDK
Houdini HDK SideFX
Houdini C++ HDK
Houdini
. hscript HOM
= SOP COP DOP VOP ROP CHOP

HDK
“ (Support)" >H
HDK”

SideFX
(Documentation >)” >*



TOPs

TOPs Houdini

- Shift-G
" Shift-V

Q@ 8running - 41w

TOP “ e
TOP

TOP

PDG

create_buildings

i

PDG PDG
HQueue Deadline Tractor Python

TOP -

42



“ (Open TOPS ImageMagik

Task Graph Table)”

TOP Variation S¢
Houdini
TOPs Shotgun Autodesk Maya
Houdini Houdini
PDG “« ”n
TOP

maya

EVE]

PILOT PDG
TOP Houdini
TOP
PilotPDG Houdini Houdini

netl

TOP

[ ]
B localscheduler ~ make_citygrid

- i geometryimporth

‘ attributecredtel

attributecreate2

create_buildiggs
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Houdini
Houdini
Houdini
Houdini Houdini
Houdini

Houdini

1 Houdini

2 Houdini
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HOUDINI

Houdini
Houdini
.hda
Houdini
ORBOLT
2D

SideFX
> (Content Library)”
Orbolt

Houdini

4 .hda
Houdini

.hda file

3D

(Get)”

Orbolt

Houdini

HDA



HOUDINI ENGINE

Houdini Engine
Houdini Autodesk® Maya® 3DS MAX®
Unity®  Unreal.®

Houdini Engine = =

Houdini
Houdini Engine API
.hda
Houdini “ "
HOUDINI
Houdini API
HAPI
API
GitHub . P — Ta— T ——— !
HOUDINI A Houdini Digital Asset loaded into Autodesk Maya using the Houdini Engine
Houdini Engine for Unity/Unreal Houdini
Houdini Engine Houdini Engine Indie
= Unreal
= Unit
Houdini g
Houdini Engine Houdini Engine Indie
Maya
Unity

= Autodesk Maya
= Autodesk 3DS Max

HOUDINI

1 Houdini Engine

Houdini
Libraries

2 Houdini

3 Houdini Houdini

)‘ Houdini MAYA
Engine

RO

Host applications with
Houdini Engine plug-ins

4
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Houdini

Houdini
VEX
Houdini SideFX
Houdini
Houdini
HOUDINI / HOUDINI
Houdini Houdini
Core DOPS Houdini Houdini FX
Houdini FX
Houdini Core
Houdini FX Houdini Core
Houdini FX
Houdini
Houdini

Core

3D
Houdini
USD Alembic FBX
EXR DCC
Houdini Engine

Houdini Autodesk® Maya®
3DS MAX®

Houdini

Houdini

Houdini Engine

Houdini Engine

I Houdini FX
Il Houdini
Karma Render/Mantra

© Houdini

USD, FBX, OBJ, EXR etc...

e ©

Simulate
VFX $\? N\
‘
Animate
VFX



Unreal
Unity
Houdini
Houdini
FBX OBJ
Houdini
Houdini
Unreal Unity
Houdini Engine
Houdini Engine
Houdini

3D

"
s
s
=
"
L
[= 1

Houdini Houdini

Houdini VFX

SideFX Labs

I Houdini FX
Il Houdini
Game Engines/Other Apps

© Houdini Engine

FBX, OBJ, USD, EXR etc...
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Houdini Houdini
Houdini
Houdini
Houdini -
Houdini FX - Houdini FX Houdini Core
Houdini FX Pyro FX
Houdini -
Houdini Indie - Houdini Indie 10
Houdini
Houdini
Houdini Engine Indie - Houdini Engine Indie
Houdini Indie Houdini
Houdini - FX
Houdini - Houdini FX
Houdini
EULA

SideFX.com

Houdini

Houdini [hkey]

(File)” >*
(Install Licenses)”

SideFX.com
sidefx.com

sidefx

SideFX.com

(Services)”
(Manage Licenses)”

Houdini

3D

SIDEFX

SideFX

support@sidefx.com

. [Windows XP ]
= Houdini

SideFX.com/support.




SideFX.com 269 75

AN N N N Y N N RN

S N N N N N N N N NN NN
SN N N N N N N N N NN
SN N N N N N N N N N N NN
SN N N N N N N N N N NN

i

AN
<
AN

Houdini 4 v v v
v v v v
GUI - -
v v v v v
I N E A
Houdini v v v v No
v v v
Orbolt v v v v v
./ /' /|
Karma Tokens 5 /10* 5/10* 1 10 1
Mantra Tokens Unlimited Unlimited 1 10 1
v v v v No
- - - - v
Unlimited Unlimited Unlimited Unlimited 1280x720
e
v v .hipalc .hipanc .hipanc
v .hdalc .hdanc .hdanc
.| !
v v v .usdnc
v v v IMPORT
v v v IMPORT
v v v v
.| !
v .piclc v .picnc
v v v watermarked
v v v watermarked
v v v watermarked

* Commercial Workstation Licenses come with 5 Karma Tokens and Local and Global Access Licenses come with 10 Karma tokens

COMPARISON CHART
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Houdini
Houdini
Solaris
Houdini
. Tab
. uv
= Karma

Houdini 19.5

Houdini

Houdini

“ football”

Karma
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(8]
N

Houdini SideFX.com

Houdini intro_lesson Houdini

File > Set Project. eintro_lesson
= Accept
Mh
;o
-,
;c
File > Save As... intro_lesson
soccerball_01.hip football
_01.hip “ (Accept)”
C “

Create > Geometry > Box”

Press Enter

Houdini
= Tumble Alt[Opt] -
= Pan Alt[Opt] -
= Dolly Alt[Opt] -
= Home Grid -H
= Home All A
= Home Selected -G

Houdini
\Y

Crowds Terrain

Hair FX

Rig LookDev




Objects

Points

Edges
Primitives/Faces
Vertices

Object Level

Geometry Level
Geometry Level
Geometry Level
Geometry Level

i Shift
z
Houdini
(Geometry level)
i
U
S 4
n c
Model > Polygons ( )> Poly Extrude( ).
! (Divide Into)“ (Individual Elements)
! “ (Distance)” 04
“ i Houdini
n Tab sub
“ Subdivide”
Houdini Tab
“ ” “ (Depth)” 2
Houdini

¢ o
=T oolyextrudel
e

¢ o
n] subdividel
e x

EXPLORE THE HOUDINI Ul
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Y Houdini

“ " Tab “Platonic

“ Platonic”
“ Soccer Ball”

Houdini
polyextrude “ "
“ platonicl
V "
Shading” > mooth Shaded”
“ Smooth Wire
Shaded. "’




-+
ot Labs Help X & W

“ platonicl

® o
m polyextrudel
o

subdividel
L)

Press the left mouse button

\- subdividel

¢ o
polyextrudel
°

x

1,1,1
(Primiti ve Type) “ (Primitive)”
Houdini
(Divide Into)” “ IndividualElements
“ (Connected

Components)”

Houdini

CREATE A SOCCERBALL
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(€]
[e))

“patches”

patches”

platonic
“ patches”

“ @primnum”

“ attributecreate”
Geometry Spreadsheet”

“ Primitive”

"(Typ‘(::') !

31

“ Patch_Numbers”

(Marker)
(Attribute)”

“ patches”

“ Primitive”

:+<@




@ “ Visualizer display

Tab “ Foreach
Named Primitive”
“ foreach_begin”
foreach_end”

.,
o
13
2,
&)
&

“

“ foreach_end” “  Piece Elements
" “ Primitives” “ Piece Attribute " “
patches” “ foreach_end”

“ Single Pass ”

—— 10
“ Single Pass " “foreach”
“foreach”
Houdini
foreach_end Fuse
foreach
“ (Subdivide) " “ "
2
Houdini
“ ” 0.1
“ " -0.02
soccerball_geo”
F2 i«
" “ Mantra ”

soccerball_geo %

57
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Houdini
uv

UV Quickshade

soccerball_geo

> UV

foreach_end

rat

uv

uv
Background

uv

“ ”

uv

uvflatten
UV Flatten

Texture Visualization

uv

uv UV Flatten

”

/tex soccerball_color.

uv

n Tab
@patches>19

> UV

uv
uv
>“ soccerball_color.rat”

fuse subdivide

Houdini

Fuse

@patches<20

N Off »”
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) |
.

<

{

0
>

uv

“«

Operati on Control
“ Pin Vertices "

3D Shift
uv
uv
Y
uv
‘ (Repack)” (Operaton
Controls) ”
uv
Bypass
uv
uv uw
“ UV uv
(Null) GEOMETRY_

SETTING UP UVS
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uUsD

Houdini

Solaris LOPS
Karma Solaris

Tab >“ Match Size "

¢ ” “GEOMETRY_OUT”"
“ GEOMETRY_OUT” “ "

Solaris “
Stage”
" Tab >* Scene Import
node selector “ soccerball_
“ Accept Pattern ”
+H
“ ” LOPS
“ n Tab llGridN
“backdrop” “backdrop”
80, 80 Center 0,0,
“ Bend”
“ Bend” 75 “ Captur
“ Capture Origin  ~ 0,0,-30
Capture Direction ” 0,0,-1 *“
Capture Length ~ 5
“ Subdivide "
Display Flag “ Depth ” 2
“ Camera”



“« n

Scene View

“cameral”
8" Lock camera to view ”
L - / / 1
“ Lock Camera "
LOP
0.5
“Karma”
Karma
Optix
Hd)l
Render Display Options “ Enable Denoising
“ LOP ” “ Point
Light ~ Enter
cameral
Shift+F
Shift Ctrl
Ctrl+Shift+
Light” Enter
Shift-S
Ctrl Ctrl+

Shift

Light Mixer

“« »

LAYOUT: CAMERAS AND LIGHTS
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LOPS/Solaris
LOPS/Solaris uv

“ " Tab >* Material
Library ”
VEX
Tab > “ Principled Shader ”
soccerball_mat
1,1,1
Alt

backdrop_mat

“ Stage” “ Tab” > Assign
Material”
sceneimport”

camera”

Enter

materials > soccerball_mat”
G backdrop backdrop_

mat

soccerball_mat

“ " “ Base
" “ Use Texture " “
$HIP
soccerball_color.rat
“ Textures ”
Roughness Reflectivity
“ tex”

#*

Bumps & Normals
Enable ” “ Texture Path

“

“ tex” soccerball_normal.rat”

Effect Scale ” 0.5

A KWWK

4E BEES® Qn
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HOUDINI

Houdini

Material X

VEX Builder

Save Frame As

1
Tab > transform
r
Karma Houdini GL
soccerball_geo Ctrl
backdrop_mat
1,1,1
“ Textures ” “ Base Color
" “ Use Texture ” “
(File Selector)” $HIP /tex backdrop
_color.rat backdrop_reflect.rat “
” UV
“ ” “ ” “ UV
” UV
uvproject “ Initialize "
“ Initialize ” “ Transformation ”
“Vv i 0 -1 uv
Display Flag
subdivide
“ Stage” “ (Network View)”
Tab > “ Karma” “ Karma
" “ USD ROP”
“ karmarendersettings” “ Image
Output " >* Filters ” “ "
“ nvidia Optix " “
usdrender_rop” “ Mplay”
Mplay “ File » >

LOOKDEV: MATERIALS
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i

AR S H» ] &2

@

b

)

K o o8 @

“ Build ”
s’ 00 “ Objn
Add  Edit
Alt “ soccerball_geo”
“ socccerball_anim”
soccer_anim
ccerball_geo
—_—
Alt-drag 1
“ Create ” “
Enter
soccerball_ctrl “ Misc ”
Control Type ” “ Circles ”
Orientation ” “ZX ZX Plane
Display Uniform Scale ” 4

soccerball_anim

soccerball_ctrl

soccerball_ctrl

soccer_geo

Solaris
2

Null

” “

soccerball_ctrl

soccerball_anim

Transform ” “ X
Translate X ” “ Copy Parameter
EIESES soccerball_anim
Group
Transform “ z
RotateZ “ Paste Relative
References ”
ch(™../../soccerball ctrl/tx")

360

2nr . $PI$
soccerball_ctrl

-ch(“../../soccerball ctrl/tx”)*360/(2*SPI*1.1)

”

2nr



‘B

AR S HD» &2

e8] @

Edit

Go View Tools Layout Labs

w soccerball_ctrl

b Null so

Transform

soccerball_anim

rball_ctrl

Scale Rot Trans

Scale Rot Trans

.

Hep X & W

<
&

XL T

x soccerbal_ctr

squash_ctrl “ Misc " “

Control Type " “ Box “
Display Uniform Scale ” 0.2
Y 25
“ " “ Modify Pre-Transforms
" “ Clean Translates "
Y 0
0

“ squash_ctrl” “ soccerball_ctrl”

“ " squash_ctrl “ Y” TranslateY
“ " Copy Parameter

°
% squash_ctrl
[ )

Go into the soccerball_anim object. Add a Bend node
after matchsize. Turn Off the Limit Deformation to
Capture Region checkbox.

“ Set Capture
Region " Grid Snapping
e Up Vector ” 0,0,1 Capture
2.2 Direction ” 0,1,0 * Capture Length "
matchsizel 2 . 2
+1
" XH “
7 p »
squash_ctrl “
Scale " ¢ Rotate

“ Lock Parameter

“

soccerball_ctrl” “ Translate X X

“ TranslateY” Y

“ Secure

Selection
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Houdini

Global Animation Options " “ End
" 120 “ Close ”
120 1 %
“ Pose ” “
soccerball_ctrl” X -15
K 120 X
15 K
12 K
36 60
1 Y
1
24 Y 1
K 48
K
Animation Editor "
" ” “ Y ” H
\'s

(Move )" “ (Handle )"
. (Pose )”
(Motion Path)

“

(Secure Selection)”

[Y Ctrl+R]




Frames Before

Pose

soccerball_ctr!
“ Moton Path handle”

soccerbal I_anim

Onion Skinning -d,
Scene Frame increment Frames Before
Afer

Shift

Animaton Editor
soccerball_ctr/ Translate X

2

B [

Delete

BN R

“ Moton”
/1\ Path handle Persistent

1 “ squash_ctrl”

“ Moton Path”
“ squash_ctrb

®

“ Animaton editor”




TranslateY

Moton FX > Noise

CHOP
TranslateY “
Amplitude” 5, “ Play”
Amplitude 1
TranslateY Moton FX > Limit. Set
Minimum “ Minimum” 0 “
Maximum” 6
o ‘Ill JLI,],LVJV:V\‘
“ Amplitude”
motonfx noisel CHOP
37 ., Alt Amplitude
1 Amplitude 0
Alt Amplitude
“ Animaton Editor” “
Functons” “ Constant”
1
“ Persistent”

Render Flipbook =

“ Start”

(CHOPS),
Moton FX



Solaris LOP

occerball_anim n
YT “ Modify”
zpaet “ Extract”
= “ objectmerge node”
c  $HIP/usd/soccerball_anim.usd ) “ new Object"
USD Export,
soccerball_anim. Export C
“ Render Frame Range” , “ Output
File” $HIP/geo/soccerball_anim.usd.
“ Save to Disk”
Solaris / “ stage.”
karmarendersetngs
Null SHOT 01
( )
backdrop light
materiallibrary
Reference”
uw mz aeEe a soccerball_anim.usd soccerball
anim
Houdini GL usD
Tap “ Transform”

80 R
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! Alt
“ transfornr “
assignmaterial’ “ Display Flag”
soccerball_mat “ Primitves”
Primitves /soccerball_anim,

LOP Lights and Cameras
Camgra too%m i

/ “ Lock Camera/Light toView

“ Light Mixer

Karma
“ intensity”
“ exposure”

Alt SHOT_0O1hel
karmarendersetngs and usdrender_rop
usdrender_rop lightmixer

armarendersetngs
/camera2 “ Valid Frame Range”
“ Render Frame Range” , “ Output
= Picture” $HIP/render/anim/soccerball_anim_$F2.exr

$F2 /anim/
usdrender_rop

“ Render to Disk” >

> “ Render > Mplay > Load Disk Files” ,

) KARMA

Karma Solaris/LOPS

usbD

Houdini 19 Karma XPU
GPU/CPU Alpha

Karma

XPU



“ Build”

“ ”

soccerball_geo soccerball_geo
“ Modify” “ Extract’

extract_object soccerball_sim soccerball _
geo occerball_sim
"Match Size"

Tab >Box
matchsize
BOX Box
= « Center” 0, 8,0
“ Rotate” 45, 45, 45
= “ PrimitveType”
“ Polygon Mesh”
= “ Uniform Scale” 6

= “ Axis Divisions” 3, 3,3

“ Copy to Points ” “
matchsize’ “ box’

“ Pack and Instance”

“ opytopoints " * Display Flag

! Tab >Mountain ,
“ Noise
AlongVector” “ Amplitude” 2,
“ RangeValues ” “ Zero Centered.”
1 copytopoints

“ RBD Bullet” .o
Collision tab” “ Ground
Collision” ,, “ Ground Type” “
Ground Plane” “ Play”

Collisions
“ Bounce” 0.8 "Propertes™
“ Density” 10, *“ Bounce’ 1.1

“ Reset Simulaton
” “ Play”
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SOPS DOPS

Houdini (Dynamic Operators) DOPs
(Geometry/SOP) RBD

BUl Iet ) copytopoints1
DOP

rbdk
®0

soccerball_sim

USD Export
soccerball_sim
“ Output File”  $HIP/geo/
soccerball_sim.usd

« Save to Disk” usbD
Solaris
Solars /stage
“ persp” Houdini GL
Alt soccerball_anim
$HIP/geo/soccerball_sim.usd
soccerball_sim.
SHOT 2 assignmaterial
Alt
soccerball_anim assignmaterial
soccerball_mat “ Primitves”
/soccerball_sim
LOP
Alt
/ “ Lock Camera/Light toView




Houdini

Houdini

Houdini

SideFX

“ Light Mixer

Karma
“ intensity”
“ exposure”

“ ’ Alt SHOT 02
karmarendersetngs and usdrender_rop
usdrender_rop lightmixer

karmarendersetngs
/camera3
usdrender_rop “ Valid
Frame Range” “ Render
Frame Range " , “ Output Picture ”

$HIP/render/sim/soccerball_sim_$F2.exr
“ Render to Disk” > >
“ Render > Mplay > Load Disk Files " ,

SET UP ARIGID BODY SIMULATION
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Houdini
s Help | [H Build
> “ File > New Project
brickify _lesson “ Accept
> “ File > SaveAs..."
brickify bricks_01.hip,
“ Accept’
c
“ Create” > “ Geometry " > “
Box”
Enter “ QOperaton
Controls ” “ Size” 0.2,02,02, !
Axis Divisions” 3, 2, 3.
shlecty box_object
“ Operaton Controls” ” box
4
c
“ Model” > “ Polygons” >
“ PolyExtrude.”
“ Inset
! 0.04
SOPs
g T




c “ Model " >

“ Polygons ” > “ PolyExtrude”
“ Distance” 0.05
[
q “ PolyExtrude
‘ nset” 0.025
q “ Distance” -
n

Group... Group,

bevel _edges “ Base
89.
" ” ” 91
S 9 “ Select
Groups” bevel _edges
c
Model " > “ Polygons” > “ PolyBevel.”
“ Group”
bevel _edges. “ Bevel Ofset ” 0.
006 “ Fillet” “ Shape”
Round” , “ Divisions t” 3
single_brick. Shif +
v
“ Shading” > “ Smooth Shading ”

Ty Geometry single_brick
Shif + Shlf = Transform = Render Misc

Material

“ Display As”

Subdivision Surface f Curves

“ Render”

der P ivision (Mantra)

. Render POIygonS AS Shading Sampling Dicing
Subdivision Surfaces”

CREATE A SINGLE BRICK



Tab Test...
“ Test Geometry: RubberToy

" Enter
i
. “ Uniform Scale ” 3
“ Match Size” Y
“ Min”
matchsize
Points..., Points from Volumes
“ Display
flag ” s
2 n
u
rubbertoy shift
rubbertoy single_brick

=

groupl

J .
R rotybevel
O

display_merge

polybevel
Houdini

X B

0
®

=)

]

Del - Delete
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Add Edit 6

“ copy... ” “ Copyto
Points ”
“ DisplayFlag” “ Pack and
Instance ”
Hold 8 or Pad8 to disable dropping nodes on existing wires.
7.
pointsfromvolume .
pointsfromvolume
“ Point Separaton” 0.2
Camera Lights Matenal Fog Grid « Copytopoints"
d p
Optmize” “ Scene Polygon
Limit” 5000

“

Distance-based
Packed Geometry Culling”

brick’

copy to points ”
Pack and Instance”

“ OFF”

Shif-O
“ single

COPY BRICKS TO A POINT CLOUD



80

pointsfromvolume copytopoints

“ color’
red”

“ Render Region”

Tab Mat...
ol “ Material Network "
il “ Material Palete” mat/  matnet
& “ /mat and open up /matnet”
. matnet brick_mat
=
N |
“ copytopoints’
“ Material...
“ material”
~ “ display fag” g

Xzm@E agE® Q@ ‘

Em el

Operator Chooser”
“ brick-material “

— colorl ) matnety

i xport Relatve Path Opton” , “ Accept’

Material Palete brick-material
Surface
Base Color 05,05,05 “ ON”
Use Packed Color
Render Region

Render




Switch

Tab
Switch “ Sourcing”
“ rubbertoy’
“ matchsize”
“ Create”
“ Platonic”
“ SolidType” “
UtahTeapot.” “ Radius” 4.2
platonic
“ Select Input ”
1
“ digital
asset,”

“ Select Input ”

ADD COLOR AND SWITCH TO ATEAPOT
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(R Rendier Region

3"

° "lh.f' ok

testgeometry_rubbertoy

B o xesmP & e

rubbertoy
“ Add Shader”
uv uv
uv “ Show UVTexture when UV' s Present
“ Asset’ >
“ EditAsset Propertes > RubberToy”
“ Propertes” “ Extra
Files ” toylowres.jpg.
SIDEEF~1/HOUDIN~1. / OPlibPlaceholder.hda “ Save aS Flle " teX
7 Tab “ Atribute...
e ” VOP*  AtributeVOP” !
= = A LS pointsfromvolume’
2 [ otchsizel . .
= _ matchsize atributevop
7 :- pointsfromvolumel %
=|7 “ Run Over” “ vertces”
= oo
e
3
\pytopointsl ) matnet1
Tab atributevop
TextureVOP
geometryvopoutput Cd
uv uv

e left or middle mouse button to pan.



texture’
Texture Map”
“ Promote Parameter.”

Label t “ Texture Map”
u “ Texture
Map“ Mandril.pic
ttoylowres
Atribute Promote Original
Name Cd, Original Class
vertex. New class Point.

— “ AtributeTransfer ”

s Hep X B BHE 2FE® QB i
L : pointsfromvolume

atribpromote “ Atributes

” “ P0| ntsu Cd

texture_switch
“ Switch” 1

"Transform UsingTarget

Point Orientaton "

“ Display Flag "
atribvop "Texture Map"
"File" toylowres. jpg
"Accept"”

COLOR THE POINTS USING A TEXTURE
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Houdini (HDA)

platonic

“ ”

“ New DigitalAsset From Selecton...

“ Operator Name” brickify,

e g e s Y “ Operator Label” Brickify.
“ Save to Library” ‘ !
$HIP , HDA « Accept”

“ Create New DigitalAsset ”

Operator Type:

“ Type Propertes’

“ Basic” “

Minimum Input ” o,

“ " “ Maximum Inputs” 1

“ Apply” “ Accept” ,
brickify_asset
%%  Parameter Description
D z ‘o, testgeometry
- _rubbertoy « Subnetwork Input’

“ Type Propertes’
Parameters ” Select Input,
“ Type Propertes”
“ Existng Parameters I”

“ Apply” ,

Main Dialog Only

HDA Houdini

“ Assets” “ Asset Manager... " ,
HIP “ current HIP Fileﬂ Current Definition Latest Definition Next Ds

ition




m Nodes

joudiniProj

Extra

ing Parameters

RMB-Click

>

brickify_asset
Parameter and

Channels > Parameters”

s brickify o 1
-]
L
' “ Type
= Propertes” “our
[
“ Select Input’
Name" shape, "Label" Shape
"Menu" "Use Menu*"
Token 0, Label
RubberToy, Token 1, Label
Custom Shape, Apply
Shape
3f | Parameter Description "Select Input"
" Name” look, Name”
look
“ Menun “ Use
Menu” Token 0, “
Label” Color, Token
1, Label exture Map Apply
Color
#' Parameter Description RGB
“ Type Propertes” “ Apply”
brickify_asset
Accept
“ Asset’ :
EditAsset Propertes... ” >brickify
SRR atributevop “ Texture
Map ”
#v Parameter Description “ Channels”
Mandril.pic
toylowres.jpg
Apply
brickify_asset Mandril
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[oe]
o

Color
Disable When { look =0 }

Color
“ Texture Map” , “ Disable When”
{ look =1}
Apply., “ Shape”
“ Hide

When”

TR brickify_asset
e s Ch.

. Dopemmm Mandril.pic .

E[:E':H[ Mandril. tOy
“ Texture Map”

SHIP , tex toylowres.jpg

Mandril.pic,

Accept t,

brickify_asset “ Assets ” >
“ LockAsset " >Brickify
“ Save Changes "

“ brickify_asset

.hda

New Digit

Unlock

Lock Asset "'_"Tmlufy
' R

S i




Tab Squab he SquabTest
Geometry.” ”
Scale
3 ,TranslateY 15. u "
brickify...
- brickify
“ display fag "
Shape

“ Custom Shape " ,

“ Match Size”

testgeometry _squab
EditAsset Propertes > Squab

“ Propertes” “ Extra Files ”
squab_difuse.jpg “ Save as
File” tex
brickify “ Texture
Map”
squab

rubbertoy. Save
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E e =6 mF T2rmw-

Add Edit Go

EE RN 1 Y

%

®

]

.hda

ls Layout abs Hp X & M @E BEEE QD Squab rubbertoy”
. e | brickify_asset Assets > UnlockAsset>
- Brickify brickify_asset
S texture_switch Group by Range.
. “ Group Name ” tohide_points
= “ GroupType” Points
] “ RangeType” Start and Length”
] “ Length ” ($F-1)*20
= “ Range Filter” “
Select ” 1, “ of 1
grouprange “
Polygon ” > “ Blast.”
Group hide_points
“ Delete Non Selected ”
blast “ Display fag"
“ Display fag” “ material
node”
texture_switch Sort... ,
“ Point Sort ”
AlongVector” 010,,
Tab Switch... Switch
animaton_switch
texture_switch n switch
blast
“ Select Input
? 1 o



“ Assets ”
EditAsset Propertes” >Brickify. “
Parameters” “ Create
Parameters”
separator
animaton_switch
“ Select Input”
Name” “ animate_bricks” “ Label”
Animate Bricks “ Type” “
Toggle” (0] V4 [1]
“ Parameter Descripton ” “
Channels” 0 [off]

Apply

o M T “ Create Parameters”
cosmeramcs S , animate_bricks
e Integer” “ Name” build_speed,

“

Label” Build Speed. “ Range”
1, 20 1
1
“ Parameter Descripton ” “
Channels” 1
Accept

grouprange Length
grouprange Length
(($F-1)*ch(* ../build_speed” )
“ output” “

]

Display fag”

ool ® =

brickify_asset “ Assets”
>* SaveAsset” > Brickify Type
Properties ( )" .hda

A =

brickify_asset
“ LockAsset " > Brickify

Squab brickify
nimate Bricks Build Speed
30

Houdini

THE BRICKS
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Houdini (1DA), Houdini Engine
Autodesk Maya 3DS Max 3D Unity

d | Houdini Engine Help 01 Houdini Engine ,
: 3 Houdini

Load A

Meaaant Houdini Engine

Asset Library Manager

Update Houdini Shelf i A SideFX.com/engine

Update Houdini Tool Shelf

Orbolt Asset Browser AGE) Houdini Engine
sets from Orbolt

Sync Asset

Bake Asset

Houdini Engine

Maya 3ds Max

“ Import”
“ Shape
“ Custom Shape”

Houdini
Maya 3ds Max, Houdini
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RBD
Solaris/LOPS
= FLIP
. USD
. Solaris LOPS
= Karma

Houdini19.5

Houdini

Karma

Solaris/LOPS
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SideFX.com
fluidslesson_start
fluidslesson,

Houdini Projects

“ File” > “ Set Project” fuids _
lesson ( ) “ Accept.”
“ File " > “ SaveAs...
fuids_lesson wineglass _01.hip,
“ Accept’ Tex
Y
“ Viewport Layout " > “ FourViews”
b
D « Background”
“ Front”
$HIP tex>wineglass_profie. jpg
= “ Auto-Place ” “ OFF”
= “ Image Ofset " 0,3
= “ Image Scale ” 55
“ Polygon” “
Curve Polygon " “
Curve” “ PrimitveType” “
Polygon” X “ "
A,

“ Grid snapping ”
“ Grid snapping”

B
* Grid snapping "
“ Edit Mode”
-B
-B 3D
s n
c “ Model” > “ Curves” > *“
Shift-select [ . E Revolve”
these four B NewamaEEeen 3
= : Shift
tab > “ Crease’ , 0.75




=
-
@,
.
°=
.
Li
=.

4 n tab >
Subdivide Depth 2
GLASSOUT
wine_glass
Blast
Ghost Other Objects
Blast
N Tab>Reverse
3
Tab polyfill polyfill
Enter :
Fill mode Quadrilateral Grid
Tangent Strength 0
FLIP Fluid
4 N
C Model > Polygons > PolyExtrude
Distance 0.01
FLUID_OUT

“ Winen



" P ” c
Create > Geometry > Sphere Enter
- X
- Radius( ) 0.2 0.125 0.125
- Columns( ) 12
tab >clip( ) n
Enter 1,0,0
3
c Model > Polygons > PolyExtrude
- Extrude Front”
- Z 0.04
- 0.7,0.7,0.7
\LW_ K\\\ \L E\i\ \\ \\&\
. PressAtheh "‘1. “ g w g
MMB- cliclg_n\ | “ gr
; “ Delete”
“ tab” “ polyfill"
Fill mode( ) Quadrilateral Grid( )
Corner Offset( ) 1
Subdivide( )
Depth( ) 2
display flag( )

BULLET_OUT

X -20 Y 5




c Create > G
eometry > Grid i
- YZ
-y
=X 5
-Y 8
- 16
Draw Curve( )
v > Shading > Wireframe
N
Ctrl-z
n c Model >
Polygons > PolyExtrude Divisions( ) 4
. Global( )
= X -4.5
tab >
Transform Translate X 2.25,
S 4

tab > Duplicate( )
Rotate [r]( )
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Houdini Voronoi Shatter

N=1D]

RBD Material

. Fracture
Voronoi

Boolean Shatter

tab > Mountain( ),
Amplitude( ) 0.75

display flag(
) FRACTURE_OUT

, “ fracture geo” ,

wine-glass “ " s
tab > object merge ,
Object 1( 1 fracture_geo >
FRACTURE_OUT Transform( )
Into Specifi ed Object ( )

tab > boolean

subdivide( )( GLASS_0UT)
object_merge( )
Display fl ag( )
= B:Treat As to Surface
. (A )
p _ geo”

exploded_view
GLASSFRACTURE_OUT

GLASS_OUT
GLASSFRACTURE OUT




DOP( )

Bodies

Shading(

2000,

Houdini Bullet

Bullet

AutoDopNetwork
Physical( )

BulletRBD

wine-glass
“ RBD ”
“ DOP
) > Smooth Wire Shaded(

e Display flag(

Collisions( ) Ground Plane

)

wine_glass
Density(

)

SET UP THE RBD SIMULATION
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o,
|
9,
8,
2
*.
&,

wine_glass

dopimport
Max Concavity( )
0.05,
e Rigid Bodies
(AutoDopNetwork)
] Initial state( )
tVelocity( ) 40000
=  Physical( )
Density( ) 20000
“ wine_glass”
171,
create packed primitive proxy_geo
Attribute Create :
. 1171( )
. 1,0,0,0
transform hires
Global Animation Options( ), End

( ) 50

Bullet

AutoDopNet

10



(RBD) (DOP)

1 13 ” 13 Wineﬂ
Particle Fluids( ) FLIP
Fluid from Object( FLIP )
AutoDopNet
flipfuidobject Particle Separation(
) 0.05
flipsolverl ,
= ID ) ON
Reseeding( )
= Reseed Particles( )
= Velocity Transfer (APIC) Swirlly
:a;“‘”';”"a"'*“ =  Surface Tension
= Surface Tension 500
10 “ Esc” 10
wine_fluid” “ Rendernull”

wine_fluid” “ Display”
dopimport :
Render” null

RENDER "'-" dopimport

ADD FLUIDS TO THE SIMULATION
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50
i) e ) ) wine_fluid_interior
O e ‘ wine_fluid ) _ import_wine
s R ¢ " compressedcache particlefluidsurface
B cuave o s . wine_fluid
) . $HIP/geo/fuid/
5 5: ¥ Simulation . 10 ( > )

NI
]

Hide Other Objects.

“ Load from Disk “ K
10
50
= Evaluation Mode By Frame
] “Scale Velocities”
] 1: 1 Alt-
= 5: 1
= 10: 7
. 40: 10
= 45: 1

Animation Editor
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e
2,

=
>

7k

- B

AR e EHE I8 2

% @

=  Method Average Position
= Union Compressed Fluid Surface

= Dilate ON 2

=  Smooth ON
Laplacian Flow

usD
wine surface

= Valid Frame Range Re
nder Frame Range
- $HIP/usd/wine_surface.usd

b

Add  Edit

“ ” ctri-c

Ctrl+C- Copy

1 wine_glass
transform_hires

. $HIP/geo/

1 10( > )

CACHE AND RETIME THE SIMULATIONS



®]UsD SOLARIS

usb

: Add  Edit
7
e cerl-v
o Display flag( )
o Attribute Delete( )
Primitive Attributes( )
GLASS ouT
“ " $F>5&&$F<45
5
45
ush
usD

& UsD Exp

= Valid Frame Range
smmngx Save to Disk in Background Controls. Render Frame Range

Valid Frar Render Frame Range:

& ; . $HIP/usd/wineglass.usd

Configure | Export

o o8 ® = w P

7 B

.

o 1 Modify
% , Extract( )

= extract_object,
< cant

()

Z it

Z i - USD

8 bullet :

= R o0 = Valid Frame Range

a Render Frame Range

8 . $HIP/usd/wineglass.usd

T

[EEN

02



UsD Solaris Solaris Houdini
LOP usD

Karma

Solaris “ Stage
" “ " tab > Reference(
), Reference( )
Reference File( ) File Chooser(
), "wineglass.usd’
“ wineglass” “ " “ /geo/S0S
v “ geo”
H
Alt

wine surface.usd

wine
bullet.usd
bullet
usb
Tab “ Grid ”
“ backdrop”
" me rge!l “ ”
“ /geo/$0S” “ backdrop”
200,200,
Bend

-40,0,0, -1,0,0,

SET UP AND RENDER THE SHOT
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Karma LOP

“ LOP
” Ctrl " ”
Lock Camera/Light to View /
LOP ctrl “

Base Properti
Texture
SHFS/houdini/pic/hdri
HDRIHaven_skylit garage2k.rat
“ ? High Quality Lighti ng

with Shadows

“ Persp” “ Karma” ,
Karma

Karma usD LOP
usb Houdini
Karma



usD LOP
Karma LOP Optix

Mplay

tab > Material Library

“ /stage/ "

wine” Inside
IOR 1.3443
Reflectivity 0.2,

Transmission Color 0.2,0,0,
t At Distance

0.3

Stage Material Library
Assign Materials
Primitives
o Material Path

LOP
LOP
materials/

Assign Materials LOP

ASSIGN MATERIALS AND RENDER A SEQUENCE
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Bullet RBD FLIP Fluid

Solaris/LOPS

Houdini

Houdini

tab > Karma,

“ Karma " " USD ROP”
karmarendersettings
" Image Output > Filters
Denoiser “ nvidia
Optix T,
usdrender_rop “ " “
. “ ” HIP/
render/ wineglass_F4.exr SF
4
karmarendersetings

mage Output > Filters
“ vidia Optix Denoiser”

Vidia Opti x Denoiser

Intel OIDN
usdrender rop

Render > Mplay > Load Disk Files,

“ (Karma)”

(variance) (Convergence Mode),



HOUDINI

(Pyro
FX)

Houdini Karma

ACES | OPENCOLORIO : Output-SOR Video-

Pyro FX
OpenColorn (ACES)

OpenColorl0

¢ )
OpenColorl0 SRGB
SDR -ACES1.0 Houdini

PyroFX

- Pyro FX

. Solaris Karma

Houdini 19.5+
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File > New Project
destruction_lesson” , Accept( )

so®

File > Save As... destruction_lesson
destruction_01.hip,

() B

ot e

c
Create > Geometry > Sphere Enter
Radius( ) 0.3 0.3 0.3
S 3
2
1
S 4 ()
c Model > Polygons >
Polyextrude 0.075
Output Front( ) off
Delete
blast( ) s
3
tab > Polyfill( ) Fill Mode
( ) Quadrilateral Grid( )
Smooth( ) 270
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n Polyextrude( )
-0.04 Extrusion( )
“ " Output Back
n tab
“ Reverse”
S 3
Shift
C o Model > Polygons >
Polybevel( ) Distance( )
0.005 Shape( ) Round( ),
- Divisions( ) 3
s
q Polybevel( ),
Distance( ) 0.005 Shape(
) Round( ), Divisions( ) 3
“ " tab > Transform( ),
Translate( )Y 0.3,
Rotate( ) X 27
Null node( )
BOMB_OUT
bomb_geo,

MODEL THE BOMB
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c Create > Geometry
> Curve Click drag( )

X Grid( )

e 13
/“
é; = -b
=== Sl , Grid Snapping

Construction

Edit

Shift+F1

o Bézier
Houdini



Operation Control

Select/Edit /
<! . = o
4 Fladd it co v yout Labs Help % B
2
£ tab > Reverse n
=
*
L
=
%
Resample
0.025
Polywire
Wire Radius 0.0075,
Divisions 8
Reverse Polywire
Transform Polywire
Wire Radius Copy Parameter
Transform Translate
Y Y , Paste Relative References
o Xl BE EFF® QD
Blast 0

Normal( )

FUSE_OUT
FUSE
fuse_geo




fuse_geo transform( ) Polywire
( ) Carve( )
13 U”
“ First U 0 Alt “ First U" ,
1
180 “ First U’ 0.999
200
“ First U’ 1.0
realtime playback( )

BRG
Xum @z egEe® QD

Animation Editor
animation curve

Straight
Sphere
= Radius 1,1,1
= CenterY Y 0.0075
= Uniform Scale 0.0075
F
= OQOrientation Z
= Rows 9 Columns 8
n tab>Clip( )
Direction( ) 00 -1
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% |Fladd edit 6o

L]

L3

View Tools

Py
a mergel

0 8o

J
oS oo
Q

x FUSE_OUT
o]

@
= .
1

Layout Labs Help X B Wl HE S FE S QO

L] *
[ rvoroins:
Q

[

o

CAP_OUT

“ g “ gn

/
“ g
“ Delete”
“ g
tab > polyfill ),
Fill mode

Quadrilateral Grid ,
100, Tangent Strength

Smooth
0
Copy to Points
arget Points 0
Merge
Orientation Along Curve
Output Attributes ,

Y Tangent Z ) “
polyfill Color
Copy to Points

“ CAPOUT”
FUSE_OUT



Drag Tangent Handle y

rve

Position

construction plane

Create > Geometry > Cu

S
Select/Edit
” “ Z ”

camera_lookat_null Constraints

Follow Path

" NH

1

Delete Channels
0 Alt “ "
195 “ " 1 Alt “

Animation Editor

Straight



: Y
2 Mc;;e Along X
5
Constraint
Enter
“ Caml"
195
caml

w camera_lookat| null

' curve_ohjectl

Operators

CHOP

tab > Camera ,

0.75

Look At

Enter

Channel

Motion FX

Handle

camera_lookat_null

“ Camera Rig”

(oo
+

CREATE AN ANIMATED CAMERA



fuse_geo CAP

ouT Modify Extract
n Object
Merge
soot_trail
fuse geo FUSE_OUT
“ soot_trail”
POP “
Source First Input’ “ Const Birth
Rate” ) 1000
3 13 ”
Alt
Object 1 fuse_geo>
s tbs Help X E ll HE BFE® resample( )
; ject_mergel ortjject,mergezr 4
U - 3 orientalongcurvel orlent Along Curve( )
4 Output Attributes( ) Tangent (z
ﬁ:\rib\ransfell ) V
P ' popnet
’iﬁj o s Attribute Transfer “ Primitives”
a— r “ Points ” () %
Attribute Adjust Vector( )

= Adjustment for to Direction Only

= Adjust with to Noise

= Range Values to Zero Centered

= Amplitude to 0.5
Noise Pattern( ) Element Size(
) 0.025
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30 30 31 31

ground popnet source_
first_ input” “ Pop Collision
M Detect” SOP “ obj/ground/gridl
‘I Behavior ( ) Response( )
Stick( ) Color Hits( )
SOP
Response Slide( ) Color Hits
“ wire
popsinto_here” “ POP Kill
§ 1 Activation( )
F> 199 200
“ " “ pscale” , 7
0.001
SOP,
SO00TOUT

Houdini Dynamics DOPS

CREATE A SOOT TRAIL



1 “ Ground”
Alt “ soot_trail”
“ sparks”
popnet,
Houdini
sparks

attributecreate color

null SPARKS_OUT
Amplitude( ) 1.75
Enable Pre-Process( ) Constant
Value( ) 010
popnet

= Attribute Name life

= Unit Settings Duration

= PatternType Random.

= MinValueto2 MaxValueto4
] Random, Seed $F

HOUDINI FOUNDATIONS

[N
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13 ” 1
tab > Spark Trail

timeblend Spark Trail

Spark Trail “ SPARKSOUT”

object_merge att
ributetransfer Time Shif

$FF+1

attribadjustvector2

adjustvectorl

1 sparktrail Split
“ " Percent to Spli
40
Shape Splits per Point

caml, Flipbook
Start

-\'\%#_




(PyroFX)

fusegeo soottrail sparks

-G
1 G
bomb_geo Simple FX
Simple Fracture
fracture_solver Playba
200
200 “ " 200
200 240
fracture_solver” Ground Collision
Collision Ground Typ
e Ground Plane
Advanced Constraints
>Glue Data Name
Glue* "
200 Attribute Adjust
Vector
rbd_configure
Attribute Adjust Vector Attribute Adjust
Vector fracture_solver
" Pre-Process
= Overwrite Initial Value
= |nitial Vector 0,1,0
= Adjustment for to Direction Only
= Operation to Spread
= Adjust with to Noise
B = Spread Angle Min to 15
a = Spread Angle Max to 120
s Noise Pattern 0.5
. Post-Process Post Process Length
2 Scale 20
&
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( g? = " Houdini
"i Ql ‘(Q:A

% [ Q (
rbdconfigure Speed Limit
Speed Max Spin Max
Speed Max 2, Spin Max

ofe E

a j°

Speed Max 10, Spin Max 60

7 E

«

Physical Attributes

L

Type  [TGoncrete 4 DyandGieans. 4

rbdmaterialfracture Cell Points ( )
Scatter Points ( ) 25

attributeadjustvector
Length Scale 50, Initial Vector

0,5,0
200 fracture_io Base Name
— exploding bomb, Base Folder
: = $HIP/geo/ bomb Save to
R : , Load From Dis
o
4 @ g obi B bomb geo |

Null fracture_io

Null
EXPLODING_BOMB_ oUT

fracture_io
°a
ding_bomb.SFA.t

*
8*3 EXPLODING_BOMB_OUT
(0]




GPU

Simple FX
Simple Fireball

pyroburstsource Display Flag
, Burst Animation
Start Frame 200 200
Quick Setup Single Input Point
0.3
pyrosolver_fireball Start Frame
200 Simulation Type
Minimal OpenCL OpenCL ,
GPU
Sourcing e Limit Source Range
Frame Range
200 240 Cycle Length

“ RENDER_Simple Fireball”

200 pyroburstsource
Burst Shape Initial Size
0.35, Spread Angle
180
Bound
Size 15 12 12, Center 0
s 4 0 GPU
2 Setup Voxel Size
A 0.035
= s Play
Pyro FX File
, $HIP/geo/ bomb/exploding _bomb.$
F.bgeo.sc Pyro
Play
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200 fireball
Quick Settings( ) Setup SDF
Collision( SDF ) vdb frompolygons(
vdb PyroSolver

vdb frompolygons RBD Unpack(
)
rbdunpack vdbfrompolygons Unpack
Unpack ransfer Velocity( ) v
vdbfrompolygons Display Flag( )
Play( )

Unpack vdb frompolygons Peak
Distance
0.1 peak vdb frompolygons Attribut
e Adjust Vector AdjustValue Enable
Post Process LengthScale 2

Display flag fireball Collision
Limit Collision Range Range
Type Frame Range Frame Range 200
,240 Cycle Length Play
“ PyroFX”

Pyro pyrolook Pyro
Post Process Convert to VDB
\/DB Convert to 16bit Float 16
Cull Volume Resample
Volumes vel

Pyro Solver Quick Setups
Cache Simulation
yro Post Process

“

sim_fireball”

“ Pyrolook” Base
Folde “ SHIP/geo/pyrosim/” ,
k Save to Disk

Load from Disk

w

pyrolook Pyro Bake Volume

Smoke Scatter
Intensity Scale
2500




USD

UsD Solaris
UsD Solaris
uyv,

bomb_geo,
Display Flag

e Display
Hide Other Objects

Shift

\ ‘ ngitudinal
Loop

tab > UV Flatten UV
UV Flatten uv_edges
: r Layout Constraints Enable

o I \Manual u
o —— : i

el el [d

BOMB_OUT e Display Flag
usb

static_ bomb
= Valid Frame Range
Render Current Frame
= Qutput File $HIP/usd/static_
bomb.usd
Save to Disk
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(USD)

Solaris

usD

LOP

bomb_geo_fracture

fracture_io “ i
uv
“fracture_io” “EXPLODING_BOMB_OUT”
“Unpack” “Attribute Delete”
“attributedelete” “Primitive Attributes”
“Point Attributes”
Solaris name
« n «“ Normal ”
Solaris
usD exploding_
bomb
. $HIP/usd/exploding_bomb.usd
“ (Save to Disk)”
w “
(Initialize)” “ (Initialize)” “
(Transformation)” X -1,Y 1,Y
-90
uUsD
ground
” $HIP/usd/ground.usd
“ (Save to Disk)”

Solaris

Solaris

EXPORT THE GEOMETRY TO USD



HOUDINI FOUNDATIONS
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o))

Solaris

LOP

usD

Solaris

usb
fireball

usD “fuse”

= $HIP/usd/fuse.usd
Save to Disk. "
usbD soot_trail
= $HIP/usd/soot_trail.usd
Save to Disk. ”
“ Attribute Create ”
Name "~ width “ Value ”
usb sparks
] $HIP/usd/sparks.usd
Save to Disk. ”
sim_fireball
pyro_
] to $HIP/usd/pyro_fireball.usd

Save to Disk. ”




Solaris

UsD Solaris Karma

“ Tab” > LOP "
“ destruction_stage”
Solaris “ " “ obj>
destruction_stage” D “
iBackground “ Color Scheme ”
“ Dark ”
“ " Tab > Reference "
“ Reference Pattern ” “
File Chooser " static_bomb.usd
static_bomb “ Primitive Path ” /geo/$0S
Alt
exploding_bomb ground fuse !
File Chooser ” usb
“ Merge "
“ " “ " LOP “
" \(F>200\) “ "
“ ” LOP “ Prune \(\$ F
<199\) 200
> Scene Import
(Cameras)
Destination Path /cam/
Solaris
caml
Solaris
“ ” “ Tab” >*
Reference ” “
Reference Pattern " “ ”
“ sparks.usd” “ sparks” “
Primitive Path ” “ /fx/$0S”
Alt “soot”
“soot_trail.usd” “Merge”
“Merge”
Display Flag

usD 240




LOP Prune LOP

Display Flag. Prune
\(\$ F>199\)
Material
Library Material Palette
Principled Shader
Concrete Shader /stage/materiallibrary
“ " “ bomb_mat”
Alt
“ fuse_mat” “ sparks_mat” “ soot_mat”
Assign Material "~ “static_
bomb” “exploding_bomb” “ Primitives ”
“ Material Path ” “bomb_
mat”
180 LOP LOP
Lights and Cameras “ Light ~
“ Base Properties " “
Intensity ” 50
“ Shadow ”
Shift
“ ” " Persp ”
“ Karma”
0.01

128



e 10.1163

bomb_mat “ (Surface)”

" [0,0,0]
" 0.7
“ (Displacement)” “ (Enable

Noise Displacement)”

. 30, 30, 30
. 0.01
. 0.8

fuse_mat soot_mat

(Base Color) (Dark Grey)
fuse_mat “ (Use Point Color)”
sparks_mat “ (Emission)”
= Emission Color ( ) L1411
= Emission Intensity ( ) 10
] Use Point Color( )
Stage (Network View)
tab > Karma Karma usD
ROP karmarendersettings
“ (Primary Samples )” 32 “
(Image Output)”>“ (Filters )” “
(Denoiser )” “nvidia Optix (nvidia Optix Denoiser )”
“ (Advanced )” “ (Sampling)”

“

(C onvergence Mode)”
(Path Traced.)”

SET UP THE SHOT IN SOLARIS



Mplay

Houdini GL
Tab >* (Reference )”
“ (Reference File)”
pyrofx_fireball.usd ( Rename)
fireball “ (Primitive Path)” /fx/$0S
Alt
Karma
(Display Flag ) 204
pyrosolver_fireball “ (Quick Setups)
! “ (Create Render Stage)”
lopnet_fireball
LOP
“ rendergeometrysettings” Cmd-C

“ " destruction_stage LOP

Cmd-V
Add Edit G
“ (Number of
Materials)” “
VOP(Material VOP)” “
fireball” “ lopnet_fireball” “
matnet” “ Pyro_Shader” “ (Accept)”

LOP

130



's_Prune prunea

Target Primitives

 Target Primi

Render to MPlay

Render Specific Frame Range

[Render /rendersettings

T

Render to Disk n Background

i

Xa®W @

10d Primitive Pattern

inputprims

*HQAO

Controls.

apEs

“assignmaterial”
“/fx/fireball” “Primitives”
“Material Path” “Pyro_Shader”
Karma
" 240
“ ” Prune $F<201
200
“ " “ Valid Frame
Range "~ “ Render Frame Range
" 240 End “
Delete Channels ” End 210
210 30
Houdini GL
Alt karmarendersettings usdrender_rop
Display Flag
Ctrl “ LOP
LOP Lights and Cameras “ "
Primitive Path /cam/$0S

name cam2



Lock the Camera to View

210 240
“ Lock the
Camera to View "
cam2 karmarendersettings2
usdrender_rop2 “ Start "
End " 211 240 /cameras/cam2
karmarendersettings /cam
/cam1 cameral
usdrender_rop
$HIP/render/bomb/destruction_fx_$F2.exr
usdrender_rop1 “ (Render to
Disk )” usdrender_rop2
“ Render "’ “MPlay”>"
Load Desk Files " render/bomb
“« (Load) ”n

Solaris

Karma

HOUDINI FOUNDATIONS
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HOUDINI

Houdini
Houdini

Houdini (Unreal Engine) Unity

. [HDA]

Houdini19.5+




Houdini

“ Desktop " “ Terrain”

“ Reference Plane”

d, “ “ Background”
“ Color Scheme” “ Dark.”
“ File” > “ New Project” “
& Project Name” terrain_lesson, “
Accept ” “ “ File” > “ Save As..."
terrain_lesson
$JOB, errain_0O1.

: hip , “ Accep”

1

“ TerrainTools ’
“ HeightField” +H

2 1000 x 1000

c Deform >
Noise
. “ NoiseType” Worley Cellular F1
. “ Amplitude” 360
L] “ Ofset” 20, 0, 300
“ Deform” > “ Blur
“ Heightfeld Blur "
“ Radius” 20.
i “ Deform >" “ Distort
" “ Amplitude” 40
= "Element Size" 220

Houdini




“
“
el

B

-
2

&

|

nms

[500, 500, 1]
[500, 500, 1]
(500, 500, 1]
(500, 500, 1]
1500, 50, 1]
[500, 500, 1]

S »

] “ Amplitude” 10
- “ Element Size” 20
"Network
box"
Shape theTerrain.
“ Mask” > “
Mask by Feature”
" 35
" 60
“ Erode” > “ Slump
" “ Spread Iteratons”
75
Flow” “ Flow Directon”
“ TerrainTools” “
Heightfeld ” “ Remap” « o
Compute Range” “ Output
Max’ 1
“ Mask” > “

Clear Mask”

Network box”

& height [500, 500, 1]
a flow [500, 500, 1]
& flowdirx [500, 500, 1]

& flowdiry [500, 500, 1]
& flowdir.z [500, 500, 1]
& mask [500, 500, 1]




“ Mask " >
Mask by Feature” "Mask by
Slope™
- “ Min SlopeAngle” 0o
= “ Max SlopeAngle” 45
- “ GoalAngle” 136
. “  Angle Spread” 180.
> “ Mask > Mask
by ” “ Source” ,
—heighli\eld:m::;clearfi “ : > n MaSk > Clear Maskn
> “ Mask > Mask by "
“ Mask by Slope”
. “ Min SlopeAngle ” (0]
e = “ Max SlopeAngle” 70
;', “ Mask By Curvature”
2 . “ Max Curvature” 0.5..
; “ Curvature Ramp”
Hp Xt NBAEEP P 6>
- > “ Layer > Copy Layer”
Al — Source Mask , “ Destnaton”
e " peaks” > * Mask > Clear
. S Mask.”
: @ heightfield_maskbyfeature3
. Create Peak Mask.

PSR heichtiield_maskclear3

136



b

= HeightField Visu: £ ze * Qoo

Tinting by Lay
Update Tinting
Material

Updat

> “ Visualize
Visualize > Heightfeld ” “ "
ramp widget
= 1* " Layer 1 peaks
= 2" Layer 2" slope
. 3“ Layer 3” flow
3D

white [1, 1, 1]

Height Ramp




“ Terrain Network”
“ Heightfeld Noise”

“ Display Flag "
“ TerrainTools s” “
Heightfeld Remap” “ Compute Range
] “ Output Min” 0]
] “ Qutput Max” 300
“ Remap ramp "
. 2 0.25 0.25
. 3 0.4 0.27
> “ Erode > Erode” “
Visualizaton” “
Compute Range”’ “ Play”
15
“ Display fag”
“ HeightfeldVisualizaton” 3
“ water”
“ blue”

138



Mask by Feature. ”

= 0

= 50

- “ Min SlopeAngle” 70

= “ Max SlopeAngle” 85
maskbyfeature”
“ scater ”

“ Heightfeld Scater” ‘
Display fag.” “ maskbyfeature’

“

scater’

“ Coverage” 0.05 “ off”
“ Keep IncomingTerrain”

> “ Mask >

Tab “
Copy to Points” ,
: “ Pack and Instance”
“ Heightfeld Scater” Copy
-:-tube1 ﬁr‘\;fmiem;cmm “ tube,, “ COpytOpOintS
= “ Radius” 0, 2 ,“ Radius Scale” 1
@cgwmvm . “ Height " 10, *“ Center 0,
50
“ Match
Normals withTerrain ” “ Match
Directon with ”
“ Random Up” 10
RandomizeYaw t” 20
“ Variability” “ Range”

1,2




HOUDINI FOUNDATIONS

(Unreal Engine) Unity Houdini

Houdini Engine

Ho adini Engine Unity

“ Subnet from Selected Buton.”

S p
DigitalAsset> Create New.” , “ Type Name
K terrain, “ Branch” “ Version”

“ Library Path” HIP
“ Library
Filename”

“ Create” “ EditType
Propertes” Accept

“ New

Project ” “ Third Person
” “ Create Project”

“ mport to Game” , terrain.hda

3D z

10,000 ,

Houdini terrainl_1

StarterContent > Props.
SM_Bush Houdini Instanced Input
“ Scale Ofset” 55,5
“ Landscape” “

terrain” “ Landscap”

“ Heightfeld Output”

Houdini

N
o



KINEFX |

KineFX, Houdini SOP

KineFX KineFX

. KineFX

. Solaris Karma

Houdini19.5+

141



SideFX.com

“ Fur Dude”
furdudelesson_start
furdude_lesson,

> “ File > Set Project”
furdude lesson Accept.
> “ File > Open” furdude_
= lesson
. PR urdude_start.hip. “ File
8 SaveAs...” furdude _0O1.hip Accept
a
fur_dude_rig.
KineFX
File fur_dude_geo.bgeo
-b
Link OrthoViews”
-b
“ i “ Tab > “ tab > Skeleton”
“ Joint
Placement” “ Freehand”

CHARACTER FOUNDATIONS

[IEN
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O 5 ) “ Mode" “ Modify

COG
+ sign
> > “ New PaneTabType >
Animaton > RigTree.”
spinel

“ RigTree” ,

O 6 “ Create.”

CcoG

Tab > “ tab >
Skeleton Mirror.”

Group

“ FindTokens ” /.,
“ ReplaceTokens” r

> “ File > Save” ,

E»)’ KINEFX

Houdini KineFX

Houdini

[OBJ]

KineFX

DRAW THE SKELETON

143



Houdini
-b

Tab > “ tab > Joint Capture Biharm
onic " , fur_ dude_geo

“ jointcapturebiharmonic’ “ frst
input” skeletonmirror “
Jjointcapturebiharmonic’

“ " Display fag

tab > Bone Deform
“ jointcapturebiharmonic”

“ bonedeform’

Tab > “ tab > Rig Pose® ,
Jjointcapturebiharmonic

bonedeform

" Handle"

144



Houdini

Display fag ”
-b

” Create”
KineFX,,

neckl

“ Modify”
jaw lower_mouth,
“ Tweak”

“ Child Compensate”

“ Template fag”

ADD MORE BONES



O 5 Template fag”

Handle “ Modify
Tweak Mode
“ Create”
“ Modify”
eyeball

O 6 “ Create” "

upper_lid’ “ lower_lid’

O 7 “ Tweak Mode”

lowerdlid

“ Display fag”

KineFX

»

CHARACTER FOUNDATIONS

=
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“ Display JointAxes”

CcOG
Ctrl-Z “
Child Compensate”
Ctrl 45
p
“ Rotate” “ Local
Rotate” 0,0,0
COG
“ Rotate” “ Local Rotate” 0, 0, O
: “ OrientJoints
= A - il = ” 7 “
| 1
e a Ctrl CcOG 1
YA

“ Bone Deform”




tab > Split
Jjointcapturebiharmonic
Jjointcapturebiharmonic
Group “ fur
_dude_body fur_dude_tongue

tab >Visibility,
Jjointcapturebiharmonic bonedeform
o fur_dude
tongue

Shif-A

tab > Curve from Edges
lower _lip

curvefromedges’
™ jointcapturebiharmonic
Jjointcapturebiharmonic
‘' curvefromedges’

B CHARACTE F UNDATIO S

8



Shif-A

tab > Curve from Edges
upper_lip

tab > Merge Packed

‘ T

£ ols Layout Labs Help X & W M B

= :

- tab >Atach Capture Geo
* skeletonmirror

B mergepacked

“ add_capture_geometry”
Jointcapturebiharmonic

= “ Group” @name=lower_mouth
. “ Shape Name” lower _lip

Group”  @name=neck2
. “ Shape Name”  upper_lip

Jointcapturebiharmonic
add_capture_geometry




tab > Joint Capture Paint
“ bonedeform’

neck2

neck2

neck2

neck2
Ctrl-z
“ Operaton Controls”

“ Display Deformed Geometry” “
Display Joints” “ Display Color”

F ” Smooth “

“ Handle” rigpose

150



jointcapturepaint
Capture Region
F Subtract,

bint Capture Paint tool
s

rigpose

“ Apply to
Non-Selected ”

neckl

“ Bypass Flag”

“ Bypass Flag”
“ Handle”




KineFX
tab > Name from Groups,
Group Mask
*
“ GeometrySpreadsheet
" “ Primitves”
- % obi Ty fur_dude oo W tab > Pack”
Node: packl 4 “
” “ Display Flag”
“ PathAtribute”
« of “ NameAtribute”
“ on” “ TransferAtributes”
“ name”
“ Split "
“ Geometry Spreadsheet” 8

tab > Capture Packed Geometry

“ Manual Capture”
“ Capture Geo "

o B e

 Capture Packed Geometr

Display Offsef

Enter

lower_mouth

ManualCapture 1 = Clear
@name=fur_dude_lowtesth

Joint  @name=lower_mouth

C B pome s

152



shift fur_dude_upteeth
fur_dude _gums

neck2
= fur_dude_rclaws r_toe
] fur_dude_Iclaws [_toe
= fur_dude_eye eyeball
= fur_dude_uplid upper_lid
= fur_dude_lowlid lower_lid
capturepackedgeo bonedeform
bonedeform
tab > Merge ,
sl i @ i LD capturepackedgeo  bonedeform
capturepackedgeo “ merge’
“ merge’ capturelayerpaint
(Cd)

tab > Unpack
capturepackedgeo merge “ "

2, “ TransferAtributes ” * A
* ~Cd

[ ]
/J f’ —
furdude_capt
[

SOP Geometry level operation in Houdini m furdude_skel

CAPTURING THE RIGID GEOMETRY



0

o ol > WE

PN | WY

RS

B e

#
<
4
&
]
.v
-
-

e o ¢ tab > ROP Geometry Output
rop_geometry !
$HIP/geo/furdude_capt.bgeo.sc

ot abs hep X E W B E BFES® Q@

npacia
:

“ Save to Disk”
o mergel
@ rop_geometryl
furdud
— tab > ROP Geometry Output
ROP skeletonmirror
. skeletonmirror
Add  Edit s Lyout Labs Help X B BB S FE® Q@ . ”
- orientjoints1 “ Save to Disk
— skeletonmirrorl
.
i} rop_geometry2
furd geo.sc
fur_dude_capture “ " File
$HIP geo urdude_capt.bgeo.sc
furdude_rig- Alt
File “ Geometry
File” :$HIP/geo/furdude_skel.bgeo.sc
furdude_skel.bgeo furdude_capt.
bgeo “ Display Flag”
. “ File ” “
— Assets " “

New Digital Asset
from Selection ”

] Operator Name fur_dude_capture
_rig
. Operator Label Fur Dude Captur
e Rig
= Save to Library $HIP/hda/fur_dud
e.hda

“ Accept” HDA EditOperator

Type Properties Maximum Outputs 3

Accept fur_dude_capture_rig



tab > Output
fur_dude_geo_capt File

File CaptureGeo
Alt
RestSkeleton, “ Output Index”
1 AnimSkeleton, “
Output Index” 2

fur_dude_skel.bgeo

CaptureGeo
“ Asset” EditAsset Propertes >
Fur Dude Capture Rig “ ”
“ Extra Files”
“ Filename”

$HIP/geo/fur_dude_capt.bgeo.sc. Accept.
Add File
fur_dude_skel.bgeo.sc

REHy SR Accept
capture_rig? “
Geometry File” “ "
opdef/ , sop “ fur_dude
_capture_rig fur_dude_capt.bgeo.sc
Accept opdef
opdef:/Sop/fur_dude_capture_rig?furdude_capt.bgeo.sc
fur_dude_skel.bgeo.sc
“ Assets” LockAsset > Fur Dude
Capture Rig
tab >

Bone Deform,
fur_dude_capt rig

“ bonedeform’

rigpose “ bonedeform’

“ HDA”

bgeo

CREATE CAPTURE RIG DIGITAL ASSET



= Operator Name to fur_dude_anim_rig
= Operator Label to Fur DudeAnim Rig

“ Save to Library,”

$HIP HDA fur_dude.hda
Accept $HIP/hda/fur_dude.hda
Accept Accept
HDA “

Rename” fur_dude_anim_rig

Alt furdude_rig
testrig
t
fur_dude_anim_rig “ Asset”
LockAsset > Fur DudeAnim Rig
rig - the test _rig
“ i Ctrl 1
st e ; furdude_rig fur_dude_
anim_rig Ctri2
rigpose, Transformatons
Clear Asset Save
Asset” >“ Fur Dude Anim Rig” “ Asset”
SaveAsset > Fur DudeAnim Rig Node
Default State kinefx__rigpose
Accept
1
“ Handle”

156



O 1 2 fur_dude_anim_rig
fur_dude_capture_rig node
fur_ dude_capture_rig Delete
Joints fur dude
“ Skeleton”
“ CreateMode” “ Grid snapping”
“ Modify”

furdude_main

B 02

[_heel p “ Child
Compensate” “ Rotate”
0,00
“ " eye target
“ Rotate” 0,0,0

/
/

‘ 4

"'7\ bonedeform

ADD MORE CONTROL JOINTS

15

N



Parent Joints” “

plus sign” Jointl
COG
Parentl furdude
3 [ Q main Joint2
eye_target )
@nam;:l‘:m‘i [N tl  @name=furdude_n |3 Parentz COG

@name=eye_targei I Pareniz  @name=C0G »

o ofe ® % K

=
s

]

% “ Skeleton Mirror”
< Ty furdud
P
r Group
z |_heel
- “ FindTokens” /., "
i r.
[ _toe, p

“ Rotate” 0, 0, -90
“ Add Network box”
“ Add Joints’

"Assets SaveAsset > Fur Dude
test rig
test _rig

test rig -

“ test _rig’

CHARACTER FOUNDATIONS

[EEN
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@
L.i
L
e
&
=

R B

CHECES

Add  Edit

Jointl  @name=r_heel @mi

I Parentl  @name=furdude_m *

MoMIE -

rXEE BHE BFES Q0

Group

main COG pelvis | _heel
“ QOperaton”

deletejoints
Joints”

Jointl
Parentl

COG a
IK pelvis
furdude_main

parentjoints
furdude _main

Display fag”

“ skeletonblend’
bonedeform”
“ skeletonblend’
World Space”
1

"elete joints"
furdude _

r_heel
“ Delete Non-Selected

“ Parent

+ sign

furdude_main

rigpose

CcOoG pelvis

“ Skeleton Blend ”
""skeletonmirror"

“ rigposée’

", 1* weight1”



“ Atach Control Geometry”

CHARACTER FOUNDATIONS

[EEN
(o
o

“ Assets” SaveAsset > Fur Dude
1
test_rig,
2 fur_dude_anim_rig
“ Circle ”
“ QOrientaton ” XZ “ Uniform
Scale” 0.2. “ Divisions”
36, “ ArcType” “ Open.”
“ Color” Color “ yellow”
“ Merge Packed” Name 1
circle_ctr! “ parent’ “ rigpose”
“ Atach Joint Geometry”
“ mergepacked’
G circle_ctr/
Tweak Shapes” (Coc)
G E
( 0.67) G
E
( 0.3)
“ Assets” EditAsset Propertes
> Fur Dude Anim Rig “ Parameters”
rigpose furdude_main,, Scale
“ Lock Parameter” Translate,
root “ " MainTranslate
Rotate Main Rotate

Accept



1 test_rig.

furdude _main
Undo”

2 fur_dude_anim_rig

“ Assets” EditAsset
Propertes> Fur DudeAnim Rig COG,
|_heel r_heel Translate Rotate
pelvis. Rotate Scale
( )Translate Accept
1 test_rig
COG  heel
Undo
2 fur_dude_anim_rig.

“ Add Network box”

Main Controls
SaveAsset > Fur DudeAnim Rig

This part of the network

organizes the main
controls such as the root,
the COG and the heel
joints.

THE MAIN CONTROLS



KineFX

skeletonblend skeletonblend _
controls
keletonblend _controls

Delete joints Group

y “ lef and right
hip’ “ knee’ “ ankle joints”

* Operaton Delete Non-Selected

2

“ Parent Joints”

“ Display fag” + sign
Jointl * Parentl
“ IK Chains "
skeletonblend controls
“ parentjoints”
“ Root name” +
sign Root name .
hip “ Mid Name”
|_knee “ Tip Name” [_ankle
“ Match by Name” “ on” “ Blend”
1 “ OrientTip” “ on”
+ sign
n
CZ) ikchains
= “ Rig Pose ” “ ankle’
<
% “ Match by Name” , IK
)
@) N
(i
o
Ll
|_
(@)
<
(%
<
I
O
162



“ Shif Shift

rigpose_ankles, knee_ofset
rig_ankles
knee_ofset
“ I}( ”

skeletonblend _controls

<4

¥ ikchains

7

; “ Skeleton Blend”

. skeletonblend_ik, “ World Space ”
i “on | weight1 1

rigpose_ankles

rigpose_ankles

1 FK/ 1K

IKChains 2
r_nip
r_knee

rigpose r_ankte
“ K" “ Skeleton Blend” + Match By Name

rigpose
Skeleton Blend” Fur Dude 2

¥ Orient Tip

INVERSE KINEMATICS FOR THE LEGS



KineFX

rigpose_ankles

skeletonmirror Delete
joints Group
| _ankle [ _ball [ toe [ _heel
Operaton Delete Non-
Selected
Alt
“ Parent Joints”
Parentl + sign
Jointl *  Branch
“ Parent Joints”
|_heel [_toe
B il e | ball | ankle

@name=1_ankle ¥ 52 @name=1_ball

= ointl to @name=|_toe | Parentl  @name=[_heel
= Joint2 to @name=[_ball | Parent2 @name-=|_toe
= Joint3 to @name=I_ankle | Parent3 @name=[_ball

B e cl@®>m

&

“ Skeleton Mirror”

FindTokens ” L,
“ ReplaceTokens” r_

: deletejoints
: “ parentjoints “ Skeleton Blend”
3 Skeletonblend_reversefoot
C , “ World Space” , “
E’ weight1’ 1 Group
skeletonmirror Rig
= Pose rigpose_ foot

skeletonblend_reversefoot

164



SOP

Reverse Foot SOP
Reverse Foot SOP

ikchains
[_heel j

foot skeletonmirror’

rigpose_foot
[ _toe

“ Clear”

reverse
rigpose’
“ Skeleton Blend

" skeletonblend _heels

World Space "
skeletonblend_controls
Group
rigpose
COG
“ K

skeletonblend _heels

Atach Joint Geometry

weightl 1

rigpose_foot
Main Controls

mergepacked
G circle_ctr/
“ Tweak Shapes.”
G E
0.3.
rigpose _
foot [_ball

% Reverse Foot rev

x| % Upper Leg Joint  1_hip

1_knee

1_ankle

L_ball

1_toe

Offset Markers Advanced

REVERSE FOOT SETUP



CHARACTER FOUNDATIONS

ik skeletonblend ik
“ Skeleton Blend’
skeletonblend_toes,

“ World Space” , Wweightl 1
rigpose_foot
Group

rigpose_feet

>> Lock
Parameter Translate Rotate Scale
RotateY, > Unlock Parameter

Y

Box

“ Uniform Scale” 0.02
Color red

}.. " “ mergepacked’ Name 2 box_

ctrl  parentjoints knee_ofset

Atach Joint Geometry mergepacked
Tweak Shapes,

uUp  @name=1_knee @name=r_knee

box_ctrl

knee_ofset

Translate -015 0 -0.05

Leg Controls

4" RigPose rigpose
il @name=1_ball
Pre-Multiply

Scale Rot Trans

o
o



EditAsset Propertes > Fur

cripts | Interactive | Extra Fi

%% | Parameter Description

DudeAnim Rig
Head Body Legs  Main
CcOG Body Main
Legs Left Right
Left Heel Left Right
Heel Right
S e “ knee_ofset 1"
" T T Leg Left
Lef Knee Ofset. “ Channel”
-0.15, 0, -0.1
rigpose_foot [_ball RotateY
Left Ball Rotate Range 0 30 | _toe
RotateY Left Toe Rotate
0o 20. “o4n Knee Ofset Ball Rotate
Separator
Accept,
furdude_rig
®,
<Y
Network view 1
test rig

Scene view




skeletonblend_ik Delete joints

deletejoints_spine. Group
spinel spine2, spine3 neckl neck2
jaw “ Operaton”

“ Delete Non-Selected”

Rig Pose rigpose
ST T - s _spine skeletonblend _ik bonedeform
add et Skeleton Blend
skeletonblend_spine,
World Space ” , Wweightl 1
rigpose_spine

“ ”

ARG EE &2~

Spine Controls

o hn@

Translate Scale

“ " EditAsset Propertes > Fur

DudeAnim Rig neckl neck2
jaw Head Neck 1
Rotate Neck 2 Rotate Jaw Rotate spinel, spine2,
spinel3 Body Spine 1
Spine 25 pine 3 COG
Accept.

wn

Z

o

-

< : 2 . e P B
&) ‘=T_'Fut Dude Anim Rig fur_dude_anim_rig
:Z) Head Body Legs Main

O

L

[a 4

Ll

b Spine 1

é Spine2  8.761985

< Spine 3

I

O
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Houdini VOPS
skeletonblend_spine Delete joints
deletejoints
eyelids Group RigTree
upper _lid lower_lid
Operaton Delete Non-Selected Rig
Pose rigpose_eyelids
S

skeletonblend _spine bonedeform

: = s “ Skeleton Blend”
i o skeletonblend_eyelids, “ World Space ”
i , weightl 1 rigpose_eyelids
°
L)
2
deletejoints rigpose
Atach Joint Geometry mergepacked

Assign Shapes

circle_ctrl

Tweak Shape
G E

( 05
) 0.02,
0.02




EditAsset Propertes > Fur

DudeAnim Rig
Translate, Rotate Scale Rotate X
rigpose_eyelids Rotate X Head
-10 30 Rotate x
Head -20 20.
Accept
skeletonblend_eyelid Delete joints
deletejoints
eyes Group
eyeball eye target j Operaton
Delete Non-Selected Rig Pose
rigpose_eyetarget.
eye_target
eye_
target Rotate, Scale
RigAtributeVOP deletejoints_eyes
rigpose_eyetarget
skeletonblend_eyelids
bonedeform “ Skeleton Blend”
skeletonblend_eyeball, World
Space , weightl 1
rigatributevop
bonedeform
rigatributevop

eyeball (deletejoints)

“ Get PointTransform”
eye_target eyetarget (ripose
_ eyetarget)
“ Get PointTransform”
" eye-target

eyeball

W
~eyeball (rigpose_eyetal

eball (deletejoints_ey 28l o “ Set Point Transform ”

@) teball
3
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~
|
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Interac xtra

Existing Parameters

VOPS

Rig Atribute VOP

VOP

tab > LookAt (KineFX)

getpointransform xform
lookat from eye_target
getpointransform xform lookat to
lookat outxform eyeball_set
xform lookat
Look At Axis z
deletejoints_eyes rigpose_eyetarget

Atach Control Geometry

Assign Shapes 3D
eye_target G
rigpose_ target
eye_target

3%  Parameter Description

Eye Controls.
EditAsset Propertes > Fur Dude Anim Rig
rigpose_eyetarget eye t
arget  Translate Head
EyeTarget Positon
Accept

EYE CONTROLS
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KineFX

tab > Geometry ,

walkcycle
tab > Fur Dude
Anim Rig
“ Desktop” ( " ”
) Animate
“ Channel List”
“ Animaton Editor’
walkcycle fur_dude_a
“ nim_rig “ "
: Parameters and Channels > Create
LimEy ; : Nested Channel Groups Close
P - m obi Ty wa e fur_dude_

anim_rig

Filter

0 2 8 : =
4 4 P oerlL e e+ & & B 8 B B B B . A

L »-
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Houdini

RIETS

L . obj Ty

& Attribute Delete att

fur_dude_anim_rigl
. Q

Auto Update

Solaris

50

fur_dude_anim_rig
Geometry

50

“ Output File ”
$HIP/geo/furdude_walk.$F_bgeo.sc

“ SetValid Frame Range”
“ Render Frame Range”

/ “End/ " Inc”
1,End 50
“ Save to Disk’
fur_dude_anim_rig

Atribute Delete”
PrimitveAtributes”

atributedelete’

“  Output File”
$HIP/usd/furdude_walk.usd

“ etValid Frame Range”
“ Render Frame Range”

“ End/
Channels.”

uSD

Houdini

“ Inc”
Start

1,End
usb

Cd.

uShD

“ Start” /

ROP

" Startll
Start

“ Delete

50

USD Export




(Fur dude)

Grooming
Rig &Animate
tab > File
« Geometry File” “ browse
" $HIP/geo. Select furdude walk.$F.bgeo.sc.
Accept Blast fur_dude _
body, “ Delete Non-Selected”
fd_anim Alt
d rest “ Geometry File” $HIP/

geo/ furdude_walk.1.bgeo.sc

“ Add Fur
? fd_rest fd
anim fd_rest_anim fd_rest _deform
fd_rest_hairgen “ Display fag”
fd _res fd_rest_groom “ Display fag”
fd_rest_groom “ Hair
Tools” “  Set Guide
Length” “ Randomize ”
“ Min Length ” 0.03,
“ Texture” $HIP,
tex fur_length.jpg “
Max Length ” 0.15, “ Texture”
fur_length jpg
HairTools “ Bend
Guides” “ Angle” 45
“ Frizz
Guides ”
. “ Frequency” 15
. “ Amplitude” 0.005

. “ RandomAmplitude” 0.02
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Hair Brushes

Draw Hair

“ HairTools ”
“  Clump Guides” “ Clump Size”
0.02 . 0.5.

“ Clump Profie”

“ Object ” fd rest fd_rest_
groom fd_anim fd_rest sim fd _rest_
hairgen

fd _rest_groom “ Density” 20000.

fd_rest deform HairTools
“  Simulate Guides” fd_rest _sim
“ Vellum Constraints”
“ Bend” “ Stfness” 5 Alt
fd_anim fd_collision
blast “ Delete Non Selected”
tongue upper teeth gums Group
“ Null “ COLLISION_
our fd_rest_sim Vellum
Collisions “ External Collisons”
“ Collider SOP” ./fd_collision/
Caching “
SetValid Frame Range” “ ave
Frame Range” “ Start” / “ End" /
“ Inc” “ “ Delete
Channels” “ Start” 1 “ End” 50
“ Save to Disk”
“ Load from Disk”

fd_rest_hairgen” “ Distributon”
“ Density” 1000000
“ Guide Interpolaton ” “ Clump
Crossover” 0.25,
furdude
Houdini Solaris

"

B b # ' e ~

sh LiftHair ClumpHair PartHair Length Adjust Smaoth Hair tHair Extend Hair



usD Solaris Solaris Houdini LOP
UsD Karma

Solaris Stage
tab > Reference
“ Reference” “ Reference
File” “ File Patern” furdude _walk
.usd furdude. Primitve Path /
/char/ @sourcename” -
char char, furdude,
-h

tab > Material Library
/
stage/materiallibrary

“ Principled
Shader” Alt

body mat
eyeball_mat eyelid_mat teeth_mat tongue_mat

furdude_body_mat, Surface
“ BaseColor” 1,1, 1
“ Texture” “ BaseColor”

“ UseTexture” ,
$HIPI, tex
skin_color.jpg Accept
“ Roughness” 0.5,
Refectvity’ o eye_color.jpg
eye_lid jpg tongue_mat
redish pink” teeth_mat “ yellowish-white

“ Stage level” Material
Library Assign
Materials fur_dude_body

“ Primitves” “
Material Path” body _mat
Plus Sign

* fur_dude_eye > eyeball_mat

» fur_dude_lowid/uplid > eyelid_mat

» fur_dude_lowteeth/upteeth/claws > teeth_mat
= fur_dude_tongue/gums > tongue_mat
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Solaris

Houdini

“ " tab SOP Import
hair Import
Path Prefx /char/$0S
“ SOP . fd_rest_hairgen
furdude materiallibrary Merge
hair Merge

/stage/materiallibrary ~ Hair

Secondary Refecton” “ Root Color”

« dark grey " “ Tip Color” “
medium grey.” !
Material Path” hair

tab Grid
backdrop, merge

“ Import Path Prefx’
/geo/$0S backdrop
Size 50, 50, “ Rows " “ Columns
" 10 Bend
“ Bend” 75,

“ Capture Origin” 0O, 0, -10, “ Capture

Directon” 0,0, -1, “ Capture Length” 10
“ Subdivide”
“ Depth ” 2

RotateY -45

10-50
10
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“ ”

“ LOP Lights and Camera”

Ctrl-
Camera
Lock Camera/Light
toView
Tumble Pan Dolly furdude
Lock Camera/Light toView
“ LOPLights and Camera” Ctrl-
“ Area Light”
8 arealight” « arealight’
“ Base Propertes” “ Intensity”
2
Karma
Karma
Turn ON | - Karma usD
Denoiser : - ¥ LOP usD
|—é ‘ S Houdini. Karma
— = Nvidia Denoiser
Render Display Optons
tab > Karma Karma Render Setngs
USD Render ROP
karmarendersetngs Image Output >
Filters “ Denoiser” nvidia Optx
Denoiser “ Output Picture ” $HIP/render
8 /walk/furdude_walk_$F2.exr $F
2
usdrender_rop “ Start” / “ End”
/* Inc” “ Delete Channels
! Start 10 End 50 usdrender_rop

"Render to Disk"

D) KARNA

Houdini

(Karma LO

SET UP AN RENDER THE SHOT
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Houdini

Houdini

Houdini

KineFX

Render > Mplay > Load Disk

Karma
LOP

“ Simulate

Guides” “ Load from Disk”

“ Offﬂ
“ Load from Disk” “
on”
Solaris
resoluton” 1920x1080,
“ Pixel Samples ” 128,
Light Sampling Quality ” 16
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Houdini
Houdini Engine
Houdini
Unreal Engine 5
Houdini Unity
. Houdini
. Houdini
. FBX

Houdini19.5+




Houdini

File > New Project :
. Call it hengine_lesson, Accept

File > SaveAs... hengine_
O1.hip Accept C

Create > Geometry > Grid. Enter

= Sizeto 5,3
= Rows to 4
= Columns to 6

\' Shading > Smooth Wire Shaded
c Create > Geometry > Box
Enter
box_object

= Sjzeto0.1,1,0.1

column Tab
Match Size, Match Size n
Enter.
Matching JustfyY Min
Select

Copy to Points.

Enter
Enter

Transform Using ImplicitTarget...
Pack and Instance,
4

tab > PolyExtrude

“ Display fag” Distance 0.1,
Output Geometry and Groups Output Back.
copytopoints node “ "
Match Size polyextrude
BN copytopoints JustfyY Max to
XuN A= PO ® Qn| Same, 0-1
Merge copytopoints
matchsize
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tab > group

oo “ Group Name
" edges’ Alt
edges,
“ Initial
Merge” “ Subtract from Existi ng
” “ Base Group” “  Enable”
“ Keep by Normals” ! ?
0, -1, 0. ” 0. Alt
“ Directon” 0 -10
edges " PolyExtrude*
Group edges Directon 0.15
“ merge” “ Display Flag”
“ Template” n
tab > Copy and Transform
Y “ CenterY” “ Copy Parameter”
Y “ TranslateY”
“ Paste Relatve References” + 0.
1 “ Total Number” 4
“ Asset”
“ New
DigitalAsset from Selecton”
Operator Name” building, “
Operator Label” Building “ Save
to Library.” “ Locatons’
$HIP/ , hda Accept,
Accept,
“ EditType Propertes”
Accept
“ building

Houdini

hda o Houdini
Digital
Houdini . o Asset

Create

CREATE A SIMPLE BUILDING



Houdini Engine Houdini Houdini
Houdini Engine ( Sidefx.com/unreal) Houdini

Apprentice

UNREAL “ IN UNREAL"
“ Third PersonTemplate”

“ TextRenderActor’ “ Content
Drawer” “
Content Drawer.” Houdini
“ Open.” “ Scale” 2,2,2,
“ Play”
HOUDINI -
: — & polyextrude matchsize Normal
Normal Group “ Group
0 ¥ enavie Name” rendered_collision_geo
L;.: “ Copy and Paste”
° column
g:,__ Keep by Normals
UNREAL - “ Details”
“ " “ Rebuild.”
Play
HOUDINI - “ Assets” > “
o EditAsset Propertes” > “ > Building”
Channels Menu Import  Action Button “ ” Size
e — Y “ " Floor Height
“ Total Number~
Number of Floors Accept
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UNREAL - “ Details”

“ Rebuild”
* Floor Height” “ Number of Floors”
“ Floor Height ” 15, “ Number
of Floors ” 2
HOUDINI -
4
shift
Delete ‘
Blast” 3
tab > Polybridge
4
tab > PolyExtrude”
“ Transform Extruded Front”
« polyextrude” SizeY
SizeY “ Paste
Relatve Reference ” 0.1
-ch(* ../column/sizey” )-0.1
Translate Z 27
* normal’ “ group’
“ polyextrude’
* ramp”
Display Flag Assets > Save Asset >
Building HDA
- “ Rebuild” ,
“ Floor Height” 1, “ Number

of Floors” 6. Play ,




A uvs

Houdini
“ UV

uv
55,5 UVs
SaveAsset > Building,

Browser"
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Show UV Texture

K3

\Q Lo/
AN

'

HOUDIN - UVs,

ab> UV Unwrap ,

tab > UV Unwrap,

uv
tab > UV Transform ,
“ Scale”
Assets >
HDA

UNREAL - “ Rebuild”

uv "Content
Content > Starter Content >

Materials Building

M_Concrete_Tiles

" Play”
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“

“ Sizen

12

0-99,

01010.
scater’

50

Create >
2

Enter

“ Modify”

“ Sizen
Copy to Points

opY

Create > Geometry > Box,
“ Columns”

“ Target Points”

0-99,
tab > Scater

:. Copy to Points cc

Rows”

“ ForceTotal Count”

HOUDINI
“ Relax Iteratons”

©
©

“ Operaton Control” ”
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Houdini

HDA

Hoas ¢ (& “  Asset”
“ New
DigitalAsset from Selecton”

“ Operator Name ” “
populate” “ Operator Label "
“ to
Populate” “ Save to Library”
“ ! $HIP , hda
Accept, Accept,,
Houdini (-hda),
Houdini Engine Houdini

( )

“ EditType Propertes”

Accept Houdini

UNREAL - Content
“ Import to” ,

populate.hda 3D

Esc

EEpEEEE

populate
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©®J) VERTEX

Houdini

"Unreal”

[
:

® populate (instance)

diniA

10

Static

& Recook ) Rebﬂ\d

populate

Stationa

"Normal

HOUDINI - “ Unreal”
Houdini, tab > ¢
norm...” , box
Normal “ Asset” SaveAsset >
Populate .hda
- UNREAL - HoudiniAsset
vt “ CookingActons”

“ RebuildAsset”

X
10

Movable

Houdini

HOUDINI -
Populate

Existng parameters”
“ scater’
ForceTotal Count”

“ Label”

Relax Radius” ,

UNREAL -

“ Size”

.hda

“ Relax Iteratons”

Houdini

Assets > EditAsset Propertes >

“ Size”

“ ”

Number of Instances.”

Max
Accept,

“ RebuildAsset”

“ Number of Instances” ,



Houdini Unreal

- ! “Houdini
(Houdini Outputs )”
Houdini
Houdini - copytopoints “
(Pack)” “ (Instance)” “ (Asset )
" “ (Save Asset )" >* (Populate)”
Houdini
Houdini Engine
Unreal
- “ (Rebuild Asset )”

“

Houdini (Houdini Outputs)”

Houdini Outp

HoudiniOutput_1 Instanc
®— bBe
00 0.0 00

-0.0 |00 00

10 1.0 10

Houdini

1500 Houdini Engine

SET UP INSTANCING
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w Houdini Outputs
Houdini Englne v HoudiniOutput_1 Instanc
Houdini

(Mesh Instancer) (ﬂ — B e

0.0 0.0
0.0 0.0

“Houdini ” “HoudiniOutput1

“ (Starter Content)”>“  (Props
)’ “SM_Bush” Houdini

Ag — (Scale Offset) 0.25

=N “SOENDNE - i

[+]
SM_Rock Houdini
(Houdini Instanced Input) (Scale
Offset ) 0.1
“ i “Houdini (Houdini Engine)”
“ (Bake )H “« n “«
Houdini !
“« (Play ))l
“ (Content )">“ (LevelPrototyping
"> (Meshes )” “SM_ChamferCube”
Houdini (Houdini Instanced Input) “
(Scale Offset)” 040402
(Rebuild)n “ ” “
O . PR i (Replace Preview Bake )” “ (Bake)”
“‘ . hm L m— -
" (Play)”




pts

Operator Type:

Library

Switch to Definition

Parameters

on
Minimum Inputs
imum Inputs

aximum Outputs

Interactive  Extra File:

Existing Parameters

populate

rmage:

Node  Input/Output

Houdini - “ (Assets)” >*
Documents/HoudiniProje (Edit Asset Propert'ies )" > (Populate) ”
“ (Basic)” “ (Maximum
/HoudiniPro ngine_ /hda/populate.hd Inputs )" 1 “ ” “ (Accept)
Help ' Code ' 5 ts Interactive = ExtraFiles "’
“ (Minimum Inputs)” 0
“ (Switch)”
s e (Subdivide)”
Sub-Network In| “ (Depth) ” 5
— gridl [ box1 .
@Subdividel HOUdInI
13
s switchl HOUdInI
i"‘,‘ﬁ’??ﬁ%y‘ﬁ?{fﬂk‘?}ﬁ)}-"%mts
“ (Assets )" >* (Edit Asset
Properties)” >* (Populate)” “
(Select Input)” “ " “
(elect Input )” “ (Menu)” “
(Use Menu)”
o - " 1 - (Input Geometry)”
“ (Type Properties )" “ (Accept )”
- “ (Rebuild Asset)”
Houdini “ (Select Input)”
“ (Input Geometry)”
“ (Details )" “ Houdini (Houdini
Inputs)” “ (World
Outliner Input)” “ (Start Selection)”
3D “

(Use Current Selection)”
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w Houdini Inputs

Wor iner Input

Keep World Transform

Pack Geometry before merging

Import input as references

Houdini

Export LODs Export Sockets

Start Selection (Locks Dv

Select All Clear Sele

Sub-Network Input #1 Houdini -
. box1
i “  (Group)”
e “ upfacing” “ (Base Group)”
roupl
‘_.. i “  (Enable)” «  (off ©
' (Keep by Normals)” “ (Enable )” “ (On
)’ “ (Direction )” 0,1,0 *
{ (Spread Angle)” 0
subdividel
[ ]
Sub-Network Input #1 Blast
®  boxl “ (Delete Non Selected)”
L (On)
[ Ol “ (Assets
S upfacing ) >t (Save Asset)” >* (Populate)”
blastl
/ not: upf
é o
subdividel
[ ]
- “ (Rebuild Asset)”
Houdini
(Number of Instances ) 40
Houdini
“ StarterContent > Particles” “ P
Fire” “ Houdini Instanced Input” “ Rotate ¥”
90 “ (Play)”

populate2



FBX
Houdini
Houdini - (Box.)
0.5 4 8
(Match Size )”
“ (Matching,)” “ Y (JustifyY)”
‘ (Min)”
“ wall” “ wall”
(Model)” “ (Shatter)”
chunkcenters “ (Force Total
Count)” 100
(Connect
Inside Edges)” “ (Create Packed Primitives)
o (Path Attribute)” “ (Path Attribute
)H
op: opfullpath(‘.”)/path’
RBD Bullet
(Ground)” “
(Add Ground Plane)” “ (Ground Plane)”
“« (Play ) ”n
X
2°Y 1 Alt
X
9 “ X(Center X)” -3 Alt
“« X"
rbdbulletsolver “
(Collisions )" “ (Collision Type)” “
(Deforming)”

“ ( Play )n
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rbdbulletsolver
(Transform ) (Uniform Scale)
100

e FBX  (FBX Output) “ (Valid
Frame Range)” “
“ (Output File)” $HIP/wall_destruction.fbx

7 NS “ (Build Hierarchy from Path Attribute)”

ath

(Render Frame Range)”

(Save to Disk )”

- “ Content”
“ (Import )” “ wall_destruction
.fhx” “ (Skeletal Mesh)”
(Import Mesh)” (Import Animations.)”
“ " “ (Import
Meshes in Bone)” “ (Mesh)” “
(Normal Import Method)” “
(Normals and Tangents)” “ (Import)”

uv
wall_destruction_Anim

(Play)

Houdini

Houdini

Unity Autodesk Maya Autodesk

3DS Max

SideFX.com/unreal

“ ”
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HOUDINI
PDG TOP
TOP
TOP
Houdini
Image Magick -
TOP
TOP
TOPS

TOPs

PDG

TOPs

SOP

TOPs

TOP
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SideFX.com
tops_lesson

Houdini

TOPs

AgeME 2B YK ool

reversel

“ (File)” >* (Set Project.)”
tops_lesson “
(Accept)”
“ (File)” >* ..(SaveAs...)"
tops_lesson $JOB
city_O1.hip “ (Accept)”
Tab “ TRACE
“ Trace”
“ " (File chooser )
$HIP tex citygrid.jpg
“ (Accept)” “ (Scale to Size )"
500, 500
tracel
= X -90
. 100, 100
“ ! Tab “Reverse” “
(Reverse)” “ (trace)”
(Display Flag)
Spacebar-H
“ (Display option)” “ (Display
Points)”
(tab)> (Resample )
“  (Length)
” 1

« (Nully”

.-
>

wp XN BE 8PE® QO

CITYBLOCKS_OUT”



TOP

ette

bols  Layout

Labs Help X & W @ B &

1 Choose Operstor: X
o8
LS

-

Add  Edit

+=w T

ityblock
' cityblocks_32
st c

o

street_grid
Tab TOP... TOP
Network
Split Pane Lef/Right ” “ "
“ topnet”
TOP Htab” > “«
Geometry Import " “
" “SOP Geometry Source " “SOP
SOP Path " “ Choose Operator ”
“CITYBLOCKS_OUT”
“ Storage " “ (Store
Geometry As )" “ External File ” “
" “ Copy from Class ”
TOP
TOP
“geometryimport” “cityblocks”
“Cook Selected Node
" Shift+G

Ctrl “

" tops
View Work Item Output ”

Index

GENERATE AND DISPLAY WORK ITEMS



CPU

HQueue Deadline Tractor Python

Fr— “ Total Slots “ CPU
: Equal to CPU Count Less One ”
; " ” Tab >H File ”
5 work_item_viewer
g
TOPS
-y
work_item_viewer “ "
$HIP “ geo”
city_O1_cityblocks
1,0,0
73
abs Hep X E HEHE @ Add  Edit
“ File ”
“ Geometry File ” :
"@pdg output’
0 PDG
[+
2
&
m " ” " Active
Z Work Item
|<_i topnet
&) “ cityblocks TOP”
Z
o)
O
L
z
o
]
@)
I
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TOPs
TOP
TOP “ TOP”
“ Generate When t " “
Each Upstream Item is
Cooked "
“ Float Attributes
) base_height
] 10
10
= height_variation
= rand (@pdg index) *20
“ (Index)” 0
“ (attributecreate )" Shift-G
D
MMB
10 base_height 0 20 height_
variation TOP

ADD ATTRIBUTES
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Output Geometry and Groups.

®,
1,
9
9

ROP

ROP TOP(ROP Geometry Output)

create_buildings “ SOP
(Use External SOP)”

(Generate Node)”

colorl

(PolyExtrude)”
“ block_offset” “ (Inset)”
1 “ (Extrusion)” “ (Output Side)
(Snap Distance) 0.2
“ (PolyExtrude)
" “ building_height” “
(Divisions)”
@base_height + @height variation
“ (Distance)”
“ (Copy Parameter)” “
(Divisions)” “ (Paste Relative
References)” 2
ch(“dist”) /2
“ (Extrusion)” “
( Front Group)” “building_top”
“ (Side Group)” “building_side”



( Poly Extrude )
window_frames

] building_side
. 0.05
window_out
b ( Poly Extrude )
TR “ windows” “ Group” “ window_out” “
Distance” -0.05
filel
Poly Extrude
. extend_roof
\iﬁ’ = 0.5
lll,’ A roof_edge.
,g,", . building top
i - 0.3
”ﬂ - “ ” « ”
i'};f roof_out
I
g‘f”; ( Poly Extrude )
ih “ roof” “ Group” “ roof_out” *
Distance” -0.25
= windows_out
. 0.2,0.2,0.2
Display flag

“ create_buildings”
$F to “@pdg_index" to set the Output File to:

$HIP/geo/S$HIPNAME. SOS. "@pdg index .bgeo.sc

“ROP Fetch”
“ Cache Mode "~ “ Write
Files ”
create_buildings TOP Shift-G

CREATE BUILDINGS FOR THE CITY GRID
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o

@pdg_output’

B 0D
52 Attribute Create a
Floats -

height_variation

ibute

rand(@pdg_index)*15

base_height

TOP
PDG Services ”

" TOP

PDG
“ Tasks " > PDG

create_buildings TOP ROP Fetch
Cook Type ” “ Services

create_buildings TOP Shift+D

" ' Shift+G

* @pdg_output”

“

-k waitforalll

Generate When "
Upstream Item is Cooked
Operation ” “
Merge All Geometry

Node "’

uTO Pn «

TOP WaitforAll ”
ROP

TOP

TOP Geometry Import TOP
building_merge “
Each
Merge
Import and

building_merge Shift-G
building_merge

TOP Attribute Create TOP

height_variation”

rand (@pdg index) * 15

Dirty This
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atribtransfert

&
” TYBLOCKS_OUT

Attribute Create
Float: Clear

e height_variation

Jobiftopnet1 =

street_grid
“ (Class)
” “ ” “ ” (O, O, 0)
base_color
= ( Polygon)
= 5
“ (CIaSS) ” “ ”
“ " 0,1,0 transfer_color
Attribute Transfer
“ Points " “ Primitives
¢ Cd” “ Conditions "
= 0
= 30
“" n - Y
Hide Other Objects
TOP attributecreate height_
variation

Shift-G

building_merge

rand (€pdg_index)

building_merge TOP

* 15 + @Cd.g*30
30

COMBINE THE BUILDINGS



“ building_merge ”

“ Shift-D
* building_merge " Shift+G
“ building_
merge ”
“street_grid” “CITYBLOCK_OUT”
handle
TOP “create_buildings”

»

“Generate Node

“ »

create_buil

Lll O A S

“building_merge”
Cook Selected Node”

TOPs
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-y “ "
street_grid”

24
TOP
Alt “attributecreate TOP”
Visibility : 7 P_::::mecrem ucreate
? e When”
@primtivesffset==24 @pn'miﬁveoffset==24
“ " “ " Delete Channels
0 [ n 50
24 50
“ attributecreate” “
create_buildings”
“ building_merge”
“create_buildings” 24 24

50

building_merge

24

ISOLATE A BUILDING



street_grid Houdini [HDA] HDA Processor TOP

CITYBLOCKS_OUT

“ » « »”

streetgrid_maker

$HIP/hda/
“ Operator Type Properties "
“ ” “ Image
Input ” " X ” “ Y
" “ Relative Channel Reference
“ Blend Width ” “
Accept. "
TOP HDA TOP “
“ ” " H DA ” " H DA ”
$HIP/hda/streetgrid_maker.hda “ HDA "
" TOP make_citygrid Shift+V
TOP (Wedge TOP)
make_citygrid
= 4
“ (Wedge Attributes)”
“ (Attribute Name)” “ center_wedge”
] -50,0,-50,0
] 50,0, 50,0
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Select the HDA Processor node and on the HDA
Parameters tab, set the Center parameter to:
@center wedge.0, @center wedge.l, @center wedge.2

Select the make_citygrid HDA processor node and press shift-V
to Dirty and Cook the node - now there are four citygrids being
created.

street_grid
(Wedge Attributes)” “
g . : Attribute Name " seed_wedge “
— - : Type ” “ Float, - /
Start/End 0 1000
base_height “ Random Samp|es "
“ " TOP height_variation

rand (@pdg index*@seed wedge) * 15 + @Cd.g*30

TOPS

e TOP .bgeo
$PDG_DIR/geo/$05. " @pdg_name’ . @wedgenum’ .0.bgeo.sc \@Wedgenum s

2z file/geo

. HDA

9 .,‘nh]'/lnpnetl .+ » ROP

e obi  — topnetl

Labs Help % & W B dd Edit « v
0 @ a > >

“ Wait for All “

TOP Partition by Attribute TOP "~

“ Partition By ” “
Distinct Attribute Values ”

“ (Attributes)” “ (Name)”
wedgenum

wedgenum

“ building_merge TOP”

uilding_merge”




TOPs

OutputFile  SHIP/geo/SHIPNAME.$0S. " @wedgenun’ .bgeo.sc

3

Transform | Non

W v jobiftopnets x4

" Ee e obl

R orren
Joa—

p X & HE

_ropfetchl_619¢ + @

[T
N *)

street_grid

s Hep X & W &

treets_ropfetchl_619¢ @

X

)

treet_grid

210

TOP ROP (ROP
Geometry Output ) make_citygrid HDA
build_streets

“ SOP(Use External SOP)”

.bgeo $F . @wedgenum” “
ROP (ROP Fetch )” “ (Cache Mode
)’ “ (Write Files)”

“ (Generate Node)”
(PolyExtrude)” “ (Distance)”
-0.05 “ (Output Front )”
“ (Output Back)”
“ (Reverse)” “
(Color)”
Box
polyextrude Box
box Blast 2
Blast
=Y -0.05
= X 1.05
= Z 1.05



) work_item_viewer

ft+A 0 select full (MME] or partial (LWB) (00ps.
it £0 select by flood fil.

#n choose an operation to perform.

W v | [obj/topneti/build_streets... x

[
Ju—

AROMY ko

B h®

PDG

pdg_output

+

_item_viewer

work_item_viewer

0.33,0.33

building_merge
_Streets

(Cook)

"@pdg output.l’

partitionbyindex

(Color) 0.33,

(display flag )

TOP

(Partition by Index)
buil

Alt 3 ”
1(work_item_viewer1)”

“ ”

TOP

CREATE GEOMETRY FOR THE STREETS



TOP “ ?

file_wedge

e file_wed " / 1 '4
Integer v 1 2 3 4

Start/End
* MaterialPalette x Ass:

streetgrid_maker HDA
(Image Input )” “ (File)”
more_grids ‘
" $F “@file_wedge’

‘

HDA Parameters

nput  $HOME/HoudiniProjects/tops_lesson/tex/more_grids/citygrid_"@file_wedge .ipg

@center_wedge.1 @center_wedge.2

streetgrid_maker” HDA “
Dirty “ " Cook Shift-V

TOP
Shift-G




oot B ren

B _File filel

[obijrender_item_view... = T

Images

©  $HIP/render/$HIPNANE.$0S. " Guedgenum’ . exr

Infer from file

v [obitopnetl

v [abjftopnets =

7

Image Magick

“ New Camera ”
Skylight Intensity t
1.3
palFit\'onbyi
AIt " ”
“ Geometry File

"@pdg input”

render_item_viewerl

Geometry File

"@pdg input.l®

partitionbyindex ROP Mantra
ROP Cache
Mode ! Write Files "

Override Camera Resolution ” 17 “

Output Picture ”

SHIP/render/city.$0S. "@wedgenum’ .exr

Houdini Apprentice

.pic .exr Apprentice

“PDG
Mantra

RENDER A MOSAIC
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— topnetl

% ROP Composite Output ov £ SHIP/render/S$SHIPNAME. $OS. "@wedgenum' .exr

ROP Composite  ROP Fetch ts Man tende S ers  Overlay ROP Fetch (Cache Mode) “«
TtMl Map: “@file_wedge’ Write Files "

ity Core: '@center_wedge.0 , "@center_wedge.2

ariation Seed: "@seed_wedge’ “ ovel'lay "

Map: ‘@file wedge’

City Core: ‘@center wedge.0', ‘@center wedge.2’

- yariation Seed: @seed wedge’

| Takelist x

« [mom “ (Overlaytext )”
B o “ (Font)” “ (Text Size )”
Font Layout Mask Image 1 8 i ty,

Font  Lato

Use TextFile

Map: 3
City Core: -48.6684, 17.7887
3 Variation Seed: 249.19

“ Wait
ew Tools Loyout tabs wel X B W @ : yout Labs telp X b forAll ”
partitionbyindexl_29153 @ @ » s gty . =i H
ImageMagick
TOP

“ View Task
Output " Mplay

HOUDINI

PDG Python Houdini
TOP

Houdini




SOPs
TOPs

“ Wedge ” “"
ROP TOP
Generate Node ”
pfetch1_29325 = @ Active Work Ite create_buildi opfe “ Assets ”

Install Asset Library "
make_buildings2.hda “ "
Accept " “ " Tab
Buildings Hi Res”

topnetl

make_buildings_hi_res”

_ Make Buildings HiRes make_buildin,
Base Building Height @base_height - 2

ghtVariation  @hedght_variation

0.1 I " @base_height

- @height variation

buildings_hi_res”
Select Input 1

“ Partition by Index

" 1
hda
> Make
“ make_

”
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TOOLS( )

Y Select( ) S
£ Move( ) T
<@ Rotate( ) R
& Scale( ) E
% Pose( ) Ctrl-R
Y Handle( ) Enter
< View( ) Esc
Tool Menu( ) Tab
Custom Radial Menu( ) C
Repeat Last Tool( ) G
VIEW( )

% Tumble Space/Alt + LMB
& Track Space/Alt + MMB
% Dolly Space/Alt + RMB
Home Grid Space + H
Home All Space + A
Home Selected Space + G
VIEW RADIAL MENU( )

Selection Tools Vv
Selection Options Ve
Viewport V@
Shading V¥

SELECTION MODES(

)

o Objects( ) 1
@ Points( ) 2
w Edges( ) 3
@ Primitives (Faces)( ) 4
® Vertices( ) 5
Select Groups/Connected Geometry 9
/ F8
Toggle Objects/Geometry( / )
SELECTING( )
Select LMB
Add to Selection Shift + LMB
Remove from Selection Ctrl + LMB
Toggle Selection Ctrl + Shift + LMB
Select All N
Select Nothing Shift-N
SNAPPING RADIAL MENU( )
® Grid Snap X
® Primitive (Curve) Snap Xt
® point Snap X @
® Multi-Snapping Snap X ¥

VIEWPORTS( )

Expand Viewport Space +b
Select Viewport Space +n
Perspective View Space +1
Top View Space + 2
Front View Space + 3
Right View Space + 4
UV View Space + 5
Toggle Wireframe/Shaded W
Display Options D
VIEWPORT LAYOUT( )

Single View Ctrl+1
Four Views Ctrl +2
Two Views Stacked Ctrl+ 3
Two Views Side by Side Ctrl+4
Three Views Split Bottom Ctrl+5
Three Views Split Left Ctrl+ 6
Four Views Split Bottom Ctrl+7
Four Views Split Left Ctrl + 8
FINDING THINGS( )

Dashbox Ctrl+D

VIEW( )

Pan Space + LMB or MMB
Zoom Space + RMB or Scroll Wheel
Show all Nodes H
Show Selected Nodes G
CREATE( )

Node Menu Tab
Add File Node =
Create Subnet Shift + C
Add Background Image Shift - 1

NOTES AND NETWORK BOXES(

Add Network Box Shift + O
Add Sticky Shift - P
Minimize Selected Notes/Boxes Shift - J
Expand Selected Notes/Boxes Shift - K
Shrink box to fit contents Shift - M
WIRING( )

Connect Nodes LMB on Connector

Connect Multiple Nodes J drag over nodes
Insert Node RMB on Connector
Branch MMB on Connector
Connector List Alt + MMB on Node
Cut Wire Y drag across wire

Disconnect from Wires Shake Node

DOTS( )

Add Dot
Pin/Unpin Dot

Alt + LMB on wire
Alt + LMB on dot

TOOLS( )

Toggle Parameter Pane P
Toggle Tree View Shift + W
Toggle Network Overview (0]
Toggle Color Palette C
oggle Shape Palette S
CLICKS AND DRAGS( )

Select LMB
Add to Selection Shift + LMB
Remove from Selection Ctrl + LMB
Start Wiring from Node Alt + LMB

Select Node + Inputs
Select Node + Output

Alt + Shift + LMB
Alt + Ctrl + LMB

Select Inputs + Outputs  Alt + Shift + Ctrl + LMB

Move Node

Move Node + Inputs
Move Node + Outputs
Copy Selected Nodes
Copy Node + Inputs
Copy Node + Output
Reference Copy

LMB-Drag

Shift + LMB-Drag
Ctrl + LMB-Drag
Alt + LMB-Drag

Alt + Shift + LMB-Drag
Alt + Ctrl + LMB-Drag
Alt + Shift + Ctrl + LMB-Drag

NAVIGATION( )

Enter a Node Double-click or Enter

Go up alevel U
Radial Menu N
Create a Quickmark Ctrl + <# 1-5>
Go to a Quickmark Shift + <# 1-5>
Go to Previous View * (Backtick)
Select the Node Upstream PgUp
Select the Node Downstream PgDn
Select Previous Sibling Shift + PgUp
Select Next Sibling Shift + PgDn
ORGANIZE NODES( )

Layout all L
Align A + LMB-Drag Down/Across
DISPLAY FLAGS | SOP LEVEL

Render T+LMB
Display R+LMB
Template E+LMB
Footprint W + LMB
Bypass GorB+LMB
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