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Next Steps: Procedural Animation
MOS8 - Particle Examples
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Particle Examples
Making Curvy Ribbons with a SOP Solver
Network Line Connections with Source Particles

Pile of BBs with Volume Collisions
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Curve Thingy

SOP Solver
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The Setup

- ~
RSHNR o BOSR

At the Object level drop down a sphere

Dive inside

BRI <o We want to keep the sphere a primitive.
T TR, We keep it a primitive because all we want is a single point

Duplicate the Sphere at the Geometry Level

Apply a Merge

Now for each sphere add a Motion FX (noise) with different seeds and periods to get
each sphere to move around



AutoDopNetwork

Dive inside the AutoDopNetwork

We are going to use a SOPSolver
Drop down a Multiple Solver

Drop dow a SOP Solver

Wire as show on the left

We do not need gravity so bypass the Gravity Node



SOP Solver

g« Add addl

Points Polygons Particles

¥ Delete Geometry But Keep the Points

Number of Points 1

- Dive inside the SOP Solver
E MEMSSRES dop_geometry Append an Add SOP

We want to connect all the point that the POP Object is creating into polygons
Select “Delete Geometry But Keep Points

e°: . Add addl

In the Polygons tab - Select “By Group” tab

Points Polygons Particles

Remove Unused Points

Add - “A” POintS O By Pattern @ By Group

Group

Append a Fuse to fuse all the points together add [FRTEOTE

Append a Convert and convert to NURB Curves




SOP Solver

Il“'l l,HlPNr—kr'E ,C)S-len:nl GO up .to .the ObjeCt Level
Dive inside the SOP Solver

pointwranglel

Append a PointWrangle to the “import source”

We want to randomize the thickness of the rendered curve

DrERgIEEE  Take List

. obj ) G source_particles @width = rand(@id*32.12)*.4;

Point Wrangle pointwranglel

Point Group
@width = rand(@id*32.12)*.4;
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Node Connections

Source Particles
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IIII sphere2

Setup

Drop down a Sphere and dive inside
Make it a polygonal geometry
Copy and paste the Sphere Geometry to make another sphere

Offset the sphere by (5,5,0)

Merge the two spheres



AutoDOPNetwork

At the Object level make the sphere object into a Particle Source

Dive Inside the AutoDOPNetwork

“l
POP Source sphere_source

Guide ° Delete the Gravity DOP. We do not need gravity for this example

bource Birth Attributes Stream Bindings

s e There are too many particle on this sim

Impulse Count 0

Const. Activation 1 .
Const. Birth Rate 500 SeIeCt the Sphere ObJeCt
¥ Probabilistic Emission

jiak Baen Grain Select the Birth Tab

Seed

Life Expectancy Set Constant Birth Rate to 500

Life Variance
Jitter Birth Time Positive

Append a POP Drag Force to slow the expansion of particles

Interpolate Source None




Source Particles

Go back up to the Object Level

Dive into the Source Particles Node

Drop down a sphere, data type primitive

o mm Drop down a Copy SOP

foints Polygons Particles

¥ Delete Geometry But Keep the Points Copy the Spheres onto the sphere source

Number of Points 1

Append a Add SOP to the import Source
Delete Geometry But Keep The Points

If you want to add color to your spheres append a Point
SOP and use a COPY Stamp to randomize your colors



= obj } 0y

Node: assemblel

Nname

DEtSiS SR 8  Performar

ice Monitor

source pa

assemblel bl Take List Parameter Spreadsheet

. ODj T4 source_particles

\ -
r: : Assemble assemblel

Group
Inside Group inside

Output Prefix piece

Create Groups
¥ Create Name Attribute
Connect Inside Edges

Cusp Edges

Create Packed Geometry

Particle Source (Cont.)

Append an Assemble SOP - Remember an Assemble

SOP can create a “name” primitive attribute than can
name each particle



Assemble SOP

& Assemble surface node

Cleans up a series of break operations and creates the resulting pieces.

This operator is used to finish the process of breaking a piece of geometry. It uses the groups and connected pieces created by the Break operator to output
a set of disconnected pieces.

Note
If your broken object is made into a dynamic object, you do not need to append an assemble because one will be added automatically.

The assemble node cleans up the geometry. The following screen captures show what the geometry looks like before using the assemble tool, and after.
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Connect Adjacent Pieces

Append a Connect Adjacent Pieces to the Assemble

SOP

This will allow you to control:

How many wires can be connected to each sphere
What is the search radius

What is the number of nearby nodes it can search




Connect Adjacent Pieces

2@ Connect Adjacent Pieces suriace node

Creates lines between nearby pieces.

This node creates a set of polygons that connect points together from nearby pieces. This is useful for creating a Constraint Network that constrains or

glues together adjacent objects in a simulation.

The name primitive attribute is used to determine which primitives in the input geometry belong to each piece. The output geometry contains a name
point atiribute to identify the piece that each point belongs to.

Parameters
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-Q Ml spherel nport source
IH . . Iﬂ (ISH!;HF;NQ\W.SOS.%F.bgpo)

DEESRER DEGH -

'.

l‘“l connectadjacentpiecesl

I“‘ll::l"l"ﬂ”“HV%VWJv-

PONtRESRgIEENE 8 Take List Parameter Spreac

. 0bj } B source_particles

o

‘LQ Point Wrangle pointwranglel

Point Group

Final Network

@width = 0.01;

Merge the COPY SOP with the ConnectAdjacentPieces
Append a Point Wrangle to the ConnectAdjacentPieces:
@width = .01;



~3

-
BB Pile

Source Particles
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Warning

This network is a bit too convoluted for me to lay it out on slides so you will have to
watch the video or reverse engineer the .hip file.

The following slides are just screen captures of the major nodes



Important Nodes

circle_objectl e

groundplane objectl L
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Ill merge2

L}
lll staticsolverl
g

*—9: Ground Plane groundplanel

Object Name  $0S

BN rocobject
P

o= v
Il-l sopsolverl
— (Geometry)

| W} | $o9
Il_l rbdsolverl
il

Il-inl popobject]

j==§ | .- |
Ill multisolverl
=

¥ Display Proxy Geometry

Color - 1
Grid Size 20
Initial State  Physical
Bounce
Friction
Dynamic Friction Sc..

Temperature

- = = o =
. q
==

ll mergel

- : . -
lll circle objectl source
jamiSan

oo
NOAPDWIFAN ¢
lI-I PJ I“’ e ‘71

Guides Collisions Physical
Bounce 0.1
Friction 0

Dynamic Friction Sc.. 1

Temperature

Important Nodes

POP Wrangle popwranglel

Activation

ode Data Bindings Inputs Bindings

@pscale = 0.1; // size of particles

&‘ POP Solver popsolverl

Jpdate Collision Behavior Bindings
¥ Use Implicit Drag
Drag Exponent 2
¥ Age Particles
¥ External Forces
Integrate Velocity

Use Mass

Reap Particles

Reap At Frame End

Y
Y
¥ Integrate Positions
Yy
Y
1

Timescale

7" POP Solver popsolverl

Update Collision Behavior Bindings
¥ Add Hit Attributes
Y Group Name justhit_rbd
Y Color Hits 0
Move to Hit

Response None



Multisolver - SOP Solver

dop geometryl

“ bdobje R L Impacts u
Ill rodobjectl B i

— — Il“ll blastl
T iy
e (Geometry)

RN > oo BEEEREN 0ispiayre: Convert VDB convertvdb_fog to sdf

WS | vew |
III rbdsolverl
| S|

Group

Il-II Humerasterizepoints__fog ConvertTo vDB

VDB Class Convert Fog to SDF

i.-l ltisolverl Isovalue 0
I muitisolver IIII convertvdb_fog to sdf

Prune Tolerance

0
¥ Signed-Flood Fill Qutput

llmll vdbsmoothsdfl

llll convertvdbl

-,-""‘. l OUT vdb collision surface
SRR TR R VDB Smooth SDF vdbsmoothsdfl

ype visualization

Group

Type 0a 32-bit Operation Laplacian Flow
Background Value © #¥8 Blast blastl

—_———

lterations 1

rectinating Group @stopped==1; . oToee
estinatio T — = — - el Bl o
Destination Renorm Accuracy First-order upwinding

hsterization Group Group Type Points

Density Scale 100 Recompute Normals
Scale Texture Space ¥ Delete Non Selected

.- ting FallOff Displacement Noise Fill Simple Holes
Merge Method Add Delete Unused Groups
Samples per Voxel 1
Sampling Seed 0
Scalar Attrib temperature

Vector Attrib Cd




Multisolver-RBDObject

7 4 p T TR
-5 Multiple Solver multisolverl

Jse Default

- - » RBD Object rbdob) t Default Operation
i.l rbdobjectl
p A= §

Number of Objects 1

Primary Solver 0
Set Initial

¥ Make Objects Mutual Affectors

R Group *
= = |_wee | Solve © reation Frame
T | ity
@ | (

G eom et ry ) ¥ Use Deforming Geometry

Use Object Transforn

== e ¥ Create Active Object Solver Per Object

III rbdsolverl Display Geometry Input Operators (Drag/Drop to reorder)
—v— Glue | C rbdobjectl

sopsolverl

rbdsolverl

initial State ons hysical

ODE Primitive

( Use Volume Baseg

Mode Volume Sample

—T — Division Method
III multisolverl

Uniform Divisions

¥ Show Collision Guide Geometry

0
./sopsolverl/OUT_vdb_collision_surface

No Operation




Activation

Data Bindings

VEXpression

Attributes to Creat

Inputs  Bindings

// control variables
float impulserate =

// code
1T (@stopped == | |
1T (@hitimpulse

10;

@numhit == 3) {
= 0 && @hitimpulse <= impulserate) {

@stopped = 1;

¥ Use Timestep

POP Wrangle



Source Particles

nEan

VDB vdb__ fogl Volume Rasterize Points volumerasterizepoints fogl

Number of Grids Destination

sterization Group
lype Visualizatior Density Scale 100
¥ Enable

Scale Texture Spac

ompositing FallOff Displacement Noise
Class Fog Volume

Merge Method
ype Float '

: Samples per Voxe

Backaround Value i : : ‘
Sampling Seed

Voxel Size O Frustum QO From Camera scalar Attrib

Voxel Size 0.01 ‘ector Attrib

Integer Attrib

Convert VDB convertvdb2

Convert VDB convertvdb_ fog to sdfl

Click for OP menu

Group ConvertTo Polygon Soup

ConvertTo vDB

Isovalue

Adaptivity

VDB Class Convert Fog to SDF

sovalue 0
Automatic Partitions

¥ Prune Tolerance 0

¥ Signed-Flood Fill Output
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