Delta Mush: Smoothing Deformations While Preserving Detall

Joe Mancewicz
Rhythm & Hues Studio




Y
QU
e
e
=

* |5
LI
rm..u
al €
-
=
-_—

Browse...
Browse...

ff

ff

O
O

Chan
Group
Pin Group
Pin Perimeter
Pin Convex

Tangential
® Weight By Distance

® Use Threaded

Mush

Rig Handlers

Light General

Hi 777 ]
G
A
LTI
h"...ii“

Window Tracking Help @& RigTools

Object Frames

Options

deltaMushDeform screen2.vdu (work)

camAux

Edit View
Camera

[%/ Camera View Display Options Tools

x (+) Voodoo:

File

1
Control

Char Vui
gemini-

Oon

Mode delta
14]

Mush Level

I

=
by

—
2R —
= ERI

LT
WEESIy
s

;lll BEFAT

]
q

ey

§

camAUX

L L T

......B._- :

nﬂu.-zunﬂwszs

=
T

Lgw

1y

{EAgL
mﬂw!

i
!
|

S

wese par
_“body

11:45 am |

Tools ...

i

R

~basePar
~bFANngers
~bNeck
~fingers
'“nECk

il TA]

“eee a rm

e Spine

XC XR

Controls

%X Show X Choose ¥ Only % Filter
i"a"

-
N
el Key

(@}

N

Yy

1300 1400 1500

1200

b

1100

5

1000

900

610
600 700

500

400

x L

‘Voodoo: deltaMushDeform scre

@& Inbox for mderksen@rhythm.co!

% Jimmy Gordon (jimmyg)

showCollisions
Elvar/t : tcsh

copyCollisions

&) Google+ - Mozilla Firefox

removeCollision

™ clio beta

addCollision

\_rigShelf /\ constraints /\ model /\ patches /\ simulations /

rigl bendyCage/[mushl]

c *bendyCage
seqSelected

obj *bendyCage/mush -create

geml 1ClavicleIk
created 1 channel:

none
none

A
PEie N

el




$ Voodoo {(debug): hulkl.vdu {(Win+V} olaly olD

File Edt View OpSons Object Frames Window Tracking Help @ Créale XFORM  Handiers
Camera:camAux

Channels Roemove Options

[3/ Camera View Display Opuons  Tools ™~ R PO
(m 'hul_lCla*nclo _
e s = |
r';‘. "
.’ * hut IShoutderSwingF K
": o
! ' hud_IShoutderyk
'0 > ’.' .-"‘ & 4
> \‘- : :'- v\ v'
w R b - T—— . e
g’ '-\g\’ j’ ! S .‘_, ~ :‘ '
» . | .
7 e — L At ImpAMON=1
- SR s | el J
- : > “fo :u; ) "B‘i. —t Q”u limp-baseRelatve
v Sl el i K S v hill_ IEmowFx | .
o B | :
e | |
- - ".4‘ . “'. Ll ods e h‘.,'q—_ e ; ) ¢
it : 2 v hul_WisiFs
\ ¥ hid IAmDRIgHome
™ S 149208
" : 5 -32.4554
e \ $ 24818
/ ’ S U8 108,294
3% s " 195555
o ‘ . S 8 2.60057
% 4 3 S Jo U 11,3683
P 4 A 1 ; S WSS . 13,3631
4 . ‘ ) - .
/ 3( 1;{, ¥ hot bendyLoCopy
= o £
. | |
' = s - |
" e it Char Vul
u - - : . g
>
- - On Conlro!  Display Pds
. 8 ke e i
4‘ a M s/ ‘-.
camAux K Show % Choose % Only % Filtar
Contiols
: ’ v - - ’ ’ . - ’ ’ , v . ’ - . - . - . - ~ v . il <t Nt lin- X o Yot =
-100 -80 70 -60 -50 ~-40 -30 -20 -10 8 10 20 20 40 50 60 70 80 80 100 M0 120 130 140 150 160 170 180 200 0 l@/\g/\W/gz/ - pa
100 200 Reset Koy Dl Ky t-body
: +-MNOIs
'-tot_ﬁrlﬂsadhl‘vw AALLS ARl o b ViNVYvenN Vaoma s LRI T L LS AV v » e _s""am a » pam
i T_bandyCu 0.0633 0.284 frames 84.54  fps  22.29% +-SemNgs
------ iten delta-time accum-time --1pS~-
write -
Finsahed writing /hoae/joe/ause/devel/parti tion/voodoa/ . /hulkl. vdu Y
< boneDrag bone ® color > corerge © gulde i home icon ¢/ instanceDrag ¥ layoutFour £ layouPerspCE
x L % C R Tools..
Lvens\ nandlers /
- ")
\ ‘N Mo R ! 2 3- . i L C!' _ A{“) § ~@- 6 7 8 X clio beta & Voodoo (d: &Y nonrhythn & Mozilla Fu ) Gam 2] « #8jceonlidiZia &) emacs [2] = 4 \“) 2. tesAngeles 1:°50 pm ol |







-
“ .

— ;’

y "’
v

.
6693 : gsteele RDENVGST NGRADomMEENVAVI005 20:51 SEE1Rts
- y . A~ o

v

i e A
— }*‘4'73;‘



S
o |
.
-~ !

l,
1)
)
-— b
o
-
- '
- -
- -
ab!
o'l

lplelpd P

EANTMOUMpPIS

=1(]le,¢

ary.g

|if)f

JUUA




Definitions

. Delta => tangent space displacement vector

- Mush => smoothing

- PIin Perimeter => boundary conditions

- Weight By Distance => apply Lapacian coefficients

. Prox => proximity binding (wrap deformer)



Motivation

. Rigging efficiency

- More characters
. Fewer riggers
. Quicker rigs
. Fast to setup and evaluate

- Eliminate fix shapes and PSD



What it has become

Compute Time

Prototype 1x

Added the Delta option to the Mush
deformer.

Recent refactor improved Original Single Proc 2x
performance ~2x.

GPU improved performance 75x.

Single Proc 6x
Quad Core 12x
Quadro 600 12x Smoothing
GeForce GTX 680 63x lterations

K5200 154x Number Of Points
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Vector displacement

or
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- On a 40,000 point mesh

. 15 iterations

In practice

. 4% of a frame at 24 fps (K5200)
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What this lead to

. Interactive Rides

. Video Games

- Augmented Reality / Virtual Reality



Current and Future Work

. Ported our simple bone bind, proximity bind, and blend shapes to

cuda

. Have characters authored in voodoo, running through our cuda

deformation library, in UnrealEngine4

- Looking to port a few more key deformers

. Looking to reduce CPU<=>GPU memcpys
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Go forth and Implement

.- Easy to implement and easy to use

. Perfect for the GPU

. Game Engines






