Motion Capture Data Processing




Talk Overview

MOCAP systems

Data Acquisition Process
Motion Data Processing
Rotoscoping

MMA 2/26



Motion Recording Principles

Electromagnetic

Optical (passive, active) — in rest of talk
Ultrasonic

Inertial

Markerless and hybrid systems
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Motion Data Acquisition

e Calibration

» Center of coordinate system definition
« Measurement process

 Data capture post-process
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System Preparation
» Setup of cameras, placement, focusing
e calibration
e central point definition
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Motion Data Acquisition
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Motion Data Acquisition
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Motion Data Acquisition
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Motion Data Acquisition
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Motion Data Processing

e cleaning animation curves to get smooth
natural motions

» changing characteristics of the motion
* applying captured motions to another targets
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Data-to-Model Mapping
overview

human body
model

marker set data

MMA 11/26



[+ [Prig ersion ] Snin b= Higedi s ]

Tolps; 0
Wets 0

G G050

Siffuss Coler:

I tsp Reab-iieorh] 5 e
R i =
e 0 R

* Uy Y iy

Hsload

Filberng
* Syramide|
Sumrzd Ares
onz
Mena Lharne Dutbut:

* 3G Mb-risily

HE Uhanrel Uuput:
® 363

* lextrs =nwran  Mappng: [Shells)

Tl Ty Moo Tk

Bur: [0 + Blroftzet gin

- Bitman “arameerc

Bimzp: jewasMozely'Charecters JensthanToxhr

Map Thammck

Noae

i pii-g Pl el
Aioply Viewr Trege
* O Hacc

U Wik

ViR S Hmp

Aphes zource

RGE Inzensy

& Hrre Ormn i

Hane Selectes

Cictand crag to rotaze the vew,

Ciceng i e tsbe conztraing the rozation

Model Preparation

2010, Creaclocks

G — 10,2
Add Time Tag

e FLleE >
Q@ G =%

Oject Type

Cox Core
Sprere Geshpere
Cvlinder Tube

Torus Pyramid
Tezoo: Fave

Mame a~d Coor

cus ey EETIEET bt A0 P U oM 3 FE )

Selsky

i

Py Fles

law] @

Cl- R LN S




Model Preparation
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Data-to-Model Mapping
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Motion Builder — Actor definition
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Data-to-Model Mapping
solid body definitions
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Data-to-Model Mapping
character — actor connection

EdRE

EEEE @

W
o
B

Importing skeleton form modeler and its connection to the actor controller
next > model skeleton update
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MOCAP Data Processing

Two kinds of ypical operations:
representation:
e in time domain f (¢ * Motion Warping

* in frequency domain  Motion Concatenation
 Motion Retargeting
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Motion Warping

manipulating time or value

i

e time warping  r—¢’

e {ime

offset

specifying a time function g

and time

g(t)=t+k

scale £1(6)=f(g(1)), g:R—R
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Motion Warping

Time warping

* interpolating a table N

e aligning events  m1y

m2(t)

Dynamic Time Warping

- synchronizing two motions
MMA 19/26



Motion Warping

Manipulating value
f'(t)=h(f(t)),h:R">R"

MMA

» Concatenation
* Blending

* Transition
 Cyclification

* Change style
* Filtering

» Retargeting
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Concatenation

1o

f(t)=(1—=w(t)) [ (t)+w(t) f,(t), w:transition function
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Retargeting

The modified motion must meet the given contraints
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Space Time Constraints

* Let motion is expressed as: m(t,x)
where x is configuration vector
» Then edited motion is: m(t,x) = m (t,x)+d(t,x)

* A constraint can be expressed as: f(m(t,x))=c

 t0 achieve constraints with minimal motion
changes => minimize d(t,x) subject to

f(m(t x))=c
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Signal Processing

Low pass filtering (noise and detail removal)
High pass filtering (style change)

Representation:

F(t)=K,+ 2. K;sin(it+@,)

Interpolate two motions

F(t)=(1-w) Ko+ wM o+ (1—w)K,+wM )sin (it+(1-w)p+wy,)
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Rotoscoping

e animation technique
* based on tracking objects from
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