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The Task

Animation of an entire body
Realism vs. Control

Methods
Motion Capture
Physics Based

Dynamics
Kinematics

Animator Control



General Ideas



CONTROL FOR SIMULATED HUMAN AND 
ANIMAL MOTION, IFAC ‘98

Michiel van de Panne
University of Toronto

Open or Closed loop

Sensory information

Objectives for natural motion

Characterize difficulty of motion

Use of a priori data on motions

Motion controllers

Adjusting to the environment

Interaction



Dynamic Human Simulation: Towards 
Agile Animated Characters, ICRA ‘00

Michiel van de Panne, Joe 
Laszlo, Pedro Huang, Petros 
Faloutsos

University of Toronto

Comparing animation and robotics:

Hard vs. Soft physics

Observed vs. Synthetic motions

Degree of Autonomy

Visual quality vs. stability



Anatomy Inspired



Animating Human Athletics, 
SIGGRAPH ‘95

Jessica K. Hodgins,
Wayne L. Wooten,
David C. Brogan,
James F. O’Brien

Georgia Institute of
Technology



Animals with Anatomy, CG&A ‘97

Jane 
Wilhelms

University of 
California, 
Santa Cruz

(Video)



Breathe Easy: Model and control of 
simulated respiration for animation, SCA ‘04

Victor B. Zordan, Bhrigu Celly, Bill Chiu, and 
Paul C. DiLorenzoy

University of California Riverside

(video)



Reflex Movements for a Virtual Human: a 
Biology Inspired Approach, Lecture notes in 
computer science ‘04

Mario Gutierrez,
Frederic Vexo, and
Daniel Thalmann

VRlab
EPFL Switzerland



Motion Editing and Physics



Motion Editing with Prioritized 
Constraints, I3D ‘97

Ronan Boulic, Benoît le Callennec, Martin Herren, 
Herbert Bay
VRlab, EPFL Switzerland



Interactive Control For Physically- 
Based Animation, SIGGRAPH 2000

Joseph Laszlo,
Michiel van de Panne,
Eugene Fiume

University of Toronto

(videos)



User Interfaces for Interactive Control of 
Physics-based 3D Characters, I3D ‘05

Peng Zhao Michiel van de Panne

University of British Columbia

(videos)



Predictive Feedback for Interactive 
Control of Physics-based 
Characters, Eurographics ‘05

Joe Laszlo, Michael Neff, and Karan Singh
University of Toronto
(videos)



Dynamic Response for Motion Capture 
Animation, SIGGRAPH ‘05

Victor B. Zordan,
Anna Majkowska,
Bill Chiu,
Matthew Fast

University of 
California, 
Riverside

(videos)



Adaptation of Performed Ballistic 
Motion, SIGGRAPH ‘05

ADNAN SULEJMANPASIC 
JOVAN POPOVIC

Massachusetts Institute of Technology

(videos)



Flipping with Physics: 
Motion Editing for 
Acrobatics, SCA ‘07

Anna Majkowska and 
Petros Faloutsos

University of 
California, Los 
Angeles

(video)



Others



Learning Physics-Based Motion Style 
with Nonlinear Inverse Optimization, 
SIGGRAPH ‘05

C. Karen Liu, 
Zoran Popovic
University of 
Washington

Aaron 
Hertzmann
University of 
Toronto

(videos)



Geostatistical Motion Interpolation, 
SIGGRAPH ‘05

Tomohiko Mukai, Shigeru Kuriyama

Toyohashi University of Technology

(video)



Motion Doodles: An Interface for 
Sketching Character Motion, 
SIGGRAPH ‘04

Matthew Thorne, David Burke, Michiel van de 
Panne

University of British Columbia

(video)



Style Translation for Human Motion, 
SIGGRAPH ‘05

Eugene Hsu, Kari Pulli MIT

Jovan Popovic Nokia 
Research 
Center

(video)



The Future

Optimization (Real-time methods)

Motion in dynamic environments, 
A.I.

User Interfaces

Blend mocap, physics, behavior, 
and control
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