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0900 Intro: Applications in vision and graphics.

ωKinetre (Siggraph 12)
ωDolphins (PAMI 13)
ωNonrigid tracking (Siggraph 14)
ωFlexSense (CHI 15)
ωHand tracking (Siggraph 16)

Lots of exciting and inspirational examples of model fitting:

0920 Session I: Matrix and vector calculus, nonlinear optimization

vector functions and the Jacobian, generalized Jacobianω
advanced matrix operations: block operations, kronecker products etcω
derivatives of matrix expressionsω
sparse matrices and sparse storageω
finite-difference versus symbolic derivativesω
nonlinear optimization, Gauss-Newton and Levenberg-Marquardt algorithmsω
gradient descent vs Newtonω
linear vs quadratic convergenceω

1030 Coffee

1045 Session II: Curves and Correspondences

What is a curve? Parametric descriptions of curves and surfacesω
Curves and data points: closest point operationsω
Fitting curves to data: correspondencesω
Iterated closest pointsω
ά[ƛŦǘƛƴƎέ ŎƻǊǊŜǎǇƻƴŘŜƴŎŜǎω
Worked example: Gauss's Ceres problemω

1140 Break and stretch

1145 Session III: Surfaces

Splines and subdivision surfaces in 3Dω
Optimizing with subdivisionω
Implementing for speedω

1230 Lunch

1400 Session IV: Robustness and speed

Modelsω
[.{Σ ōƭŜƴŘǎƘŀǇŜǎΣ b¦w.{Σ ƭƻǿŜǊ ƻǊŘŜǊΧω
Priors/smoothers/convergersω
ARAPω
Background - DT ok for tracking, not for personalizationω
Priors on correspondences, e.g. piecewise continuous contour 
generator
ω

Exposing Structure in Sum of Squares Formω

Robust termsω
square root trickω
! ƎǊŜŀǘ ŜȄŀƳǇƭŜ ƻŦ ǿƘŜǊŜ άƭƛŦǘƛƴƎέ ǊŜŀƭƭȅ ƘŜƭǇǎω

Error metricω

1500 Coffee/Stretch

1515 Session V: Software

OpenSubdivω
Eigenω
Ceresω
Opt (Guest lecture from Matthias Niessner)ω
AD tools: Theano etcω

1615 More coffee, more stretching

1630 {Ŝǎǎƛƻƴ ±LΥ /ƻƴŎƭǳǎƛƻƴǎΣ ƻǇŜƴ ǇǊƻōƭŜƳǎΣ ƳƛǎŎΧ

Topology adaptationω
Where are the local minima?ω
And where lifting really hurts: VarPro algorithmsω
Implementing rotations: quaternions vs infinitesimals with recenteringω
derivatives of minimization problemsω
Schur complement QRω

1715 Close

http://awf.fitzgibbon.ie/cvpr16_tutorial



PEOPLE

Finding Nemo: Deformable Object Class Modelling using Curve Matching #602 ȭΧΦ
Mukta Prasad, Andrew Fitzgibbon, Andrew Zisserman, Luc Van Gool

KinÊtre: Animating the World with the Human Body 5)34 ȭΧΨ
Jiawen (Kevin) Chen, Shahram Izadi, Fitzgibbon

The Vitruvian Manifold: Inferring dense correspondences for one-shot human pose estimation #602 ȭΧΨ
Jonathan Taylor, Jamie Shotton, Toby Sharp, Fitzgibbon

What shape are dolphins? Building 3D morphable models from 2D images 0!-) ȭΧΩ
Tom Cashman, Fitzgibbon

User-Specific Hand Modeling from Monocular Depth Sequences #602 ȭΧΪ
Taylor, Richard Stebbing, Varun Ramakrishna, Cem Keskin, Shotton, Izadi, Fitzgibbon, Aaron Hertzmann 

Real-Time Non-Rigid Reconstruction Using an RGB-D Camera 3)''2!0( ȭΧΪ
Michael Zollhöfer, Matthias Nießner, Izadi, Christoph Rhemann, Christopher Zach, 
Matthew Fisher, Chenglei Wu, Fitzgibbon, Charles Loop, Christian Theobalt, Marc Stamminger

Learning an Efficient Model of Hand Shape Variation from Depth Images #602 ȭΧΫ
Sameh Khamis, Taylor, Shotton, Keskin, Izadi, Fitzgibbon 

Efficient and Precise Interactive Hand Tracking through Joint, Continuous Optimization of Pose 3)''2!0( ȬΧά
and Correspondences
Taylor, Lucas Bordeaux, Cashman, Bob Corish, Keskin, Sharp, Eduardo Soto, David Sweeney, Julien Valentin, 
Ben Luff, Arran Topalian, Erroll Wood, Khamis, Kohli, Izadi, Richard Banks, Fitzgibbon, Shotton.

Fits Like a Glove: Rapid and Reliable Hand Shape Personalization. #602 ȭΧά
David Joseph Tan, Cashman, Taylor, Fitzgibbon, Daniel Tarlow, Khamis, Izadi, Shotton.



LEARN HOW TO SOLVE HARD VISION PROBLEMS, 
USING TOOLS THAT MAY APPEAR INELEGANT, 
BUT ARE MUCH SMARTER THAN THEY LOOK.

Goal
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APPLICATIONS

Curve/surface fitting Parameter estimation Ȱ"ÕÎÄÌÅ ÁÄÊÕÓÔÍÅÎÔȱ
(Video from our friends at Google)
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FITTING SUBDIVISION SURFACES TO 2D DATA


