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1 Introduction 4 Global Optimization with Bundle

In this paper we present a novel Structure from Motion approach ablestolinf Adj ustment
3D deformable models from uncalibrated stereo images.

The parameters previously estimated provide a reliable initializabothe

The stereo setup dramatically improves the 3D model when the object IS following non-linear optimization:

mostly deforming without undergoing strong rigid motion.
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The goal is to refine and correctly estimate the left and right camera matyi
the Intrinsic parametets, the coefficientd;y and the basis shapgsg;.
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The basis shapag which encode th¢D — 1) non-rigid components are inj-
tialized to small random values. A similar initialization has previousgn
used in [2, 3].
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e D Is the number of 3D basis shapeswhich provide a description of thp
modes of deformation.

e P; are the 3x 4 camera matrix such that=X;|R;|T;| withi =1...F.
eligwithd = 1...D are the configuration weights which linear combinatjon

5 Experlmental Results: Synthetic Data
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Problem: Recovering the deformable models without strong rigid motion. 2D, 3D and rotation error curves. First row. restits when not rigid motion was

applied. Second row: results when the object was deforming while doing a rigid
motion transformation.

3 Our Stereo-motion SfM Approach 6 Experimental Results: Real Data

1.Stereo Calibration and reconstruction of metric rigid structures per frame.

e Automatic calibration using fundamental matrices and Kruppa equatjons.
Estimation of; (focal lengths)R,q, andT 4.

e Triangulation using Epipolar geometry. Recovery of the rigid meitric
shape for each frame.

2.Segmentation of Rigid/Non-rigid points from the 3D views.

e The aim Is identify a set of rigid points over a deforming surface terlat
on estimate the frame-wise motion.

- Firstly, all the 3D shapes are registered via RANSAC to a reference yiew
computing also the mean shasg)(

- Afterwards, the segmentation is done analyzing the 3D registratton
rors per point (like in [1]).

3.Frame-wise motion estimation. [ COnCI USi ons
¢ With the good set of rigid points we do the frame-wise registratising | _
RANSAC to robustly extract the motion parameterandT;. We have proposed an approach for the 3D Euclidean reconstruction ¢f

formable objects from a stereo-motion system.

4.Glopql_optimi;ation stage to recover the Non-rigid model and to refife | The experiments have proven the performance even when there is ng
the initial solution. motion In the original sequence and with a minimal set of rigid points
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