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1 Introduction

•Perceptual metrics for Level-Of-Detail sequences (in figure, on the
left); we proposed a new parametric evaluation methodology and
presented a case study for supra-threshold perception [1].

•Texture registration (in figure, on the right); featureless texture
registration using mutual information for 3D models; framework and
initial results in [2].

2 Global Texture Registration using Mutual Information

Registration criteria:

•Mutual information of intensity images and the 3D model, using
image intensity - surface normal relation.

•Mutual information of image pairs, using color - color relation.

Features of the algorithm:

•Joint registration; several options for fusing the objective functions.

•No pre-processing required (for model or images).

• Independent of the 3D model representation (mesh or point-based).

•Relatively fast, time complexity independent of resolution.

•Robust with respect to illumination and noise.

•Requires rough initial estimation.

Implementation issues:

•Stochastic gradient descent; joint optimization for the covariance
matrices of the Parzen window.

•Parametrization of extrinsic parameters using Lie algebra se(3).

•Optimization for the extrinsic parameters and for the focal length.

•Multiresolution.

Blending (Partition-of-Unity approach) and sampling (on points or
texture map).

3 Results

Results for the Trilobite model with three images, showing the
accuracy improvement when more image-image objective functions
are considered:

Img1 Img2 Img3
Parameter \ Img-Img 0 1 2 0 1 2 0 0 2

Rx 0.12 0.07 0.06 0.15 0.07 0.03 0.43 0.61 0.06
Ry 0.54 0.05 0.05 0.14 0.04 0.04 0.48 0.40 0.05
Rz 0.17 0.08 0.09 0.24 0.05 0.04 0.59 0.60 0.09
Tx 0.16 0.05 0.15 0.12 0.04 0.03 0.84 0.71 0.15
Ty 0.37 0.07 0.08 0.08 0.10 0.04 0.73 0.59 0.08
Tz 0.56 0.20 0.44 1.33 0.50 0.26 1.61 1.88 0.44

RMS 1.53 0.32 0.19 0.66 0.43 0.22 4.61 3.85 0.70

4 Evaluation of Texture Registration using Epipolar Geometry

We developed an evaluation method based on epipolar geometry
concepts against state-of-the-art camera calibration algorithms. For
the images below we can extract and compare three essential
matrices, two from the patterns and one from the model.

We studied three distances based on the essential matrix:

•Symmetric Epipolar Distance (1).
•Sampson Epipolar Distance (2).
•Manifold Projection Distance (3).
The distance (3) is a lower bound for the re-projection distance, and it
is less dependent of the configuration of the two-camera, compared
to (1) and (2); it requires an optimization procedure for which we
developed an algorithm. Results show near-pixel difference between
our texture registration algorithm and the Bouguet camera calibration
toolbox.
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