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The Problem

Build 3D model from a small set of images and recognize it in other images.
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Proposed Solution

Model object using local appearance and 3D structure.

� Geometric approaches typically do not use local brightnesspatterns as
features.
Nevatia & Binford 77, Brooks 81, Sethi et al. 02

� Appearance-based approaches typically do not use 3D structure.
Turk & Pentland 91, Murase & Nayar 95, Schmid & Mohr 97, Lowe 01, Mahamud et
al. 02

� Af�ne-invariant patches – New technology enables use of appearance
and3D structure.
Lindeberg & G	arding 94, Mikolajczyk & Schmid 02



Approach

Key elements:
� Af�ne-invariant patches.

� 3D geometric constraints.



Approach: Af�ne-Invariant Patches

Detect and normalize patches in repeatable manner.

Figure from [Mikolajczyk & Schmid 02]

[Stone 90, Lindeberg & G	arding 94, Mikolajczyk & Schmid 02]



Approach: Af�ne-Invariant Patches

Af�ne adaption produces a transformation
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for each patch.
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Approach: 3D Geometric Constraints
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[Faugeras et al. 01]



Approach: 3D Geometric Constraints

Factorization:
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Cost measure:
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Cost measure guides matching in both modeling and recognition.

[Tomasi & Kanade 92]



Modeling from Photographs

Steps:

� Find af�ne-invariant patches in each view.

� Match between selected pairs of views.

� Chain matches across all views.

� Handle missing data.



Modeling: Af�ne-Invariant Patches



Modeling: Matches
� Form putative matches using normalized correlation.

� Verify matches with robust estimation method and
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Modeling: Patch Re�nement



Modeling: Handle Missing Data
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Results: 3D Model



Results: Object Gallery



Results: Object Gallery



Results: Recognition & Pose Recovery



Results: Recognition & Pose Recovery



Results: Recognition & Pose Recovery



Summary

Contribution:

� An approach to 3D recognition that...

� Combines local appearance and true 3D strucure.

� Can work on unconstrained viewpoints.

� Does not require separate segmentation or registration.

Limitations:

� Requires textured objects.

� Current implementation is slow.

Future Work:

� Implement an indexing scheme for selecting object models.

� Apply to video shots.



Any Questions?


