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Feature detectors and descriptors

The SIFT descriptor

Matching and recognition with the SIFT descriptor
Overview of recent descriptors

3D reconstruction from image features
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For some slides and pictures thanks to:
D. Lowe, A. Vedaldi,T. Lindeberg,J. Matas,
K. Mikolajczyk, R.Gonzalez, R. Woods anc
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Feature detection

Extract relevant features from the images
Lines

Edges

Corners
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Two key operations:
A Feature detection: extract the features of interest

A Feature description: associate a descriptor to each feature in order
to distinguish from the others

A A very good tutorial:

Modern features: advances, applications, and software, Andrea Vedaldi, Jiri
Matas, Krystian Mikolajczyk, Tinne Tuytelaars , Cordelia Schmid, Andrew
Zisserman, ECCV2012

Some slides and pictures have been derived from this tutorial



https://sites.google.com/site/eccv12features/
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Definition: A feature detector (extractor) is an algorithm taking an image
asi nput and outputting a set of reg

niocal F e a tegions, seoin @imcple arbitrary sets of pixels, usually
contiguous, which are at least :

A distinguishable in an image regardlessofvi ewpoi nt /i |l I umi nati or
A robust to occlusion: must be local
A Must have a discriminative neighborhood: theyarefif eat ur es o

localFeat ure = I nterestFeafulrd Pot ot e Ke)

A descriptor is computed on an image region defined by a detector. The
descriptor is a representation of the image function (colour, € . inthe

region. Derived from Vedaldi et Al, «<modern features»
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Objectives

Invariance (or covariance) to a broad class of geometric and photometric
transforms

Efficiency: close to real-time performance
Quantity/Density of features to cover small object/part of scenes

Robustness to:
occlusion and clutter (requires locality)
to noise, blur, discretization, compression

Distinctiveness: individual features can be matched to a large database
of objects

Stability over time (to support long-temporal-baseline matching -> video)
Geometrical accuracy: precise localization
Generalization to similar objects

No detector dominates in all aspects, some properties are competing, e.g.
level of invariance x speed

Derived from Vedaldi et Al, «modern features»
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Keypoint descriptor

A Definition: A descriptor is computed on an image region
defined by a detector. The descriptor is a representation
of the intensity/colour function in the region
A Objectives :
Discriminability
Robustnesst o mi sal i gnment, I Il umi nati on

Efficiency: real-time often required
Compactness: small memory footprint.
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Applications

A Methordsbased on nLocal F e-af-therr e
art for many computer vision problems

A Suited to instance matching over change in viewpoint,
scale, lighting, partialoc c | usi on, regi on

A Multiple views of the same scene, e.g.
Computing epipolar geometry or a homography
Photo Tourism

Panoramic mosaic

Query by example search in large scale image datasets
Copy detection

Re-acquisition in tracking

Object category recognition

> > > >



Example 1: Wide baseline matching

e Establish correspondence between two (or more) images

e Useful in visual geometry: Camera calibration, 3D
reconstruction, Structure and motion estimation, ...

Local transf: scale/affine — Detector: affine-Harris Descriptor: SIFT
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Example 2: Panoramic mosaic
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Example 2.Image Stitching: Building a Panoram

M. Brown and D. G. Lowe. Recognising Panoramas. ICCV 2003



Example 3: 3D reconstruction
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Exclusive demo The new Photosynth lets you swoop through 3D panoramas.mp4
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