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Overview

Â In this paper, they propose a novel approach for 
detecting interest points
¸ Invariant to scale transformation (equal change all directions)
¸ Invariant to affine transformation (X & Y change different)

Â Based on previous results that:

¸ Interest points extracted with Harris detector can be adapted to 
affine transformations. 

¸ The characteristic scale* of local structure can be found by local 
extremum over scale of normalized derivatives (the Laplacian). 

¸ The affine shape of an interest points neighborhood can be 
estimated based on the second moment matrix ( i.e. 
autocorrelation matrix)

* Characteristic scale determines a scale invariant region for each 
point
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The approach

Harris -Laplace Detector

Scale invariant interest point

detector

Harris -Affine Detector

Refine interest points for affine 

transform

1) Localize IP via scale adapted 

Harris detector (corner & edge 

detector based on local auto-

correlation)

2) Select only those points for 

which Laplacian-of-Gaussian 

(LoG) attains a maximum over 

scale range

Two algorithms proposed :

1) Iterative algorithm to 

simultaneously detect 

location and scale

2) Simplified algorithm, less 

accurate but more efficient

Details follow
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Harris-Laplace Detector

Iterative Algorithm

Harris -Laplace Detector

Scale invariant interest point

detector



5

Harris-Laplace Detector

Equations

Harris -Laplace Detector

Scale invariant interest point

detector

Laplace of Gaussians Equation

Harris function
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Harris-Laplace Detector

Results
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The approach

Harris -Laplace Detector

Scale invariant interest point

detector

Harris -Affine Detector

Refine interest points for affine 

transform

As described above 1) Spatial localization of an interest point 

(at a given scale and shape) is 

determined by the local maximum of the 

Harris function,

2) Integration scale is selected at the 

extremum over scale of the normalized 

Laplacian,

3) Differentiation scale is selected at the 

maximum of normalized isotropy,

4) Shape adaptation matrix is estimated 

with the second moment matrix used to 

normalize the point neighborhood.
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Harris-Affine Detector

Algorithm

Harris -Affine Detector

Refine interest points for affine 

transform
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Harris-Affine Detector

Affine Normalization

Harris -Affine Detector

Refine interest points for affine 

transform
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Harris-Affine Detector

Iterations

Harris -Affine Detector

Refine interest points for affine 

transform

Note how points converge and ellipses converge to corresponding image regions


