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Includes material from Lowe, Lazebnik, Schmid

Harris detector

Harris matrix

Harris corner metric
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Harris detector

cornerness mapinput image

Harris detector

thresholded cornerness map interest points
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Harris Detector - Invariance

Corner response R is rotationally invariant

Ellipse rotates, but the eigenvalues remain the same

Harris Detector

Not scale invariant

Need to search for corners at multiple scales

Corner detected Corner not detected
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Scale selection

Scale selection

Laplacian of Gaussian (LoG)

Difference of Gaussian (DoG)
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Scale invariant detector (DoG)

ÅDetect local maxima in scale space 
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DoG Pyramid

Compare to 8 nearest neighbor on the 

same level and 9 nearest neighbor in the 

level above and below in scale
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Harris-Laplace

ÅScale-invariant interest point detector

ÅFind local maxima of:
ïHarris corner detector in space (image coordinates)

ïLaplacian in scale
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Harris-Laplace

Hessian detector
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The eigenvalues of H are proportional to the principal curvature
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ÅChoose interest points such that the trace and 
determinant of H are maximized at the same location

Hessian detector
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IIIHDet

IIHTr maximize curvature

penalize small 2nd derivative in only 

a single direction 

no yes

Hessian-Laplace

ÅFind local maxima of:
ïHessian corner detector in space (image coordinates)

ïLaplacianin scale

scale

x

y

«Hessian­

«
L

a
p
la

c
ia

n
 ­



9/30/2009

8

Maximally Stable Extremal Regions (MSER)

ÅConnected components of thresholded images

ÅAll pixels inside an MSER have intensities that are 
either all higher or all lower than in the surrounding 
region

ÅRegions selected to be stable over range of intensity

J. Matas, O. Chum, M. Urba, and T. Pajdla. "Robust wide baseline stereo from maximally stable extremal regions." BMVC, p.384-396, 2002.

MSER

t = 0.2 t = 0.3

t = 0.4 t = 0.5

http://cmp.felk.cvut.cz/~matas/papers/matas-bmvc02.pdf

