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SCALE INVARIANT IMAGE REPRESENTATION
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BLoB DETECTION ~ SCALE SELECTION
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ECALL: IMAGE DIFFERENTIATION
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RECALL: SOBEL FILTER
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RECALL: SOBEL FILTER
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: IMAGE SHARPENING
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RECALL: IMAGE SHARPENING
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LAPLACIAN
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LAPLACIAN
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Second order derivative of Gaussian,
a.k.a., Laplacian of Gaussian
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Second order derivative of Gaussian,
a.k.a., Laplacian of Gaussian



LAPLACIAN

1
4// "\. 10.5
i P :
¥d lo
0/1/0 . i P !
* 11-4| 1 _ / S 0.5
0/1/0 . 1

6G ., G j o’ oG \\J= - AR

V.-vG =V ] .
au 8v ou 8v

>

> ~

Edge /ero crossing at edge



EDGE LOCALIZATION




STRUCTURED EDGES (E.G., BLOB)
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STRUCTURED EDGES (E.G., BLOB)
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STRUCTURED EDGES (E.G., BLOB)

Max at center of blob

|

/ero crossing edges



g K

»

%
S

w el
A" ‘»
.

AT N L. M
.
> ?,z'c

@
v A
V'3e
e
1We










STRUCTURED EDGES (E.G., BLOB)
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SCALE SPACE




SCALE SPACE

1(x,y)*L{o)

Laplacian operator




SCALE SPACE

D(x,y,0)=1(xy)*L(o)

Scale space response




STRUCTURED EDGES (E.G., BLOB)
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Characteristic scale

STRUCTURED EDGES (E.G., BLOB)
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STRUCTURED EDGES (E.G., BLOB)

Characteristic scale
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SCALE SELECTION
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* The scale response (laplacian) is maximized when o = ﬁ

« The characteristic scale can be used to normalize the image, resulting in scale invariant image
description.
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Slide credit: Svetlana Lazebnik



SCALE NORMALIZATION
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