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Salvador Dali, Abraham Lincoln



RECALL: OBJECT RECOGNITION WITH HOG
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FOURIER TRANSFORM

Time signal

X(t)
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FOURIER TRANSFORM
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Time signal Guassian filter

X(t) * g(t) X(1)G(f)



FOURIER TRANSFORM
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GAUSSIAN FILTERING ~ Low-PASS FILTERING
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GAUSSIAN FILTERING ~ Low-PASS FILTERING
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SUBSAMPLING
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SUBSAMPLING

-0.02

-0.04

-0.06

-0.08

-0

-0.02

j 004
2006
R 008

! -0.1

500

700

300

900 1000

 —

Subsampling

50 100 150

400

450

500




SUBSAMPLING WITH G. FILTERING
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SUBSAMPLING WITH Gt FILTERING
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SUBSAMPLING WITH G FILTERIN
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Nyquist’s theorem
f > 21

sampling signal




ALIASING

256x256  128x128 64x64 32x32 16x16

Naive subsamphng
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Smoothlng and subsamplmg ehmmatmg ahasmg effects.
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GAUSSIAN FILTERING AND THEN SUBSAMPLING



AGE RECONSTRUETION: UPS







MULTI-DIMENSIONAL IMAGE REPRESENTATION
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COMPOSITION OF GAUSSIAN FILTERS
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COMPOSITION OF GAUSSIAN FILTERS
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COMPOSITION OF GAUSSIAN FILTERS

X(f)G(f)G(f
1 o - IX(f)G(f)G(f)
‘ _ _>
N < >
| | Inverse FT _ Frequency response f

Time signal Guassian filter

X(t) x  g(tyo,’+0,°) X(f)G(f)G(f)



1/16 subsampling

Y4 subsampling

Y2 subsampling

Memory consumption

| I(1+1+i+---)=ﬂ| | |

GAUSSIAN IMAGE PYRAMID 416 3



AN Y2 subsampling
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REDUNDANT REPRESENTATION OF GAUSSIAN PYRAMID




FOURIER TRANSFORM G(f;0,)

A
FT /’\\ G(f;o)
Inverse FT _f > 4_\> f

Redundant freq. band
Scale dependent freq. band

X(t) * g(t) =% X(1)G(f)



DIFFERENCE OF GAUSSIAN (D0oG) ~ BAND-PASS FILTER
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DIFFERENCE OF GAUSSIAN (D0oG) ~ BAND-PASS FILTER
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DIFFERENCE OF GAUSSIAN (D0oG) ~ BAND-PASS FILTER
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DIFFERENCE OF GAUSSIAN (D0oG) ~ BAND-PASS FILTER
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LAPLACIAN OF GAUSSIAN (LoG) ~ DoG
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LAPLACIAN OF GAUSSIAN (LoG) ~ DoG
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IMAGE LAPLACIAN
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DIFFERENCE OF GAUSSIAN (D0oG) ~ BAND-PASS FILTER
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SIGNAL RECONSTRUCTION ~ LoG + G. FILTERING
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I(t) = x(t)*(g(toy) - gt o))
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Signal reconstruction with laplacian
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IMAGE LAPLACIAN



IMAGE RECONSTRUCTION
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