IMAGE PYRAMID
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Salvador Dali, Abraham Lincoln



Salvador Dali, Abraham Lincoln



RECALL: OBJECT RECOGNITION WITH HOG




¥

RECALL: OBJECT RECOGNITION WITH H

1] |

i
oo
bt ‘,E_
-
=
N
\
+
—
i&
-
-

3 —
N B
3 . =}
NS - 28 %
- o e £ [ -}
Lo~ SN Ry g
X Sl e D
= e - -
}:, /. LI:? A e ,T ‘\\i“\“\b@\“ S ::\5::{\“\\\:‘?~\ Cate 4,..\
QERRSPRSARe Fi RIS NS T T TINS
WS < -+ < =
£ n y At M e Bty
! R, ‘*-\Wﬁw—&~~-
‘\\\\:{\*\ ) Wk % Ao ~
P ¢ L b= *f A
- D Re———- "
= AR
I N——
, - \Jru T > ;
S = -
RN 7 v
A &
B
Lo Do —r S3ere W pe
@ - - -
o~ e B
N | < ; N s BA
AN R T . dh e
M N oz o S
e R e ot Snam
=\ SN
AN "D
A S -
N ftwm im0 "




]

RECALL: OBJECT REcoGNITION WITH HOG

vy
-
BN N e
SRR St * R~ ——
SN RN

N A o L




RECALL: OBJECT RECOGNITION WITH HOG










FOURIER TRANSFORM
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FOURIER TRANSFORM

FT

InMT —f  Frequency response

Time signal Guassian filter

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



FOURIER TRANSFORM

Time signal Guassian filter
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FOURIER TRANSFORM
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GAUSSIAN FILTERING ~ Low-PASS FILTERING
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GAUSSIAN FILTERING ~ Low-PASS FILTERING
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GAUSSIAN FILTERING ~ Low-PASS FILTERING
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MULTI-DIMENSIONAL IMAGE REPRESENTATION



SUBSAMPLING
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SUBSAMPLING
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SUBSAMPLING WITH G. FILTERING
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SUBSAMPLING WITH Gt FILTERING
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SUBSAMPLING WITH G FILTERIN
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ALIASING
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Naive subsamphng
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Smoothlng and subsamplmg ehmmatmg ahasmg effects.






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
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GAUSSIAN PYRAMID

function im pyramid = BuildGaussianPyramid(im, level)

im pyramid{l} = im;
for 1 =1 : level

filter = fspecial('gaussian',10, sqgrt(2));

im f = conv2(im pyramid{i}, filter, 'same');

im pyramid{i+l} = imresize(im f, 0.5, 'nearest');
end
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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



IMAGE LAPLACIAN













LAPLACIAN PYRAMID

function [g pyramid, 1 pyramid] = BuildLaplacianPyramid(im, level)

g pyramid{l} = im;

for 1 =1 : level N,

'Y
filter = fspecial ('gaussian',10, sqrt(2)); j__,‘.‘;\
im f = conv2(g pyramid{i}, filter, 'same'); & H‘\‘ .
1 pyramid{i} = double(g pyramid{i})-im f; ,,". mﬁé;;'g}\
g pyramid{i+l} = imresize(im £, 0.5, 'nearest'); ,,' ~ ~x \\
_ — ,7 \ \,
end e o= g 4N



DIFFERENCE OF GAUSSIAN (D0oG) ~ BAND-PASS FILTER
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SIGNAL RECONSTRUCTION ~ LoG + G. FILTERING
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Signal reconstruction with laplacian
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IMAGE LAPLACIAN



IMAGE RECONSTRUCTION
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