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CUPRINS

 transformata Fourier 2D

« compresie JPEG




DEFINITIE TRANSFORMATA FOURIER 2D

« pentru o functie bi-dimensionala f(x, y) avem

* 1n cazul 1D semnalele de baza erau sinusoidele
e cum arata semnalele de baza in cazul 2D?




TRANSFORMATA FOURIER 2D

descompunerea functiei f(x, y)

J(x.y)
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TRANSFORMATA FOURIER 2D

original low pass




TRANSFORMATA FOURIER 2D

« structuri repetitive din imagini, se vad si in TF-2D
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TRANSFORMATA FOURIER 2D

* lunar orbital image (1966)




FILTRARE 2D

« convolutie:

g(X,y) — h(x’y) *f(x’y) =f(xay) *h(x’y) = JJf(ua v)h(x —u,y— V)dudv

* filtrare:
1.
-1
filter / kernel h(x,y) \ T . i
e i+1
hyy [bya |bys
~a—  |[hy; [hoy | hos

glx,yl = hy fli—Lj— 1+ hpfli—1j1+hafli— 1,7+ 1]
hy fli, = 11+ hop fli, j] + hysfli, j+ 1]
hy fli+ Lj— 11+ hyp fli+ L,j] + has fli+ 1,j + 1]




FILTRARE 2D

« exemplu

Gaussian
=20 pixels.




FILTRARE 2D

 exemplu

Gaussian scale=3 pixels g(x,y)

' Inverse Fourier

transform

|F(u,v)| G )]




PROCESAREA IMAGINILOR

* pentru imagini folosim si transformari speciale (reale, nu complexe)

« 1D Discrete Cosine Transform (1D-DCT)

X[k] = Nz_‘j xfntcos (= (n +- ) k
& N 2
« 2D Discrete Cosine Transform (2D-DCT)

N—1N-1
QRx+ Dkn Qy+ 1)man
Xk, m] = Z Zf[x y]cos ( N ) COS < N )

x=0 y=0




PROCESAREA IMAGINILOR

« pentru imagini folosim si transformari speciale (reale, nu complexe)
« 2D Discrete Cosine Transform (2D-DCT)

N—1N-1
2x+ Dkxn Qy+ 1)mn
X[k,m] = Z Zf[x y]cos ( N ) COS ( N >

x=0 y=0

— IIIEiIIlI |-||

[ |
|

1E
N
1

W
i
GHLII-

m

|

i B
I
B

I

e e e
Al BRINIRINE

m oLl isE i

|
|
N e

iil ImE L
HEn AN BN B BN
||
||
||
||
|
||

IILIRIN

5Ll 5
AL IR B
BN .
IR B
Rid

I;IIII DIIDIlD II
el




PROCESAREA IMAGINILOR

un exemplu:

pornim de la un patch de 8 X 8
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scoatem media din semnal
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PROCESAREA IMAGINILOR

« aplicam pe blocul predecent 2D-DCT
k

k.,
C_415.38 —30.19 —61.20 27.24  56.12 —20.10 —2.39  0.46
447 —21.86 —60.76 10.25 13.15 —7.00 —8.54  4.88
4683  7.37 7713 —2456 —2891 993 542 565 |
4853 12.07 3410 -14.76 -10.24  6.30 1.83  1.95 lm
1212 —6.55 —13.20 -3.95 —1.87 175 —2.79 3.14
773 291 238 —594 -238 094 430 1.5
~1.03 018 042 -242 —0.88 —3.02 412 —0.66
~0.17 014 -1.07 -419 -117 -0.10 050 1.68

* pentru a coda aceasta matrice, trebuie sa o cuantizam cu matricea
(16 11 10 16 24 40 51 61 ]
12 12 14 19 26 58 60 55
14 13 16 24 40 57 69 56
14 17 22 29 51 87 80 62
18 22 37 56 68 109 103 77
24 35 55 64 81 104 113 92
49 64 78 87 103 121 120 101
72 92 95 98 112 100 103 99




PROCESAREA IMAGINILOR

F/Q

2 -1 0 0]

matricea de date dupa cuantizare: B =

[—26 -3 —6
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matricea B este vectorizata (zig-zag-vec)

si apoi codata (Huffman)
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