ﬂn XU i anh

Xur ly trong mién tan so
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Cac tan so trong 1 tin hi€u

WWWWWWWWAAUAWY
>

/\WVW\/WN\

Tin hiéu tan so cao

Tin hiéu tan so thap

Téng cua tat c3
cac tin hiéu phia
trén

~ *= the sum of the four functions above it.
Source : Gonzalez and Woods ngztal Image Processmg Prentzce—Hall 2002 » could be represented as a weighted sum

ongThanCong.co https://flo.com/tailieudientucntt
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Tan sO trén anh

.rll;- : _I_.'i' _— |Iﬂ.

10 1

e
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Tan soO trén anh

= Tan sO trén anhla gi ?
= Tan sd = thay d6i cudng dd sang
= Tan so thap: vung dong nhat, mo
= TAn s6 cao: canh, su thay déi dot ngdt cudng dé sang, nhiéu

Tan sO cao . y
Phan lon « nang lugng »

cua anh tap trung o mién
tan so thap

Tan so thap

https://fb.com/tailieudientucntt
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Tan so thap

Lk

&0 0.8 7
0.6

E’ﬂ'
0.4

100 } 150
02—

120} 0+

1 ]

20 40 40 &

a0 N
100
120 qup O

Tén s6 thap tuong Ung vdi su’ thay dbi chdm cua cuong dé sang

Source : Thomas Guyet. Images numériques. IUT Sérécom (France). 5
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Tan sO cao

0|
a0/
B0/
8O 4
100
120
20 a0 &0 &0 100 120

Tan s6 cao tuong Ung vdi vang cd su’ thay déi nhanh vé cuong dé sang

180

Source : Thomas Guyet. Images numériques. IUT Sérécom (France).
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Phan tich pho anh

Anh trudc hét 1a 1 tin hiéu truc quan (visual signal)
= Giong nhu’ am thanh la tin hiéu am (audio signal)

Chung ta c6 thé phan tich cac tan s6 cla tin hiéu nay
Pé phan tich cac tin s6 nay, ching ta tao 1 « anh » méi
cO chlra tat ca cac tan so cua anh

= Giong nhu do hoa tan so 2D

= COng cu : bién ddi Fourier (Fourier Transform)

Khi lam viéc vGi cac tan sO cua anh, chung ta noi dén
mién tan so (frequential domain), doi ngugc vGi mién
khong gian (spatial domain) (image)

ongThanCong.com https://fb.com/tailieudientucntt
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ién doi Fourier (Fourier Transform - FT)

Phé Fourier (Fourier spectrum) Enhanced spectrum

Anh nqudn
J IF(u,v)| log(1 + [F(u,v)])

A

Mién tan s6

Mién khong
gian >

u

X
> 8
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Y nghia biéu dién 2D FT

= Tan so0 cao : phia cac bién, xa tam FT
= Tan so thap : gan tam FT

= Continuous component (DC): tam cua anh (0,0)
= frequency zero = trung binh cuong dé séng cua tat ca cac diém anh
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Bién doi sir dung s6 phurc
&w (optional)

= Bién ddi Fourier : s& thuc ==> s8 phiic : phan thuc +
phan ao
= Input: image
= Quput: image(real part) + image(imaginary part)

= Nhac lai vé dinh nghia so thuc:
z=x+iy where i= NS

= Thudng s’ dung do I6n cua so phuc ¢ két qua dau ra

dé hién thi:

Magnitude=| F (1, v)|=Real*+Imag’

10
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&W Cai dat bién doi Fourier

= Thuét todn ndi tiéng va pho bién nhat dugc dung : FFT
= FFT = Fast Fourier Transform

= 2 phuadng an cai dat t6t cia FFT co thé tim thay tai
« Numerical Recipies » and « FFTW »
= www.nr.com, chapter 12

= www.fftw.org

= Bién doi Fourier, FFT dugc cai dat trong hau hét cac thu
vién ho trg xur ly anh

11
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Bién doi Fourier

FFT real part

Source image
(gray levels)

Scaling images to
have X and Y sizes as
power of 2 (filling
with zeros).

rt

FFT imaginary pa
| 12
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ﬁ Bién doi Fourier ngugc

FFT real part

FFT imaginary part.......c.. e 13
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MOt vai vi du két qua FFT

8, ® & = ® B H &

Input images FFT 3D view of the FFT

Source : Thomas Guyet. Images numériques. IUT Sérécom (France). 14
CuuDuongThanCong.com https://fb.

om/tailieudientucntt
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§I Vi du FT cua 1 s6 ham cd ban
| Sinus Gaussian

Pulses


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

WCéc dudng thang (lines)

= Quan sat cac dudng trong 2
anh goc

= Anh bén trdi c6 1 s6 dudng
ngang va doc ma chung ta co
thé th&y trong FT ctia né

= Anh bén phai c6 dudng theo
moi hudng, co thé nhin thay
bién ddi cia nd trong két qua
F'I'

Source :John M. Brayer. Iutiaduction to Fourier transforms for image progesSitGseen: 16
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Xoay anh

<2‘>

Xoay anh

— két qua FFT
xoay 1 goc tuong
ung = goc quay
anh (same angle)

<7:(>

==

https://fb.com/tailieudientucntt

Source : Thomas Guyet. Images numériques. IUT Sérécom (France).
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Loc trong mién tan so

Input image ——m—> Spectral image
FFT
Spatial filtering Spectral filtering
(convolution) (multiplication)
Y
\4 .
FFT :
Filtered image |< F|Iter_ed spectral
image

In the spatial domain, filtering is done using convolution. In the spectral
domain (or frequential), it is done using multiplication (or image masking).

In the case of non-multiplicative filter in the spectral domaine, we cannot abtain the
same result in the spatial domain. For non-linear spatial filters, we cannot also obtain
the same result in the spectral domain. 18

uuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Loc trong mién tan so

Source : Eric Favier. L'analyse et le traitement des images. ENISE.
CuuDuongThanCong.com

Spectral
filtering

19
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Dai tan soO

Fourier spectrum

Phan tram théng tin clia anh gdc chwa trong anh dwoc thay & trong cac
dwdng tron phia trén (tir nhé nhat dén Io'n nhat):

90%, 95%, 98%, 99%, 99.5%, 99.9%

Source : Tal Hassner. Coz?ﬂguter Vision. Weizmann Institute of Science (Israe{)/. .
(o] m/tailieudientucntt

uongThanCong.com https://fb.ct

20


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Loc thong thap

90%

Source : Tal Hassner. Computer Vision. Weizmann Institute of Science (Israel).
CutiDuongThanCong.com https://fb.com/tailieudientucntt
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Chung ta « xoa »
cac tan so cao
trong FFT bang
cac dat cac pixel
xa tam =0

Source : Thomas Guyet. Imgges numériques. IUT Serécom (France). SRR 22
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Loc thong cao st dung FFT

Xoa cac tan so
thap bang cach
dat cac gia tri gan
tam trong két qua
FFT = 0

Source : Thomas Guyet. Images numériques. IUT Sérecom (France). 23
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Fourier spectrum

CuuDuongThanCong.com

Noisy image

Filtered image

https://fb.com/tailieudientucntt
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Loc nhiéu sin

Anh géc Ph& Fourier
véi nhiéu (DC + sinus
hinh sin visibles)

Pat = zero cho
: diém tuong
Anh két Urng vdi tan so
qua cua tin hiéu

hinh sin (notch)

CVIPTools : Analysis>Transforms>Notch (note : résultat imparfait avec FFT CVIPTools) 25
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Loc nhiéu sin

Noisy image Fourier spectrum Filtered image

26
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Vi du loc thong cao (1)

saaaaadadd

ab

FIGURE 4.11 (a) An image of size 500 x 500 pixels and (b) its Fourier spectrum. The
superimposed circles have radi values of 5. 15, 30, 80, and 230, which enclose Y2.0.
Ud.6,96.4, 950, and 99.5% of the image power, respectively.

Source : Gonzalez and Woods. Digital Image Processing. Prentice-Hall, 2002. 27
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Vi du loc thong cao (2)

4 N

s v

a a2 9 . e
aafdadae el e

abc

FIGURE 4.24 Results of ideal highpass filtering the image in Fig. 4.11{(a) with D, = 15,

respectively. Problems with ringing are quite evident in {a) and (b).

Source : Gonzalez and Woods. Digital Image Processing. Prentice-Hall, 2002.
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30,

and

8,

28
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