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1. &KL 28 (Mean Filter) - Lecture 5-17

2. FfE{EIE K88 (Median Filter) - Lecture 5-21

. E838)8 K 28 (Bilateral Filter) - Lecture 5-25 ~ 5-27

(Z) sEIRK

4. SHTEIKE S (Gaussian Filter) - Lecture 4-38 ~ 4-39

5. IR EFEEHR (Laplacian) - Lecture 4-48 ~ 4-51
(=) Eftr

6. (I8 (Fourier Transform) - Lecture 4-2



=, HHEFEAA
o fEFiTH: OpenCV -3.1.0
o ¥R : Lubuntu 16.04
o EINFET: C++

o BRIRIR:

o REEH - nttp://iwww.bime.ntu.edu.tw/~ttlin/Course01/c1lecture_notes.htm

o 2EEN -
1.0penCV.org - http:/lopencv.org/
2. Add Salt&Pepper Noise - https://github.com/timlentse/Add_Salt-Pepper_Noise
3. FEIMA9FET, B2 - http://imonkeycoding.com/?p=864

o XETMBREAENURER, EFBEUTAE:

https://github.com/shouzo/OpenCV_Programming pages/tree/master/Homework/

o EIl&iE:
PR ZiBKRRTE T B A T 4SHBFRARRY, 57 B &7 (—) IERIVEE". (D)
EFREAW UL (Z) REBEINE", REAWT:


http://www.bime.ntu.edu.tw/~ttlin/Course01/c1lecture_notes.htm
http://opencv.org/
https://github.com/timlentse/Add_Salt-Pepper_Noise
http://monkeycoding.com/?p=864
https://github.com/shouzo/OpenCV_Programming_pages/tree/master/Homework/

(—) FIREDNBIREE. SIACERZM...)

#include <iostream>
#include <vector>
#include <cstring>
#include <stdlib.h>
#include <stdio.h>

#include "opencv2/imgproc/imgproc.hpp”
#include "opencv2/imgcodecs.hpp"

#include "opencv2/highgui/highgui.hpp"
#include "opencv2/features2d/features2d.hpp”

using namespace std;
using namespace cv;

/* Global Variables £1H&Z8& */

int DELAY_CAPTION = 3000; /1 TEIE 42 B] A A B8 22 - B 7R B R PR A
int DELAY_BLUR = 500;

int MAX_KERNEL_LENGTH = 100; // (AR EIBS QARSI

int xxx_slider = 0; 11 38T xxx KRB EMRVIIAE

Mat src; Mat dst;

const char* file_name;
char window_name][] = "xxx"; I FRERERTRE

/* Function headers EIERAEEE Y

int noise( void ); Il ERIBME A

int display_caption( const char* caption ); 18R RE(RBRXF)
int display_dst( int delay ); I BERERRE

int trackbar( void ); /| BRI GRS
void on_trackbar( int, void* ); Il BERMIBRAREFEZBIFEN

(Z) 286 (ERIIRER)
ESERER BB,



(Z) #BIENTS(RERMER. KR HERINEE)
/* function noise FRIZFENE F Z B2 */

int noise( void )
{
src = imread( file_name, 1 ); I ARIRE R
if( display_caption( "Original Image (Before)" ) != 0 ) { return 0; }
dst = src.clone();
if( display_dst( DELAY_CAPTION ) !=0) {return O; }

I Applying xxx blur fEFE xxx &K S
if( display_caption( "xxx Blur (After)" ) 1= 0 ) { return 0; }
for (inti=1;i<MAX_KERNEL_LENGTH;i=i+2)
{ xxxBlur ( ... ); 11 xxx &K 28 AT\
if( display_dst( DELAY_BLUR ) !=0) {return 0; } }

/* function display_caption 1&8HFRE (BERXF) */
int display_caption( const char* caption )
{
dst = Mat::zeros( src.size(), src.type() );
putText( dst, caption,
Point( src.cols/4, src.rows/2),
FONT_HERSHEY_COMPLEX, 1, Scalar(255, 255, 255) );
imshow( window_name, dst );
int c = waitKey( DELAY_CAPTION );
if(c>=0){return-1;}
return O;

/* function display_dst BEREIFRE */
int display_dst( int delay )
{
imshow( window_name, dst );
int c = waitKey ( delay );
iftc>=0){return-1;}
return O;



I BE R BIRIEGIRE ¢/
int trackbar( void )
{
src = imread( file_name, 1 );// ARRE S
dst = src.clone();
createTrackbar( "xxx blur", window_name, &xxx_slider,
MAX_KERNEL_LENGTH, on_trackbar );
on_trackbar( xxx_slider, 0 );
return O;

I BRI E R R 2 BITET ¢/

void on_trackbar( int, void* )

{
xxxBlur( ... ); /] xxx &K 2SR
imshow( window_name, dst );

I R ELRR BB RTE 28

char new_name[200] = "(after)";

strcat( new_name, file_name );

imwrite( new_name, dst ); // EEXFEH



o EIIRARFZEMIT(EAE Lubuntu ZEYF OpenCV):
(—) ERERENRIESR

(=] test -+ X
#RE) ®EWE BRV SHE) G IAL RBH
M< ~ A G} /home/shouzo/OpenCV_Programming_pages/Homework/Smoothing, ¥
s M A‘ c=|
G R Y E
CMakeLists. H

RS txt Us.cpp
Ilﬁimx&ﬁ T
@ fEmEEs ot N

- EEAER RieiEslg
B x#
JIB%
I

(Z) 2% ”CMakelLists.txt”

cmake_minimum_required(VERSION 2.8)

project( ZEX5#)

find_package( OpenCV REQUIRED )
include_directories( ${OpenCV_INCLUDE_DIRS} )
add_executable( FEXE#E EXS#.cpp)
target_link_libraries( 2557 ${OpenCV_LIBS} )

(Z) mRERIT(ERIRBPMATES)

1. cmake.

a ~/OpenCV. pages/| Image/test

BRE) SWE SRDM RBH)
_Programming_p
GNU 5.

tion is GN

C compiler
ler ABI info

i /usr/bin/c++ -- work
ompiler ABI info
r ABI info - done

been written to: /home/shouzo/OpenCV_Pr

K40IP:~/0penCV_Programming pages/Homework/Smoothing Image/t

] K40IP: ~/OpenCV._| _pages|/ / _Image/test

/OpenCV_Programming_pages/Homework/Smoothing_Image/test$ make
Scanning dependencies of target Homogeneous

Linking CXX executable Homogeneous
t Homogeneous
~/0penCV_Programming pa /Homework/Smoothing Image/test$

3. J<ERBTZIEBW>
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=. MAEFFE

(—) tAHYEE (salt-and-pepper) Tl (K EEEE)

AR ER TR AR

SR 25

RINERAGEZITFEMEE, EWRAHI

EEZERISHHMERENAR (AMESE ) HWEE.

Impulse noise:
Pa
p@)=1p,
0

for z=a
for z=b
otherwise

®© /R:_Etm}ﬁ\ : http://www.slideshare.net/AlaaAhmed13/noise-filtering (P.17)

RIELA RN, HESHDHI%: Pa. Pb,

(Z) B Hf(Gaussian)3#z1l (

BN or SEIES)

= Hra# sl (Gaussian noise)2 F T35 P B A IB BN IS Ak,

1
fx)= e

RIAEIE M BB ¥ E o8

REHEREREBINBREFTEZHD

s
(x—p)”

207
e >

xXeR, pHeR, o0>0

' 3eH X ~N(u,o?)

®© /R:_Etm}ﬁ\ https://www.cyut.edu.tw/~yfahuang/Chapter%20seven.pdf (P.2)

RIELARN, HEHD AR BE

#EZ (Sigma). FEiY{E(Mean),



http://www.slideshare.net/AlaaAhmed13/noise-filtering
https://www.cyut.edu.tw/~yfahuang/Chapter seven.pdf

(=) 1O ERHIEE (salt-and-pepper) F1I5 Hi (Gaussian) & 51

o 22 EH: https:/igithub.com/timlentse/Add_Salt-Pepper Noise

[ &2V ] Noise.cpp

#include <iostream>

#include<opencv2/imgproc/imgproc.hpp>
#include <opencv2/highgui/highgui.hpp>
#include <opencv2/core/core.hpp>

using namespace std;
using namespace cv;

I "BHER AR " BIFE
void Add_salt_pepper_Noise(Mat &srcArr, float pa, float pb )

{

RNG rng; // rand number generate
int amount1 = srcArr.rows*srcArr.cols*pa;
int amount2 = srcArr.rows*srcArr.cols*pb;

for(int counter=0; counter<amount1; ++counter)

srcArr.at<uchar>(rng.uniform(0,srcArr.rows), rng.uniform(0,
srcArr.cols)) = 0;

}

for (int counter=0; counter<amount2; ++counter)

{

srcArr.at<uchar>(rng.uniform(0,srcArr.rows),
rng.uniform(0,srcArr.cols)) = 255;

}

Il BN HT AR EIFE T
void Add_gaussian_Noise(Mat &srcArr,double mean,double sigma)

{

Mat NoiseArr = srcArr.clone();
RNG rng;
rng.fill(NoiseArr, RNG::NORMAL, mean,sigma); // E4- RT3 R

/] 4EPE"srcArr + NoiseArr -> srcArr": [8 srcArr IEINS Bt
add(srcArr, NoiseArr, srcArr);


https://github.com/timlentse/Add_Salt-Pepper_Noise

Il £

int main(int argc, char *argv[])

{
Mat srcArr;

if (argc<=1)
{ srcArr = imread("shouzo.jpg"); }
else if (argc>=2)
{ srcArr =imread(argv[1]); }
cvtColor(srcArr,srcArr, CV_RGB2GRAY,1); /I iR B %cIkPEEEIE
imshow("The original Image", srcArr);
imwrite("The original Image.jpg", srcArr);
Mat srcArr1 = srcArr.clone();
Mat srcArr2 = srcArr.clone();
float sigma, mean, pa, pb;
cout<<"z557 Al N\ SRR ERFEEN AU BRIE 2 8 pa M pb: 7
cin>>pa>>pb; I N "SRR IR IR 2 8
cout<<"EE7 AN ST 3N FIEIE 28 sigma #] mean: ";
cin>>sigma>>mean; // WA"SHHEANEESH
Il E "SRt ER R AN E I TR R IR
Add_salt_pepper_Noise(srcArr1, pa, pb);
imshow("Add salt and pepper noise to image ", srcArr1);
imwrite("salt&pepper-noise-image.jpg", srcArr1);
I A" S EI TR EIR
Add_gaussian_Noise(srcArr2, mean, sigma);
imshow("Add gaussian noise to image", srcArr2);
imwrite("gaussian-noise-image.jpg", srcArr2);
waitKey(0);
return O;

1

10



<HITHER>
ERIREEIRERNMSH:
(1) 4AHNER%EER: pa=0.1, pb=0.05
(2) EHrEER: sigma =20, mean =100

|

EFEE) HEE) 2RO REAMH)

shouzo@shouzo-K40IP:~/0penCV_Programming pages/Homework/Noise$ ./Noise
AR A B il ; { pa 1 pb: 0.1 0.05

BRI A S A =12 2 sigma # mean: 20 100

A S HrFERR

18 : “gaussian-noise-image.jpg”

PN

#€13: "salt-and-pepper-noise-image.jpg

EETRNB—EIEMRMANIEES, B2 LHEMREFRBENRILER,

11



Rl ®BEE
(—) SRR R
1. $i’—‘3ﬁ§5ﬁ%§ (Mean FiIter) - Lecture 5-17

blur(src, dst, ksize, anchor, borderType)

£ 8 Parameters:
src — input image; it can have any number of channels, which are processed independently, but
the depth should be CV_8U, CV_16U, CV_16S, CV_32F or CV_64F.
dst — output image of the same size and type as src.
ksize — blurring kernel size.
anchor — anchor point; default value Point(-1,-1) means that the anchor is at the kernel center.
borderType — border mode used to extrapolate pixels outside of the image.
© BFHRIR: http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=blur#blur

[ #1258 (E#20) ] Homogeneous.cpp © 5¥: Homogeneous($95))
[* function main EFEXAD */
int main( void )

{
I BIE S B A
namedWindow( window_name, WINDOW_AUTOSIZE );// FiiERE
file_name = "gaussian-noise-image.jpg"; // :REE S ZE
noise(); Il B R EREAEEER)
display_caption( "Move the trackbar..." ); // BE/RFRE X F(GHRIE)
trackbar(); I R RIESIRE
waitKey(0); I FF B T E— ki
destroyWindow( window_name ); Il $HERIRE
/| RIE RN 2 E A
namedWindow( window_name, WINDOW_AUTOSIZE );// FiiERE
file_name = "salt-and-pepper-noise-image.jpg"; // ;X E B Z 8
noise(); Il B R EREAEEER)
display_caption( "Move the trackbar..." ); // BE/RFRE X F(GARIE)
trackbar(); Il BN ARRIEHIIRE
waitKey(0); I EF B T E— ki
destroyWindow( window_name ); Il $HERIRE
waitKey(0);
return O;

}

12



http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=blur#blur
http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=blur

[ B ERIEMER | EF“FIiEIEES (Mean Filter)”

ARIEB%E 2 B

=& E I

HERESE

o FjBIBBRZ "ksize” SBFETE
o SHRKE: (3,3)
o HYEEIRK: (3,3)
U LEMELHBEARERERERRERZHE,

o BABE: ALK LHEMRE, BRI TIYEIK2E(Mean Filter)"# 1 EMmAEHH T E

FHREMRF, 27 SHENNEA CREEZEERWNRSILRLT; mREMR

E A AESMS AR UMEESEEENAR, EREMNEAREFEZ(EREMMIHIL

REBREE LHNESR),

13




2. FRE{E®EEE (Median Filter) - Lecture 5-21

medianBlur(src, ksize[, dst]) — dst

28 Parameters:
src — input 1-, 3-, or 4-channel image; when ksize is 3 or 5, the image depth should be
CV_8U, CV_16U, or CV_32F, for larger aperture sizes, it can only be CV_8U.
dst — destination array of the same size and type as src.
ksize — aperture linear size; it must be odd and greater than 1, for example: 3, 5, 7 ...

@ ZERYRiR: http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=medianblur#medianblur

[ @HFENEE (£7230) ] Median.cpp
/* function main FFEXAQ */
int main( void )
{
I R S B A
namedWindow( window_name, WINDOW_AUTOSIZE );// FiiERE
file_name = "gaussian-noise-image.jpg";// ;R E B RZIE Z B &8

noise(); Il #E R EREAEEER)
display_caption( "Move the trackbar..." );// BE/RFRE X F(FIEEIE)
trackbar(); Il BN ARIRIEHIIRE
waitKey(0); I EF R8BI T E— ki
destroyWindow( window_name ); Il $HERIRE

Il IRIE" A EE A 2 B A
namedWindow( window_name, WINDOW_AUTOSIZE );// $itEHR &
file_name = "salt-and-pepper-noise-image.jpg"; // ;X E B Z 8

noise(); Il B R EREAEEER)
display_caption( "Move the trackbar..." );// BE/RFRE X F(FIEEIE)
trackbar(); I BRI IESRE
waitKey(0); I EF B T E— ki
destroyWindow( window_name ); Il $HERIRE

waitKey(0);

return O;

14



http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=medianblur#medianblu
http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=blur

[ B ERIEMER | fEF“HRMEIRIEES Median Filter)”

ARIEB%E 2 B

Sl

HERESE

o FjBIBBRZ "ksize” SBFETE
o SHRKE: (3,3)
o HYEEIRK: (5, 5)
U LEMELHBEARERERERRERZHE,

o AABE: BFMALLER LA EMRE, TR PEEIRIKEE(Median Filter)"#jLiS Mg
AE A EENRT, SFRERNNER CRREREBRERORRS LR, M SHH#
AVEIE A M S AR UL EENA G, EEENMAKEFEZS(ER MMM

tERFEEREE EHNESR),




3. 881 8)B 883 (Bilateral Filter) - Lecture 5-25 ~ 5-27

bilateralFilter( src, dst, d, sigmaColor, sigmaSpace, borderType )
280 Parameters:

src — Source 8-bit or floating-point, 1-channel or 3-channel image.

dst — Destination image of the same size and type as src .

d — Diameter of each pixel neighborhood that is used during filtering. If it is non-positive, it is computed
from sigmaSpace .

sigmaColor — Filter sigma in the color space. A larger value of the parameter means that
farther colors within the pixel neighborhood (see sigmaSpace ) will be mixed together,
resulting in larger areas of semi-equal color.

sigmaSpace — Filter sigma in the coordinate space. A larger value of the parameter means that
farther pixels will influence each other as long as their colors are close enough (see sigmaColor ).
When d>0 , it specifies the neighborhood size regardless of sigmaSpace . Otherwise, d is
proportional to sigmaSpace .

© FEHHKFE: http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=bilateralfilter#bilateralfilter

[ &fI72E5 (£#250) ] Bilateral.cpp
[* function main EFEXAD */
int main( void )

{
I R SR ZE A
namedWindow( window_name, WINDOW_AUTOSIZE );// FiiERE
file_name = "gaussian-noise-image.jpg";// ;R E B RRIE Z B &8
noise(); Il B R EREAEEER)
display_caption( "Move the trackbar..." );// BE/RFRE X F(FIEEIE)
trackbar(); I R RIESIRE
waitKey(0); I EF R8BI T E— ki
destroyWindow( window_name ); Il $HERIRE
/| RIE RN 2 E A
namedWindow( window_name, WINDOW_AUTOSIZE );// FiiERE
file_name = "salt-and-pepper-noise-image.jpg"; // ;R E B &8
noise(); Il B R EREAEEER)
display_caption( "Move the trackbar..." );// BE/RFRE X F(FIEEIE)
trackbar(); I BRI RIEFIRE
waitKey(0); I EFRBE T E— ki
destroyWindow( window_name ); Il $HERIRE
waitKey(0);
return O;

}

16



http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=bilateralfilter#bilateralfilter

[ B EBIENUR | (B S B\IEIHEE (Bilateral Filter)”

ARIEB%E 2 B

=& E I

HERESE

o KB “BEMRMER d” SEGITE:
o SHTIEK: 40
o HIEEEK: 1~ 100 ((EE1H)
U LEMELHBEARERERERRERZHE,

o ABRE: SFMALLRLAEMRE, SIEIHLEIEKE(Bilateral Filter)'# I EMIEH
AE A EENRT, S SN NER CRRERZRERONRS LR, M e

AVE A AR R T BRI EE,

17



(Z) SRR

4. SHNEHEF (Gaussian Filter) - Lecture 4-38 ~ 4-39

GaussianBlur( src, dst, ksize, sigmaX, sigmaY, borderType )

L8 Parameters:

src — input image; the image can have any number of channels, which are processed independently,

but the depth should be CV_8U, CV_16U, CV_16S, CV_32F or CV_64F.
dst — output image of the same size and type as src.

ksize — Gaussian kernel size. ksize.width and ksize.height can differ but they both must be positive

and odd. Or, they can be zero’s and then they are computed from sigma* .

sigmaX — Gaussian kernel standard deviation in X direction.

sigmaY — Gaussian kernel standard deviation in Y direction; if sigmaY is zero, it is set to be equal to

sigmaX, if both sigmas are zeros, they are computed from ksize.width and ksize.height ,

respectively (see getGaussianKernel() for details); to fully control the result regardless of possible
future modifications of all this semantics, it is recommended to specify all of ksize, sigmaX, and

sigmay.

borderType — pixel extrapolation method (see borderinterpolate() for details).

© ERRKIR: http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=gaussianblur#gaussianblur

[ &2 NE5 (£#23) ] Gaussian.cpp
/* function main EFEXAD */
int main( void )

{

Il R SR ZE A
namedWindow( window_name, WINDOW_AUTOSIZE );// $iiEHR &
file_name = "gaussian-noise-image.jpg";// ;R E B RZIE Z B H &8

noise(); I BB/ ERMAGRER)
display_caption( "Move the trackbar..." );// BE/RFRE X F(FIEEIE)
trackbar(); I BRI RIEFIRE
waitKey(0); I FF B T E— ki
destroyWindow( window_name ); Il $HERIRE

/] BEIR"EAER N 2 B A
namedWindow( window_name, WINDOW_AUTOSIZE );// $iiEHR &
file_name = "salt-and-pepper-noise-image.jpg"; // ;X E B Z 8

noise(); I BB/ ERMAGRER)
display_caption( "Move the trackbar..." );// BE/RFRE X F(FIEEIE)
trackbar(); I BRI IEFIRE
waitKey(0); I EF R8BI T E— ki
destroyWindow( window_name ); Il $HERIRE

waitKey(0);

return O;

18



http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=gaussianblur#gaussianblur

[ B A EIENR | fEF” SHRIBEF (Gaussian Filter)”

ARIEB%E 2 B

=& E I

HERESE

o FjBIBBRZ "ksize” SBFETE
o SHRKE: (3,3)
o HYEEIRK: (3,3)
U LEMELHBEARERERERRERZHE,

o AR HFMALLER EHEMRE, THIR SHEKEE(Gaussian Filter)" 1S MR
AE A EENRT, S SN NER CRRERZRERONRS LR, M e
AVEIE A M S AR UL EENA G, EEENMAKEFEZS(ER MMM

tERFEEREE EHNESR),
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5. A ERIHTE R (Laplacian) - Lecture 4-48 ~ 4-51
TS HERE, BT Laplace Operate,

Laplacian( src, dst, ddepth, ksize, scale, delta, borderType )

L8 Parameters:

src — Source image.

dst — Destination image of the same size and the same number of channels as src .

ddepth — Desired depth of the destination image.

ksize — Aperture size used to compute the second-derivative filters. See getDerivKernels() for details.

The size must be positive and odd.

scale — Optional scale factor for the computed Laplacian values. By default, no scaling is applied. See

getDerivKernels() for details.

delta — Optional delta value that is added to the results prior to storing them in dst .
borderType — Pixel extrapolation method. See borderinterpolate() for details.

© ERRKIR: http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=laplacian#laplacian

[ EHFENES (EZEF2V58) | Laplace.cpp
[* function main EFEXAD */
int main( void )

{

I R SR ZE A
namedWindow( window_name, WINDOW_AUTOSIZE );// $iiEHR &
file_name = "gaussian-noise-image.jpg";// ;R E B RZIE Z B H &8

noise(); Il B R EREAEEER)
display_caption( "Laplace Operate..." ); // BERFRE X F(FAEIE)
trackbar(); I R RIESIRE
waitKey(0); I FF B T E— ki
destroyWindow( window_name ); Il $HERIRE

Il IRIE"EE M B~
namedWindow( window_name, WINDOW_AUTOSIZE );// $iiEHR &
file_name = "salt&pepper-noise-image.jpg";//;& E B 5 &8

noise(); I BB/ ERMIAGRER)
display_caption( "Laplace Operate..." ); // BERFRE X F(AEIE)
trackbar(); I R RIESIRE
waitKey(0); I EF R8BI T E— ki
destroyWindow( window_name ); Il $HERIRE

waitKey(0);

return O;

20



http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=laplacian#laplacian

[ B A EIEMR | EA R E NI (Laplacian)”

RIaEiE ARIBE 2 BiE

A

S

o ABIHERZ "ksize” SEIFIRE :
o SHTERE: (3,3)
o HIEEIRE: (3, 3)
U LEmESHBEALBRERENBERZHE

o EABE: HFMLER LA EMRE, SR WBEHRHTER(Laplacian) $1iEmiEE
B REENRT(ME STEASHER), S8 SH# VB CBREZEGERMN

RELLRYF; MHRERAN NEA EENHEARERES,
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(=) Hith

6. (83738 (Fourier Transform) - Lecture 4-2
o ERIRR:

http://docs.opencv.org/2.4/doc/tutorials/core/discrete fourier transform/discrete fourier transform.html?hig

hlight=fourier
[ EHFENEE (EZEF2V58) ] Fourier.cpp
int Fourier( void )
{
| = imread( file_name, CV_LOAD_IMAGE_GRAYSCALE );

Mat padded; /lexpand input image to optimal size
int m = getOptimalDFTSize( l.rows );
int n = getOptimalDFTSize( l.cols ); // on the border add zero values
copyMakeBorder(l, padded, 0, m - l.rows, 0, n - l.cols,
BORDER_CONSTANT, Scalar::all(0));

Mat planes|[] = {Mat_<float>(padded), Mat::zeros(padded.size(),
CV_32F)};
Mat complexl;
merge(planes, 2, complexl); // Add to the expanded another plane
with zeros

dft(complexl, complexl); // this way the result may fit in the source
matrix

/I compute the magnitude and switch to logarithmic scale

/I =>log(1 + sqrt(Re(DFT(I))*2 + Im(DFT(1))*2))

split(complexl, planes); // planes[0] = Re(DFT(l), planes[1] =
Im(DFT(I))

magnitude(planes[0], planes[1], planes[0]);// planes[0] = magnitude

Mat magl = planes[0];

magl += Scalar::all(1); // switch to logarithmic scale
log(magl, magl);

/I crop the spectrum, if it has an odd number of rows or columns
magl = magl(Rect(0, 0, magl.cols & -2, magl.rows & -2));

/I rearrange the quadrants of Fourier image, so that the origin is at the
image center

int cx = magl.cols/2;

int cy = magl.rows/2;

22


http://docs.opencv.org/2.4/doc/tutorials/core/discrete_fourier_transform/discrete_fourier_transform.html?highlight=fourier
http://docs.opencv.org/2.4/doc/tutorials/core/discrete_fourier_transform/discrete_fourier_transform.html?highlight=fourier

Mat qO(magl, Rect(0, 0, cx, cy));// Top-Left - Create a ROI per
quadrant

Mat q1(magl, Rect(cx, 0, cx, cy)); // Top-Right

Mat g2(magl, Rect(0, cy, cx, cy)); // Bottom-Left

Mat q3(magl, Rect(cx, cy, cx, cy)); // Bottom-Right

Mat tmp; I/l swap quadrants (Top-Left with Bottom-Right)
q0.copyTo(tmp);

g3.copyTo(q0);

tmp.copyTo(q3);

g1.copyTo(tmp); // swap quadrant (Top-Right with Bottom-Left)

g2.copyTo(q1);
tmp.copyTo(g2);

normalize(magl, magl, 0, 1, NORM_MINMAX); // Transform the matrix
with float values into a viewable image form (float between values 0
and 1).

dst = magl.clone();

if( display_dst( DELAY_CAPTION )!=0)
{ return 0;}
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