
5

5.1

5.1✓ ✏
>> I3=imread(’lighthouse.png’);

>> G3=rgb2gray(I3);

>> figure; plot(G3(160,:))

>> hold on

>> plot(G3(400,:))

>> plot(G3(600,:))

✒ ✑
rgb2gray RGB

x

y = 160, 400, 600

(y = 400 )

( )

( )
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5.2✓ ✏
>> plot(log(abs(fft(G3(160,:)))))

>> hold on

>> plot(log(abs(fft(G3(400,:)))))

>> plot(log(abs(fft(G3(600,:)))))

✒ ✑
480 480

1

(

)

5.2 2

2 2

2

5.1

5-1 (2 )

1 >> fs=64;

2 >> x=0:1/fs:1;

3 >> x=x(1:64)’;

4 >> G=repmat(uint8(100*(sin(2*pi*5*x)+1)),1,64);

5 >> imtool(G,’InitialMagnification’,’fit’);
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6 >> subplot(3,1,1); plot(x,G(:,1))

7 >> subplot(3,1,2); stem(abs(fft(G(:,1))))

8 >> S=fft(G);

9 >> subplot(3,1,3); stem(abs(S(:,1)))

10 >> S2=fft(S.’).’;

11 >> figure; stem3(abs(S2))

stem stem3 MATLAB 4

5.1

2

7

5 ( 1 5Hz )

64/5 = 12.8 8 2

fft 1

S

(9 ) 10 S (.’)

S2

(1 )fft fft

2 2

MATLAB 2 fft2

5-2 (fft2 )

1 >> Z2=fft2(G);

2 >> figure; stem3(abs(Z2))

3 >> figure; stem3(abs(fftshift(Z2)))

5-1
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3 fftshift

5.3✓ ✏
>> Z2shift=fftshift(Z2);

>> stem(Z2shift(:,33))

✒ ✑
Z2shift(33,33)

5.3

LPF

5-3 ( 1 LPF)

1 fs=2000;

2 t=0:1/fs:1;

3 y=sin(2*pi*440*t)+sin(2*pi*660*t);

4 fftlen=64;

5 overlap=32;

6 cutoff=500;

7 cind=cutoff/(fs/fftlen);

8 ylen=length(y);

9 F=zeros(1,fftlen);

10 F([1:cind+1 end-cind+1:end])=1;

11 rind=1;

12 ry=zeros(1,ylen);

13 while rind <= ylen-fftlen

14 r=rind:rind+fftlen-1;

15 S=fft(y(r).*hann(fftlen)’);

16 ry(r)=ry(r)+ifft(S.*F);

17 rind=rind+(fftlen-overlap);

18 end
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cutoff

LPF 9 F

1 0

16 (.*)

HPF

5-4 ( HPF )

1 I=imread(’gantrycrane.png’);

2 G=rgb2gray(I);

3 imtool(G,’InitialMagnification’,’fit’)

4 [h,w]=size(G);

5 fftsize=2^nextpow2(max(size(G)));

6 F=ones(fftsize);

7 wlen=20;

8 ctr=fftsize/2+1;

9 F(ctr-wlen:ctr+wlen,ctr-wlen:ctr+wlen)=0;

10 figure; mesh(F)

11 Z=fftshift(fft2(G,fftsize,fftsize));

12 figure; mesh(log(abs(Z))); view(0,90)

13 fG=uint8(abs(ifft2(fftshift(Z.*F))));

14 imtool(fG(1:h,1:w),’InitialMagnification’,’fit’)

15 imtool(fG(1:h,1:w)*4,’InitialMagnification’,’fit’)

16 imtool(fG*32,’InitialMagnification’,’fit’)

mesh newxtpow2 ifft2 view MATLAB

fft 2 4

2 8

HPF 9 F (

) 0 1

12

2 2 3

3

( ) 4
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2 4

13 F 14

4

16 14,15

( hp 7

)

5-5 ( )

1 G=imread(’cameraman.tif’);

2 [h,w]=size(G);

3 fftsize=h;

4 imtool(uint8(hp)+mean(mean(G)),’InitialMagnification’,’fit’)

5 x1=G+uint8(hp);

6 imtool(x1,’InitialMagnification’,’fit’)

7 Z=fftshift(fft2(x1,h,h));

8 figure; mesh(log(abs(Z)));

9 A=ones(h);

10 A(145,129)=0;

11 A(113,129)=0;

12 figure; mesh(log(abs(Z.*A)));

13 G2=uint8(abs(ifft2(fftshift(Z.*A))));

14 imtool(G2,’InitialMagnification’,’fit’)

hp 5-1 16

G 16 5
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5.2

10 y

(129,129) 16 (113,129) (145,129)

( 5.3)

5.3

11 13 0



64 5.

5.4

2

5-6 ( )

1 G=imread(’cameraman.tif’);

2 [h,~]=size(G);

3 fftsize=h;

4 Z=fft2(G,fftsize,fftsize);

5 ZZ=fftshift(Z);

6 targetsize=fftsize*2;

7 A=zeros(fftsize*2);

8 ctr=targetsize/2+1;

9 r=ctr-fftsize/2+1:ctr+fftsize/2;

10 A(r,r)=ZZ;

11 fG=ifft2(fftshift(A));

12 imtool(uint8(abs(fG)));

13 imtool(uint8(abs(fG))*4);

7 2 2 A 0

10 A ( )

11 A

12

13 4

(1 )2

1 5-1 G 2

2 5-4 wlen 2

2

3 5-4 LPF 2
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2

4 4-1 s HPF

5 3

(BPF)

6 BPF BPF

7 5-5 hp 5-1

cameraman.tif 16

16

8 stripe.png †

9

10 5-6 9 10 5-7

? 5-6

5-7 ( )

r=ctr-fftsize/4+1:ctr+fftsize/4;

ctr2=fftsize/2+1;

r2=ctr2-fftsize/4+1:ctr2+fftsize/4;

A(r,r)=ZZ(r2,r2);

11 5-6 4 5-6

12 5-6 2

†


