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DEMONSTRATIVE MODE

SIGNAL AND IMAGE PROCESSING

Fourier Transforms

Every signal can be written as a sum of sinusoids with di®erent amplitudes and
frequencies. The MATLAB command to compute the Fourier Transform and its inverse
are respectively fft and ifft, for example:

>> x = rand(1,10); % suppose 10 samples of a random signal
>> y = fft(x); % Fourier transform of the signal

>> 1y = ifft(y); % inverse Fourier transform

>> x2 = real(iy); % chop off tiny imaginary parts

>> norm(Xx-x2); % compare original with inverse of transformed

The fft is the abbreviation of Fast Fourier Transform. This algorithm implements the
discrete Fourier transform to transform data from time into the frequency domain. The
study of this algorithm is normally covered in a good linear algebra course. First we give
an example of the meaning of the Fourier transform before showing how Fourier
transforms can be used to filter noise from signals.

Waveform and Amplitude Spectrum
Suppose we sample a signal during 4 seconds, at a sampling rate of 0.01:

>> dt = 1/100; % sampling rate

>> et = 4: % end of the interval

>> t = 0:dt:et; % sampling range

>>y = 3*sin(4*2*pi*t) + 5*sin(2*2*pi*t); % sample the signal
A natural plot is that of amplitude versus time:

>> subplot(2,1,1); % first of two plots

>> plot(t,y); grid on % plot with grid

>> axis([0 et -8 8]); % adjust scaling

>> xlabel("Time (s)"); % time expressed in seconds

>> ylabel('Amplitude'); % amplitude as function of time

With the Fourier Transform we can visualize what characterizes this signal the
most. From the Fourier transform we compute the amplitude spectrum:
>>Y = fft(y); % compute Fourier transform
>>n = size(y,2)/2; % 2nd half are complex conjugates
>> amp_spec = abs(Y)/n; % absolute value and normalize

To visualize the amplitude spectrum, we execute the following commands



>> subplot(2,1,2); % second of two plots

>> freq = (0:79)/(2*n*dt); % abscissa viewing window

>> plot(freq,amp_spec(1:80)); grid on % plot amplitude spectrum
>> xlabel('Frequency (Hz)"); % 1 Herz = number of cycles/second
>> ylabel('Amplitude’); % amplitude as function of frequency

On the amplitude spectrum we see two peaks: at 2 and 4. The location of the peaks occurs
at the two frequencies in the signal. The heights of the peaks (5 and 3) are the amplitudes
of the sines in the signal.

%Program:

x =rand(1,10); % suppose 10 samples of a random signal

y = fft(x); % Fourier transform of the signal

Iy = ifft(y); % inverse Fourier transform

x2 = real(iy); % chop off tiny imaginary parts

norm(x-x2); % compare original with inverse of transformed

dt = 1/100; % sampling rate

et =4; % end of the interval

t = 0:dt:et; % sampling range

y = 3*sin(4*2*pi*t) + 5*sin(2*2*pi*t); % sample the signal

subplot(2,1,1); % first of two plots

plot(t,y); grid on % plot with grid

axis([0 et -8 8)); % adjust scaling

xlabel('Time (s)); % time expressed in seconds
ylabel('Amplitude’); % amplitude as function of time

Y = fft(y); % compute Fourier transform

n =size(y,2)/2; % 2nd half are complex conjugates
amp_spec = abs(Y)/n; % absolute value and normalize
subplot(2,1,2); % second of two plots

freq = (0:79)/(2*n*dt); % abscissa viewing window
plot(freq,amp_spec(1:80)); grid on % plot amplitude spectrum
xlabel(‘Frequency (Hz)"); % 1 Herz = number of cycles/second
ylabel('Amplitude’); % amplitude as function of frequency

s Filtering Noise from Signals
noise = randn(1,size(y,2)); % random noise

ey =y + noise; % samples with noise

eY = fft(ey); % Fourier transform of noisy signal
n =size(ey,2)/2; % use size for scaling

amp_spec = abs(eY)/n; % compute amplitude spectrum
figure % plots in new window
subplot(2,1,1); % first of two plots

plot(t,ey); grid on % plot noisy signal with grid
axis([0 et -8 8)); % scale axes for viewing

xlabel('Time (s)"); % time expressed in seconds



ylabel('Amplitude’); % amplitude as function of time

subplot(2,1,2); % second of two plots

freq = (0:79)/(2*n*dt); % abscissa viewing window
plot(freq,amp_spec(1:80)); grid on % plot amplitude spectrum
xlabel('Frequency (Hz)"); % 1 Herz = number of cycles per second
ylabel('Amplitude”; % amplitude as function of frequency
figure % new window for plot

plot(Y/n,'r+') % Fourier transform of original

hold on % put more on same plot

plot(eY/n,'bx") % Fourier transform of noisy signal

fY = fix(e'Y/100)*100; % set numbers < 100 to zero

ifY = ifft(fY); % inverse Fourier transform of fixed data
cy = real(ifY);

figure % new window for plot

plot(t,cy); grid on % plot corrected signal

axis([0 et -8 8)); % adjust scale for viewing

xlabel('Time (s)); % time expressed in seconds
ylabel('Amplitude’);

% Matlab code for White Gaussian Noise
clc;

clear all;

close all;

randn('state’,0);
x=randn(100,1);
subplot(2,1,1)

plot(x)

xlabel('n’)

ylabel('x[n]")

grid

subplot(2,1,2)

hist(x)

xlabel('x")

ylabel('no of outcome out of 100")
title('white gaussian noise")
figure

N=100;

nbins=10;

Xmin=-3;

Xmax=3;

ymax=1,;



[y, xx]=hist(x(1:N),nbins);
delx=xx(2)-xx(1);
bar(xx,y/(N*delx))

grid

axis([xmin xmax 0 ymax]);
xlabel('x")
ylabel('PDF,p(x)")
title('white gaussian noise")

1. Consider the following sequence of instructions:

>t o= 0:0.1:10;

>> y1 = sin(2+pi*t);
>> y2 = sin(20%pis*t);
>> plot(t,yl);

>> hold on:

>> plot(t,v2);

Why is the output of the second plot like this? Find a better range for © to plot sin(20#%pi*t) right.
Can vou find a good lower bound for the sampling interval in terms of the frequency?

2. Give the MATLAE commands to plot the amplitude spectrum for the signal
20
f(t) = Z (200 — k) sin(2m ket ).

k=10

In addition, plot the waveform spectrum of this signal.

3. Make a function to plot waveform and amplitude spectrum of a signal. The function has prototype:

function specplot ( t, dt, et, ¥ )

%

% DOpens a new figure window with two plots:

% the wavefornm and amplitude spectrum of a signal.

%

% On entry :

% T sampling range of the signal;

i dt sampling rate;

A et end of the range;

% ¥ samples of the signal over the range t.
%

So specplot computes the amplitude spectrum of the signal. For the ahscissa viewing window von
may take half of the range of t.

Test your specplot with the signal of the previous assignment.
4. With fit we can decompose a signal in low and high frequencies. Take the example signal from

page 1. As noise we now add a sine of amplitude 4 and with frequency 50. Plot the waveform and
amplitude spectrum of the new signal. Use fft and ifft to remove this high frequency noise.




Example 1:

%this program illustrates false contouring

clc

clear all

close all

a=imread('boat.jpg";
subplot(3,2,1);

imshow(a)

title(‘original image’)

%using 128 gray level

%figure,

subplot(3,2,2);
imshow(grayslice(a,128),gray(128)),
title('image with 128 gray level’)
%using 64 gray level
subplot(3,2,3);
imshow(grayslice(a,64),gray(64)),
title('image with 64 gray level’)
%using 32 gray level

%figure,

subplot(3,2,4);
imshow(grayslice(a,32),gray(32)),
title('image with 32 gray level')
%using 16 gray level

%figure,

subplot(3,2,5);
imshow(grayslice(a,16),gray(16)),
title('image with 16 gray level’)
%using 8 gray level

%figure,

subplot(3,2,6);
imshow(grayslice(a,8),gray(8)),
title('image with 8 gray level’)

Output:



original image

image with 64 gray level

image with 16 gray level

Example 2:

%frequency response

clc

clear all

close all

[Xx y]=meshgrid(-pi:0.09:pi);
z=2*cos(x)+2*cos(y);
surf(x,y,z)

axis([-4 4,-4 4,-4 3])

Example 3:

%frequency response

clc

clear all

close all

[Xx y]=meshgrid(-pi:0.05:pi);
z=2-c0s(x)-cos(y);
surf(x,y,z)

axis([-4 4,-4 4,-0.5 4])

image with 128 gray level

image with 32 gray level

image with 8 gray level




Example 4:

%application of circular convolution
x=[10;0 0]

h=[1 1;1 1]

x1=fft2(x)

h1=fft2(h)

yl=x1.*h1

res=ifft2(yl1)

Example 5:%circular correlation between two signals

clc

clear all

close all

x=[5 10;15 20]

h=[3 6;9 12]

h1=fliplr(h)%fold signal along column-wise
h2=flipud(h1)%fold signal along row-wise
x1=fft2(x);

h3=fft2(h2);

y1=x1.*h3

y2=ifft2(yl)

Example 6:

clc
clear all
close all
%generation of first image A
a=zeros(256);
[m n]=size(a);
for i=110:140

for j=110:140

a(i,))=255;

end
end
subplot(2,2,1)
imshow(a)
%generation of second image B
b=0nes(256);
[m n]=size(b);
for i=110:160

for j=110:160

b(i,})=0;
end
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end

subplot(2,2,2)

imshow(b)

%convolution in time domain
c=conv2(a,b,'same’);
%multiplication in frequency domain
al=fft2(a);

b1=fft2(b);

cl=al.*bl;

d1=fftshift(ifft2(cl));

subplot(2,2,3)

imshow(c)

title(‘time domain convolution')
subplot(2,2,4)

imshow(d1)

title('frequency domain convolution')

OUtQUtZ
<} |Figure 1 E@@
File Edit View Insert Tools Desktop ‘Window Help £l
DedE h A2 |E 0B 83

titme domain convolution frequency domain convolution

Example 8:

clc

clear all

close all

%generation of first image A
a=imread('boat.jpg’);




subplot(3,1,1);

imshow(a)

title(‘original image’)
b=imrotate(a,45, bilinear','crop’);
subplot(3,1,2);

imshow(b)

title('45 degree rotational image")
c=imcrop(b);

%figure;

subplot(3,1,3);

imshow(c)

title('cropped image")

Output:

original image

Example 8:

%program to interchage phase between two images
clc

clear all

close all

%generation of first image A
a=imread('boat.jpg’);

b=imread('lena.jpg");

ffta=fft2(double(a));

ftb=fft2(double(b));

%get the magnitude and phase components
mag_a=abs(ffta);

ph_a=angle(ffta);

mag_b=abs(fftb);

ph_b=angle(fftb);
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%determine new FFT by interchanging the phase
newfft_a=mag_a.*(exp(i*ph_b));
newfft_b=mag_b.*(exp(i*ph_a));

%reconstruct the original image using inverse FFT
rec_a=ifft2(newfft_a);

rec_b=ifft2(newfft_b);

subplot(2,2,1)

imshow(a)

title(‘original imageA);

subplot(2,2,2)

imshow(b)

title(‘'original imageB");

subplot(2,2,3)

imshow(uint8(rec_a))

title('phase shifted imageA");

subplot(2,2,4)

imshow(uint8(rec_b))

title('phase shifted imageB');

Output:
original imageA original imageB
Example 9:
% Fourier transform of Fourier Transform
clc

clear all
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close all

%generation of first image A

%a=imread('boat.jpg");

a=imread('lena.jpg");

[m n]=size(a);

b=fft2(a);

%spectrum of spectrum

c=(1/(m*n))*fft2(b);

subplot(2,2,1),imshow(a),title('input image’);
subplot(2,2,2),imshow(uint8(c)+40),title('spectrum of spectrum’);

Output:

input image spectrum of spectrum

Example 10

%program to adjust brightness and contrast level of an image

clc

clear all

close all
a=imread('lena.jpg’);
[m n]=size(a);
b=double(a)+50;
c=double(a)-70;
subplot(3,2,1);
imshow(a)
title(‘original image');
subplot(3,2,2);
imshow(uint8(b))
title("brightness enhanced image');
subplot(3,2,3);



imshow(uint8(c))

title("brightness supressed image");
d=a*.5;

e=a*20;

subplot(3,2,4);

imshow(uint8(d))

title(‘contrast increased image’);
subplot(3,2,5);

imshow(uint8(e))

title(‘contrast decreased image’);

output:

original image brightness enhanced image

brightness supressed image contrast increased image

contrast decreased image

Example 11:

clc

clear all

close all

| = imread('tire.tif");
K = histeq(l);
subplot(2,2,1);
imshow(l)
title(original image");
subplot(2,2,2);
imhist(1)
title('histogram of original’);
subplot(2,2,3);

15



imshow(K)

title(‘histogram equalizedimage’);
subplot(2,2,4);

imhist(K)

title('histogram equalized plot");

output;
original image histogram of original
800 “
ol
0 i A
0 100 200
histogram equalized plot
1000
500
0
0 100 200
Example 12:

% Types of noises and removal
a=imread('dog.jpg");
a=rgb2gray(a);
b=imnoise(a,'salt & pepper');
c=imnoise(a,'gaussian’);
d=imnoise(a,'speckle’);
%defining 3x3 and 5x5 kernal
h1=1/9*ones(3,3);
h2=1/25*ones(5,5);

%attempt to recover the image
bl=conv2(b,hl1,'same’);
b2=conv2(b,h2,'same");
cl=conv2(c,hl,'same’);
c2=conv2(c,h2,'same’);
dl=conv2(d,h1,'same");
d2=conv2(d,h2,'same");

16



figure,subplot(2,2,1),imshow(a),title(‘'original image’),
subplot(2,2,2),imshow(b),title('salt & pepper noise’),
subplot(2,2,3),imshow(uint8(bl)),title('3x3 averaging filter’),
subplot(2,2,4),imshow(uint8(b2)),title('5x5 averaging filter")

figure,subplot(2,2,1),imshow(a),title('original image"),
subplot(2,2,2),imshow(c),title('Gaussian noise’),
subplot(2,2,3),imshow(uint8(cl)),title('3x3 averaging filter"),
subplot(2,2,4),imshow(uint8(c2)),title('5x5 averaging filter')

figure,subplot(2,2,1),imshow(a),title(‘'original image’),
subplot(2,2,2),imshow(d),title('speckle noise’),
subplot(2,2,3),imshow(uint8(d1)),title('3x3 averaging filter’),
subplot(2,2,4),imshow(uint8(d2)),title('5x5 averaging filter')

output:

original image salt & pepper noise

5x5 awveraging filter




original image

Gaussian noise

original image

18



Example 13:

% bitplane slicing
clc
clear all
close all
a=imread('dog.jpg");
a=rgb2gray(a);
subplot(2,2,1)
imshow(a);
title(‘original image’)
[m n]=size(a);
nl=input(‘enter the bit plane number (8 to 1 that to be removed:");
§=255-(27(n1-1));
for i=1:m,
for j=1:n,
out_I(i,j)=bitand(a(i,j),s);
end
end
subplot(2,2,2)
imshow(uint8(out_I));title(sprintf(’ plane eliminated is %g',n1))
nl=input('enter the bit plane number (8 to 1 that to be removed:");
§=255-(2"(n1-1));
for i=1:m,
for j=1:n,
out_I(i,j)=bitand(a(i,j),s);
end
end
subplot(2,2,3)
imshow(uint8(out_I));title( sprintf(‘plane eliminated is %g',n1));
nl=input(‘enter the bit plane number (8 to 1 that to be removed:");
s=255-(2"(n1-1));
for i=1:m,
for j=1:n,
out_I(i,j)=bitand(a(i,j),s);
end
end
subplot(2,2,4)
imshow(uint8(out_I));title(sprint(’ plane eliminated is %g',n1));
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Output:

6th plane eliminated

8th plane eliminated

Example 14:

clc;
clear all;
close all;
a=imread('boat.jpg");a=imresize(a,[32 32]);
[m n]=size(a);
p=input('Enter the size you want: *);
for i=1:m %loop to extract every row
for j=1:n %loop to extract every column
for k=1:p %loop to control the number of replication
b(i,(j-1)*p+k)=a(i,j); %replication of pixels in row wise
end
end
end
c=b;
[m n]=size(c);
for i=1:n %loop to extract every column
for j=1:m %loop to extract every row
for k=1:p %loop to control the number of replication
b((j-1)*p+k,i)=c(j,i); %replication of pixels in column wise

20



end
end
end
imshow(a),title('original image’)
figure,imshow(b),title('zoomed image")
xlabel(sprintf(‘'zooming factor is %g',p))

OQutput:

original image

-t Y
a2

zoomed image

zooming factor is 2

Example 15:

a=imread('lena.jpg’);%a=imresize(a,[64 64]);
zooming_factor=input('enter the zooming facttor:");
num=zooming_factor;den=1,
while(num-floor(num)~=0)
num=num*2;den=den*2;
end
[m n]=size(a);s1=num*m;
re=zeros(s1,num*n);
for i=1:m,
for j=1:n,
k=num*(i-1);
I=num*(j-1);
re(k+1,1+1)=a(i,j);
end
end
i=1;
while(i<=(s1))
j=1;
while(j<=(num*n))
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Xx=ones(num,num);
for p=1:num,
for g=1:num,
c(p,q)=re(i.j);
=+
end
i=i+1;j=j-num;
end
z=ifft2(fft2(c). *fft2(x));
i=i-num;
for p=1:num,
for g=1:num,
re(i,j)=z(p,q);
j=j+1;end
i=i+1;j=]-num;end
i=i-num;j=j+num;end
i=i+num;end
if(den>1)
m=den;[p q]=size(re);
a=double(re);
for i=1:ceil(p/m),
for j=1:ceil(g/m),
If(((M*1)<p)&((m*})<a))
b(i.j)=re(m™i,m*j);
else b(i,j)=0;
end
end
end
else b=re;end
figure,imshow(uint8(b));

Output:
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Example 16:

% Image blending
clc
clear all
close all
%c=(1-x)a+xb
a=imread('lena.jpg’);
a=rgb2gray(a);subplot(2,2,1);
imshow(a)
[m n]=size(a);
title('lmage 1);
b=imread('boat.jpg";
b=rgb2gray(b);
bl=imresize(b,[256 256]);subplot(2,2,2);
imshow(b1)
title('Image 2Y;
cl=a+bl;
subplot(2,2,3);
imshow(cl)
title('blended Image’);
x=input(‘enter x value:")
for i=1:m,

for j=1:n,

c2(i,j)=(1-x)*a(i,j)+x*b1(i,j);

end
end
subplot(2,2,4);
imshow(c2)
title(sprintf('blended Image of %g',x));

output:
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Example 17:

%this program is to perform median filtering of the image
clc
clear all
close all
a=imread('dog.jpg");
a=rgb2gray(a);
b=imnoise(a,'salt & pepper',0.2);
b=double(b);
[m n]=size(b);
N=input(‘enter the window size:");
out_img=b;
if(mod(N,2)==1)
Start=(N+1)/2;
End=Start;
else
Start=N/2;
End=Start+1;
end
if(mod(N,2)==1)
limitl=(N-1)/2;
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limit2=limit1;
else
limitl=(N/2)-1;
limit2=limit1+1;
end
for i=Start:(m-End+1),
for j=Start:(n-End+1),
1=1;
for k=-limit1:limit2,
for I=-limit1:limit2,
mat(l)=a(i+k,j+1);
I=1+1;
end
end
mat=sort(mat);
if(mod(N,2)==1)
out_img(i,j)=(mat(((N*2)+1)/2));
else
out_img(i,j)=(mat((N"2)/2)+mat(((N"2)/2)+1))/2;
end
end
end
subplot(1,3,1)
imshow(a)
title(‘'original image’);
subplot(1,3,2)
imshow(uint8(b))
title('noissy image')
subplot(1,3,3)
imshow(uint8(out_img))
title(sprintf('median filtered with window size %gx%g',N));

Output:
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Example 18:

%program to compute the edges

clc

clear all

close all
a=imread('lena.jpg’);
a=rgb2gray(a);
b=edge(a,'roberts");
c=edge(a,'sobel");
d=edge(a, prewitt);
e=edge(a,'log";
f=edge(a,'canny");
%Db=edge(a,'roberts");
subplot(2,3,1)
imshow(a)
title(‘original image’)
subplot(2,3,2)
imshow(b)
title('roberts’)
subplot(2,3,3)
imshow(c)
title('sobel’)
subplot(2,3,4)
imshow(d)

original image

noissy image

median filtered with window size 5x
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title('prewitt’)
subplot(2,3,5)
imshow(e)
title('log’)
subplot(2,3,6)
imshow(f)
title(‘canny’)

Output:

original image

prewitt

Example 19:

%watershed transform

clc

clear all

close all

a=checkerboard(32);
al=imnoise(a,'salt & pepper',0.1);
b=watershed(a,4);
bl=watershed(al,4);
subplot(2,2,1)

roberts

canny
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imshow(a),title(‘original image');
subplot(2,2,2);

imshow(al),title('noisy image";
subplot(2,2,3);

imshow(b),title('watershed of original’);
subplot(2,2,4);

imshow(b1),title(‘'watershed of noisy image’);

Output:
original image
watershed of original
Example 20:

%program for erosion and dilation then edge detection
clc

clear all

close all

a=imread('sur.jpg");

b=[111;1112;111];

al=imdilate(a,b);

a2=imerode(a,b);

noisy image
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subplot(1,3,1)

imshow(a),title(‘original image’);
subplot(1,3,2)

imshow(al),title(‘erode -thining image’);
subplot(1,3,3)
imshow(a2),title('dilate-thickening image’);
a3=a-az;

ad=al-a;

aS5=al-az;

figure

subplot(1,3,1)

imshow(a3),%title(");

subplot(1,3,2)

imshow(a4),%title('erode -thining image’);
subplot(1,3,3)
imshow(a5),%title('dilate-thickening image");

Qutput:

orl i3l mage e -thliig mage diae-tieneiig mage

Example 21:

%program to separate R-G-B from RGB
RGB=imread('dog.jpg’);

R=RGB;

G=RGB;

B=RGB;

R(:,:,2)=0;

R(:,:,3)=0;

G(:,:,1)=0;



G(::,3)=0;

B(:,:,1)=0;

B(:,:,2)=0;
subplot(2,2,1),imshow(RGB),title(‘original image')
subplot(2,2,2),imshow(R),title('red image’)
subplot(2,2,3),imshow(G),title('green image’)
subplot(2,2,4),imshow(B),title('blue image’)

output:
original image
green image
Example 22:

%program to separate Missing R-G-B from RGB
RGB=imread('dog.jpg’);

R=RGB;

G=RGB;

B=RGB;

R(:,:,1)=0;

G(:,:,2)=0;

B(:,:,3)=0;
subplot(2,2,1),imshow(RGB),title(‘original image")
subplot(2,2,2),imshow(R),title('red missing image’)
subplot(2,2,3),imshow(G),title('green missing image’)

red image

blue image
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subplot(2,2,4),imshow(B),title('blue missing image")

original image red missing image

green missing image blue missing image

Example 23:

%Code that runs conversion of color image to YCbCr

%read in image filename
%inimage = input('Enter image file name with extension (like jennifer.omp): ', 's";

%open image file
inimage = imread(‘dog.jpg");

%display on screen the image

figure(1), imshow(inimage); title(‘Original Image");

%the command size returns the size of the matrix/image
%A semi-colon suppresses the screen output of the variable
%values, while the lack of semi-colon prints it to the screen

size(inimage)
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U = rgb2ycbcr(inimage);

figure(1), imshow(inimage); title("RGB image");
figure(2), imshow(U); title("YCBCR Image";
size(V)

%Here pick off the 256x256 luminance part of the ycbcr image
Y =U(,;,1);

figure(3), imshow(Y); title("Y part of Image’);

size(Y)

%Here pick off the 256x256 Cb part of the ycbcr image
CB =U(,:,2);

figure(4), imshow(CB); title('Cb part of Image’);
size(CB)

%Here pick off the 256x256 Cr part of the ycbcr image
CR =U(,:,3);

figure(5), imshow(CR); title('Cr part of Image");
size(CR)

Example 24:

%dwt based compression
clc

clear all

close all
a=imread('dog.jpg’);

[p qrt]=dwt2(a,'dbl")
b=[uint8(p),a;r tl;

[p1 gl r1 t1]=dwt2(p,'dbl’);
bl=[pl g1; rl t1];imshow(b);
% b2=[bl,q;rt];

% imshow(b2);

Output:



Example 25:

%C:\Documents and Settings\gsuresh\Desktop\Desktop 09-08-2012\codel
%Dboat.jpg %lena.jpg

%This program hides a message image in the lower

%Dbit planes of a cover image

%read in cover image filename

covername = input('Enter image file name with extension (like jennifer.omp): ', 's');
%read in message image filename

messagename = input('Enter message image file name with extension: ', 's");
%open cover and message image files

cover = imread(covername);

message = imread(messagename);

%display on screen the two images

figure(1), imshow(cover); title("Original Image (Cover Image)');
figure(2), imshow(message);title('Image to Hide (Message Image)");
%change to double to work with addition below
cover=double(cover);

message=double(message);

%imbed = no. of bits of message image to embed in cover image
imbed=4;

%shift the message image over (8-imbed) bits to right
messageshift=bitshift(message,-(8-imbed));

%show the message image with only embed bits on screen

%must shift from LSBs to MSBs

showmess=uint8(messageshift);
showmess=bitshift(showmess,8-imbed);
figure(3),imshow(showmess);title('4 Bit Image to Hide');

%now zero out imbed bits in cover image

COVerzero = COVver;
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for i=1:imbed

coverzero=bitset(coverzero,i,0);

end

%now add message image and cover image

stego = uint8(coverzero+messageshift);
figure(4),imshow(stego);title('Stego image";

%save files if need to

%4 bit file that was embedded = same as file extracted
imwrite(showmess,'showmess4.bmp"); %use bmp to preserve lower bits
%jpg will get rid of them

%stego file

imwrite(stego,'stego4.bmp");

output:

Original Image (Cover Image) 4 Bit Image to Hide

A ~Seal

Stego image

Image to Hide (Message Image)
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sindhunamani756@gmail.com
bsowmya1890@gmail.com
maheshbabukmb2000@gmail.com
kartheekreddy811@gmail.com
tandrasanjanareddy4089@gmail.com
muppidipramod619@gmail.com
jangiliraghavendra2@gmail.com
saiabhinav.ranga@gmail.com

arshsiddique191@gmail.com

mosesabhishek191@gmail.com
anemonishirisha1234@gmail.com
tkavya2000@gmail.com
rahulrangaraj2000@gmail.com
saisridachepalli05@gmail.com

18D41A04J1

18D41A0429
19D41A0474
17D41A04K6
18D41A04N5

17D41A04F4

19D41A0434
17D41A04G2
17D41A0457
19D41A0432

19D41A0495

18D41A04MO
17D41A04K2
19D45A0408
18D41A04C3
18D41A04J5

19D41A04H4

17D41A0486
17D41A0486
17D41A0460
19D41A0457
18D41A04J3
17D41A04H6
17D41A04B6

18D41A0447

18D45A0403
18D41A0490
17D41A0402

18D41A04J7

19D41A0427
19D41A04C9
18D41A0429
17D41A0496
17D41A04A4
17D41A04L8
17D41A04E9
18D45A0432
17D41A04H9

17D41A04H7

17D41A04N2
19D41A0412
17D41A04L7
17D41A04J5
19D41A0441

REDROWTHU NAGA SAI
SRAVAN

Sowmya Boddu

KADARI BIXAPATHI
Sankepally Mani kumar reddy
Yata Maanya Raj
NARAYANAPURAPU PALLAVI
NARI

Borra Mounika

P Shivani

Depa Sahithi

Bolla Divya

KOTA MEGHA SHYAM REDDY

Tolupunoori Maneesh Goud
Repala Saikumar

Bajjuri Supriya

MADALA SAI LAKSHMAN
ROLLA HIMA BINDU GOUD

THUMMALA ABHIJITH REDDY

GUNDA GOUTHAM REDDY
GUNDA GOUTHAM REDDY
Dornala Dinesh Reddy
Gopaldasu pavani
REINTHALA NANDINI
Puppireddy Archana

Kota sai chandu

CHILKUR TEJA VARDHAN
REDDY

ETIKYALA ARUNKUMAR
KAMISETTY VINAY
Jatavath Subhash Naik

SALUVALA BHARATH KUMAR

BHEEMREDDY SANJANA
NAMANI SINDHU
Sowmya Boddu
Kalavakuri Mahesh babu
Kathi Kartheek Reddy
T.sanjana

Muppidi pramod

JANGILI RAGHAVENDRA
R Sai Abhinav Goud
Quazi Mohammad Abdul
Raheem Siddique

Vemuri Moses Abhishek
Anemoni shirisha mudhiraj
T Kavya

Rangaraju Rahul
Dachepally Saisri

ECE

ECE
ECE
ECE
ECE

ECE

ECE
ECE
ECE
ECE

ECE

ECE
ECE
ECE
ECE
ECE

ECE

ECE
ECE
ECE
ECE
ECE
ECE
ECE

ECE

ECE
ECE
ECE

ECE

ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE

ECE

ECE
ECE
ECE
ECE
ECE

Yes

Yes
Yes

Yes
Yes

Yes

Yes
Yes

Yes

Yes
Yes
Yes
Yes

Yes

Yes
Yes

Yes
Yes
Yes
Yes

Yes

Yes
No

No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes
Yes
Yes

9133227319

9573931880
9398424409
9059527286
9490330204

8328354990

8688272130
7675877688
8801518275
9390057371

9849536303

9515741663
9703288155
6305663385
6303089804
7386764612

7032222509

9700303589
9700303589
6300610587
9390865993
9381965064
6303822602
9701098400

8639428145

7093052335
9110382639
6300101503

7658935412

9491519071
9515591426
9573931880
8309919419
9.19909E+11
9704420973
8464085540
9100461432
8179239234

9553435774

7036378749
9390968285
9948910614
7386052615
7995323325



rahulnaikjaan@gmail.com

buchikundhasainath@gmail.com

madhavshiva629@gmail.com
gayatrisagar2001@gmail.com
amadhuri567@gmail.com

bhukyamahesh7386@gmail.com
Rudhinikareddychirra@gmail.com

nimireddie@gmail.com

dedeepyabeemagani@gmail.com

pruthvikiran106@gmail.com

lasyareddykontham1999@gmail.com

manishkesidi@gmail.com
snehasree591@gmail.com

sailakshmanmadala@gmail.com

mdivyasree2804@gmail.com

madhurireddy0311@gmail.com

19D41A04A0
19D41A0435
17D41A04G9
19D41A0436
19D41A0417
19D41A04A3
18D41A0451

17D41A04G1
19D41A0424
17D41A04C5
17D41A04B2
18D45A0422
17D41A0436
18D41A04C3
17D41A04E4
17D41A04C9

LUNAVATH RAHUL NAIK
B.Sainath

Pasunuri shiva

BUDURU GAYATRI
Ashwala Madhuri
MAHESH BHUKYA
Rudhinika

Nimisha Reddy
BEEMAGANI DEDEEPYA
L.pruthvi kiran

KONTHAM LASYA REDDY
KESIDI MANISH KUMAR
B. SNEHA

MADALA SAI LAKSHMAN
MONDRU DIVYA SREE
MADHURI NERAVETLA

ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE
ECE

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes

Yes

9177157542
9542763976
8885902922
7036429486
9390425141
7386770284
9121746686
8096005406
9542013099
9398817764
8185075619
7013394005
8374569428
6303089804
8247446506
9398164161



_ SREINDU no:,mmm OF ENGINEERING AND momz%

DEPARTMENT OF ELECTRONICS >Z_u nOZ_Z_CZ_nb._._OZ mzm_mem.zm

HANDS ON TRAINING COURSE
- ON

IMPLEMENTATION OF IMAGE vanmmm_zm CONCEPTS FOR REALTIME APPLICATIONS USING MATLAB

o__m.ﬁm. From Hm.ow.,mow_p (6 Week Course, Only on Saturdays)

- . >HHN2U>ZGH mﬂmmnﬂ

SN0 | Hal Ticket Number |  NAME OF THE STUDENT vieak - eibeke il Week 4 Week 5
T 18D41A04F9 | P.VIVEK VARDHAN REDDY P T g o | o
2 TEDATADAED | MOHAVIMED ADNAN v~ P | pa g | paw | e
3 18D41A04F2 | NEELESH KUMAR GOUD E
7 18D41A04G0 | PARITALA GANESH 9
5 18D41A04NS | RANAVATH ABHISHEK RAJ Ty
6 TODATAGALE | TRALASANI VANSHIDHAR
REDDY
7 18D41A04ES | N.THARUN KUMAR REDDY
8 18D41A04D7 | MASADI AJAY |
g 18D41A04G7 | PIRLA VENKATA SUDHEER
10 17D41A0483 | GUDIPALLY .MANASA
11 T7D41A04J0 | RAMISHETTI VARUN KUMAR
12 17D47A0408 | ANGOLI RISHWANTH GPUD
1 18D41A04Q0 | PUNNA KARTHIK
14 18D41A04HT | AMRUTHA VARSHINI PONNA
15 19D45A0418 | D INDRA KUMAR
1 T8D41A04H0 | POLOJU POORNA CHANDAR
17 18D41A04PE | VAISHNAVI




T U T T o i i e

R
N\%

Coordinator

Pruent —>

e

Convener

17D41A0483 | GUDIPALLY MANASA
\ 1 18D41A04J8 | SAMALA ROSHAN

20 18D41A04F3 | P UNESHCHANDRA Oreethe | Drres SVM\\F Oy~
71 18D41A04M5 | VADYALA SATHWIKA m@ﬂ % @ \@W&

. : : ¢ 7 .
22 18D41A04C2 | M NISHITHA \% %fax Vnuzé vy.,%? N
23 18D41A04L3 | SUREPALLY.MOUNIKA “,Zv}w e , ?2\%%7 Q] ot
24 18D41A0AL3 | SUREPALLY.MOUNIKA 4?5&9 \Noor Z,ui,ze L—h -
25 18D41A0425 | BHAVANI YAMSANI % @i\\ &x&%\\\ bve="




