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	COURSE OUTCOMES 
At the end of this course students will be able to:
CO1: Able to generate different Continuous and Discrete time signals.
CO2: Develop image enhancement, compression and edge detection using MATLAB .
CO3: Develop IIR & FIR Filter using different approximation methods using MATLAB.
CO4: Implement algorithms for image processing using MATLAB.


 
	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	3
	1
	1
	1
	2
	0
	0
	0
	0
	0
	0
	0
	2
	0
	1

	CO2
	2
	2
	3
	1
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CO3
	1
	2
	2
	1
	2
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1

	CO4
	3
	2
	3
	1
	2
	0
	0
	0
	0
	0
	0
	0
	2
	2
	0

	C36402 (AVG)
	2.25
	1.75
	2.25
	1.00
	2.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	1.00
	1.00
	0.50



Mapping Justification
	CO
	PO
	Justification

	CO1,
CO2,
CO3,
CO4

	PO1
	To Implement design any Linear time invariant system student required the basic knowledge of mathematical equation of discrete time signal like unit impulse and unit step signal that’s why CO1,CO4 are highly mapped with PO1 ,CO2 is moderately mapped with PO1, CO3 is mapped with PO1 at low level .  

	
	PO2
	To analysis of image parameter such intensity level, noise students have of basic knowledge of mathematical formula and algorithm that’s why CO2, CO3, CO4 are moderately mapped with PO2 and CO1 are mapped with PO2 at low level.  

	
	PO3
	To Design and development of IIR and FIR filter student have a knowledge of Chebyshev approximation and Butter Worth approximation that’s why CO2, CO4 are highly mapped with PO3, CO3 is moderately mapped with PO3 and CO1 are mapped with PO3 at low level.


	
	PO4
	To implement reconfigurable LTI system & different Image processing algorithm student required to conduct investigation of complex problem  using DSK 6713 & DSK 6416 DSP Processor that’s why CO1,CO2,CO3,CO4  map with PO4 at low level.

	
	PO5
	To evaluate noise and signal power  reconfigurable LTI system & in different Image processing algorithm student required to knowledge of modern tool code composer studio  and DSK 6713 & DSK 6416 DSP Processor that’s why CO1,CO2,CO3 & CO4 are moderately mapped with PO5.








Experiments List: 
	Experiment 1(a) Plot the Histogram of Gray Image. 

	Experiment 1(b) Plot the Histogram of Colour Image. 

	Experiment 2: Write the MATLAB Code for Geometric transformations.
2(a) Image Rotation by 30 degree.
2( b)MATLAB Code For Image Scaling and Translation.
2(c) MATLAB Code For Fourier Transformation of 2D Image.

	Experiment 3 : Linear filtering using convolution. Highly selective filters.
3(a) MATLAB Code Mean filter
3(b) MATLAB Code Adaptive filter

	Experiment 4: Write the MATLAB Code for Edge Detection.

	Experiment 5: Write the MATLAB Code for Morphological operations.

	
Advance Experiment: 
Experiment 1: MATLAB  for Image Restoration 
Experiment 2: Write a MATLAB code for image compression.




















Experiment 1(a)
Plot the Histogram of Gray Image. 
MATLAB CODE:
clear all;clc;close all;
img=imread('cameraman.tif');
[rows cols]=size(img);
hist(1:256)=0;
for i=1:rows
    for j=1:cols
        k=img(i,j)+1;
        hist(k)=hist(k)+1;
    end
end
subplot(2,1,1);imshow(img);
subplot(2,1,2);plot(hist);
% figure;
% bar(hist);










Output :
[image: ]














Experiment 1(b)
Plot the Histogram of Colour Image. 
MATLAB CODE:
clear all;clc;close all;
img=imread('C:\Documents and Settings\All Users\Documents\My Pictures\Sample Pictures\Sunset.jpg');
[rows cols bnd]=size(img);
hist1(1:256)=0;
hist2(1:256)=0;
hist3(1:256)=0;
for i=1:rows
    for j=1:cols
        k=img(i,j,1)+1;
        hist1(k)=hist1(k)+1;
        
        l=img(i,j,2)+1;
        hist2(l)=hist2(l)+1;
        
        m=img(i,j,3)+1;
        hist3(m)=hist3(m)+1;
    end
end
figure;imshow(img);
figure;
plot(hist1,'r');
hold on;
plot(hist2,'g');
plot(hist3,'b');
hold off;
Output:
[image: ]
[image: ]







Experiment 2: Write the MATLAB Code for Geometric transformations.
2(a) Image Rotation by 30 degree: 
MATLAB CODE:
# encoding:utf-8
import cv2
import numpy as np
######## Rotate 30 degrees ############
#  Read pictures
src = src = cv2.imread('/home/gzb/PycharmProjects/homework/res/cat.jpg')
#  The original image of the original map, and the number of channels
rows, cols, channel = src.shape
#  Rotate the center of the image
#  Parameters: Rotary Center Rotation Scale SCALE
M = cv2.getRotationMatrix2D((cols / 2, rows / 2), 30, 1)
#  Parameters: Raw image rotation parameter element image is wide
rotated = cv2.warpAffine(src, M, (cols, rows))
#  Display image
cv2.imshow("src", src)
cv2.imshow("rotated", rotated)
#  Waiting
cv2.waitKey(0)
cv2.destroyAllWindows()






Output:
[image: https://www.programmerall.com/images/562/28/28f62e5df93a4a38600229100b7adbda.png]

























2( b)MATLAB Code For Image Scaling and Translation:
MATLAB CODE:
i = imread('DIP/pic.jpg');
R = uint8(zeros(size(i)));
for x = 1:256
  for y = 1:256
      v = 0.25*x;
      w = 0.25*y;
      i(x,y) = R(v,w);
  end
end
 imshow(i);
 imshow(R);

2(c) MATLAB Code For Fourier Transformation of 2D Image :
MATLAB CODE:
Syntax
Y = fft2(X)
Y = fft2(X,m,n)

Description
Y = fft2(X) returns the two-dimensional Fourier transform of a matrix using a fast Fourier transform algorithm, which is equivalent to computing fft(fft(X).').'. If X is a multidimensional array, then fft2 takes the 2-D transform of each dimension higher than 2. The output Y is the same size as X.
Y = fft2(X,m,n) truncates X or pads X with trailing zeros to form an m-by-n matrix before computing the transform. Y is m-by-n. If X is a multidimensional array, then fft2 shapes the first two dimensions of X according to m and n.
Examples
P = peaks(20);
X = repmat(P,[5 10]);
imagesc(X)

Y = fft2(X);
imagesc(abs(fftshift(Y)))
Y = fft2(X,2^nextpow2(100),2^nextpow2(200));
imagesc(abs(fftshift(Y)));

Output:
[image: Figure contains an axes object. The axes object contains an object of type image.]
Compute the 2-D Fourier transform of the data. Shift the zero-frequency component to the center of the output, and plot the resulting 100-by-200 matrix, which is the same size as X.

[image: Figure contains an axes object. The axes object contains an object of type image.]
[image: Figure contains an axes object. The axes object contains an object of type image.]
























Experiment 3 : Linear filtering using convolution. Highly selective filters.

3(a) MATLAB Code Mean filter
MATLAB CODE:
close all;clear all;clc;
RGB = imread('board.tif');    %Input color image
img = rgb2ntsc(RGB);              %convert color image to YIQ image with built in function
 
subplot(3,2,1);imshow(RGB);title('Original Image');
 
%-------------Display Individual Frames Y I Q-------------------
Y=img(:,:,1);
I=img(:,:,2);
Q=img(:,:,3);
subplot(3,2,2);imshow(Y);title('Y-frame');
subplot(3,2,3);imshow(I);title('I-frame');
subplot(3,2,4);imshow(Q);title('Q-frame');
%----------------------------------------------------------------

%-------------------Mean Filter the Luminance Frame Y----------------
[row col]=size(Y);
n=size(Y);
h1=[1 1 1;1 1 1;1 1 1]; %mask for Y-frame image 
x=double(Y);
for i=2:n(1)-1 %'for' loop for convolution mask with image
    for j=2:n(2)-1
        z(i,j)=(Y(i-1,j-1).*h1(1,1)+Y(i-1,j).*h1(1,2)+Y(i-1,j+1).*h1(1,3)+...
            Y(i,j-1).*h1(2,1)+Y(i,j).*h1(2,2)+Y(i,j+1).*h1(2,3)+Y(i+1,j-1).*h1(3,1)+...
            Y(i+1,j).*h1(3,2)+Y(i+1,j+1).*h1(3,3))/9;
     end
end
% subplot(1,2,1);imshow(Y)
subplot(3,2,5);imshow(z);title('Mean filtered output');
%-------------------------------------------------------------------------
 
%------------Combine the three frames------------------------------------
RGB2 = ntsc2rgb(img);             %convert YIQ image back to color image with built in function 
subplot(3,2,6);imshow(RGB2);   title('Processed Image');  
%-------------------------------------------------------------------------  





Output

[image: ]

3(b) MATLAB Code Adaptive filter
MATLAB CODE:
close all;clear all;clc;
img=imread ('C:\Documents and Settings\student\MyDocuments\Nikhil\adaptive_threshold_new.bmp');
img=rgb2gray(img);
img=imresize(img,[256 256]);
figure;
imshow(img);
[r c ]=size(img);
b=1;
for i=1:64:r-63
    for j=1:64:c-63
        m=1;
            for k=i:i+63
            n=1;
            for l=j:j+63
                
                img1(m,n,b)=img(k,l);
                n=n+1; 
            end
m=m+1;
        end
                b=b+1;
    end
end
for b=1:16
 subplot(4,4,b);
imshow(img1(:,:,b)); end
 for b=1:16
    hist(1:256)=0;
    for i=1:64
        for j=1:64
            k=img1(i,j,b)+1;
            hist(k)=hist(k)+1;
        end    end 
figure;    
% subplot(8,8,b);
plot(hist);
end
 % for k=1:8:57
 th(1)=150;%th2(13)=219;
  for i=1:64
     for j=1:64
          if(img1(i,j,1)<=th(1)) %&& img1(i,j,13)<=th2(13) )
             img2(i,j,1)=0;
         else
             img2(i,j,1)=255;
         end
     end
 end
figure;
subplot(1,2,1); imshow(img1(:,:,1));
subplot(1,2,2); imshow(uint8(img2(:,:,1)));
% end
    
 
 th(2)=175;
  for i=1:64
     for j=1:64
          if(img1(i,j,2)<=th(2)) 
             img2(i,j,2)=0;
         else
             img2(i,j,2)=255;
         end
     end
 end
 
figure;
subplot(1,2,1); imshow(img1(:,:,2));
subplot(1,2,2); imshow(uint8(img2(:,:,2)));

Output

[image: ]
[image: ][image: ]
Experiment 4: Write the MATLAB Code for Edge Detection.
MATLAB CODE:
% demonstrate edge detection
% numbers of
colors sncols=128;
ncols=32;
% get image from MATLAB
image load('trees');
% show original image
figure(1);
showgimg(real(X),sncols);
drawnow;
% construct convolution
functions [m,n] = size(X);
gs = [1 -1]; ge = [];
hs = [1 -1]; he = [];
g = [gs,zeros(1,m-length(gs)-length(ge)),ge];
h = [hs,zeros(1,n-length(hs)-length(he)),he];
% construct convolution matrices as sparse
matrices Y = spcnvmat(g);
Z = spcnvmat(h);
Wg = Y*X;
Wh = X*Z';
% show transformed
images figure(2);
showgimg(Wg,ncols);
drawnow;
figure(3)
showgimg(Wh,ncols);
drawnow;
figure(4)
showgimg(abs(Wg)+abs(Wh),ncols);
drawnow;



























Experiment 5: Write the MATLAB Code for Morphological operations.
MATLAB CODE:
demonstrate boundary extraction, interior filling
% demonstrate morphological boundary extraction
%
clear all, close all
A0=imread('myshap4.bmp');
imshow(A0); % a heart shape hand drawing
title('original image');
pause
% A0 contains mostly 1s and the drawing contains 0s, uint8
A1=1-double(A0); % invert black and white
B=ones(3);
A2=imopen(imclose(A1,B),B); % fill 1 pixel hole and remove sticks
A3=imfill(A2,[100 100]); % fill the interior
A=double(A2) + double(A3);
imshow(A),title('after interior filling using
imfill'); pause
Ab=A-double(erode(A,B));
imshow(Ab), title('extracted boundary');
clear A1 A2 A3; Ac=Ab;
vidx=[[1:20:280] 280];
Ac(vidx,:)=1; Ac(:,vidx)=1;
imshow(Ac)





















Advance Experiment: 

Experiment 1: MATLAB  for Image Restoration.
MATLAB CODE: 
% load image
X = double(imread('midterm.bmp'));
X = X-mean(X(:));
[m,n] = size(X);
% show image and
DFT fX = fft2(X);
figure(1)
imshow(real(X),[]);
title('original
image') figure(2)
imshow(fftshift(log(1+abs(fX))),[])
title('log(1+|DFT|)) original image');
% model blurring
filter s = 24; t= 0;
u = 1; v=0;
g = [ones(s,1);zeros(m-s-t,1); ones(t,1)];
%g = [ones(s,1);0.99; zeros(m-s-t-2,1);0.99;
ones(t,1)]; g = g/sum(abs(g));
h = [ones(u,1); zeros(n-u-v,1);
ones(v,1)]; h = h/sum(abs(h));
f =g*h';
ff = fft2(f);
figure(3)
imshow(fftshift(log(1+abs(ff))),[])
title('amplitude: log(1+|OTF|)');
figure(4)
imshow(fftshift(angle(ff)),[])
title('phase of OTF');
% get pseudo inverse filter
ff(find(abs(ff)==0))=NaN;
aff = abs(ff);
pff = ff./aff;
apiff = 1./aff;
ppiff = conj(pff);
ppiff(find(isnan(ppiff))) =
0; cap = 11;
apiff(find(apiff > cap)) =
cap; apiff(find(isnan(apiff)))
= 0; piff = apiff.*ppiff;
% deblur and show
frX = piff.*fX;
rX =real(ifft2(frX));
figure(5)
imshow(fftshift(log(1+abs(frX))),[])
title('log(1+|DFT|)) restored
image') figure(6)
imshow(rX(:,5:n),[]);
title('restored image')
 


































Experiment 2: Write a MATLAB code for image compression.
MATLAB CODE:
load /home/nirav/elec301/lena256.mat;
imagesc(lena256); colormap(gray(256));
[qmf, dqmf] = MakeBSFilter('Deslauriers', 3);
% The MakeBSFilter function creates biorthonormal filter pairs. The filter
% pairs that we're making is an Interpolating (Deslauriers
% of polynomial degree 3
wc = FWT2_PB(lena256, 1, qmf, dqmf);
% wc correspond to the wavelet coefficients of the sample image
% FWT2_PB is a function that takes a 2 dimensional wavelet transform
% We specify the image matrix, the level of coarseness
% mirror filter (qmf), and the dual quadrature mirror filter (dqmf)
% we take a tolerance which is some fraction
% of the norm of the sample image
nl = norm(lena256) / (4 * norm(size(lena256)));
% if the value of the wavelet coefficient matr
% row and column is less than the tolerance, we 'throw' it out
% and increment the zero count.
zerocount = 0;
for i = 1:256
for j = 1:256
if ( abs(wc(i,j)) < nl)
Deslauriers-Dubuc) filter
(1), the quadrature
matrix at a particular
wc(i,j) = 0;
zerocount = zerocount +
1; end
end
end
x = IWT2_PB(wc, 1, qmf, dqmf);
imagesc(x);
% here is some sample code to view how these deslauriers wavelets look
[qmf, dqmf] = MakeBSFilter('Deslauriers',
3); for i = 1:256
for j = 1:256
wc(i,j) = 0;
end
end
% this is the Deslauriers(4,2) matrix
wc(4, 2) = 1000;
x = IWT2_PB(wc, 1, qmf, dqmf);
imagesc(x);








Output:

[image: ]
[image: ]
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6CS4-21: Digital Image Processing Lab

Credit: 1.5 Max. Marks: 75(1A:45, ETE:30)
OL+0T+3P End Term Exam: 2 Hours
SN List of Experiments

Point-to-point _transformation. This laboratory experiment provides for
thresholding an image and the evaluation of its histogram. Histogram

! | equalization. This experiment illustrates the relationship among the
intensities (gray levels) of an image and its histogram.
| Geometric transformations. This experiment shows image rotation, scaling,
and translation. Two-dimensional Fourier transform
3 | Linear filtering using convolution. Highly selective filters.
Tdeal filters in the frequency domain. Non Linear filtering using convolutional
4 | masks. Edge detection. This experiment enables students to understand the
concept of edge detectors and their operation in noisy images.
Morphological operations: This experiment is intended so students can
appreciate the effect of morphological operations using a small structuring
5 | element on simple binary images. The operations that can be performed are

erosion, dilation, opening, closing, open-close, close-open.
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