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T 3rIsAdAT -1
Lab Assignment-1

a. Become familiar with MATLAB Basic commands / FAcod 6 ¥ HAE T IRRT ﬁ

b. Read and display image in MATLAB / #celd & & ofd ud 3R uefiia &t

imagePath = 'M_Gﬁf_?ﬁl%ﬁ_iﬂ_qu.jpg'; % Replace with your image file path /39 s PIsel GaleE) |
¥ ol

imageData = imread(imagePath);

imshow(imageData);

title('Original Image);
c. Resize given image / & 318 Sfd &T PR I

resizedimage = imresize(imageData, [300, 400]); % Replace with desired dimensions / qifd AT § a6l

figure, imshow(resizedlmage);

title('Resized Image );

d. Convert given color image into gray-scale image /&I 318 {9 ©fd & A-Thad BT FH a5l
graylmage = rgb2gray(imageData);
figure, imshow(graylmage);

title('Gray-Scale Image ');
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e. Convert given color/gray-scale image into black & white image / ar ?l'lé' W/P-Fhel Bfd A P 3R
e ofd 7 age

bwimage = im2bw(imageData);

figure, imshow(bwlmage);

title('Black & White Image’);

f. Draw image profile / Sfd WIS I

profile = imageData(:, size(imageData, 2)/2, :); % Get a vertical profile from the middle /Eﬁf b I TH
T MRS UTd Y
figure, plot(profile);

title('Image Profile’);

g. Separate color image in three R, G & B planes /@ &fa & &9 R, G IR Bl H e B

redPlane = imageData(:,:,1);
greenPlane = imageData(:,:,2);

bluePlane = imageData(:,:,3);

h. Create color image using R, G and B three separate planes / R, G, 3R B 31691 TS T 3UANT FIh
e ol gam

colorimage = cat(3, redPlane, greenPlane, bluePlane);

figure, imshow(colorimage);

title('Color Image using R, G & B planes');
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AT 3rEIEAdAT R
Lab Assignment-2
foig T fafd 1 SUTT Horap 3hST TR T ford iR i &Y |

Write and execute image processing programs using point processing method

a. Obtain Negative image / FPRIHD ST UTT B

imagePath = 'm_ﬁﬁ_.tﬁrsﬁ_?ﬂ_qﬂ.jpg'; % Replace with your image file path / 30 S PIgel Gler) |
q Tl

originallmage = imread(imagePath);

negativelmage = 255 - originallmage; % Invert pixel values / ager HAET B Seie
imshow(negativelmage);

title('Negative Image ');

b. Obtain Flip image / T%elT &fa urg &{
flipimage = flipud(originallmage); % Flip the image vertically/iﬁﬁf A W T AT fir IR Fag A

imshow(flipimage);

title('Flip Image ');

c. Perform Thresholding / JRNfeSeT OTwiaT &Y
thresholdValue = 128; % Adjust threshold value as needed / 3TTIRATTAR IAeS AT B FARNAT P

thresholdedIimage = originalimage > thresholdValue; % Convert to binary image / EHST-I'& o # uRafda ™

imshow(thresholdedimage);
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title('Thresholded Image ‘);

d. Perform contrast stretching / EF‘I'R'R-_C 1-;1%111 Gy
minPixelValue = min(originallmage(:));

maxPixelValue = max(originallmage(:));

desiredMin =0;

desiredMax = 255;

contrastStretchedlmage = (originallmage - minPixelValue) * (desiredMax - desiredMin) / (maxPixelValue -
minPixelValue) + desiredMin;

contrastStretchedImage = uint8(contrastStretchedimage); % Convert to uint8 / uint8 # uRafda &t

imshow(contrastStretchedimage);

title('Contrast Stretched Image ');

g ST 3

Lab Assignment 3
ofd 3fpIirdta ufshanall & iy wried ford 3R Fearfed 3|
Write and execute programs for image arithmetic operations

a. Addition of two images / &I SIadl &I NS |

imagePathl = 'm_ugaﬁ_aﬁ_m_awr_w.jpg'; % Replace with your first image file path / 3TTell Ugall
ofd BI5d & 9T § Il

imagePath2 = 'm_w_ﬁﬁf_m_ﬁ_ﬂﬁ.jpg'; % Replace with your second image file path / 310&r E@'ﬂ'
O WIS & T ¥ Jeof
imagel = imread(imagePath1);

image2 = imread(imagePath2);
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sumlmage = imagel + image2; % Perform element-wise addition
imshow(sumIimage);

title('Sum of Images ');

b. Subtract one image from the other image / U &fd &I qﬂff a8 &H F|

subtractedlmage = imagel - image2; % Perform element-wise subtraction
imshow(subtractedimage);

title('Subtracted Image ');

c. Calculate the mean value of the image / Bfa @1 3 Hqea fAefor &)

meanValue = mean2(imagel); % Calculate mean value

disp(['Mean Value of Image: ', num2str(meanValue)]);

d. Vary brightness by changing the mean value / #lel Hed dqelhI HeldT Soodeldl $Hifau|
desiredMean = 150; % Adjust desired mean value

adjustedimage = imagel + (desiredMean - meanValue); % Change brightness by adjusting pixel values
imshow(adjustedimage);

title('Brightness Adjusted Image ');

T IABAHC ¥
Lab Assignment 4
Bfq aifches uferarsii & fare v ford iR e &

To write and execute programs for image logical operations
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a. AND operation between two images / ar ofaal & T AND HTRRAS|

imagePath1 = '3TUPT_Ugell_Bfd_HISA_HI_U.jpg’; % Replace with your first image file path / 3Tl Ugall
O WIS & T A deol

imagePath2 = 'amzﬁr_agafr_aﬁr_wsﬂ_aﬁr_w.jpg'; % Replace with your second image file path / 3TdalT {x‘l’fl’
Sid BIEd & T q dcal

imagel = imread(imagePath1l);

image2 = imread(imagePath2);

andIimage = bitand(imagel, image2); % Perform bitwise AND operation

imshow(andimage);

title('AND Operation Image ');

b. OR operation between two images / & ofaal & d/ g OR TS|
orlmage = bitor(imagel, image2); % Perform bitwise OR operation
imshow(orlmage);

title('OR Operation Image ');

c. Calculate the intersection of two images / &l Sl & IS i I0ET H

intersectionlmage = bitand(imagel, image2); % Calculate intersection using bitwise AND
imshow(intersectionimage);

title('Intersection Image ');

d. Water Marking using EX-OR operation / EX-OR TR PT SYAT HIh ATSIATPIT HY|

watermarkedlmage = bitxor(imagel, image2); % Perform EX-OR operation for watermarking
imshow(watermarkedimage);

title('"Watermarked Image ');
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e. NOT operation (Negative image)
notimage = bitcmp(imagel); % Perform bitwise NOT operation
imshow(notlmage);

title('NOT Operation Image ');

o 3EEAHAT Y

Lab Assignment 5

a. Program without using standard MATLAB functions and without standard MATLAB function.

NIATH AT ATAD MATLAB Bl 3 AP MATLAB Herled T 3TAT fohT f9aT]

imagePath = 'ymaﬁr_aﬁr_m_asr_w.jpg'; % Replace with your image file path / 370l &1a BISel F gy
q deol
imageData = imread(imagePath);

graylmage = rgb2gray(imageData);

histogram = zeros(256, 1); % Initialize histogram array

[M, N] = size(graylmage); % Get dimensions of the image

fori=1:M
forj=1:N
pixelValue = graylmage(i, j);
histogram(pixelValue + 1) = histogram(pixelValue + 1) + 1; % Increment histogram count

end
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end

b. Perform histogram equalization more than one times and compare the results.
R gAEar A e & 3RS IR FRiifead HY IR aRomEr Hr gaar w0

numEqualizations = 3; % Number of equalization iterations

equalizedlmages = cell(numEqualizations, 1);

for k = 1:numEqualizations
equalizedimage = zeros(size(graylmage));
fori=1:M
forj=1:N
pixelValue = graylmage(i, j);
equalizedIimage(i, j) = sum(histogram(1:pixelValue + 1)) / (M * N) * 255; % Equalization formula
end

end
equalizedimages{k} = uint8(equalizedimage);

histogram = hist(double(equalizedlmage(:)), 256); % Update histogram for next iteration

end

c. Perform adaptive histogram equalization method.

e RErH gaaar R &1 FREaIT H

adapthisteqlmage = adapthisteq(graylmage);

d. Execute the local statistics histogram equalization.

TATAT S R gAar & Avufed &l

localstatimage = histeq(graylmage);
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e. Compare all the above images and write comments on it.

300 I Sl f gorar AR 37 W RewafOrt o
figure;

subplot(2, 3, 1), imshow(graylmage), title('Original Image / #el Eﬁf');
for k = 1:numEqualizations

subplot(2, 3, k + 1), imshow(equalizedimages{k}), title(['Equalized #', num2str(k), ' / HHATA EIFI'Ié' ?"Ié' #,
num?2str(k)]);

end
subplot(2, 3, 5), imshow(adapthisteglmage), title('Adaptive Histeq /3TIEQT %‘&Wm HATACT');

subplot(2, 3, 6), imshow(localstatimage), title('Local Stats Histeq / TATAT 3Tl?h_§f m HATAT');

o 3BT &
Lab Assignment 6
T Bid W fdaR B

Consider an image .

a. 39 Bfq ¥ aref@d 9 ¥ 20 fig p 3R q &1 T B 3R fafiE THR &t g &1 101 B |

Select 20 point p and g randomly in that image and calculate the various type distance.
b.ﬁﬁ@p GﬁTq?ﬁ\_ﬂﬁp ﬁ?qﬁﬁﬁ@ﬂ?ﬂﬁﬂﬂﬁﬂ%ﬁl p ﬁ?q%@ﬁﬁﬁ-ﬁ@&ﬂmﬁl
Select some point p and q where pixel intensity of p and g are same. Calculate the various
distance between p and q.

c.ﬁ?ﬂaﬁp aﬁ?qaﬁﬁwﬁmaﬁ,mﬁgﬂw%

Also find out the number of pixel p and g ,which have the same distance

d. T & g & od Gad B g 3R G el g3 1 ST 1A Siforg |

Find the number of shortest distance and longest distance between the set of values.



AT 3TTe THT G P TEATe, Hiarer — 462003
MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY, BHOPAL - 462003

HeR fag vd fmifest faum

(Department of Computer Science and Engineering)

a. Load and preprocess the image / &fd &3 & 3R EE-‘T-WWUT Gy

image = imread('your_image_path.jpg');

graylmage = rgb2gray(image);

b. Number of random points/m ﬁg&ﬁ $r gEaT

numRandomPoints = 20;

c. Generate random points within the image / &fd & #HIldR Icoed ﬁg 3o Y

imageSize = size(graylmage);
randomPointsP = randi([1, imageSize(1)], n umRandomPoints, 2);

randomPointsQ = randi([1, imageSize(1)], numRandomPoints, 2);

d. Calculate distances between random points/qﬁ‘i%iﬁﬁ ﬁgﬁiﬂ & 9" {{T & T Y

euclideanDistances = sqrt(sum((randomPointsP - randomPointsQ).*2, 2));
manhattanDistances = sum(abs(randomPointsP - randomPointsQ), 2);

chebyshevDistances = max(abs(randomPointsP - randomPointsQ), [], 2);

e. Count occurrences of same distances / JdAT @Tﬂ A aRgT fir Nadr

sameDistances = sum(euclideanDistances == manhattanDistances & manhattanDistances ==
chebyshevDistances);

f. Display the results / URUTST fa@md

disp(['Number of occurrences with same distances: ', num2str(sameDistances)]);
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o 3EEAAT L
Lab Assignment 7
T RGB Bfd R faaR Y.
Consider an RGB color image.

a. 4 PAfGefact 3R 8-HAFEAET 3R Ja4 BIeT IXT Wt |

Find out 4 connectivity and 8-connectivity and shortest path.
b 3q U Whd A 75 3R R p 3R q & 7 fafdm & & o &1
convert it to gray scale and the calculate the various distance between the pixel p and q.

c. RGB @ T U p 3R q & &ta 1 gt &t Wi U1 &, safaaiTd =0 @ U Whd § FRyd I0H -9 W faaR &8

Also calculate the distance between pixel p and q in RGB plane individually consider the same coordinate located in Gray
scale.

a. Load and preprocess the image / &fd &g & 3R t{tff-EmQEhT'JT Gy

image = imread('your_image_path.jpg');

graylmage = rgb2gray(image);

b. Define start and end points / YR 3R FATUT ﬁg&)ﬁ &$r ufsmeT &

start = [100, 100]; % Replace with your desired start point

endPoint = [200, 200]; % Replace with your desired end point

c. Implement 4-connectivity algorithm / 4-FAST THNREH P PEifcad B
fourConnectivityNeighbors = [

0,-1; % Up

-1, 0; % Left
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0,1, % Down
1,0 % Right

d. Implement 8-connectivity algorithm / 8-HaToTel TINRGH P drATicdd B
eightConnectivityNeighbors = [

0,-1; % Up

-1, -1; % Up-left

-1, 0; % Left

-1, 1; % Down-left

0,1; % Down

1,1; % Down-right

1,0; % Right

1,-1 % Up-right

e. Create a graph for path finding / T @l & foT IT% FaT0

graph = zeros(size(graylmage));

f. Convert image to binary (0 and 1) / &1 @t fg3nf@a® (0 3R 1) FH suEaRa &

binarylmage = graylmage > 128;

g. Assign values to graph based on image / &fd & YR U IUTH & AT ¢

graph(binarylmage) = 1;
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h. Implement Dijkstra's algorithm to find the shortest path / e ©I¢ HART &Y @?f & forv saeT @1
TREHA Prifead HY

i. Load and preprocess the image / &1d alis Py 3T EE-‘T-WUT Gy

image = imread('your_image_path.jpg');

graylmage = rgb2gray(image);

j. Define start and end points / URH 31 FATGT ﬁg&ﬁ fr gftsmar &

start = [100, 100]; % Replace with your desired start point

endPoint = [200, 200]; % Replace with your desired end point

k. Create a binary image (Os and 1s) from the gray image / & &fd ¥ fg3mf@« sf@ (0 3R 1) Faw

binarylmage = graylmage > 128;

|. Calculate the number of rows and columns in the image / &fd # ufthar 31X T8 Hr F=ar $ir IorEr
Gy

[rows, cols] = size(binarylmage);

m. Convert 2D coordinates to 1D index/ZDﬁ?fI\_rIT-l’f &l lDﬁﬁff H FUEART

coord2index = @(r, c) (r- 1) * cols + c;

n. Initialize distances and visited arrays/@'iﬁ 3R 3maFE W YB3 Ging

distances = inf(rows, cols);

visited = false(rows, cols);

0. Set distance of start point to 0/ URH ﬁ§ & ?.‘3’[ P 0 G VT A
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startldx = coord2index(start(1), start(2));

distances(start(1), start(2)) = 0;

p. Implement Dijkstra's algorithm / STAREGT <hl TeMREA PpraTfad

while true
q.
[minDistance, minldx] = min(distances(:));
if visited(minldx) | | isinf(minDistance)
break;

end

% Mark the current point as visited /?R-‘IFI'IF[ ﬁg & @ I i%i%a B

visited(minldx) = true;

% Convert 1D index back to 2D coordinates / 1D ﬁiﬁ Pl 2D TASTAT A FUART B

[currentRow, currentCol] = ind2sub([rows, cols], minldx);

% Calculate the neighbors of the current point / JIATT ﬁg G ug’@ﬁr fr 0T PN

neighbors = [
currentRow - 1, currentCol;
currentRow + 1, currentCol;
currentRow, currentCol - 1;

currentRow, currentCol + 1;
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for neighborldx = 1:size(neighbors, 1)
neighborRow = neighbors(neighborldx, 1);
neighborCol = neighbors(neighborldx, 2);

% Check if the neighbor is within bounds and unvisited / G2IT WHAT & MR 3R AT & a1 a8 &

if neighborRow >= 1 && neighborRow <= rows && neighborCol >= 1 && neighborCol <= cols &&
~visited(neighborRow, neighborCol)

% Calculate the distance to the neighbor / m & foT Ekﬂ fr 0T HY

neighborDistance = distances(currentRow, currentCol) + 1; % Assuming uniform cost for simplicity

% Update distance if it's smaller / IfE g arer %’ ar ?.‘i?f P 3T B

if neighborDistance < distances(neighborRow, neighborCol)
distances(neighborRow, neighborCol) = neighborDistance;
end
end
end

end

% Trace back the shortest path from end point to start point / AT ﬁg q URH ﬁg de & 99 BT
AT B i &Y

path =[];
currentRow = endPoint(1);

currentCol = endPoint(2);

while true

path = [currentRow, currentCol; path];



AT 3TTe THT G P TEATe, Hiarer — 462003
MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY, BHOPAL - 462003

HeR fag vd fmifest faum

(Department of Computer Science and Engineering)

if isequal([currentRow, currentCol], start)
break;

end

neighbors = [
currentRow - 1, currentCol;
currentRow + 1, currentCol;
currentRow, currentCol - 1;

currentRow, currentCol + 1;

for neighborldx = 1:size(neighbors, 1)
neighborRow = neighbors(neighborldx, 1);

neighborCol = neighbors(neighborldx, 2);

if neighborRow >= 1 && neighborRow <= rows && neighborCol >= 1 && neighborCol <= cols
if distances(neighborRow, neighborCol) == distances(currentRow, currentCol) - 1
currentRow = neighborRow;
currentCol = neighborCol;
break;
end
end
end

end
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% Display the result / TROUTTH ﬁ:'.'vEITQ\"

imshow(image);

hold on;

plot(path(:, 2), path(:, 1), 'r', 'LineWidth', 2);

title('Shortest Path between Start and End Points / U i g ﬁg&ﬁ & 99 g9 B 3=I'I'J1");

hold off;

o 3 EAHT ¢
Lab Assignment 8

R fheer BT IUTNT HIP R DI FbTeq & fore tium ford 3k fFeanfea &3

Write and execute programs to remove noise using spatial filters

% Load the noisy image / QﬂT{FF BICECIERCT

imagePath = 'M_Qﬂ?’ﬂ?ﬁ_ﬁﬁ_ﬂéﬂjﬁ[_ﬂ%jpg'; % Replace with your noisy image file path / 37delt QfR'{lT'F
ofd BIsd & 9T § dcol

noisylmage = imread(imagePath);

% Convert image to grayscale if needed / 3TTIIPAT Bl W ST P AThd H FAART B

if size(noisylmage, 3) ==3
noisylmage = rgb2gray(noisylmage);

end

% a. Understand 1-D and 2-D convolution process / 1-31 3iX 2-8Y FHTRoT Ufthar &1 qast

mask1D =[1, 2, 1]; % 1-D convolution mask / 1-81 GHICRUT ATED
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convolvedimagelD = conv2(double(noisylmage), mask1D, 'same'); % Perform 1-D convolution / 18 FATEROT

FrIffeaa &t

mask2D =[1,2, 1; 2, 4, 2; 1, 2, 1]; % 2-D convolution mask / 2-81 HHIAIOT HEH

convolvedimage2D = conv2(double(noisylmage), mask2D, 'same'); % Perform 2-D convolution / 28 AT

FrIffead

% Display the results / ORUTH fe@md

figure;
subplot(2, 2, 1), imshow(noisylmage), title('Noisy Image / QﬂTﬂ?ﬁ Eﬁﬁf');
subplot(2, 2, 2), imshow(convolvedimagelD, []), title('1-D Convolution / 18T QFI']FITUT‘);

subplot(2, 2, 3), imshow(convolvedimage2D, []), title('2-D Convolution / 2-8Y H?:I'iT-ITUT');

% b. Use 3x3 Mask for low pass filter and high pass filter / 3x3 HI¥h Bl 3UAET b o I fheet 3R
TS U e & fow

lowPassMask = ones(3) / 9; % 3x3 mask for low pass filter / o 9 fhoel & AT 3x3 AR

lowPassFiltered = conv2(double(noisylmage), lowPassMask, 'same'); % Low pass filtering / ot arg RreeRa

highPassMask = [0, -1, 0; -1, 5, -1; 0, -1, 0]; % 3x3 mask for high pass ﬁIter/'&':Ié U fheeX & foIT 3x3 ARG

highPassFiltered = conv2(double(noisylmage), highPassMask, 'same'); % High pass filtering / 't'a'lé' ur heear

% Display the filtered images / Rreefar #f 715 ot o femme

figure;
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subplot(1, 2, 1), imshow(lowPassFiltered, []), title('Low Pass Filtered /Fff g i.ﬁ"’mEiiUI');

subplot(1, 2, 2), imshow(highPassFiltered, []), title('High Pass Filtered /'t‘-'lé I i.q%EiiUI');

o raEAdAT R
Lab Assignment 9

<froraT TR TSR 3R e dad TR &1 g-H & e Te sigsis Ui ford|

Write a GUI program, to illustrate intensity level slicing and bit level slicing.

% Create a GUI window / GUI ICEIRGGIY

gui = figure('Name', 'Intensity Level Slicing', 'Position', [100, 100, 400, 300]);

% Add input fields and buttons / $I9¢ Tﬁ?&:ﬂ' IR e Eﬁ?{
uicontrol('Style', 'text', 'Position’, [20, 220, 100, 25], 'String', 'Image Path:');
imagePathField = uicontrol('Style', 'edit', 'Position’, [130, 220, 200, 25]);
uicontrol('Style', 'text', 'Position’, [20, 170, 100, 25], 'String', 'Intensity Range:');
intensityRangeField = uicontrol('Style', 'edit’, 'Position’, [130, 170, 50, 25]);

applyButton = uicontrol('Style', 'pushbutton’, 'Position’, [300, 170, 80, 30], 'String', 'Apply Slicing');

% Define callback for the "Apply Slicing" button / "FeITS T 10N " ged & fow Pl AuiRa

set(applyButton, 'Callback’, @applySlicing);

% Define callback function for the button / &< & faIT Pictdd Bl AUIRT &

function applySlicing(~, ~)

% Get input values / $TYC AT UTH Y
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imagePath = get(imagePathField, 'String');

intensityRange = str2double(get(intensityRangeField, 'String'));

% Load the image / ©fd &8 &Y

originallmage = imread(imagePath);

% Convert to grayscale / AThd A FAEART B

graylmage = rgh2gray(originallmage);

% Create binary mask for slicing / TS & forw gy ATH TATT

mask = (graylmage >= intensityRange(1)) & (graylmage <= intensityRange(2));

% Apply slicing / TTSTAT SrATicdd B

slicedlmage = graylmage;

slicedlmage(~mask) = 0;

% Display images / Bfaar fe@md
subplot(1, 2, 1), imshow(graylmage), title('Original Image / &l aa);

subplot(1, 2, 2), imshow(slicedimage), title('Sliced Image / FllgH G ?'I's";' Gﬁ");

end

T @EAHT g0
Lab Assignment 10

LU &1 FIfAd &1 & e T ul URmH ford |
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Write a GUI program to illustrate Steganography.

% Create a GUl window / GUI fa@T =@
gui = figure('Name', 'Steganography', 'Position', [100, 100, 400, 300]);
% Add input fields and buttons / $e14¢C tﬁ@ 3 Fea Eﬂg
uicontrol('Style', 'text’, 'Position', [20, 220, 100, 25], 'String', 'Cover Image:');
coverlmagePathField = uicontrol('Style', 'edit', 'Position’, [130, 220, 200, 25]);
uicontrol('Style', 'text’, 'Position', [20, 170, 100, 25], 'String', 'Secret Message:');
secretMessageField = uicontrol('Style', 'edit’, 'Position’, [130, 170, 200, 25]);
hideButton = uicontrol('Style', 'pushbutton’, 'Position’, [300, 130, 80, 30], 'String', 'Hide Message');

revealButton = uicontrol('Style', 'pushbutton’, 'Position’, [300, 80, 80, 30], 'String', 'Reveal Message');

% Define callbacks for buttons/EIET-ﬁ & o Fieds FuiRa &
set(hideButton, 'Callback', @hideMessage);

set(revealButton, 'Callback’', @revealMessage);

% Define callback functions/ﬂﬁ?*lﬂ?ﬁ el ﬁﬂ‘fﬁ?—f Giny

function hideMessage(~, ~)

% Getinput values/$?|'gt AT UTH P
coverlmagePath = get(coverlmagePathField, 'String');

secretMessage = get(secretMessageField, 'String');

% Load the cover image / Pa¥ B A HY
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coverlmage = imread(coverlmagePath);

% Convert the secret message to binary / 94 HeA Y Eﬂ?;?l'ﬂ' # ®UARd &

binaryMessage = str2bin(secretMessage);

% Embed the message using LSB substitution / LSB UTQTATTST &l ST Flh Tl ST

stegolmage = embedMessage(coverlmage, binaryMessage);

% Display the stego image / T BT fe@md

imshow(stegolmage);
title('Stego Image / TN &IA");

end

function revealMessage(~, ~)

% Load the stego image / T B o5 &L

stegolmage = imread(get(coverlmagePathField, 'String'));

% Extract the hidden message using LSB extraction / LSB fAsepdur 1 sudler I B gv HeQA T
fAemdor Y

extractedMessage = extractMessage(stegolmage);

% Display the extracted message/ﬁﬁﬁﬁa Heer femme

disp(['Extracted Message: ', extractedMessage]);

end
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% Function to convert string to binary / T&¢dT @I dEaT 3 FUART T & AT Haer

function binary = str2bin(str)

binary = reshape(dec2bin(str, 8).", 1, [1);

end

% Function to embed the message using LSB substitution / LSB UfaTAaa $T 3UART Fb T gdid &
forT werereT

function stegolmage = embedMessage(coverlmage, message)

stegolmage = coverlmage;
[rows, cols, ~] = size(coverimage);

messagelndex =1;

for row = 1:rows

for col = 1:cols
pixel = stegolmage(row, col, :);
for channel =1:3 % For RGB channels
if messagelndex <= length(message)

pixel(channel) = bitset(pixel(channel), 1, message(messagelndex) =="'1");

messagelndex = messagelndex + 1;

end
end
stegolmage(row, col, :) = pixel;

end
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end

end

% Function to extract the message using LSB extraction / LSB fAShYuT T SUART TP HeQA Fr ATy
el & foT G

function extractedMessage = extractMessage(stegolmage)

extractedMessage = "';

[rows, cols, ~] = size(stegolmage);

for row = 1:rows

for col = 1:cols
pixel = stegolmage(row, col, :);

for channel =1:3 % For RGB channels

extractedMessage = [extractedMessage, num2str(bitget(pixel(channel), 1))];
end
end

end

% Convert binary message to characters/EI'IBFlﬂ HEQA Y guit F FTART P

extractedMessage = char(bin2dec(reshape(extractedMessage, 8, [1)).');

end

T IABAHE €2

Lab Assignment 11
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T TIIhIH BT ITANT dh SHleoiae &1 AT &1 Udl T H & forg U Wi ford |

Write a program to detect the boundary of the object using Hough Transform.

% Load and preprocess the image / &4 &8 &{ 31X T&-WUT Gy

originallmage = imread('your_image_path.jpg');
graylmage = rgb2gray(originallmage);

edgelmage = edge(graylmage, 'canny');

% Define parameters for Hough Transform / Hough gRada & forw tefest fr aRemr &Y
minRadius = 20;

maxRadius = 100;

% Initialize accumulator array/('?R@@IET A sfAfTegst &Y

accumulator = zeros(size(edgelmage));

% Perform Hough Transform / §%h URade srEaifead

for row = 1:size(edgelmage, 1)
for col = 1:size(edgelmage, 2)
if edgelmage(row, col) ==
for radius = minRadius:maxRadius
for theta = 0:0.01:2*pi
x = col - radius * cos(theta);
y = row - radius * sin(theta);
if x >= 1 && x <= size(edgelmage, 2) && y >= 1 && y <= size(edgelmage, 1)
accumulator(round(y), round(x)) = accumulator(round(y), round(x)) + 1;

end
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end
end
end
end

end

% Find peaks in the accumulator array/('ﬂ%ﬁa AEh A Aifear @

threshold = 0.5 * max(accumulator(:));

[centersRow, centersCol] = find(accumulator > threshold);

% Draw detected circles on the original image / &l ol W ggdrar ?l'lé Ejﬁf Gl gl iy

for i = 1:length(centersRow)
center = [centersCol(i), centersRow(i)];
radius = minRadius + (maxRadius - minRadius) * rand(); % Random radius for visualization
originallmage = insertShape(originallmage, 'Circle’, [center, radius], 'LineWidth', 2, 'Color', 'red');

end

% Display the result / TROTH fe@md

imshow(originallmage);

title('Detected Circles using Hough Transform / Hough URadel & SUITET Hh Ugdla 9T qd);

T IABAHC R
Lab Assignment 12
3 & ufirdia SuiaRor & for oo ford o feoifea &%)

write and execute program for geometric transformation of image
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% Load the original image / @ BId @15 &Y

imagePath = '3TqdT_SfA_HIEA_FT_UA.jpg'; % Replace with your image file path / 3T ST HISd & TF
q Ieal

originallmage = imread(imagePath);

% a. Translation / TATATALOT
tx = 50; % Translation in x-direction / x-f&Q # FATHATAIOT
ty = 30; % Translation in y-direction / y-f&Q & TATATIIOT

translatedimage = imtranslate(originallmage, [tx, ty]); % Perform translation / €UTAIGRYT BRATfedd B

imshow(translatedlmage);

title('Translated Image / TAAIART Sfd');

% b. Scaling / YHATET I€el
scaleFactor = 1.5; % Scaling factor / YA IUTh

scaledlmage = imresize(originallmage, scaleFactor); % Perform scaling/ﬂ?ﬂT-IT gcol

imshow(scaledimage);

title('Scaled Image / QAT & afA);

% c. Rotation / gHATAT
angle = 30; % Rotation angle in degrees/gﬂ'l?-]' &1 T (B3l )

rotatedImage = imrotate(originallmage, angle); % Perform rotation / YTl PRITId P

imshow(rotatedimage);
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title('Rotated Image /g?l'lé' ?l'lé' Eﬁ");

% d. Shrinking / ®YeT &Yl
shrinkFactor = 0.7; % Shrinking factor/EﬁET PIA BT I[0Teh

shrunklmage = imresize(originallmage, shrinkFactor); % Perform shrinking / BT AT

imshow(shrunkimage);

title('Shrunk Image / 1Y &a');

% e. Zooming: zero order, first order, and interpolation method

%Gﬂﬁ'ﬂ: SRy 311@?,“_6@'311@? 3R 3iquforeE [

zoomedZeroOrder = imresize(originalimage, 1.5, 'nearest'); % Zero order / ST 3TST
zoomedFirstOrder = imresize(originallmage, 1.5, 'bilinear'); % First order/q't‘»ﬁ 3

zoomedInterpolation = imresize(originallmage, 1.5, 'bicubic'); % Interpolation / iUt
figure;
subplot(1, 3, 1), imshow(zoomedZeroOrder), title('Zoomed (Zero Order)/ELﬁ?T (GﬂTT 3-TI§T)‘);

subplot(1, 3, 2), imshow(zoomedFirstOrder), title('Zoomed (First Order) /Eﬂﬁ'ﬂ (TE 3TER));

subplot(1, 3, 3), imshow(zoomedInterpolation), title('Zoomed (Interpolation) / G@'JT (ﬁau’i@raw—r)');

o AT 13
Lab Assignment 13

faftr Bfa AlsarTed o1 THAT 3R B B TR B & fore wum ford |

Write a program to understand and detect the noise present in an image and remove them.
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% Load the noisy image /'_-lvﬁﬂg?ﬁ o s &

imagePath = '3TUeh!_AGeh_BId_HIS_PHT_T.jpg'; % Replace with your noisy image file path / 31Tl MG
Ofd PEd & 9T § deol

noisylmage = imread(imagePath);

% a. Remove Salt and Pepper Noise / HleT Td JuR & :ﬁﬁaﬁ BET({
saltAndPepperRemoved = medfilt2(noisylmage, [3, 3]); % Apply median filter

imshow(saltAndPepperRemoved);

title('Salt and Pepper Noise Removed / Tl Td JuR & :l'\féﬂ E‘.E'Ié ?l'lé');

% b. Minimize Gaussian Noise/mmm P

gaussianNoiseMinimized = imgaussfilt(noisylmage, 2); % Apply Gaussian filter

imshow(gaussianNoiseMinimized);

title('Gaussian Noise Minimized /W‘iﬁ'ﬂﬂm?ﬂ? §é‘);

% c. Periodic Noise

% Define parameters for creating periodic noise / 3Tafe :I'T_E'gﬁ TP ﬁ"&f Rter Fuifya &3
periodicNoiseFrequency = 0.05; % Frequency of the periodic noise / 3afQ® HVEF Gl 3-qu1%f

[M, N] = size(noisylmage);

[X, Y] = meshgrid(1:N, 1:M);

periodicNoise = sin(2 * pi * periodicNoiseFrequency * X); % Generate the periodic noise / 3TafA® HVEFTCCIF[
BTy

periodicNoisylmage = noisylmage + uint8(50 * periodicNoise); % Add periodic noise to the image / 3mafdes
disg @ ofy 3 S
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periodicNoiseRemoved = wiener2(periodicNoisylmage, [5, 5]); % Apply Wiener filter for periodic noise removal

imshow(periodicNoiseRemoved);

title('Periodic Noise Removed / 3TATA® qvﬁg%aé' Flé');
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