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The program below performs the following:

1. Reads an image

2. Converts it to grayscale (intensity levels)

3. Displays grayscale image

4. Computes the histogram

5. Displays the histogram

6. Calculates the probabilities of each color in the histogram

7. Calculates the summation of probabilities

8. Calculates the transformation array

9. Transforms the original image by replacing colors (intensities)

10. Displays new grayscale image

11. Computes new the histogram

12. Displays new the histogram

% Joe Jupin

% Homework 2

%  clear all variables

clear all;

%  read image

I = imread('phaser1.jpg');

% convert to grayscale

I1 = rgb2gray(I);

% set image output to gray

colormap(gray);

% show unprocessed image

imshow(I1);

% compute histogram

H = double(zeros(256,1));

for i=1:numel(I1)

    H(double(I1(i))+1) = H(double(I1(i))+1) + 1;

End

% show image histogram

figure, bar(H);

% calculate probabilities of histogram

P = double(zeros(256,1));

for i=1:256

    P(i) = H(i)/numel(I1);

end

% calculate summation of Pi's

S = double(zeros(256,1));

S(1) = P(1);

for i=2:256

    S(i) = P(i) + S(i-1);

end

% calculate transformation T

T = double(zeros(256,1));

for i=1:256

    T(i) = 255*S(i);

end

% transform old image to new image

I2 = I1;

for i=1:numel(I1)

    I2(i) = T(double(I1(i))+1);

end

% show new image

figure, imshow(I2);

% compute new image histogram

H1 = double(zeros(256,1));

for i=1:numel(I2)

    H1(double(I2(i))+1) = H1(double(I2(i))+1) + 1;

end

% show new image histogram

figure, bar(H1);

The next program combines steps 6, 7 & 8 into one loop for the transformation array:

% Joe Jupin

% Homework 2

%  clear all variables

clear all;

%  read image

I = imread('phaser2.jpg');

% convert to grayscale

I = rgb2gray(I);

% set image output to gray

colormap(gray);

% show unprocessed image

imshow(I);

% compute histogram

H = double(zeros(256,1));

for i=1:numel(I)

    H(double(I(i))+1) = H(double(I(i))+1) + 1;

end

% show image histogram

figure, bar(H);

% calculate transformation array

H(1) = 255*H(1)/numel(I);

for i=2:256

    H(i) = 255*H(i)/numel(I) + H(i-1);

end

% transform old image to new image

for i=1:numel(I)

    I(i) = H(double(I(i))+1);

end

% show new image

figure, imshow(I);

% compute new image histogram

H = double(zeros(256,1));

for i=1:numel(I)

    H(double(I(i))+1) = H(double(I(i))+1) + 1;

end

% show new image histogram

figure, bar(H);

[image: image1.wmf]
The following is a dark unprocessed digital photo.  There is very little detail in the picture.

[image: image2.wmf]The next graphic is the grayscale or image intensity with its histogram.
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This is the image and histogram after histogram equalization.

The following is an unprocessed digital photo.  This picture is much more clear and detailed.

[image: image4.emf]
The next graphic is the grayscale or image intensity with its histogram.

[image: image5.emf]
This is the image and histogram after histogram equalization.
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