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Introduction
To learn how to construct images, and how to use colormap.

  map=colormap %%to see colormap numerically
  size(map) %%to verify the size of the map
  axis image %%force matlab not to stretch the image

  imfinfo('helen.jpg') %%get image information
  whos %%display info of everything in the workspace

Lab Portion
[image: image1.png][ rowere. =18

Bl Edt Vew Insert oo Window telp

losmarars 220




 [image: image2.png]Bl Edt Vew Insert oo Window telp

DS NA A/ | 2RO

~=lolx|





1a.

White is [1.0 1.0 1.0]


Black is [0.0 0.0 0.0]


The three values represent the amount of RGB color values.

1b.

map = gray(256);

colormap(map);
k = 0:199;

x = (sin(k*2*pi/200 + pi/2) +1)';

b = 128 * repmat(x, 1, 200);

image(b), axis image
[image: image3.png]~=lolx|

Flo Edt View Insert Tooks Deskiop Window Help

DEdS kARAOS|[E| ~

200

50 100 150 200





3.

map = gray(256);

colormap(map);
>> k = 0:199;

>> x = (sin(k*2*pi/50 + pi/2) +1);

>> c = 128 * repmat(x, 200, 1);

>> image(c), axis image
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The frequency is 1/50Hz.

4. The sum of horizontal and vertical sinusoid.
>> for row = 1:200

for col = 1:200

sinImage(row,col) = 64*(1 + cos(2*pi*col/200)) ...

+ 64*(1 + cos(2*pi*row/200));

end

end

>> image(sinImage), axis image
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5. Size of compressed data = 18026 bytes
Size of uncompressed data = 300x 200 x 24 bits / (8 bits/byte)






= 180000 bytes
Compression ratio = (Size of uncompressed data)/ (Size of compressed data)

= 180000 bytes / 18026 bytes = 9.99
6. 
pixel = helen (1, 1, :)

pixel(:,:,1) =

  205

pixel(:,:,2) =

  205

pixel(:,:,3) =

  205
Bright color is represented by higher RGB values, while dark color is represented by lower RGB values.
Independent Portion
1. The domain of the image is can be either a 2-dimension M x N matrices or a 3-dimension M x N x 3 matrices. The range is an colored image with {Width X Height X RGB Color}.
With a 2-dimension matrices, colors are determined by the indices of the colormap, and the 3-dimension matrices represents color with RGB values.
A colormap may have any number of rows, but the colormap must have exactly 3 columns. Each row represents a color, and the first element of each row represents the intensity of red light, the second green, and the third blue. Color intensity can be specified between the interval 0.0 to 1.0.
2. k = 1:199;

map = gray(256);colormap(map);

numFrames = 15;

 m = moviein (numFrames);

for frame = 1:numFrames;

row_v = (sin(2*pi*k/200+pi/2+frame*pi/2)+1);

newimage = 128*repmat(row_v',1,200);

image(newimage), axis image

m(1,frame) = getframe;

end

movie(m)
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3. 
%%to display the red portion of the image in red 

map = gray(256);

colormap(map);

helen = imread('helen.jpg');

red = helen(:,:,1);

image(red), axis image;

rowr = [ones(256,1) zeros(256,1) ones(256,1)];

redpic = map .* rowr;

colormap(redpic)
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%%display in green

map = gray(256);%%reset the color map

colormap(map);

helen = imread('helen.jpg');%%reset the image

green = helen(:,:,2);

image(green), axis image;

rowg = [zeros(256,1) ones(256,1) zeros(256,1)];

greenpic = map .* rowg;

colormap(greenpic)
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%%display in blue

map = gray(256);%%reset the color map

colormap(map);

helen = imread('helen.jpg');%%reset the image

blue = helen(:,:,3);

image(blue), axis image;

rowb = [zeros(256,1) zeros(256,1) ones(256,1)];

bluepic = map .* rowb;

colormap(bluepic)
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4.
%% moving average

helen = imread('helen.jpg');%%reset the image

red = helen(:,:,1);

bwImage = double(red);

image(bwImage), axis image

colormap(gray(256))

newImage = zeros( 295, 195);

for i = 3: 297

  for j = 3:197

    for k = ( i - 2 ): (i + 2)

      for n = (j - 2 ): (j + 2)


%%the average function

        newImage((i - 2), (j - 2)) = newImage((i - 2), (j - 2)) + bwImage( k, n);

      end;

    end;

    %%divided by 25 because 25 pixels are mapped to 1 pixel

    newImage((i - 2), (j - 2)) = newImage((i - 2), (j - 2))/25;

  end;

end;

image(newImage), axis image;
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The newImage is smaller because the average of a 5x5 square (25 pixels) is calculated to one single point. For the points that are at the edge of the original image (the one not blurred), some of the edges is not present in the image, and the average can not be calculated. In other words, the outer pixels (2 pixels from the edges in this case) are missing in newImage. Thus, the newImage is smaller than the original image.

5. By observing the RGB values of the image, the difference between light and dark color range from 19 to 32. A threshold of 30 is arbitrarily chosen to do the edge detection.

>> %% edge detection, draw the outline of an image

colormap(gray(256))

helen = imread('helen.jpg');%%reset the image

red = helen(:,:,1);

bwImage = double(red);

for i = 2:300

  for j = 2:200

    if (abs (bwImage(i,j) - bwImage(i-1, j)) >= 30) || (abs (bwImage(i, j) - bwImage (i, j-1)) >= 30)

      newBwImage (i-1, j-1) = 1;

    end;

  end;

end;

newBwImage = 255* xor (newBwImage, 1); uint8(newBwImage); image(newBwImage); axis image
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Conclusion
Matlab is capable of manipulating images, and performing algorithm to blur the image or get only one of the RGB color image. A movie is nothing more than displaying changing images continuously.
