

Binary images are images whose pixels have only two possible intensity values. They are normally displayed as black and white. Numerically, the two values are often 0 for black, and either 1 or 255 for white. 

Binary images are often produced by thresholding a greyscale or colour image, in order to separate an object in the image from the background. The colour of the object (usually white) is referred to as the foreground colour. The rest (usually black) is referred to as the background colour. However, depending on the image which is to be thresholded, this polarity might be inverted, in which case the object is displayed with 0 and the background is with a non-zero value. 

Some morphological operators assume a certain polarity of the binary input image so that if we process an image with inverse polarity the operator will have the opposite effect. For example, if we apply a closing operator to a black text on white background, the text will be opened. 

Images

Matrix could be viewed as an image, since any digital image is like a matrix in that has rows and columns of values.

The command image(A) will 'image' the matrix A.    the matrix will be displayed differently depending on the color map, the color map can consist of colors or 256 colors, changing how many colors are used will later the may the matrix is displayed.  

In order to avoid the alteration due to differences in the number of colors you can use the command imagesc(A) which will automatically scale your matrix to span the entire spectrum of colors possible

When we process any picture in matlab, we must save it in amatrix,and use this command:



>>A=imread('filename,exi')

and when we want to display the picture use:

>>imshow(A)

FOR BINARY IMAGE,we convert any picture by using this command
b=im2bw(a,level)

so, the picture is save in matlab

by matrix content 0 and 1

for convert from RGB and Grayscale picture to binary image use this command:
>> b=im2bw(RGB,level)
and from Indexed image to binary image use:

>>b=im2bw(x,map,level)
For save any picture
>> imwrite(a, 'filename.fmt' )

for example:-
by using this steps

1- define the image for MATLAP

a=imread('adi.jpg')

is save in matlap as matrix

  40    41    40    39
    41    41    41    39
    40    42    40    38
    41    40    39    38
    40    39    39    39
    44    43    41    39
    41    40    38    37
    36    36    34    33
    33    32    31    31
    31    31    30    30
2- display this picture :-

imshow(a)
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3- convert this image to BINARY IMAGE use this command:

B=im2bw(a,0.5)

Is save as o and 1 matrix

     1   0     0     0
     0   1     0     1
    1     0     0     0
     0     0     1     1
     0     1   0     0
     1    1     0     0
     0     1     0     
and for show it

imshow(b)
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all this process doing in command word in MATLAP, and for use same process by using Suimlink in MATLAP we shown this blocks
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as shown, the matrix A is display in the Matrix Viewer as true color or RGP
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we making simple program in command word in MATLAP,for analysis BINARY IMAGE with some processes by easy using.

#################################

% This program performs morphological operations on binary image
% Part(1) : Entering the image for MATLAB
fprintf('\n This program performs morphological operations on binary image')
fprintf('\n Entering the image for MATLAB...')
fprintf('\n Note that if You entered a gray scale or RGB image (not Binary),')
fprintf('\n It will be converted to Binary Image by Thresholding')
fprintf('\n Save the image or its copy in MATLAB working Directory')
imagname = input('\n Enter the name of the image file (filename.ext) : ','s');
a = imread(imagname);
a = im2bw(a,0.5);
siz = size(a);
figure
imshow(a)
title('Input Image after conversion to Binary')
fprintf('\n Click (1) to Perform Erosion')
fprintf('\n Click (2) to Perform Dilation')
fprintf('\n Click (3) to Perform Binary Opening')
fprintf('\n Click (4) to Perform Binary Closing')
fprintf('\n Click (5) to Subtract the Opening from the Input Image')
fprintf('\n Click (6) to Subtract the Input Image from its Closing')
fprintf('\n Click (7) to Remove isolated pixels (1''s surrounded by 0''s)')
fprintf('\n Click (8) to Fill isolated interior pixels (0''s surrounded by 1''s)')
fprintf('\n Click (9) to Leave only boundary pixels')
fprintf('\n Click (10) to Shrink objects to points')
fprintf('\n Click (11) to Make objects Thicker')
fprintf('\n Click (12) to Make objects Thinner')
choice = input('\n You select the Choice number : ');
switch (choice)
case 1
    a = bwmorph(a,'erode');
case 2
    a = bwmorph(a,'dilate');
case 3
    a = bwmorph(a,'open');
case 4
    a = bwmorph(a,'close');
case 5
    a = bwmorph(a,'tophat');
case 6
    a = bwmorph(a,'bothat');
case 7
    a = bwmorph(a,'clean');
case 8
    a = bwmorph(a,'fill');
case 9
    a = bwmorph(a,'remove');
case 10
    a = bwmorph(a,'shrink',Inf);
case 11
    a = bwmorph(a,'thicken',Inf);
case 12
    a = bwmorph(a,'thin',Inf);
otherwise
    fprintf('\n Sorry! Wrong Choice')
end
figure
imshow(a)
title('Result Image')
sav = input('\n Do you like to SAVE Result Image? (y/n) : ','s');
if (sav == 'y')
    fprintf('\n You choose to SAVE the Result Image')
    naming = input('\n Type the name of the new image file (filename.ext) : ','s');
    fprintf('\n Saving ...')
    imwrite(a,naming);
    fprintf('\n The new file is called %s and it is saved in MATLAB working Directory',naming)
else
    fprintf('\n You choose NOT to SAVE the Result Image')
end
clear
##################
the program give you some selection for some analysis, and then save the result picture in MATLAP.
EXAMPLE

For drawing any thing, we can produce BINARY IMAGE by create matrix to write any word    
الله     اكبر
[image: image4.jpg]



is produce by this matrix

Columns 1 through 11 
     0     0     0     0     0     0     0     0     0     0     0
     0     0     0     0     0     0     1     1     1     0     0
     0     0     0     0     0     0     1     0     0     1     0
     0     0     0     0     0     0     1     0     0     1     0
     0     0     0     1     1     0     1     0     0     1     0
     0     0     0     1     1     0     1     0     0     1     0
     0     0     0     1     0     1     1     0     0     1     0
     0     1     1     1     0     0     0     0     0     1     0
     0     0     0     0     1     0     0     0     0     0     0
     0     0     0     0     0     0     0     0     0     0     0
  Columns 12 through 20 
     0     0     0     0     0     0     0     0     0
     0     0     0     1     0     1     0     1     0
     0     1     0     1     0     1     0     1     0
     1     1     0     1     0     1     0     1     0
     1     1     0     1     0     1     0     1     0
     1     1     0     1     0     1     0     1     0
     0     1     0     1     0     1     0     1     0
     0     1     1     1     1     1     0     1     0
     0     0     0     0     0     0     0     0     0
     0     0     0     0     0     0     0     0     0
EXAMPLE

For write this sentence  (BEST WISHES)
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produce by this matrix
Columns 1 through 11 
     0     0     0     0     0     0     0     0     0     0     0
     1     1     0     0     1     1     1     0     0     1     1
     1     0     1     0     1     0     0     0     0     1     0
     1     0     1     0     1     0     0     0     0     1     0
     1     1     1     0     1     1     1     0     0     1     0
     1     1     1     0     1     1     1     0     0     1     0
     1     0     1     0     1     0     0     0     1     1     0
     1     0     1     0     1     0     0     0     1     1     0
     1     1     0     0     1     1     1     0     1     1     0
     0     0     0     0     0     0     0     0     0     0     0
  Columns 12 through 22 
     0     0     0     0     0     0     0     0     0     0     0
     1     0     1     1     1     1     0     0     1     0     1
     1     0     0     0     1     0     0     0     1     0     1
     1     0     0     0     1     0     0     0     1     0     1
     0     0     0     0     1     0     0     0     1     0     1
     0     0     0     0     1     0     0     0     1     0     1
     0     0     0     0     1     0     0     0     1     0     1
     0     0     0     0     1     0     0     0     0     1     0
     0     0     0     0     1     0     0     0     0     1     0
     0     0     0     0     0     0     0     0     0     0     0
  Columns 23 through 33 
     0     0     0     0     0     0     0     0     0     0     0
     0     1     0     1     0     0     1     1     0     1     0
     0     1     0     1     0     0     1     1     0     1     0
     0     1     0     1     0     0     1     1     0     1     0
     0     1     0     1     0     0     1     0     0     1     1
     0     1     0     1     0     0     1     0     0     1     1
     0     1     0     1     0     1     1     0     0     1     0
     1     0     0     1     0     1     1     0     0     1     0
     1     0     0     1     0     1     1     0     0     1     0
     0     0     0     0     0     0     0     0     0     0     0
  Columns 34 through 44 
     0     0     0     0     0     0     0     0     0     0     0
     0     1     0     1     1     1     1     0     0     1     1
     0     1     0     1     0     0     0     0     0     1     1
     0     1     0     1     0     0     0     0     0     1     1
     1     1     0     1     1     1     1     0     0     1     0
     1     1     0     1     1     1     1     0     0     1     0
     0     1     0     1     0     0     0     0     1     1     0
     0     1     0     1     0     0     0     0     1     1     0
     0     1     0     1     1     1     1     0     1     1     0
     0     0     0     0     0     0     0     0     0     0     0
  Columns 45 through 50 
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0
same example using SIMULINK

we define x

>> x=imread ('bestwishes.jpg')

and then put x in the block of (from work space)

as shown
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for shown all above figure we can use this commands:

>> subplot(2,2,1), subimage(a),subplot(2,2,2),  subimage(b),  subplot(2,2,3), subimage(allah),  subplot(2,2,4),subimage(best)
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