


What is digital image? 

 An image: 2-d function 

 I=f(x,y) 

 I: intensity (or Gray level) 

 (x,y): coordinate 

 When (x,y) and I are finite and discrete 
quantities -> digital image 

 pixels(像素), picture elements, image 

elements, pels 



Pixels 

Notice: pixel is not a square! 



Representing digital images 



Representing digital images 
(cont.) 

 Matrix form 

f(0,0)  f(0,1)      …     f(0,N-1) 
f(1,0)  f(0,1)      …     f(1,N-1) 

       … 
       … 

f(M-1,0)  f(M-1,1)      …     f(M-1,N-1) 
MN 

bits to store the image = M x N x k 
gray level = 2k 



Side story of Lena 

1972 playboy: Miss Nov. 1997 Lena 

http://www-2.cs.cmu.edu/~chuck/lennapg/lenna.shtml


Origins of digital image 
processing 

 Newspaper industry 
in 1920s 

 Telegraph printer, 5 
gray levels 

Specialized printing  
equipment coded pictures 
 for cable transmission and  
then reconstructed them at  

the receiving end.  





Origins of digital image 
processing (cont.) 

 15-tone in 1929 



The rising of digital image 
processing 

 Digital image processing 

 Digital image + digital computer processing 

 Modern digital computers 

 1940, John von Neumann 



The rising of digital image 
processing (cont.) 

 1960s, for space 
program 

 Jet Propulsion 
Lab(Pasadena, CA) 
in 1964 

































fingerprint image 



Image from video 



License Plate reader  



Face morphing 







導言 



Grayscale images 

 Matlab example: 

 w=imread(‘tires.tif’); 

 figure, imshow(w), pixval 

on 

 figure: create a window 

to place graphic object. 

 imshow: display matrix. 

 pixval on: turns on the 

pixel values in our figure. 

     c       *   r   =   p 

   columns   row    gray 

value 



w=imread(‘wombats.tif’); 

figure, imshow(w), pixval on 

C r p 

 imshow('wombats.tif') 

OR 





a=imread('autumn.tif'); 
>> figure, imshow(a),pixval on 

>> size(a) 

ans = 
 
   206   345     3 

 >> a(100,200,:) 

ans(:,:,1) = 
 
    75 

ans(:,:,2) = 
 
    25 

ans(:,:,3) = 
 
    30 

>> impixel(a,200,100) 
 
ans = 
 
    75    25    30 

OR 



RGB (true color) images 

 Matlab example: 

 w=imread(‘lily.tif’); 

 figure, imshow(w), pixval 

on 

 size(w) 

  = 186      230           3 

     rows   columns    pages 

 w(100,200,2)=179 

 w(100,200,1:3)=w(100,20

0,:) 

                 

=impixel(w,200,100) 



<<figure, imshow('emu.tif'), pixval on 

2.3 Indexed Color Images 

Three fractions are between 0 and 1 
Why? 



2.3 Indexed Color Images 

 MATLAB 最常處理的影像格式為索引影像（Indexed 
Images） 

 顯示此類型影像的語法如下： 

  image(X) 

  colormap(map) 

 其中X為影像的資料矩陣，map為色盤矩陣。 

 色盤矩陣的大小為K×3，每個橫列由三個元素所組成，
分別是R(紅) 、G(綠)、B(藍) ，每個元素的範圍為0~1 

 X的值為1~K，也就是當X(i, j)的值為p，則像素點(i, j) 
的顏色為map(p, :)這一列的值所決定。 


