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Image Architecture 

• Raster Images (RGB, Gray Scale, Logical) 
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RGB space 

• >> I = imread('board.tif') 
 

• Displaying image: 
– >> imshow(I) 

 

• Check image size 
– >> size(I) 

 

• Convert color image to black and white image: 
– >> rgb2gray(I) 
– % Gray= 0.2989 * R + 0.5870 * G + 0.1140 * B  



Other Color spaces 

• rgb2hsv(I) 

• rgb2ycbcr(I) 

• rgb2ntsc (I) 
 CIELAB or CIECAM02 

http://en.wikipedia.org/wiki/HSL_and_HSV 



Histogram Equalization 



DERIVATIVES 



Derivatives (Filters) 

• In a continuos 1d Signal, derivative is: 

– lim dx->0   f(x+dx)-f(x)/dx 

• In a discrete 1d signal, derivative is: 

– f(x+1)-f(x) 

– It is a convolution with the filter: 

 

– Other popular filter is: 

Sobel Filter 



Derivatives in 2D 
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Convolution 



Filtering in 2D Arrays (Convolution) 



Alternative derivatives in 2D 



Derivatives in Matlab 

I = imread('trees.tif'); 

imshow(I) 

k1=[ 1 0 -1;2 0 -2; 1 0 -1] 

o=imfilter(double(I),k1,'same'); 

figure; imagesc(o) 

colormap gray 

 
QUESTION:Why imagesc 
instead of imshow ? 



Gradient Magnitude and direction 



FILTERING 



Mean filter 



Special filters 



Gaussian Derivative 



Separable Filters 



Example: Removing noise 

% Create a noisy image 
I = imread('eight.tif'); 
imshow(I) 
J = imnoise(I,'salt & pepper',0.02); 
figure, imshow(J) 
 
% Mean filter 
K = filter2(fspecial('average',3),J)/255; 
figure, imshow(K) 
 
%Median filter 
L = medfilt2(J,[3 3]); 
figure, imshow(L) 
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Smoothing 

L is a blurred image 
- G is the Gaussian Blur operator 
- I is an image 
- x,y are the location coordinates 
- σ is the “scale” parameter. Think of it as the amount of blur. Greater the value, greater the blur. 
- The * is the convolution operation in x and y. It “applies” gaussian blur G onto the image I 



Smoothing function 



Example smoothing 

I = imread('eight.tif'); imagesc(I); colormap gray; 

antialiassigma=2; 

Ismooth=gauss_filter(I,antialiassigma,11); 

figure;  imagesc(Ismooth); colormap gray; 

 



Resize 



Pyramid 

• Definition: 

–  is a type of multi-scale signal representation in 
which a signal or an image is subject to repeated 
smoothing and subsampling 



Pyramid 

I0 = imread('cameraman.tif'); 
I1 = impyramid(I0, 'reduce'); 
I2 = impyramid(I1, 'reduce'); 
I3 = impyramid(I2, 'reduce'); 
   
imshow(I0) 
figure, imshow(I1) 
figure, imshow(I2) 
figure, imshow(I3) 
 


