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Chapter 2 



Image Operations on a Pixel Basis
Numerous references are made to operations between images, such as 

dividing one image by another.

In Eq. (2.4-2), images were represented in the form of matrices

when we refer to an operation like “dividing one image by another,” 

we mean specifically that the division is carried out between 

corresponding pixels in the two images.



Thus, for example, if f and g are images, the first element of the 

image formed by “dividing” f by g is simply the first pixel in f 

divided by the first pixel in g; of course, the assumption is that none 

of the pixels in g have value 0. 

Other arithmetic and logic operations are similarly defined between 

corresponding pixels in the images involved.

Image Operations on a Pixel Basis



Image Combination

Arithmetic combination is applied on a pixel- by-pixel basis.

– The two images must have comparable dimensions.

– If not then image1    (  w1× w2 ),   image2      ( h1× h2 )

– The new image will have dimensions w × h

w = min ( w1 , w2 )

h = min (h1 , h2 )

•Two types of image combination:

•arithmetic (image math)                  grayscale images

•Logical (Boolean)                            binary images



• Image addition superimposes information:
•Pixels in the resulting image have values in the range 0-510.

•Normalize the resulting image.divided by two       (image 

averaging or converted to 16-bit.)

•Primarily used for noise removal “Alpha blending”.

•Give more emphasis to one image than the other

g(x,y) = α f1 (x,y) +( 1- α)f2 (x,y)

• When α =0 .5,  g( x,y ) becomes a simple, even-weighted 

average.

•Every pixel can have its own α stored in a separate α-channel.

Image Addition




































