
Lecture 1:
Image transformation

Image transformation = 

-

LetI = collection of images of size N and range of intensity [0 , M3.

=[f( MwxN(IR) : 0 < f(i
, j) < M ; 1 < i, j < N3

(for simplicity , assume f is a square image ; can
be general NixN2 image)

&Remark : · Images are matrices (mathematically (

· For the ease of discussion , we assume I = MNXN(IR)

(collection of all NXN real matrices

O : -> I (transform one image to another





Definition: (Linear image transformation)
#Inimage transformation O : MNXNCIR)-MNXN(IR) is linear if it satisfies

:

O(af + bg) = aO(f) + b0(g) for
all f

, gEMNXN(IR) , a, bEIR.
-

Examples: · Given AE MNXN(IR) .

Define : 0 : MNxN(IR) -> MNXNIR)

by : O(f) = 2f + Af for all fe MNxNIIR).

Then : O is linear.
· Given A

,
BE Mixw(IR) . Define O by :

Off) = AfB for all feMNXNIIR) .

O is linear

· Given AE Mixw(IR) .

Define O by =

O(f) = fAf .

Is O linear ??



 Point Spread Function



Remark:

Definition: (Point spread function)





Separable linear image transformation




