
Definition: (Linear image transformation)

Lecture 2:
-

Recapi

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

Paf+ (g) = aO(f) + b0(g) for all f
, gEMNXN(IR) ,

a,
bEIR.



 Point Spread Function



Remark:

Definition: (Point spread function)



Separable linear image transformation



Periodic extension of images





Convolution



Example: Let t = (i) and f = )' ? ) .

Find ** feMzxz(IR).

The (1
,

1) entry of t*f is defined as :
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1) = k(x ,y)f(1 - X, - y

= k() ,
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,
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1) f(1 , 2) f(1

, 1)

=

(1)(1) + (2)(b) + (3)(2) + (4)(1) = 13
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Similarly ,
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2) = 14
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2) = 22

i
· k*f = 13 ( &













-Geometricmeaning of convolution

Consider k M3xz(IR) and feM3x3 (IR).

Consider : &Af(2 ,
2)= k(2x ,

2-y)fx,

= k(1
,

1) f() , 1) + G(1 , 0) f() ,
2) + k(), -1)f() , 3) + k(0 , 1) f(2 ,

1) + k(0
,
0(f(2, 2)

+ k(0 , - (f(2 , 3) + k(t , 1) f(3 , 1) + k( ,
0)f(3 , 2) + k(-1

,
- 1) f(3

,3)

Geometrically ,

it can be visualized as dot product :
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