
Lecture 1:
Image transformation

Image transformation = 

Let  I = collection of images of size N and range of  intensity to
,

M ]
.

= { f E Mmm ,
( IR ) = of fci

, j ) EM 's ie i
, j EN }

( for simplicity ,
assume f  is  a square  images can be general Nix Nz  image )

Remark :  . Images are matrices ( mathematically )

• For the ease of discussion ,
we assume I = MNXNCIR )

( collection  of all Nx N real matrices )

① i I → I ( transform one image to another )



Image processing v. s . Image Transformation

Let g be a

" bad
"

image ,
which is a distorted version of a good ( clean )

image f
.

Then : we can write g = Off ) ,
where O : MNxmllR7→MNxnUR )

transforms one image to another .

To solve the imaging problem :

(1) Design a suitable T : Mmm C IR ) → MNXNIIR ) such that :

Tcg ) = f ( i.e .

T = O
-t

)

( z ) Designmathematical method to solve :

g
= ( f ) ( Given g and O

,
we solve for

-
the unknown I )

unknown



Definition: (Linear image transformation)
Animage transformation O : Mmm , um → MNXNLIR ) is linear  if  it satisfies  :

( aft bg ) = a Off ) t b 61g ) for all f
, GEMNXNCIR )

,
a. b EIR

.

Examples :  . Given A E MNXNUR )
.

Define : Oi MNXNCIR ) -3 MNXNIIR )

by : Off ) = 2ft Af for all f E MNXNIIR )
.

Theni O is linear
.

° Given A
,

Be MNXNCIR ) .

Define O by :

OH )= A fB for all f E MNXNIIR )
.

U is linear

• Given A E MNXNCIR )
.

Define U by -

.

HI = f Af
.

Is O linear ? ?



 Point Spread Function

Take f E I = MNXNLIR )
.

us .
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Remark:

Definition: (Point spread function)

h
" Pex

, y ) determines how much the pixel value of f at ( x
, Y )

influences the pixel value of g at CL
, p )

.

xp
h c x. y )

f

O .

→
gcap )

f g = Ucf )

r

h
" Pcx

, y ) is usually called the point spread function C PSF )


