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Lecture —50

Introduction to Radon Transform Part 2
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Properties of Random Transform: let us look at the most important property. The most
important property of Radon transform is its relation with Fourier transform. relation between
Fourier and Radon transform. let us look at the relation between Fourier and Radon transform
here. So, let us see what happens.
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In general: n-D fourier transform
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f(su) = Wf[R(f)]

Theorem: 1.Linearity:

Rlaf +bg] = aR[f] + bR[g]

2. Shifting:
If R[f(z,y)] = f (p,u, us)
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R[f(z —a,y = b)] = [ (p — auy — bug, 1)

n-dim:
Rlf(z—a) = fp—a-u,u)
3. Scaling:
If R[f(.’ﬁ, y)] = f(p7 Uy, u2)
Riftar.by) = oo f (02 F)
In general: .
_ A/ T
flaw) = 157 (07
= (anl_l)f(ap, z)
4. Symmetry: .
It f(p,u) = Rflx,yl,a # 0
ooflap.am) = o 1. 0}

Proof: 1. Exercise for Students

2. Proof:

R[f(z —a,y —b)] =

|| s ay -0l au — yul dedy
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General case can be proved similarly,

3. Ifa,b>0; Putar=¢& by=n
R[f(ax,by)] =

/ / flaz,by)d [p — zur — yus] dady
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N abf Pk
a/b<0 R[f(ax,by)]
= o f (08 %)
4. Symmetry
Use 0 [a (p — zuy + yug)| = i(s (p — zur — yuy)
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Exercise to students



Derivative of Random transform:
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General Case:

Rla-Vf] = (a-u)==

Random transform of 2nd derivative:
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