MMAT 5390: Mathematical Image Processing
Assignment 1

Due: February 5, 2024

Please give reasons in your solutions.
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1. Let A = (aij)1§17j§2 = <3 4> and B = (bij)lgi,jSQ = <2 1
formation O = Mayo(R) — Maxa(R) by O(f) = AfB. Let h®#(x,y) is the point spread

function of @ and
s (hP(L1) hP(1L2))
B (2,1)  hB(2,2)
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and B = (bij)lgi,jgi% = 0 0 —-1].
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(a) Compute f * B, where * denote the discrete convolution.
(b) Let g = f * B € Msx3(R), show that for all 1 <, <3

g(oz,ﬂ) = Gfa,[i - fa+1,[3 - foz—l,[i - 2fo¢,[3+1 - 2foz,[5’—17

). Define the image trans-

Compute H?>!.
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2. Let f = (fij)i<ij<3 = (

where g(a, §) are the a-th row, -th column of g.
3. Prove or disprove if the following image transformation O : My« n(R) = My« n(R) is linear.

(a) Let A € Myyxn(R). For any f € Myxn(R), O(f) = fAf.
(b) Let a € R, A € Myxn(R). For any f € Myxn(R), O(f) =af + fA.

(c) Let k € Myxn(R). For any f € Myxn(R), O(f) = k * f, where * denote the discrete
convolution.

4. Compute the singular value decomposition(SVD) of

Please show all your steps in detail.

5. Define a linear image transformation O : Myxn(R) = Myxn(R) by

Show that O(f) = k * f for some k € My« n(R) and find this k.



