MATH3360: Mathematical Imaging
Assignment 2
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(a) Wo = 1pp,1), and for any j € NU {0} and ¢ € {0, 1},

Wajiq(t) = (~1)EIF Wy (20) + (—

DT awW; (2t — 1)).



1 1 1 1
A 1[-1 -1 1 1
The Walsh transform matrix W = sl 11 41
1 -1 1 -1
(b)
Bwaish = WBWT
1 1 1 1 1 3 7 8 1 -1 -1 1
_1 -1 -1 1 1 3 7 6 2 1 -1 1 -1
T4l-1 1 1 -1 2 6 3 5 1 1 1 1
1 -1 1 -1 2 8 4 1 1 1 -1 -1
8 24 20 16 1 -1 -1 1
1o 4 -6 4|1 -1 1 -1
4 2 2 -2 =2 1 1 1 1
-2 -6 0 10 1 1 -1 -1
17 1 5 -3
| -15 =35 05 -—15
o 0 -2 0 0
0.5 45 =35 -—-1.5
1 1 5 -3
(¢) The modified Walsh transform Bwalsh is 7(1)'5 7_3;) 0(')5 7(1]'5 , and thus:
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(b) i. Let m € N\ {0}. There exists p € NU {0} and n € ZN [0, 2P — 1] such that m = 2P + n. Then
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4. (a) The 2D discrete Fourier transform (DFT) of an M x N image g = (g(k, 1)), where k =0,1,--- ,M —1
and [ =0,1,--- ,N — 1, is defined as:
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(¢) The modified Fourier coefficient matrix
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5. Coding Assignment:
Q1L:
MATLAB:
1 recon = (h » U'") x freq » (h » U'");
Python:
1 recon = (h » U.T.conjugate()) @ freq @ (h x U.T.conjugate())




