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EEE 5502 (Fall 2022) — Practice Multi-Resolution Applications, 2022

Question #1: Consider the following analysis wavelet bank and filter bank.

X(@) —» BV (z)
"@-"-’ a0

(a) Use the Noble identities to simplify the analysis wavelet bank (left) diagram and represent it
as a filter bank (right). Determine My, Mi, and Mo.

Solution:
My=2
M, =14
My =14

Fo(z) = (1/vV2)(1—=271)
Fi(z)=(1/2)(1+ P z_3)
Fo(2)=1/2) 1+ 2zt +2724279)

(b) Compute S0 (z2), B3 (z2), and a?(2) for an input z[n] = §[n] + 26[n — 1]



Solution:

X(2)Fo(z) = (1/V2)(1 4+ 271 = 2272)
X(2)Fi(2) = (1/2) (A + 3271 + 272 = 3273 — 2274
X(2)Fo(z) = (1/2) (143271 +3272 + 3273 + 2.7

B0 (z) = (1/v2)(1 - 227
B () = (1/2)(1 - 227
a®(z) = (1/2)(1 + 227



Question #2: Consider the following synthesis wavelet bank and filter bank.

BD(2) @ : X@ pw(y) _"M X
B@(2) @ BA(2) _’@ -Fl(z) X,(2)
a?(z) @ a@(z) @ X3(Z)

Let these filters be defined by

H(z) = (1/V2)(==" + 1)
G(z) = (1/V2)(=" +1)

(a) Use the Noble identities to simplify the analysis wavelet bank (left) diagram and represent it
as a filter bank (right). Determine My, M;, and Mo.

Solution:
My=2
M, =4
My =4
Fo(z) = (1/V2)(=z" +1)

Fi(z) = (1/2) (=213 — 272 4 211 4 1)
Fy(z) = (1/2)(z T3 + 272 4 2 4 1)

(b) Compute z[n] for



Solution:

5(1)(2)(22) _ \/5(1 + 2—2)
BA(2)(z*) =0
a(z)(z4) =9,

Fy
Xo(z) = a?) (24)F2(2) =z 4224234271
X(2) =l bl m e a2 g 2y
=2 4142724270+ 271
Hence, we get the output

z[n] = =d0[n + 1]+ d[n] + 25[n — 2] + d[n — 3] + d[n — 4]
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