SUMMARY OF ORTHOGONAL QMFs

THM: Let Hyp(w) be a lowpass filter satisfying
[Ho(w)[* + |Ho(w + m)|* = 2.

Then a perfect-reconstruction QMF is given by
G()((U) = Ho(—LU); Gl(W) = Hl(—w),

where Hy (w) = —Hy(m — w)e 3*CN=1) which
is equivalent to h1(n) = (—=1)"ho(2N — 1 —n)
using DT FT[ho(2N—1-n)] = e 7*CN=D Hy(—w).
Similarly G;(w) = —Go(m — w)e 7«EN=1),

PROOF:
1. Must satisfy no-aliasing condition
G()(CU)H()(W -+ 7T) + Gl(w)Hl(w + 7T) = 0.
2. Substituting for Hy(w) and Hi(w) gives
Go(w)Go(m —w) + G1(w)G1 (7 — w) = 0.
3. Replacing w with m — w in G1(w) above gives
Go(w)Go(m — w) + (—=Go(m — w)e IwEN=1)
X (=Go(m — (1 — w))e 7 (T 2N=1)
= Go(w)Go(m —w) — Go(m —w)Go(w) =0 QED
using —e~ITEN-1) — 1.
4. Must satisty perfect-reconstruction
Go(w)Hp(w) + G1(w)Hy(w) = 2.
5. Substituting for Go(w) and G;(w) gives
[ Ho(w)|* + |Ho(w + 7)|* = 2 QED.
6. Need time reversal between gg, hg AND hg, hq;
7. odd-valued time shift between gy, g1 and hg, hq



