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m FIR Iattice propagation equations: m Cost function:
filnl = fi—1ln] + rigi—1[n — 1] T(mlnd, gl m) = 2 (B{f2001)} + {3 [0))
gilnl = kifizilnl + gi—1ln — 1] ® Optimal reflection coefficient:
= MZ:I(L;l;rity of thle la::izc:structjl;ezl(z) K0Pt — —2]52{ Sm—1ln] gg%l[n - 11}
( e ) - ( 1o ) ( pe) ) B{j2 4[n] + g2 1ln— 1]}
M;(2) ®m Time-averaged estimate of coefficient:

m Lossless property of lattice filters:

. Fln] = =23 g1 li- 1111/ (F2_q 4921 [i—1])
det(M,(/*))] = (1 — 52) = =]
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® Total energy at (m-1)-th stage: m Recursion for the reflection coefficient:

Ep_1ln]l = Y (f2_1[n] + g7 _1ln — 1)) . Ep1ln—1]. fine1[nlgm_1[n — 1]

i=1 Em[n] = —/————Km[n—-1]-2
Em—l [n] Em—l [n]

m Recursive computation of total energy:

Ep_1[n] = Ep_1ln—1]14f2_1[n]+g2_1ln—1] ® Incorporating step-size:

~ En 1 [n - 1] ~ H
m = ———————Rmln—1]- m— m— -1

m Reflection coefficient revisited: Fmln] Epo1ln] =1l Emfl[n]f tbrdgm—a[n=1]

n—1
2 Z JFm—=1[llgm—1li — 11 + 2fp—1[nlgm—1ln — 1]
Fm[n] = — =1 ® Time-varying environments:

Emfl[n]
Ep1[n) = BEp 1[n—114+(1=8)(frm_1[n]+92,_1[n—1])
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® Under stationary conditions: ® NLMS update for regression coefficients:
—~ —_ =z _ = _ B
Rm[n] = Rmln = 1] = fimln] fmlnlg,n—1ln - 1] hin+ 1] = h[n] + (m) gmlnlem(n]

B Regression using reverse outputs:
ymln] = i hil[nlgsln] = v 1n] + hamlnlgmln] m Recursion for norm:

k=0 2 2 2
0 o n = _1 n + g n
m Estimation error at m-th stage: gm[nl lgm—1[nll mln)
m Initialization:

em|n] = d[n] — ym[n] = d[n] — hi|n n
n] = dlnl = ymln] = din] ,;::0 Ll ln] 6 € (0,11, folnl = goln) = ulnl,u < 0.1, fm[0] = gm[0] = O,

Em—l[o] =a>0, Hm[o] =0, hm[O] =0.
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® Normalized step-size tracks variations in environment: ® Superior to the LMS : lower noise sensitivity of «[n]
M and better tracking capabilities via p,[n].

pnlnl = 5l

m Prediction errors are the cue for adaptation.
® Computationally simple and attractive for practical

® Prediction errors small : E__;[n] small and p,,[n] large implementation.
in magnitude, i.e, fast adaptation mode.
[} Noisy environments: Em_] [n] large and “m[n] Sma“er in | Convel‘gence Of GAL il‘lfel‘iOl‘ to RLS'based lattice

magnitude, i.e, noise rejection mode. structures.




