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() Incremental combination of sign-error LMS filters:
{sign-error LMS}¥
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Combination of AFs

e Definition: set of AFs combined by a supervisor

Better performance

Higher complexity (% Z O[AF])

e “Combination as a complexity reduction technique”
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THERE’S PLENTY OF ROOM AT THE BOTTOM:
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PLENTY OF ROOM AT THE BOTTOM

Algorithm 1 The {sign-error LMS}#

> (1) X

. 2 N [ 2
luill? = flui—1|® — [u(@ — M)[" + |u(3)
' > (M) X

y(@) = U;W;—1 , 61(i) — d(’&) _ y(Z)
Wo,; = Wi—1
forn=1,... . N
Wnyi = Wn—1,i + pn U; sign[en ()]
ent1(1) = €n(i) — pinllug]|” signle,, (i)]
end
W; = WN 4

v' Low complexity: (M + 1) x (does not depend on N)

v Suited for finite precision & FPGA implementation
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From the sign-error LMS theory:
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Minimizing N:  u,,
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SIMULATIONS

(i) ~N(0,1)  wv(i) ~N(0,107°)  (white)
White inputs: u(i) = x(7)

Correlated inputs: u(i) = fu(i — 1) + /1 — B2z(3), 8 = 0.95
Q: fixed point, 16 bits, F' = 13 bits (signed Q2.13)

{sign-error LMS}": nonstationary scenario
(M = 10, fixed point quantization, 16 bits)
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{{sign-error LMS}"1" and APA
(M = 100, K = 10, double precision)
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AF X
Standard APA (K*+2K)M + K°® + K = 13010
DCD-APA M+ K? + 3K + 2 = 232
DR-{LMS}* (2M + 1)L = 6030
DR-{{sign-error LMS}N}L 2M + K — 1 =209
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