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SYSTEM IDENTIFICATION / MODELING
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FIGURE 2 Application of adaptive filtering to system identification.
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ADAPTIVE CHANNEL EQUALIZATION (V)
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FIGURE 3 Appiication of adaptive filtering to adaptive channel equalization.
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SUPPRESSION OF NARROWBAWD INTERFERENCE
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FIGURE 45, Strong narrowband interference X(f) in a wideband signal W(f).
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ADAPTIVE DIRECT -FORM FIR FILTERS
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LEAST SQUARES CRITERION (LS)
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RECURSIVE METHODS BASED ON THE MMSE
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THE LEAST-MEAN-SQUARES (LMS) AL&xORITH
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PROPERTIES OF THE LMS ALGORITHM (1)

- The cate of comveryemce JePev)c[S ov the (owo‘o;mas :
D S‘!‘ep S;ze }L‘. TLe_ L\‘.ﬁl\ev‘. ‘K,\e anue 0( ‘.L ‘H«e {as‘l'e,(‘ %e

C°WVQ'“3€MC€. The L\:slxex He vadue of p Hee L\}al\e(‘ He
@qu Meav S(iuCL\"e oo oelveved bj He al)ﬂorium.

LD Ei%ﬁ\/ogue S)’VQOLA of (B-M : TLe @qrﬁer He e«'gewaﬂue 9?“&*‘{
e slowee dle Comverq exce -

- Thee is o +ode-off loeeree«q Comvecqenice gFeeJ ond Finel
MoV sc’uoure exYov:
~ The QQjoviu«m S S‘h:J:Qe 'Pm%cleci

Q< h < '5%_ whexe ((]Max e e -Qa\(ﬂe},f QJ‘%M\/OE‘*G

MoX o(_\ (EM



PROPERTIES OF THE LMS ALGORITHM (2)
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FIGURE .9, Learning curves for the LMS algorithm applied to an adaptive
equalizer of length M = 11 and a channel with eigenvalue spread A,.,,/A,., = 11.
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RECURSIVE LEAST SGQUARES (RLS) ESTIMATION
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RLS ESTIMATION (4)
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FIGURE 140 Learning curves for RLS algorithm and LMS algorithm for adaptive
equalizer of length M = 11. The eigenvalue spread of the channel is \./A ., = 11.
The step size for the LMS algorithm is A = 0.02, (From Digital Communication by
John G. Proakis. . 1983 by McGraw-Hill Book Company.



RLS oxﬁu«w\

Aiwmtotiong: éCOmPQexn'-k/ v M3

- S*‘on\:ief-ly of We a?am%u
\‘eq\dtes lni.ak precision

orrtbmedic (24 bits oc Mor&)
( Comptdabon of LAQD)

’R‘l‘e \1"1 ae So eu.‘io\q

Use a Sguafe—wof' LS ) wnl-lAM
busQA ovq LDV deCoMPosr"wv) o( 'Rﬁ(ﬂ of P (u)





