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Implementation of Adaptive Joint-process IIR Filter with Generalized
Lattice Structure
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Abstract - An adaptive joint-process IIR filter
with generalized lattice structure is implemented
by modifying the conventional lattice filter and
makihg an adaptive algorithm in a system
identification problem.
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#HZ, AZA A7) (noise canceller), AARER
(system identification), 22 2 2 2) (adaptive
modeling) 2okl A tAE AFZHADSP)E o)
&8t IRHoln A FHYE & UE EAX
A4 BLE(transversal filter)7} da} AlLE T g
o a3y, FEAFHNII SANENY AEe
7t =2 AEY AS 1H5A BEg(eigenvalue
spread ratio)o] F7tsted F™RAT et zyst
© Yol "FT1)2]. "t Az ok A
FH 4 X (convergence speed) & 43357 3% 4
F71 AYH 3 Qi)

¥ Hx A5 212 FRLS : recursive least
square algorithm)& 22} A|Feo T H233
o 22y "He deugE Feb] e ge
AdEH 29 drds ZE AFY Fd y)
#gted ZFrteld, 14 RLSY 1 EZL 949 ¥+
A wfeo EdASRA He gHE 1 Y7 o
2o F2 LMS(least mean square) &8 Z&&
ALgste HEHEE dAstn i)

A § joint-process lattice BEE FYoE9 3}
(backward prediction error)ztell Ao %7} &a) st
A @ol FHUEEE FHANL F YL B oY
2}, %3 AYx9 DSP(a finite precision digital
signal processor)& ©l&3% £XAH di EAe)

$&8ltt, =3, Gram-Schmidt @3 AL
Z ©AIEZ (stage by stage) FH37] we
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gz, B =FoME 71&(conventional)?] #A
ZAGE A g AHRAE H(z)2 AR 2 A
dRkH(generalized) AAFZRE e FHE
joint-process [IR ZHE FE= PP A
o}, A¢t"d "Hele= AR(feedback) FZE A=
g IR ZAxl "Eolxgt FIR HE XY RE ¢
Al(stage)ol A FTHEextes AAEHS &3}

D2 wE FILT 548 g =@, FIRF
IIR 54& &4 xgsiv, 7€ ¢xnadFE ad
2 ALY £ Jg B ol JEY AR
o ¥Rt o FL& FHELE HEAE 59
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gutglel A3 el A2 joint-process IR 2
Hel B85 29ld Y. 18022 H
A DAl i ALAEFQA f(m) Fuiq
£23 pm)e FAE U2 2.

flm)=fii(m)+7; by (w) (1)
b(n)= Si—l (n)+ 7ifici(m) (2)
&, e 1H @AY AL A S (reflection

coefficient)e]™, Hz)T ©W&3 Zo]
A Z 5 (all-pass) BEHE o] &3t}
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H(2) =24 @)

A71A, av AF Foigoeltt =09 AS
42 2 &4 4 A ordinary delay operator)®} 24 H
o}, H(z)=2z"", Agdy  FHE  J&9
joint-process FIR Z#t ¥¥ o] Tz 2o}

Nat g9 A2 4(3)9 S(pole) HA
el EA4UAAE AASY wabd, 2(3)e]
XA o F, |6<1Y9 @ BEE GAIY =
dE 9 AA FxR} FAAFZo|7] Qo HAA
F(lattice coefficient) y,= 13 -1 Alolo] k&
7rA oF o},

a9 1. 4493t AR joint-process IR € E

2.2 2Auist X IR 2o M2 ¢nals

21" Atg AL joint-process BEI I
B 292 33 2o

W(m)= 2; Wi b n) @)

q4714, wEe
coefficient)©) t}.

7Y N S (desired signal) d(n)el W t}L9
H7HgS ], & A

A dAle] YA S (tapped

Ja= 1 El{e(m)?] (5)

D, e(n)=d(n)—(n)
ARATE F37 Ao, gL e Hyiy
& A9

J,= L ELUAY +(b4m)) ®)

2zke] Aol ddtd  J.o 1,E H4a 8
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Astel LMS YuPEFL o3 Tee
&

rdn+ 1) =r{n)+u, V r{n) )
a;(n+1)= a;(n)+u, Va;(n) (8)
Wi(n+1)= Wi(n) + 13V WL n) 9)

A7 AM, pE FHAA(convergence factor)o]th,
a3z, Vydn), Va; (W} YWinE 47 9Gg
3} Zo] Fojrd,

97;(ﬂ)=—m (10)
Sa,(n)= aiffn) an
$W(n)=—'a—;,g'&—) (12)

10 A6 A, Vy(me T 2

o Yerd + gt
Vrdm)=fn) bi_y(n)+b{n)fio,(w) (13)
A% pe PHoz, JADH 4D el A

(5% sy, 59 Va(mt IYWnE &
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Va;(n)=—e(n) 2; Wi(n) on) (14)
V Wen)=—e(n)bn) (15)
‘?_]',
o n)= aab; ((’;)) (16)

durst AxRGHE 4 DA dEd . H(z)olA
A& (feedback)S 2t 371 WE 2(16)9] &
271 sk, 416)e H(2)E s, ANY
 dd. 234y, s(n—D MEFRE 22 3§
B2, ol& AZd7 A% & FES FE H
o2 A9iIdE ae USFH e Aoz
Yebd £ gl

a(n)s a(n—1) a7
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ol Ued 4 Q.

—630-



gn)= %—1(")‘*’7{(;‘—1(") (18)
tdmy =t (W) +7; $ioy () (19)

q71A,

Ci( ﬂ) - aa ( n)

828, 401D,4302)9 2139 #HE Fio
217, 2@ A9 ddmEA BE AFES
e A o2 A (update) T & AT

A Pol BT AFH) Astel, A
Y 8RS Agdel o Ay Sus

G(z)=-0.015427°+0.04622 72 +0.04622 '+ 0.0154
1.00002 % —1.9000z %+ 1.45002"1 - 0.4270

zelddel A8d B 3348 ddaged
Ztzte] sebole BAIEE 4 =0.001, 4=0.001,
u3=0.350°]1th.
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