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( START )
INITIALIZATION ¢
K_1=0’ a_1=0, S_1=~£~(')-| b-l=0’ X_“_]=0, k =0
S103
k>L YES
INPUT NO /\/8105 S113
v VEVIE RESTART
/ C.G, 1= Ck. C. G 1)= Cy,(,i-1) / or
¢ END
58107
CORE ALGORITHM

ANY OF TABLE 1 TO TABLE 4

S109

ESTIMATION VALUE ¢

/\/
/ Xklk , Zg|k1 /

k—k+1

ST

FIG. 2. FLOWCHART OF FAST He, FILTER GROUP; INITIALIZATION OF ax AND by
IS NOT NECESSARY IN TABLE 3 (C-WFHF) AND TABLE 4 (C-NLMS)
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FIG. 3

RESTART
or
END

FIG. 3: CHECKING OF EXISTENCE CONDITION; EXC'(k) = —0Ej, + p7?
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FIG. 4
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FIG. 4: COMMUNICATION SYSTEM AND ECHO
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FIG. 5: PRINCIPLE OF ECHO CANCELLER
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FIG. 7
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FIG. 7: AUDIO SIGNAL
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FIG. 9
EQUATIONS Mul. Add.
éx = ¢k + Ck_10k_1 N N
ar =ap_1 — Kip_1We, N+1 N+1
e = ¢k + Ci-1a4 N N
S = pSk_1 + el Wé, 3 2
- my - _ 0 1] 1 - T
= + = N N
ke || Ber | | ek
€, = Ck—N + Crbg_1 N N
bi, = [br—1 —~ miWe,[1 - e We, )™ OIN+3 | N+3
K = my - bk,;k N N
Trik = Tp—1jk—1 + Ki(:, 1) f’i;;’;f:;{:’(t;) 3N +1 3N
TOTAL NUMBER 1IN+8 | ION+6
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FIG. 10
EQUATIONS Mul. Add.
€r =cp + Cr_10k-1 N N
Sk = pSk..1 + 6£Wék 3 2
Qr = Q1 —p‘lkk_1Wek N+2 N +1
= + Tt N +1 N
i N Sk-1
Ak | | Ber || Gk
K, = iy, — by i N N
e, =Sp i 1 0
_ ékérkf ~ -~ .
Re,k = Re,k—l + Se1 LMk 3 6
X =pWR,, 10 1
e = X & 2 2
Sy =pS,_1+ szék 3 2
b = b1 — p LK We, N+2 | N+1
A A oy ; —-HyZp_qyip—
mk|k = iL‘k_1|k_1 + Kk(i, l)yk R:f(kl,ll)lk - 2N 2N
TOTAL NUMBER TN +29 | TN +17
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EQUATIONS Mul. Add.
Sk = pSk_1+ c{W&k 3 2
Kk CZ/Sk—l
= 1 0
i Ky
cer ~
Re,k = Re,k—l + Sk_kl — Ck—NHk 3 6
A A oy AU —HeTp 11k - .
wklk = wk)—l“ﬂ—l + /.LKk;(, .l)Jk R::(kl,ll)lk L 2N + I 2N
TOTAL NUMBER IN+81|2N +8
EQUATIONS Mul. Add.
Kk eoc:,f
= 1 0
Pk K4
Rer = Rey—1+ €ockCy — Ch—nN i 3 6
A ,\ o —Hp&p 16—
Tk = Tp—1jk—1 + Kk (5, 1) 2 e [ 2N 41 2N
TOTAL NUMBER IN+5 | 2N +6
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FIG. 13
ho h1 ho hs3 hy hs hg hr
0.0 | 0.008 | -0.012 | 0.064 | 0.013 | -0.052 | -0.007 | 0.039
hg hg h1o hiy h12 has hie | his
0.011 | 0.0 | -0.002 -0.009 -0.016 | -0.013 | -0.001 | 0.004
his | hir | Mg h1g hao ha1 hag | has
0.015 | 0.013 | 0.007 0.0 |-0.001|-0.002 | -0.001 | 0.0
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EQUATIONS Mul. | Div. | Add
Sk = pSk-1+ (1= 77 i 30| 2
5 Uk [ Sk-1
K1) = { Ko (1:N=-1,1) } 010
ul -
Re,k(l, 1) = Re,knl(l, 1) + ? - uk_NKk_l(N, 1) ) 0 7
-1
.. - Yk — Hyy—
= Iy_ K(:1
T = Tp_1 + pKi(:,1) R elLL) Wel| 1 | N
TOTAL NUMBER W6 | 2 N4
* EQUATIONS Mul. | Div. | Add
7 _ X €Uk
K’“("l)‘[Kk_l(1:N—1,1)} Lol
Re,k(l, 1) = Re,k—l(L 1) + eoui - uk_NRk_l(N, 1) y) 0 2
. - Yo — HipZp-1
= I_ K.(:1
& = &1+ pKi(:1) Rl ) IN+L| | 2N
TOTAL NUMBER AN#4 | 1| 2NR2
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