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It is known that the problem of FIR filtering with noisy input and cutput data can be solved by a total least squares
(TLS) estimation, It is also known that the performance of the TLS estimation is very sensitive to the ratio between
the variances of the input and output noises, In this paper, we propose a convex cotnbination algorithm between
the ordinary recursive LS based TLS (RTLS) and the ordinary recursive LS (RLS), This combined algorithm is robust
to the noise variance ratio and has almost the same complexity as the RTLS, Simulation results show that the proposed
algorithm performs near TLS in noise variance ratio ¥ =1 and that it outperforms TLS and LS in the rage of 2<y <20,
Consequently, the practical workability of the TLS method applied to noisy data has been significantly broadened,
Keywords: Noisy FIR System Identification, Total Least Squares, Least Squares, Convex Combination
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Fig. 1. The model of noisy system model.
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Fig. 3. The estimation error in {21) against the ratio between
input and output noise variances. {solid line: the
proposed methad, dashed line: RLS, dash and dotted
line: Zheng's method [3], solid line with circles:
RTLS [2]).

Estimation Error [dB]

J2| 4. A (23)3 22 AIAS0A] YE2 ZSh(0l EE AlA
o FY @A bl (MM MoKl YR, TALS,
UHNM: Zheng?] LTRIE (3], Haf AM: RTLS [2))

Fig. 4. The estimation error in {23) against the ratic between
inpul and output noise variances. (solid line: the
proposed method, dashed line: RLS, dash and dotted
line: Zheng's method (3], solid line with circles:
RTLS [2]).

© S} 4 RILS z] o Zheng®] WS A8
3 elE (3] 9 &% RISS ARG 3 Alosl 93}
£ vlizsto] A8t 914 2ASS st &0 T
2, 78 1004 2074 WBAZRA QL Aol
= A3jol s ] Ao go] AY TS
991, =19 9= 41z Zo| RIS A £ 2

BE Witk 12)a v e S0t st Aol
Zo] Akt go] ohE Sl vishe St 2
LERH A

VZEE
2 2ol A TLS9} LS| RS £ Aiso) pate
FIR A28 QAN AQkslgir), zt o4 A A
TLSHHo] Yt Zelol H-gulo) I? 519

2, AN el ol T S5 } o 28 7}
B3 eole) NS 5T % UL mvf

LE

B e ukelxpe] A auklstelLao] z|le g
FHH AT (HOFAE UDIO0002KD).

¥ugH

Mo

1. C. E. Davila, "An efficient recursive total least squares algorithm
tor FIR adaptive fillering”, (EEE Trans, Signal Processing, vol,
42, no. 2, pp. 268-280, 1994,

2. N, Choi, J. Lim and K, Sung, “An efficient recursive iotal
least squares algorithm lor training multilayer feed lorward
neural neiworks”. LACS vol, 3496, no. 1. pp, 558-565, 2005,

3. W. X. Zheng, “On noisy FIR filiering via lotal leasl
squaresestimation,” Proc, ISCAS 04, pp. 23~11126, May,
2004,

4, UFEM & HA0| Ft FHB0| U FRY AAH QNS
st NS FHH0| TS AR FTSHEIT 299, 25,
7101, 2010,

5. J. A, Garcia, V, G, Verdejo and A, R, Vidal, “New algorithms
for improved adaplive convex combination ol LMS transversal
fillers,” /EEE Trans. instrumentation ana Measurement, vol,
54, no, 6, pp. 2239-2249, 2005,

6. S. Havkin, Adaplive Fifter Theory, 4ih ed,, Englewood Clilts,
NJ, Prentice Hall, 1996,



380  ERSAHURK) X29H HEE (2010)

Xt o

*d & 4 (Jun-Seok Lim)

1982 39 ~ 19864 28 MEUStR TIXIBEl) (3
198641 39 ~ 19881 2% MBolfEim MREZAN (41
199313 38 ~ 1996%3 85 MBSl TIXER3hY (YiAh
19881 28 ~ 199311 4F Iholsoins B

19964 78 ~ 19979 128 LGEM7IGH MYNHPH

199843 38 ~ MM MiSCystn HxFHEgRt HA2in 0

¥ £ I (Yong-Gook Pyeon)

19933 28 AH TX[Zta} Stat

1996\ 2% PSoh TR} At

2004 28 MIEEH TXES ST g}

20041 9 ~ B ZHUTRUY MREHY Dg



