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Low Complexity Gauss Newton Variable Forgetting Factor RLS
for Time Varying System Estimation
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ABSTRACT

In general, a variable forgetting factor is applied to the RLS algorithm for the time-varying parameter
estimation in the non-stationary environments. The introduction of a variable forgetting factor to RLS needs
heavy additional calculation complexity. We propose a new Gauss Newton variable forgetting factor RLS
algorithm which needs small amount of calculation as well as estimates the better parameters in time-varying
nonstationary environment. The algorithm performs as good as the conventional Gauss Newton variable forgetting

factor RLS and the required additional calculation complexity reduces from O(N? to O(N).
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Fig. 1. Channel estimation performance in the abruptly
changing channel environments

A At A3 Wik adlelx F49 A
MSE (mean square error)s dB "/P-"r]i Eo:‘\:]-

a7 104 300 AZ ~Elo]F
E_ud H] R r,H/\]-o
SGNVFF-RLS 47

< & g 3k

tlo &l

GNVFF—RLS[S]E} xﬂ LPH
Zo] A9 vkt eg By

¢

d.

42. ofzf A=0 FH3doM ALZER vk
e =4

ofe] Aled Ahgleld] Aoz Wshe A

4% SaA Algksl we]Fo] GNVFF-RLSP2}

AR Ass Kok AL ] SlaiA

GNVFE-RLS©] #Aloksl =25} 7bo] 23} w4 2 3}

W7E Al 2 stellA AlEwlo]l S sk

d(n) =h"(n)uln)+v(n), (36)

3714 hT(n)=[aln)1], a(n)=1.6cos (2rf,n),
uT(n) = [s(n*l) s(n*?)], s(()) =
Hol7] #I3F HE= vt o] AHelEl= MSD
(mean standard deviation)& AR2-3lt}

0o
L= 3 s

MSD= Efh(n)— ﬁ(n)] , 37

1M am)e FHE A Stk aElw
fn=0.005 2 AA3IAT) o] el QL& Ayl 1
3 20 Aejsje] agle) 223 & el 19 29)
A3k 4] S1a 2 Alse Abeebee] 7 ok
TElFEtele] 34 A Aol g ¢ 1% Aefaisic

I3 29} ¥ 42 B A9kE uidoe]| vlmoakel
GNVFF-RLS"'3} 4150 2H51] 5dBH-E 25dB Ale]

1144

SNR [dB]

T8 2. £,=0.05% @ of=] A5 AgulelA 4 A

H| 2L

Fig. 2. Estimation accuracy comparison with MSD in
various SNR at f,=0.005
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Table 4. Estimation accuracy difference between
GNVFF-RLS and the proposed algorithm
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