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A Dual Sliding Window Recursive Least Squares Algorithm to
Improve Estimation Performance in Time-Varying System
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Abstract

The Least Squares (LS) algorithm is common in fields like regression analysis and signal processing. For online
applications in time-varying environments, the Recursive Least Squares (RLS) algorithm with a forgetting factor
performs well by reducing past data's influence. While Sliding Window RLS (SW-RLS) can achieve good results by
adjusting window length to time variations, a suitable adjustment method has been lacking. This paper introduces an
SW-RLS algorithm that automatically selects varying window lengths based on the system environment. Its change
tracking performance is comparable to variable forgetting RLS. After convergence, its estimation performance matches
SW-RLS with long windows and is 7 dB superior to variable forgetting RLS.

Keywords

recursive least squares, sliding window recursive least squares, time-varying system estimation

* AFey AAAHREA TS 2 * Received: Mar. 28, 2025, Revised: May 22, 2025, Accepted: May 25, 2025
- ORCID: https://orcid.org/0000-0003-1779-3484 + Corresponding Author: Junseok Lim

Dept. of Electrical Engineering Sejong University Seoul Korea

Tel.: +82-2-3408-3299, Email: jslim@sejong.ackr


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2025.23.6.153&domain=https://ki-it.com/&uri_scheme=http:&cm_version=v1.5

)
S
o
)
off

20K
o2
o
iy 10
o
2
>
mr
o
S
>
oo
i 2

B
24
E:iJ
g
e
=
AuH
o[N
rlo
-
r {
Ao
r—\[rl
e
ox
B
o dr o
2

ofN o —

X
wy o ot rof by L 9

n)
o
ki)
=2
iin
riu
=

ol d % RLS (SW-RL

dugEe g 4o HlOlEi 4= %%

Qgjd dHolHE HFoEN AWA A F&

6‘}1 dtHow o ¢ £ F FA AT
l

21—

AT SWRLS B frAb daleFSold 3t
o] ofA ARMEA ¢tk B =RoAE
SW-RLS7} AlWA Al2El 3HAof g5 Zol7} A=
O 4595 A5 dgshe gueEs A,
7haske AdedlA A FHAL 7 B AS
RLS9} ARt 48 % %Xé e T8 1
A5 2= SWRLSY 4 & 4 4
AREHS BRI

Il. 0|5 A= A%9{X| SW-RLS
2.1 SW-RLS
ol Alz=glo] 4 ()7 o] nddy 2 ),

Y =u Xt k=0 (1

pUp—1"" 7Uk~—AV+1] ot
dzom Age Sdag dolde
715}04 #71 dole7t FA A= dFE =]
, RLS duggin o U2 34 d5< HAE
A @3 o] §% Qe L2 A= A% 7}

e =

T AE oA g7t gle ),
L= 3 pi(gux,)? b)
k i:k*Lﬁrlp i ik

o714 p= B2 A%l A 92 ol el WE
2 SURL ANE 002 YA, B Aad
s xel A8 237 9 4 Ak

)Ek :ﬁzl’;k;:ﬁk;’;’k; A3)

A7l R,= Y o ulu, R, =P,0lx

k
Vi = Z

i=k—L,+1
A2 HolHE 8, 4 (o2 AY e
HelBE BT, o] T e B o L
2 vle] 3@ ol dolg F& AA%UA 4
e E CIEL LR RS

P uly; olth SWRLSE 4 4oz

15%:(;)13,:,,11—Fu,:fu,f)il Q)

~ -—1 . —1
Po=(F.' ="/ u, ,) )

JHER A @), 4 (9 % 4 3 et A
A SW-RLS7} $AETH7).

22 0|8 L% SW-RLSE #lgh d =% MH
=2

g A=$-E AH8SE dWF SWRLSE AHEE
3, Guto® whe WA F23 A el
A 2 AYES SO I o & =
e P AW A2E S 5 AREE F
Aol GAs7] AsiA 7o e dolef A=
E AH&3ke SWRLS ¥uElge At At
FazlEe wE WS AAE A, Aot #e
A= @16‘}7, MsPE vl gheksiAg A< gl
= A% Aok A A=gE "el s =TE
7]1E SW-RLS®l| 23ttt



Journal of KIIT. Vol. 23, No. 6, pp. 153-158, Jun. 30, 2025. pISSN 1598-8619, eISSN 2093-7571 155

p(k):pmax . 2*(a|e(k~)|7),(% |e(k Pe ¢
$ W) 28 94 BF AR, )
P A B2 AT, av 2AY A),E AHE
A AL 7 7l ol AESE SheE =
gle 19 19 é o

2

6— |

/\ltﬁ 3&75‘01] %%X# 07 AHFsl= oF

SW-RLS7} & <= t} A

ATE dolry] YA F 1& A 7]& SW-RLS
@_

é
o

& O02 ASIHIL ol 17 19 43F A=
S AY R 2718 ¢ 4 Aok HeH

ol ol
mx o
>, d

N

frtt

o
NS
Q‘L
[u:
S
B o

e A BHES

B AL (0= py, -2 8 A
Wol F7HEIE, o714 N& BE Aol ki A
#948 AGE W g B WAl 2

ol mje} ek,

| Set: Llongx Lenar Laata |

v

Forgetting factor: p(k)=p_.. 2

aleck)l

|€(le is mean of the residual
energy in data window

v

P <093and L, > L

andusing long window

Switch to
short window

yes P(K)2099and L, > L

andusing short \wndo“

Switch to

. no
long window

| Keep current window |

end

a2 1, A5 ME =2

Fig. 1. Window selection logic
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Table 1. Dual window SW-RLS algorithm

Initialization: x_,, P_, =¢,I (¢ >0 ), forgetting
factor: 0<p<1, length of data window: Z =17, ,
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system case
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