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Abstract

This paper proposes an adaptive linearization method of
Volterra nonlinear systems using DWT(Discrete Wavelet
Transform) and an LMS-type predistorter. In particular, the
proposed wavelet transform-domain lineatization method
leads to diagonalization of the input vector auto-correlation
matrix, which yields improvement of the convergence rate of
the corresponding transform-domain LMS algorithm.
Furthermore, the adaptive Volterra predistorter followed by a
corresponding weakly Volterra nonlinear system(here, a TWT
amplifier model in a satellite communication system) is
utilized to compensate for the distortion in the output. Also,
12-PSK and 4-QAM are applied as the input to the nonlinear
system to be tested. Some simulation results show that the
proposed linearization approach has better performance than
DCT-based or conventional normalized LMS algorithms do.

I. &

AA wAdggol EAste Al2E(AE B, ¢A
g o AlAwd el QAM, HlAHEHo= & &
2 Aol FAHZsF AA A= loudspeaker 5 )l A,
N &Eo] MPARE e Ro] HFAS B AaH)
Agssl dexdoz a7k ol viMY AlAE
A e vAY g B4 WHoRE £AlddN
AANNTRA vhHn algolade F3l o) Uk
E =RoME vAdINE BASE Jles g9 3
gtRold] g8=Ho] & g B HEE o] §gth
oy A EdHE "We HEAe EAFS vy
"E] Fx 7|8t AN St AEe Fae]
ol wet 2 3 Aol FeIde Aotk 53,
Ag EeHe gy dngFol Hx FHF AS (LMS)
He o2 o), A% FR el Mgl w3 g
HEle] 4% P uHA BI FH Aol & 9
& PAY B =EdME LMS AHg E=Hz "y
FE &g P77 Yo, dolER WE 3y B
2

2 "EY s FgesicH, EHE 4F d9F

swnam@email hanyang.ac kr
T oAb dojER WE OWD)E ¥ ¥ MY Ayt
W dEdE 2] @ de] 1A EEE Y 7
Qe EAAS ojRsu1,2] &, AY B & HE

S LMS A8 "y A EE e "Hejo) &
F ALt &, E =RdAe BAAdEe d43E
Holl Al BAAstm, £ RA7ie FEEEE Y
7171 913iA DWT(Discrete Wavelet Transform)ol] =4
A3 BeHe WHE AL

o of

> He

A

&

I1. Volterra Aj2¥ 2.d¥

B RN AE MY ALFL e 2ol
£33

=4 33 Beleh g42 2URERT
N-1 N-1 N-1 N-1

Anl=D mlikin=il+ D > ki, j.kbdn—ildn jl[n-k]
i=0 =0 j=i k=0

1
A7IM Anl F el A BAE7Ie AEF %%1(%)
vdepdl e, il ml ke 24 A3 33 Ay
Adeldl], N & A&d9 WEdy £ YEdH
K& 12 Bx 2dg Ade A5, K8 34 Ba
ezl Ade AF, kB A28 & B Ad
At Gebld o535 2.

K =N )
K, N D &

2
K; =K, +K,, N=4 )]

. 22BAE WE Yoz EASY e 2ok

Mnl=hX,[n] )
7)4 () & Hermitian QAtz}ol: h, &= Eela 7
g e, X, [#E AA B 4" deE ou)siH
oest gol Belg = k.



X, [nl=[xn), dn =1}, xin - N +1] |
L[], P n)x [n -1, X2 n - N+1x"[n - N + 1)
=[x][n] | xgn]l ©)
x;[n] < Eelat "Welo A% 49 HE, x.[n] € xn]
2 2e A §£ oo, A8 ¥ AsFEH AF
el theg Y4 Ee] xHoE olFoly it
R, =E[X,[7]X) [n]] O
Ry & Bz 99 38 382 25l LMS Hg ¢u
FZe 3 5 dY 4 PF Ry 9 IFA X
o AH e B0l Y7} AR, T/ BEE Fol7] 9
A FUeEErl BWIOWDFE AY Forshpower-
normalization)& E8lo] 7AE X, [n]& decorrelating *]
2 gart ok

III. o]°Y g0 83 9@

glojEgl MEL AFA, FANY, £84 2ly F
Lol gopof sMA =72A Fo] FHEHo fri34]
o|B3 Wao] e FAL At I B +4F &
nF Az} FAS5 B Aol ¢+ 1 AFH

38 7|A 52 AggeEA FEAUE ARE-Fos

A7l Aesitks Folt3-5]. 2-WME HolEY MHL
}23 go] EEE 4 AUTH3]

fO=Yc®p, O+ 2> 2" d,kwQ't-k) ®
k

k=~wj=0

M o

ANA ¢, (k). d, (k)= T3 2Tk
o) =[ fOp(t -kt ©®)
dj(k)=jf(t)2j/z¢(2’t—k)dt (10)
29 ¢jo)]B8 "Wy 93 F2E I¥ 1% o

Fig. 1. Filter bank structure of two-band Wavelet Transform
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Fig. 2. The proposed Volterra series-based predistorter
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Figure 3. The baseband  satellite communication channel model
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Fig 4. Simulation results: (a) Input
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Tabel 1. NMSE at the compensated system output
# 1. 23" A28 29X NMSE

SNR=30dB

NLMS 4.97x107
DCT 4.4x107
DWT 2.5x107
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