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Blind Multiuser Detector Based on FLOS in Impulse Noise Environment

GUO Ying, QIU Tiar shuang
( School o Electronic and Information Engineering, Dalian University f Technology , Dalian, Liaoning 116024, China )

Abstract:  The presence of norr Gaussian ambient channel noise in wireless systems can degrade the performance of existing
blind MUD ( MultilUser Detection) method. We investigate the problem of blind MUD in alpha sable digribution noisy communica
tion channels by addressing the negative effects of heavy tailed noise to the original blind MUD algorithm. This paper proposes a
new MOE (M inimum Output Energy) criterion employing FLLOS (fractional lower order statistic) . The asso ciated FLOS MOE blind
MU D method, based on a stochastic gradient descent algorithm, is able to mitigate impulsive channel noise and MAI ( multiple ad
dress interference) . Theoretical analyses and the computer simulations indicate that the new detector is not only suitable for G aussian
noise condition, but also robust under impulse noise condition.

Key words:  blind mulkiuser detector;a stable digribution: fractional lower order statisic: MOE

[5~8]
CDMA a
, (MAD). ,Nikias 11,
1979 K S Schreider ,
llJ 9 9
(MUD) MAI?
CDMA
2 2 a
, ( MOE, Minimum Output Energy)
el , MOE
[4] 2 a
2 a
: 2006 06 30; : 007 0228

(,No. 60372081, 30570475).; (No. 20050141025)



9 1671
191 . K
> r(i)= Dy Abi(i)sit n(i)= SAb(i)+ n(i) (7)
exph ja— Yl t|a|:l+ stgn(t)tan{a_]] , a#l k= . .
9 (1) = 2 . 8= s sc/, A= diag(A Ag). b(i)
expy ja— Yl t|a|:1+ stgn(t)%logltl] , a=1 =[by(1) bK(i)]T, n(i) SaS . 1
(1) r P P
, a€(0,2] w€ ", :
, a , 0< a< 2 y(i)= wr(i)= w'SAb(i)+ w'n(i) (8)
a ( FLOA ) BE-1,1] ,B=0 :
,B=0,0a=2 ;v 0 by(i)=sign/ R(W'r(i))] (9)
;a€R 312
B=0,a=0 Sas (Synr
metry @ Stable distribution), SaS [10]
MOE
FLOA-SaS. FLOA a
— (MMSE)
1— X a=0 a , (8)
SaS ; y(i) w' SAb a
E(1XI?)= C(p, q) ¥'%, 0<p< a (2) win(i) . a 7 a
s C(P: (1) P a ° s ’ [10]
2— X v SS MOE
, X Y ( Covariation) : (p< a)
E(XYY ") ’ nr
[X. Y]o= Sy % 1$p<a (3 MOE
0 At o e FLOS-MOE :
S YPIELYIT Y A Y Y] = Yy .
. J(w)= E(1w'r(i)1?) (10)
[aX,+ bXy, Y] = a[ X\, Y] o+ b[X o Y], (4 0w "
[X. aYi+ BYylo= a‘ V[X, Vi]o+ b9 VX, Vl, (5) P - sifsisyar= Iy- s (1
X v Sas
w= S+ X (12)
5 X ,
3 x= Pw= Px (13)
x , 8 . (10) :
31 J(x)= E(1(si+ Px)"'r(i)l?) (14)
3.1.1
K DS CDMA xi= arg min/ ( x) (15)
r(1)= i/*k %bkﬁ)w- i)+ n (1), g(x(i)= T0(%) e

0t <MT (6)
Ap {b(0))050" si(t) k

N=T/T,T T.

n(t) Y FLOASaS

(1 s ()" (1) |
P[(si+ Px(i))"r(i)] " VPr(i) (16)

x(i+ =x(i)— W(s+ Pe(i))"r(i)]" VPr(i)
(17)



1672

2007

[(si+ Pe(i)"r(i)]" Dmi),

x(i+1)=x(i)- B

Wr(i) 17+ ¢
¢ (18)
v(i+ U= wir(it U= [s+ Pe(it UJr(i+ 1) (19)
3.2
3.2.1
FLOS-MOE
min/ (w), sot. owys= 1 (20)

. op 2, (20

A 0SAK,
J(x)= E(lwlr(i)l?)
= E[1( W+ (1= Nwy)'r(i)l7]
= E/{| ){wf{r(i)]+ (1- )\)[w?r(i)]l”} (21)
p 2l
J(x) SE[ XIwi'r(i)I?]+ E[(1- N"Iwhr(i)I?]
SN[IWr(i)17]+ (1= NE[Iwhr(i)I?] (22
JOwi+ (1= Nwy) SN(w)+ (1= N J(w,).

w= M+ (1= Nw,

p2l .
a O< p< a
FLOM, 1< a< 2 . s
a
.
3.2.2
(10) ,
wq,,zalgmin](w)z argmin E(l yl”) (23)
(3) ,min/ El X|7] min/ Y/,
(23)
Wy = ag min( Y},(i)) (24)

Vo= [y(i).y(i)] o= [W'r(i), w'hr(i)],
=wi ()fri(i).ri(i)]ofwi ()] Y+ wi (i)[ri(i),
ra(i)]af w3 ()] V4 ek wh (i)[ri(i). (i) ]a
[wn ()] V4 ety () (i).ra(i)]
[wi ()] P4 et wn () (i), (i) o wiv ()]

= w'C.(i) wa (25)
[ri(i), ri(i)]q [ri(i), rn(i)]q !
C,(i) & : : :
[rv(i).ra(i)]a - [rn(i), ra(i)]

We é[(w? (7:)) (- 1 (107\/(“)((1_ 1)]'1'

Yo V= |y -2y,
wo=[Tw (D)1 2w (i), L wy( i) " 2wy (i)]"

(20)
: W diag™ diag/ | w, (i) % ? Ly (i)l 2],
(25)
Yoi)= whC, W, diagW (27)
1 ,

wl;)[slz 1 (28)

W= arg min( W' C, W, W) swils = 1
(2)

Langerange

J(w)= WG W suw+ W1- ws))  (30)

d e
T (W) e, = 0= wem W 4,) 7 'CLs)

(31)
M= H : “1¢ L) H (32)
($1)°(( W i)™ € )8y
p: 2’ > Cr
Rn' ‘4{]_ diag™= I:
MOE ) , MOE
323
(17) sl7 v(i): H(L)7

w(i+ U= w(i)— Wwli)r(i)] " "Pr(i)
= w(i)- ww'i)r(i)] " V(i)
= w(i)= W) e Vi) (33)
W diae= diagf | wl(i)ll"2 IwN(i)IP‘Z],
(33) :
wli+ = w(i)= B(W auqw(i))"[r(i)] " "v(i)
= w(i)= (i) [r(i)] " )T W, saw(i)]
= (1= W(i)(W aul (D))" ") w(i)  (34)
e(i)= w(i)— wg.  (34)
e(i+ 1)={I- W(i)( W aalr(i)] ") e(i)+
(1= (i) (W, diag[ 7(0) ]9 ") ) Wam Wiy
= (1= Wo(i) (W, g r(i)]% ") e(i)
= W) (W il r(0)] ") W (35)
(35) ,
Efe(i+ 1)]= {I- VR, . JE[e(i)]  (36)
R...= E(v(i)( W, adr(i)] " ")7)  (37)
p=2 . Wy,=L (3) R, =R, =

p_diag



9 1673
E(v(i) (i), :
[10]
4 2 a
8B a
DS CDMA BPSK
, K= 5, 31 GOLD )
31 1000. U= %7 mmirmmnmos A~ RN
’ ’ — 0 — R THWMEN %Kk MOE £ B AR NNIE
a a

, (SNR) "’ \\\

s (GSNR, Generalized Sig % {
natNoiseRatio) (¥, GSNR= 10log| A, 1% Y, v |
FLOA- SoS . 1 ,

1 10dB. 100 10 ( |
1 a L), 5 g 16 17
, B2 ETHRENKTERET Mt ROWEH BN
WHAERE ol THRMEKLE
1 2 2 2
MOE
MOE
, 5
a 2
MOE
g 10° { i MOE

-+ X F ekt &0 MOE Z 7 P MMk
—o— X T4 &K &t k1) MOE £ Al F~ MM %L

10" e, 1

0 4 8 12
G-SNR/dB

@QHBRRAR cBESHHE (a=1.5)

10™

10*
% 10°
m

10*

~+= T Bl | MOE £ 11 RN
—o— X T4 W {EB 863t B MOE & i S MM
10° —_— i

[+] 4 8 12
G-SNR/dB

(2) T8 MR AR BT Sy A

B EXTARENSTFRAET Rt RNEE A~
W TN ) RS

[1] Verdu S. Minimum probability of error for asynchronous Gaus
sian multiple access channels| J] . IEEE Trans Inform Theory,
1986, 32(1):85- 96.

Verdu S. Multiuser Detection| M ]. Cambridge: Cambridge Unr
versity Press, 1998.

[2

—

[3

—

Blackard K L, Rappaport T S. M easurements and models of the
radio frequency impulsive noise for ndoor wireless communica
tiond J] . IEEE Joumal on Selected Areas in Communications,
1993, 11(7): 991~ 1001.

Wang X D, Poor H P. Robust multiuser detection in norr Gaus
sian channels| J]. IEEE Trans Signal Processing, 1999, 47(2):
289- 305.

Chuah T C, Sharif B S, Hinton O R. Robust decorrelating decr
siorr feed back multiuser in norr Gaussian channels | J]. [EEE
Trans Signal Processing, 2001, 81( 11) : 1997— 2004.

Hmidat A M, Sharif B S, et al. Nonlinear pace time multiuser

[4

—

[5

[t}

[6

—

detector for norr Gaussian channel[ J] . Computers and Commur
nications P ceedings, 2004, 2(28) : 610- 614.



1674

2007

[7] Chuah T C, Sharif B S, Hinton O R. Robust CDMA multiuser

detection using a neural network approach| J]. IEEE Trans
Neural Networks, 2001, 12(3) : 1546 1558.

[ 8] Spasojevic P, Georghiades C N. The slowest descent method
and its application to sequence estimation| J]. [EEE Trans
Communication, 2001, 49(9) : 1592— 1604.

[ 9] Nikias C L, Shao M. Signal Processing with Alpha Stable Dis
tribution and Application] M| . New York: John Wiley & Sons,

, 1975

. E mail: lovelygy2002@ yahoo. can. cn

Inc, 1995.

[10] Honig M L, Madhow U, Verdu S. Blind adaptive multiuser
detection[ J|. IEEE Trans Inform Theory, 1995,41(4): 44—
960.

[ 11] Tsakalides P, Nikias C L. The robusg covariatiorr based MU-

SIC algorithm for bearing estimation in impulsive noise envr
ronments| J| . IEEE Trans Signal Process, 1996, 44(7): 1623
- 1633.

, 1954



