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A New Blind Selfadaptive Beamforming Algorithm for Antenna Array

TANG Tian JIANG Jun ZHANG Ping
School of Telecommunication Engineering — Beijing University of Posts and Telecommunications — Beijing 100876  China

Abstract An antenna array based blind selfadaptive beamforming algorithm is proposed for uplink multiuser detction in the DS-CDMA
system. The linear constraint minimum variance LCMV criterion is chosen to deal with strong interference. With orthogonal decomposition
LCMV is reduced to an unconstrained minimization problem the conjugate gradient CG algorithm is used to obtain the optimal solution. The
desired user’ s signal waveform is utilized to ensure optimal recovery of the user’ s symbol information. Simulation result shows that signal - to
— interference and noise ratio SINR of the proposed algorithm is better than that of the traditional algorithm. The new algorithm doesn’ t
require the number of array elements to be greater than that of the users which makes it have better practicability .

Key words beamforming multiuser detection antenna array blind selfadaptive

CDMA DS-CDMA K
Guo CDMA k
MMSE " Rong vt =y bys |
LS-DRMTCMA o by 5, ¢ i
PN
M
: LCMV
k
LCMV
m
yop L = /Pk busp t - e-jzf m-1 dsing, 2
DS-CDMA LCMV
d A
0 k DOA
m
_ L i w1 dsin
CDMA Ym 1t =2 Py bysp t - e’ k4 v, L 3
LS - DRMTCMA 2005-09-25
863 2004AA123180

2006 36 3 23



w= er W;r WTW

K, 2 y
yoon o= /_Pk by nos, L ein m-1 dsind,
k=1
v

.nl 1=12 N

Skz Skl Sk 2 Sk
= v, nl v, n?2 v, n N Ty,

n 1 yl" n 2 y"] n N !

& 2 .

Yo no=> 3/ pp bysp eix moldsing
k=1
v, n 1=12 N

M
_ i _ N\, H _
zno=wlyn =2wy, n =

m=

m=1

K
_Z;M/ pr by n whg 0,
wy n g 0, M N x1

T

_ T T T
yn =y n Yy,n Yu n

g0, = sisye

24

21, 21 .
-JTZ([SIHUA s’II;_ e 7 M-1 dsmﬁk T

g {1 i=1
w .=

& 0 i=23 K
Clw =

C= g 0, g0, g Uk f=1

LCMV

mn E Iz n 1> =min E wly n y" n w

w
min wHRw

8 E - R

2006 Radio Engineering Vol.36 No.3

-+

N

n

=

3

=

M k 2
N H N\ -j5 m-1 dsinf
> w"’A%'l / Pr b, n spelx " dsind, _

10

C

C

M Nx M N-K
ccl =0

11

Fermat

CG

-10 dB

LCMV

mn E 1z n |?

w

LCMV

4
2

1 a
DOA

R=E y n y" n 9
i
ww=R'C C'"R"'C "'f 10
DOA
LCMV
CG
2
Wq
- Cawzx
w=w, - Cw, 11
C.
8
c'w=Cc" w,-Cw, =C"w,=f 12
LS
w,=C C"C ~'f 13
=min wRw =
min whC"RC w, -
w‘:Cngq - wERC,,wa 14
14
C'RcC,
CYRC,w,= CiRw, 15
Chang
8
32 DS-CDMA PN
DOA DOA 30~ 150°
Ry 0dB
Ry
5
108°
DOA



§3—fb o Rz

13— {kmE

1

DOA/E

b 10

DOA  82°

SINR/dB

SINRIAB

SINR
LS-DRMTCMA
SINR

40

o Z3rmmmmss
—] -3 LS-DRMTCMA

30

20 - 1r —————— «ﬁ
10 E?%%—i -

Rgy/dB
(@) s +Ap

40 : , ;
—o- ATRHOWE ||
30 H g5 LS-DRMTCMA 41—

=4

10 | et - : -
g

[ ) I

-15 -10 -5 0 10 15
RsnidB

&) 1040,
2 SINR

SINR = TTE oy 16
¥
SINR Rex 2
5 10 SINR
Rex SINR
LS-DRMTCMA
SINR Ry LS-
DRMTCMA
Ry
-10 dB Ry
Ry LS-DRMTCMA 2.5 dB
LCMV
LCMV
CG
LS - DRMTCMA
SINR

Z Guo K B Letaief. Adaptive MMSE Receiver with
Beamforming for DS/CDMA Systems J IEEE  Trans.
Wireless Communication 2003 2 4 605 - 610.

7Z Rong T S Rappaport P Petrus J H Reed. Simulation of
Multitarget Adaptive Array Algorithms for Wireless CDMA
Systems J . IEEE VIC 1997 1 47 1-5.

L J Griffiths C W Jim. An Alternative Approach to Linearly
Constrained Adaptive Beamforming J . IEEE Trans. Antennas
Propagate 1982 30 1 27 -34.

P S Chang A N Willson. Analysis of Conjugate Gradient
Algorithms for Adaptive Filtering ] IEEE Trans. Signal
Processing 2000 48 2 409 - 418.

A J Van Der Veen. Algebraic Methods for Deterministic Blind
Beamforming J . Proceedings of the IEEE 1998 86 10
1987 - 2008 .

1981 -

1972 -
1959 -

2006 36 3 25



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



