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Study of adaptive intelligent antenna based on the least

mean square

Yang Guogiang', Nie Xiaohong’

(1 College of Communications and information Engineering, Nanjing University of Posts and Telecommunications,
Nanjing 210003, China; 2 Electronic Information and Project Institute, Nanjing University of Information Science
& Technology, Nanjing 210044, China)

Abstract: Intelligent antenna can reduce the impact caused by the multipath effectively, it also can eliminate and restrict
the interference, and ultimately to reduce the bit error rate at the receiver. To achieve this purpose and improve the
system performance, this paper proposes an adaptive intelligent antenna based on the least mean square, and firstly,
introduces the basic principles of adaptive intelligent antenna; Secondly, analyses the least mean square algorithm and the
adaptive filter ; Finally, the proposed adaptive algorithm in this paper is simulated. The simulation results illustrate that:
the using of adaptive intelligent antenna has a lower bit error rate than that is not used at the receiver, so we make a
conclusion that the adaptive alogrithm applied in the intelligent antenna system is effective and practical.

Keywords: Intelligent antenna; Least Mean Square; Adaptive

0 35 RMEREEE FERNERREPHBETIRE, BT
FREENEN. EERAREFE BRI TN LR,

RHEELSNRELR, BRRAEATLEN  grp( oA B AR SRR RIS,
TR, RMREAREZOAERR,  raw RN ATESEEEAY, B, HLE8
FEEATURBERAEFRMERR R, TEESIRERY mepreiR ey 36 LERSEERREENEEY

0 EF T

Lee . o



I Wil TREMAR. R

2011.6

fz—, RARFHNANR.

1 HENEH#XENEXFEE

ERRRTEHRENES). B, BFBRER
DBF PRI B ERNALIERS 4 AR, BRERSAEEIAE 1.

4 d
A/D) [A/D] [A/D] [A/D
(o] (2] [3] [

\

[ +

+ BEETd(0

B1 BEXLRGER

BIRRAR R ARG, ANHSSERRERT
FINIRZHI HATRRGES, BASHE S RTE, WX
RrshBRERE. ASHAE, REUBIE—RE. 4
E— IR —EMASS SR, FRIAS AN
BHTAEREHGHEERR, RitAHE0MLESE
BEH AR 7,

BRI BT LA N R 2R, 5
RELEIME T, FREASULEIE RS, FRE
FHNSBTR, MBI B ER R,
X F A A TR A, Mk RIRR Rt
BB, KRSt BRI RRE ¥, K&
TR S EIT RN N, BHERE . THES
BHR, BERBRNME, HEEENEEREHHE,
EEEA BFREYE 8.

BRMABTHOSEE—RERL, BTRR
HEMRAENRE, SHTEENd BHESsOA
SRR L PR ALY ¢ . SKTFEORAN
0, 1 (9.9 )mmhisemgnsm “.p =21 /Ah
RUEREAT, He A RRES0RE, BEEN A,
WA F NSNS E 0P ES, 7EMET m A

=2

R 1 u, (1) = As(t)e P, SKREEARE S0
k.

v()= }Af w.u, (2)
= M

BEMETIT R ET AR (W, ), ST
HS RS,

2 LMS | &R R AR 5 38

21 WMSE%

T BB TELS HE B B B E R
EERSRRENE, ALENBANME SHAFMERKA
B E— AR, BINEE TR R —
AERY, B, BAESRIZEEEEYE, m$~$ﬁ)\

R R, mlié}fﬁ n= = E{x} = —Z xn]

don, 8= E{x}——2<x[n1—n) | R

~—HLXFERENE B RS BRI SR ™ 5

HK, ESMZRSUBSEs, E—AVIERTEN
SitETREEIMERY, HHEHEREY

N-1

rfr]= E{adt xt,1} = E{«ft +1 1]} = — Zx[n]x[n+r]

n—O

@

BT T =1, —1,,
#, r{0]= EQae]} = Eqx(e)’} RTFE
URASRIOTHR, RAHERLE 2,

Eln]
E2 IMSHE—#RLZIER
2.2 BARBMEN

T RGE SR B A R S R SRR H EER
EREEPXREMN. RITRELURMAR "I G5

L

R



20116

Test Tools & Solution l

.
e{n]= d[n]- yln] ®
st d[n) R B HRHER, Yn) BB
BRI ", B RN AAEAR T HNR
R —]
J = E{e[n]’} = (d[n] - y[n])
@
ORISR, BRI
SRTTLING SR
EEMBEBOS S REL SRR
L-1
=X fodn =KD jtgan, sosbimuessenRa £, 2
T SRR ol M/ RNE, SEARE
Hnl=x"[n]f = fTxin] )
R RiaE& TS RERY @ Kb

f=Uofiefia ]T , xn}= [xOxl"‘xL—l]T R (Lx1) Br
MR, TRREMNEESE RGBS E. W
LI&E) .
en) = d[n]- yln]=d[n]- 7 x[n] ©
L, BFiRERHAR .
J = E{e’[n]} = E{d[n]- y[n]}’ = E{d[n]-
fTany = E{(d[n)- fTdn])dIn)-x" )} =
E{d[n]-2d[n]f" x{n}+ f rx{n]xr["]}m

# B0 RS, BARBGRERME, 43—

EEST 0, WR .
Ve EJT = E{-2d[n]x{n]+ 2x" [n}x{n]f,,} = O
of ®
L83 .

fo = EGIn]x" [} E{d[n)n]} = R, 'R,
)]

Mt E AR R 2 R R R o o

RN VERRITH Wiener fITAR ", BBWT : H%,
BXEH R, MERFESENHER 1K, BEHHE
BHESRERE R, MRS RS,
R RE RV,

LMS Rkt R TR —FS, T — s

AR R fn+ | STRHE— MBS R f{n]m
BB ABE : fln+1]= /[n]_%v[n], 2%

KRBT, REMREEURERSEENS K, R
AVIn]=-2eln}x{n], FILLBE) :
SIn+1]= fln]+ pefnixn] .

3 AEMERXZRENHN

M RS SRR RS B R R s
Bi5 S, REEREF SIS SHTRIEEBIRE,
BhiREF SIS RETRAUFOINEE, MILIER,
RIBERAIUR R, NI . BIECh 4,
ety (o/6,m/3) . PELRETRS R
HEE, HTHTML, FR R RAHAERREER
ST A AT SIS ¥, (R L 3,

< i >
— R

HIhiteN=0

a5x(n, Uf,%z%ﬁu

{5 5d(n)

SHHBR Ay (o) =W | [E i |
!

BEHS

B3 BEEXEREAREHERER
THEERGEHRBB R 4

— REARRELHNANE
—— RABRRKTRIRBE

1] 8 10
SN

M4 RS ERERIAR AR EXEMHNREER

:E S

et i T



| maIaswrsE

2011.6

M 4 PRATTLVE, BSRAROAMTEEX
REt IR RETRABEREHIORGE, SR
TARBES K AR EHIURIRGE, BRERNEREES
iz,

4 SR\

RAFEREATUARBERS, HIEERENE
SERAAMHER, MIEREESEE SRR
B, RuLIAEE AR, MR, DUREMRIER
R, B, BRERAFHRESIEER, FHTHE
IR, RET EEETR. PEEETRASLT
H. £30h, BRRERLHOR LMS BENEE, BR
WRE LA | RLS Bk, {HLMS M4 8 5 THRE,
5T 1 LHEl L.

SE

(1] DAVID TSE, PRAMOD VISWANATH. & iB{E%
B ML B % B ARBPRLBAREE , 2007,

2] SMEEE, 48l . BIEEFRE M. b BT
KAt , 2005.

Bl B4, B4, RER . KEREBRESMA
IM]. b5 - B F Tl AR, 2001

4] EE, AR, 0. TAFERSREHEEE

B

(3w XE

(5]

[6]

(7

(8]

9

(10]

BRERADHO B F RO EENEER
A ,2007,5(3): 167-170.

Xing, @M. HREXEBORSMA M]. db: L
Bk iR, 2007,

HOEX , BEW . MEEEXHAR M) L B F L
MrHiERAE, 2007.

JOSEPH G.PROAKIS % . T4kilfs (M]. 3k W E #.
FEH - ARBRE AR , 2003.

Xk EE. HEEEREFUEREAMHLA I
DSP HARR A ,2005,21(11): 93-95.

JOSEPH C.LIBERTI,TEHODORE $.RAPPAPORT. &
REFPHRERERR 15-95 f1% 3R CDMA KA
M]. B3t % Jb5 : UR Tk ket |, 2002.

Simon Haykin. B &M B 2SFE ML BEE #F .1t
X BT Tl RARH: , 2006.

EE"AM:

ER, ERRAREESREIEPRMLIAR
£, BRABARREFPHBEESLERER,
E-mail: lucky_dcr@163.com

RS, ARMRXREASEEIRERMLH
K&, BRAENDEBERETIESLE,

E-mail: nxh85@yahoo.cn



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





