HIBH4M Z F I B X ¥ ¥ HROAKRBFER Vol.9 No.4
2008 4£ 8 7 JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY { NATURAL SCIENCE EDITION) Aug. 2008

WA RE RIS REGESN
REMH, HEF, K R

(ZEIRAY B TREERE, BRA mWE 710077)

M EATREREAEAAHRTRENAETN ERE ETHEAGEAEEXRE R, 247

Tﬁtﬁﬁﬁ%l%i&%?i*ﬂ%ﬁi%i&ﬁ%ﬁﬁ%%i%ﬁE—&?%*ﬁ%&%ﬁﬂ:ﬁ%,%

HATTAEEAR B THERERHERZIONAGE. Y TIRZEHESREREKIE,

EXANCBEBEN A TURTHNENESBANESRBEMENERFRRE, F R

THERZHEAEEZSEYMIACEAENERENRENE ;X AR T EHBRT AH

MREZEE RETHEERZNEREORE, A PE LM EAERREE A TR
C RAENGREREARRN B FRAGHBELE A REZ RN R AN RS, HALHENR

BRE.

XERMELEHEAG;HERRE; B RE  MILGHE .

RES2ES: TNS21 +.8  XEARINES:A  XEHE:1009 -3516(2008)04 — 0064 —05

WHE R ARG (Microwave Landing System, MLS) 8k 45 2 WHLIR M RI% M2 00 E B E RS S0
 HEAHUIE TR AR IS E TR, 2 du s B TR 158 . TAEBUE S0, A T AR SR B M
SIRRGERBKTE . MLS RN EIERERFAREAR , KO R E R & F AR R L &R A
TR, WL VA8 T X e S 4 i o (] U R SRR B AT R M AR BE S | 1R R
AW BAA TR STFERE. EREDTRREFAEES, BIFNFLHFREBRRR
WRENE, BH FRBINRER T, ATIIRE RGO, W P ERAEK,

1 MLS A S5iRENLE

AR R LR I ST ETTHES AR, ST (SR — 4R TT) JE A — W AR S, A A X
SR HER A B 7 1k e T 38 4% e TG 6] A X ER AT , BT R R 4% e T b v, R A S 2304 , T B SR 7E
A — AR . BIIREN AR BFIREEEFIREFIAER IR, MLS AEHRRS R
FRI RN KBTI X RLEH R FRESI R4, Zfijci*?u%lﬁ;jbﬁﬁﬂiﬁﬁmﬁo n TTHSEE
RELREHRERTFH

| filo) = Efe”’ = Efe"“‘f“’“*“ | (1)
S N RHETE G d RBETEIMR; @ DRHER AN TV BV S BT B s g, WELSTRART
% i METHRSIR I | BT SIERARAA s Tdeose HFS TR A BF, H4BRETER i F 0L

RES RN Lo, N5 i RIS A U A IR E AR A 1E
B RE g, =0 B, n TS HERR KM § G E BB, ARG M RARTE o J7 07 A R o IR,

LGS 7t e, L 0 B A 22 A 95 3 R A A R AR EL Y , TS o, --Ldeosao

" W7 HEA 2007 - 09 -27
1’&%?5% RIEFH(1963 - ) B EHESFHHAL BT, BHEW, TENEEFTLE SRR .

E - mail ; wuweijia@ sina. com



mam - S TR RGBS R A 65

MLS £ B 10 B IR B2 A R AR B R P AR REBOR , 3 10 R LAE K o438 o O L3 mml st
FEWERHEORES TR & VR SR, B H Rk 22 8] B4 A 1] 28, R B[R] 2 5 BT
ERAEEY — XN R R , RGBT B 8 E o i, SEPRT| 2 B (E 5 Bk oh(E] R B 8] & 40 F 5%
#: _

= (=T (2)

Reb, 0 NREIBAEE(Y) ; ¢ U BREIR A R bRl G EHE] (ms) 3 T, M PAZEfa R A
PLEREIE & R kPR RIS (ms) 5 » FHREHEER, o 71 T, FREZHHF L.
st RS TR A R AR, '

80 = —é—v&t (3)

B (3) WA, B MR IRE T B3 ENERE , Bt B — o0 bk rh (] R ad (o 3 B B i 2R 1
ARGRZENRIR, H BT E AR SRR AR ZREMERR . MLS 150 A BB R G 4y i AL
FIRERST , BT REBAEREIIIEARE, 3O ERE A A B 5| S B P MR EHATHIIL

2 PORIERRZEST

2.1 RERE

MLS #6558 4 2 LB S0 R BRI ) 3 S K P R 0 B 03, BLR FIAR BB R R SR
SRR BRI . R MLS MR 4 B 3 RIREMRE R SR 0, B AR BN R
REMBFIE IR, KPR Z 00 R AR M R R AT R s AR A T A AE AR RALIR
U RBHARASRBRE,

AR SR AR 0 B, P 4T R RS U AT A AT — BB 4 R e B AR O A BURE IR
HUAR L2 LR U B S 51 B , 125 MO T B T P R R B 4 T 3 — B0 e TS AR AL AL
BT RM, ETRHE BB NEERE, BN MEEE LMY, 2308 B W H FHRTB
BRAGRE T BRI RN RHEE MR R
2.2 BURESEMRRIEEEE LA
 BURRRER L — R TR ARG S R B B TE A, B R 4 B A B b AR
o B TFARGLE A AL, MO8 B AT AR SR TR AOAR (L8 R R R e — 2 7 e U 5 330 RS 18
BRHE. BRFRRE A 5 TRAS (IR (R B AR 28 AR B L1525 ( Phase Quantization Error) o

MR RS RE L S EARS. SREERENELEH, DERAETRA
RAAEES, &£ MR AN, R REESr, HE IS AR SN, X3 MO
FRF &AL, & AESRX G 8T RAAAIRE SFA W AR B, I T — 8, M, 70
&R. %1 MRGATT L RER TR TRTY

0, =Int(%"‘ +u)A (4)

R 0, WEAIREARNL; 0, WEFFARBAE;A = 2m/2" B MBS/ MIBE; u 515 R A X R
FREH; It - ) TR ) BUNFE B, |
CHCRE ¢ BAE[0,A) EISAMRIRENLAS R B R B s

1 1

AE) ={A’ 0=ty

- 0, HE
& Rk AT e AR AR AR AR 2 BT S R MO RS i3, R3S F ik, K R A LA,
X DL 2 B A B AL IR 2 R, WIS R T A . HOT AR E 1 B,

(5)



66 HETBRAEEH (HRRER) 2008 4

02

- 0.1

R ()

023 30 0 20 20 0235 20 0 30 20
HAEARE ) PAE )
(a) BRACSSEGBORIE MR EE(FRE k=4) (b) BfbEERiERREE (R RBE k=5)
E1 RAEEEFHEMERERRE

Fig.1 The beam pointing error obtained from floor phase feeding
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Fig..2 The beam pointing error obtained from randomizing phase feeding
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Emulation and Analysis of Beam Poihting Error in Microwave Landing System

WU De — wei, WU Wei — jia, ZHANG Bin

( Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077, China)

Abstract : In order to improve the accuracy of ground angle guiding equipment in Microwave Landing System, based
on microwave linear phased array antenna theory, the main factors of causing phased array antenna beam to point
error and the errors produced by floor phase feeding in different Quantization steps are analyzed. Beam pointing er-
rors obtained from floor phase feeding and from randomizing phase feeding by using 4 — bit Phase Shifter are com-
pared. Through simulation, two randomizing phase feeding methods are particularly discussed and analyzed. The
periodic error is eliminated by using these two methods and consequently the phased array antenna beam pointing
accuracy is improved ‘especially by Appropriate Random Phase Quantization. The simulation results indicate that
beam pointing error is significantly decreased and the location accuracy is greatly improved.
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