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Study on TLS Antenna Array Design

YANG Yihuan, ZHAO Xiubin, ZHANG Jian’an
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Abstract: The spatial smoothing technique based on MUSIC algorithm was used to replace the traditional
phase interferometer angle measurement algorithm of Transponder Landing System ( TLS). The design of non-
uniformly spaced linear receiving arrays based on the new algorithm was studied. The feasibility, validity,
resolution and precision of the designed array were compared with that of the uniform array under the same
condition by computer simulation ,which verified the applicability and reliability of the designed array.
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Fig.1 New angle measurement algorithm principle of TLS
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and un-ambiguity angle

REGEF 53 PEEE 1 BEE B3 FLAE (BEER) 1Y
WERTIG5E , (Eeh B 2 AT, BEE LA B R, B3 1)
S EMEOR ™ E, R HRAENEFSERK
KNBUEA BESEHAE + 90° A TTBIMI I A . Ik, 7ER
S B B B B X4 7643 R £ AR IR R A B
2.2 TLS REZRETIHYIZIT

CHLR AR SRR ALH 0. 2752 m, QIR
KIEL , R MU BB R , T HAR 5 7 4 T 6]

EMBBN . KRR TES, AT -EERERRAR

BRI, Aol BEKs [ 5 BB R S TR
BSFES, RR AR S K&K RS E L RAME,
UNETIII IR 3ol il NP N RN g 7 1
RS E RN REE. B2, R IE 8t
WHITURE S AT BER

TEREFI i B, R B L 0. 52 8fy, B
B EREN @=(d,,d,,",dy) , IH @=0.51
[nyony,eeesny ], BESN LA 0y 3Z% G (B, =0) I8
Bn, B AR

R T 1 R B S, IR 5 BT, A

e -2md sin 8/A =e -2ud sin 6,/A ( 9 )
X (9) KT B R E 2
(sin @, —sin 8, )n, =2k, (10)

K, 0,k A H TR IEE
4B, =sing, ~sin@,, W B, =2k/n,, X FLRME
7, MR IE R (-90°,90°), —FH 1B, | <2,k <n,,
XtFn(i=2,3, ,N)FMTRE
B.=( -2k /n,, +2k/n,) (11)



84 B X 5 # #

F19%

B (1) AT, 24 n, BRI, T —E oL
3={Blnﬁzn'"nﬂz\r} = {0} (12)
RO2) U, R A EREHSEFNRE 70, B
B, 288 REE—1O0 TR ER(12) , L2
6, = 6, , B R 37) (58 AN A7 ) AR BN [ R
B, AT CR AR R A AR kLM A K R AR

RS HEA
ﬁﬂ%ﬁglﬁﬁﬂ D, = {dl,d Ty q 1%%%%&%4\
TLS BCRAEIM i A F i =1,2,-, [ 1]

- 1FROREE, W TLS B3 T LR R N
_{¢“¢ D verysary) sGr sy s d} (13)
KA :d, ,d,, dq-,%r%ﬁémg%’ﬁﬁ AWmWE
Eij= (N—l)modp,p RFRERETCEL, N A TLS Bl Bs
HIRETCHL
R THRAIER GG i BT Lsh R IEHE, %
BRRGEHRNERE, BT LR FREMETT N 2, BTN 6 1Y
— AT REE, FEilt, R (13) MR LEREF BN
¢={(p1 d)z dl} (14)
WREd, =3,d, =2, B3 (14) A PUE R & =
{3 .2 3 2 3} EoNEREN
X=0.5A[0 3 5 8 10 13] (15)
ATBLVBEEEREMTELIAEE, TR
(15) BB AE S B3 A B ERBA " P e
BUAT DA AR AL B3 5T RE D] LA SR 4 b6 i TLS 2R Se il
FAFELNER . XEERTTLUK N =6 BohydEss
MEFIRE 4L RO 3 1 N = 14 BT B I 5 3
%)

f
50 .
L NeNol NeX NoNoN NoX NoNoX )

- ; 0]
%)
@ HLETAE O BUMETAE

B3 TLS R R3] VR
Fig.3 TLS virtual array smoothing model
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Fig.4 Angle spectral of different arrays
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Fig.5 Success probability of different arrays
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