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Baseline optimization method of phase interferometer

direction finding antenna array

ZHAO Hongyu, LI Tingpeng, YANG Xiaofan, HAO Xiaojun, SHEN Xujian

(State Key Laboratory of Complex Electromagnetic Environment Effect on Electronics&Information System , Luoyang Henan 471003, China)

Abstract: Aiming at the baseline optimization of phase interferometer direction finding antenna array,
the construction of virtual baseline and the optimization of real baseline are presented. Within the physical
constraints of the phase interferometer, by reasonably designing the number of virtual baseline and
optimizing the ratio of real baseline, the shortcoming of long real baseline caused by non-optimal real
baseline ratio in traditional method is overcome, the optimal method of the length of direction finding
antenna array baseline under any condition is realized. Finally, the presented method is employed to give
the baseline optimization in 0.35~18 GHz, the ambiguity resolution and the angle measurement accuracy
are analyzed and verified. Simulation experiment shows that, under the condition of satisfying angle
measurement accuracy, the proposed algorithm can optimize the baseline of direction finding antenna array
under any condition by optimizing the real baseline ratio.

Keywords : phase interferometer; baseline optimization ; virtual baseline ; the ratio of baseline

B S IRAR 5 09 B35 J7 AL I B AR Bk 2 OCHE ZE AT, (6] I 2 A5 5 0 2815 45 HEAT A5 5 40 e FEUI 1Y
R W 7 R Rl e e el 71 B N <9 U o N AR B B A /1 S (1 DR 07 SN A /1 £ 7 SN 1 =8 Sl
85 o AR TV AN o I A S Bk 0 [ K L B AN R e 2 1) AR S AN TR, S8 A SR A S o

FEAAAL T V5 A AH DG SCHR v, 22 B30T X6 A AW 53 0 2R A7 A0 5 R ek Ok 1 B 4SO ) R R 1 i T 5 00 Ak F
FEIR A, HAR ARV R = BN ] R MR B i T TRARES AKX, IFE G LRI RuE T =
BRI AT AT M BREESF LS G B o A AL AR AR F, XA AL TR A BE R B BEAT T Ak, (AR S ALk
Bt B, RS I U R A A B X SR B B S 5 2 B ST R LR B A, S TS
MR DT, (HEER LK E L B, R % AL B K E ML T, 3 307 i 400 e A /b i A i
E RN SUR I

XA AL T VB SO i) R R R R AR T ) R, A SO — T B A SR LA A R S R R A T .
SEfTEA G T AHAL T AR FEA JF B, SRS DA L T 9 AR 2 B B i A S 8O B, S X T A R/ IN B T ]
KimHEE: 2022-09-22; f&EIHHR: 2022-12-27
EEWE: mrEERGE R0 B 5 5 5 5050 % % B H (CEMEE2022K0203A)




866 AHEMNEESRTFERER 52 %

B e RO 2E . JOASOR I A v R AR RS 0 R SRR R, MES TR TR K E A R ISR AR R S T

W, JREN A S BRG], AT TR K E b RO IR B U ik, RIS T 3 T Uk AR 1 N A A
o P ESEE IR T A SCHT O v B A Rtk .

1 MEREEELDH

1.1 MEEREE

FRAE 84S 1) 4 52 5 3 e i 6 2 () O 0 5 AE R M R 2k DI R AR AL 22, Bl R IS S R Bk AR .
BLTRT7S , Ly, L, 1) R Z A W RETTal B, 6 9 A SRk M, DI 28 R IR 1 15 5 AR 6 22 ™

2nL,
9= L sin O (1)
Bt R 2 P B 2 4K 2 RO IR IS O, T R R e AR L 22 T R e — S, ISl B -
2nL,
2nm + ¢, = T’sm@ (2

Lt m=0,1,---,N, p; €[-m,m]o
6 At 0 A T R R R AR, 22, ) B HE R 7 1) £ E

3)

2nl.

J

6 = arc sin(

(2mm + ¢, )A )

~..incident wave

1
|
|
|
|
|
|
0
|
|
|
|
|
|
I

anfenna antenna antenna

1 &) 3
receiver receiver receiver
discriminator discriminator discriminator
- E angle
> ambiguity resolution —_—

Fig.1 Direction finding principle of phase interferometer
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Tablel Parameter of phase interferometer in 2~18 GHz

parameter value

frequency/GHz 2~18
max phase error/(°) 20
coverage angle/(°) +45

angular accuracy/(°) 1

min element spacing/mm 80
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Fig.4 DF accuracy result in 2~18 GHz
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Table2 Parameters of phase interferometer in 0.35~2 GHz

parameter value
frequency/GHz 0.35~2.00
max phase error/(°) 45
coverage angle/(°) +45

angular accuracy/(°) 1

min element spacing/mm 300
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Tabel3 Baseline design result in 0.35~2 GHz

length/m the real baseline/m
proposed
6.94 0.32,0.37,0.43, 0.53, 1.43, 3.86
algorithm
reference[6] 8.72 0.32, 0.40, 2.00, 6.00
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Fig.5 DF accuracy result in 0.35~2 GHz
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