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Design of spaceborne radio-occultation array antenna with
stable phase for GNSS

ZHOU Yunlin, XIE Huanhuan

(No.20 Institute, China Electronics Technology Group Corporation, Xi'an Shaanxi 710068, China)

Abstract: An antenna array applied to spaceborne Global Navigation Satellite System(GNSS) radio
occultation has been discussed. It can cover GPS Li/L, and BD2 Bi/B: frequency bands. The array unit is
built up by double-layered air chamber circular polarized antennas. Construction of this array is formed of
an H-type. Its elements amplitude and phase are optimized in the design with simulation and differential
evolution algorithm, thus broadening the azimuth beamwidth, reducing the number of array and its weight,
simplifying the network design without any effect on its electrical performance. As is shown in the test
results, the azimuth beamwidth= +42.2°, the elevation beamwidth of + 6.4°, phase center stability up to
+ 1.67 mm within =+ 40° azimuth. Simulation and experimental results demonstrate the design is
practical in engineering.

Keywords: H-shape; circular polarization; stability of phase center; differential evolution algorithm

FF 2R S TR RS (GNSS) I RS E M+ AR AT LLE IR 0~60 km £BR KA PraR ., B HE .
FESR UK U R AR SR B, J i B & R R KR F Bz — U2 R B SRS . &
PP . ARG . ERE I . MOSA . ESEE . AR RS E S 2R, X RS B 5RO 2 A
SRR AL AT BE R

A28 GNSS Jo gk HL 2 KAHR MR T GNSS Jo 2k B S 45 R, A Kb BR 4138 (Low Earth Orbit, LEO) LA
Y GNSS $2 UL I IE 7 K38 19 GNSS TR 5 5P, GNSS 1A {5 5 7 2l Bk K /<2 i 32 3 K< 4 it
SR, fEAR AR R A, S BRI R (0 15 5 AR 7 R A SR, T A I 5 4 S IR AT DS R S R T
A TR RE o N W = U R = 5 N A Sl BN o0 - 1 S R TR = SO

PR B R BRI R G AT D — 0, REEVERERY I IR B I s A R G HIERE . A T A I £ 64k
(4 25 T 5, O/ A Ik R 7 SO0 00 352 25 (I 8 Jpt R 97 00 RS 0 B, R R N RO LA A B A L 9 D RO R
o AL F s AR R B S R A R R R R R 2k

BB R ) R R ] — MLk B VS R AR T B B O — i R B X L R B s A, TR M

i HH: 2016-04-14; {&EHH: 2016-05-18



45 2 4] BZz#%E: —MEALHORENES GNSSEEMKFI X &igit 259

PR, W ME DL ST A SCHR T — OB A BUS B R £k RS, TR AR R O TR A GPS Ly/L, 1 BD2 By/L,
AL, ML TAE. BEA4R G o R AR = SR BRI KL, 2 28R A& iR T —DME, R4ER
FHIE 22 P L i s v 5 SRR PR 9 R AR TE T BB 5 B3t o 76 P S BT SR T 22 49 0 Ak B8 3 o SR 4 I e 467 A
W B HEAT AR BT, R T RS L B R S B o X RP TR R IE R PERE M R, > T e R, R T

Bt

1 BigX&%i%it
1.1 BT RBEN

KT SR RLE W BURBE . B TAE, PAIC KL R — MR 2 R KL, S5 n i 1 s .
B R By G A T AR L AR A 0 R R A A el Al S AL B X M BT A R R L, HL T LA AR
R R

2R ERWA & AR T — B, LIRERMEA AR TR B (B G Ly, By JEY), T2 & Jm M AT ik
TARIBL (B Lo, B ML), REMIBEIR, MR e, MO IARE . 2 J2 50 5 A AR 4k i 2 1l i o rh ol 19 42
J BT AN VY JE A A BOBRET [ 2, BEORIE 7 ORZEAG LR RE , OISR T R B A5 R R EE o R R TP 5 U A
IEASCE R 2 RGBT LS ERAR A BE R, I TRES T RS TR A ik, TR A
MG, AR B E N AT 90°AH 22 1 — 23 ) 43 5t v I 4% A i 4

dielectric screw
metal patch

dielectric screw metal screw

metal patch metaJ patch probe antenna cavity

feeding network
RF connector
Fig.1 Geometry of the proposed antenna element
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Tablel Design parameters of the proposed antenna element

parameter value parameter value parameter value
wWilmm 83.8 hy/mm 10 L_fed/m 36.0
Wolmm 102.9 holmm 6 Him 215
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Fig.3 Simulated radiation patterns on the horizontal
of the proposed antenna element
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Fig.4 Simulated radiation patterns on the vertical of
the proposed antenna element
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Fig.5 Configuration of the proposed antenna array
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Fig.6 Simulated results of radiation pattern on the horizontal for
variation of location of additional element at 1 575.42 MHz
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Fig.7 Simulated results of radiation pattern on the horizontal for

variation of location of additional element at 1 575.42 MHz
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Fig.9 Measured VSWR of the proposed antenna array
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Fig.10 Measured radiation patterns on the horizontal of Fig.11 Measured radiation patterns on the vertical of

the proposed antenna array the proposed antenna array
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