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Construction method of wide angle test scenario for satellite

navigation receiver based on anechoic chamber

Guo Shuxia, Zhang Ning, Yuan Chunjuan
(Science and Technology on UAV Laboratory, Northwestern Polytechnical University, Xi’an 710065, China)

Abstract: A construction method of wide angle test scenario based on the anechoic chamber was
proposed. Utilizing the existing 42° RF array, the amplitude and phase of signals arriving at the receiver
from array antenna units were calibrated by multi-state joint calibration. And by gray relational analysis
principles, the proposed method achieved the approximately true mapping satellite constellation and
dynamic interference in the anechoic chamber. So the semi-physical anti-jamming test environment whose
largest field angle was 160° was constructed. Simulation and test results show that the maximal deviation
between antenna units in the anechoic chamber and the angular domain of the satellite constellations in
the real scene is within high gain 3 dB beam width, and the power needed for dynamic interference to
arrive at the receiver is approximately the same whether at actual scene or under simulation in anechoic
chamber. Lastly, the anti-jamming test of multi-beam receiver was completed, the relation curves of J/S
and C/N, were given, indicating that the proposed method can not only effectively simulate the outfield

test scenario of satellite navigation receiver indoors, but also accurately test the performance of multi-
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beam anti-jamming receiver.
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Fig.1 Test scenario of multi-beam anti-jamming receiver
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Fig.2 Indoor construction method of wide angle test scene
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Fig.3 Array antenna diagram
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Fig.4 Spatial distribution of satellite constellations
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Tab.1 Angular domain positional relationship of

satellite relative receiver

Satellite

4 5 10 12 13 17
number

()2,/(0) 235 290 138 273 211 336 28
Angle
é/(O) 42 43 45 75 32 26 51

0 I 25 210 A R R TR B S
R MIEA E RN :((Pll ,0), - ,(<P211’ , 016 & H
A S 47 %F (@, ) DL J& (@ 6 ) 5 7 A 56 43
W BRI G 2 SR (B X 1 7 A2k B, e 2
AR R AR 25 7E 1002 1, % R T B JE He b T 4
T2 B U TS B 40°~60° , 25 8 25 Ik T AY 3
dB B JiE 24 25° 7 LB 5L A e B A7 JLE 9 3 R AR
= AT E B R 25 W 0 3 dB EE N, SEACSIEL T LA
LB i1 7 SR



2990 BRNECY &4

% 43 %

R2REBTHEMTEANABUNEXR
Tab.2 Angular domain positional relationship of

antenna relative turntable

Antenna A A A A A A A
number 72 77 120 123 136 139 203

4,/(0) 240 300 120 270 210 330 30
Angle
é/(O) 41.5 415 469 757 32.5 32.5 53.8
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Tab.3 Position coordinates of simulated objects

at the initial moment

Coordinate
Objects
X(m) Y(m) Z(m)
Receiver 110 949 67 699 0
Airborne 124 232.69 35329.73 1000
Airborne 118 567.53 31 856.96 1000
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Fig.5 Mapping results of satellite constellation and dynamic

interference in the anechoic chamber
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Fig.6 Curves for power values at every moment
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Fig.7 Test curves of the anti—jamming performance
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