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Influence of Aircraft Attitude on Simulation of GPS Signal
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(The Second Artillery Engineering University, Xi’an 710025, China)

Abstract: Motion features of the modern aircraft are becoming much more complex. The change of antenna
coverage properties caused by the change of aircraft attitude may result the change of signal gain in the
antenna frontend. The traditional method of GPS signal simulation did not take the above effects into
consideration. In order to reflect the influence of carrier attitude on GPS signal, the antenna lobe pattern,
coordinate system transformation and aircraft attitude were integrated together to deduce the model of GPS

signal gain. This study can provide a reference for the engineering application of satellite signal simulation.
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Fig.1 3-dimensional field lobe of the antenna
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Fig.2 Lobe profile of the patch antenna
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Fig. 6 Vector angle between antenna and satellite
ARG KRB ] L2 FL3 2 24 50, 3 i R o 12
BESHEmE"
¢=6(0,8) (10)
TR 2 R 2 ) K&, B HLos T8 T P T
A7 T AR, B, AT LI e fy & R KA 41 1
®m, A
¢=6(6) - (11)
gra(6) ~R(9) , BEIRLH FRIERK
GC=G(a,B,v,%,y,2,0,A,h,Ap 1 ,AL) (12)
TEITa B, R R R R VTR ERMAELT, &
RATLU KRR 25 R BCR A N
G=6G(a,B,y) » (13)
2.3 BRYTHRESHESHENE
W DEE T BRI S T R EExHE i 1
MR R, BT T HE R T RESH IEFSHE



60 Bt 5 & M

E2E

Tk HRBWE T B,

itk 3 4

[ BESARGWEK |
P
AAPER [ HERESEME|
y
e
<G
N
(&)

B7 DEFSHERE
Fig.7 Flow chart of the satellite signal simulation
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Fig.8 Results of the simulation
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