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Abstract: In order to study the feasibility of interference cancellation in satellite communication ground stations to resist
interference from air platforms or surrounding areas in engineering applications, an analysis of interference cancellation
performance was conducted under various reception environments. Firstly, assuming that the interference difference in two
channels was accurately estimated and compensated, an approximate calculation formula of theoretical performance under this

method was derived. Then the Least Mean Square (LMS) adaptive filter was used to compensate the interference difference to
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complete the interference cancellation. Finally, the interference cancellation using LMS adaptive filter was verified by
simulation experiments. The results show that the decrease of signal to noise ratio can be close to 0 dB in the theoretical
performance when the included angle between satellite signal and interference is greater than 15°, while the decrease of signal to
noise ratio will be significantly improved when the angle is less than 15°. In addition to the influence of the included angle. the
performance of interference cancellation using LMS adaptive filter is also affected by algorithm parameters, interference power and other
factors. For fixed-frequency interference, when the included angle is greater than 4° and the signal to interference ratio of main channel
is less than 30 dB, the signal to noise ratio decreases less than 0.6 dB after interference cancellation, and this result is essentially
unaffected by the sampling rate. The proposed approximate calculation formula of theoretical performance can provide reference for the
performance evaluation of interference cancellation algorithm. The interference cancellation using LMS adaptive filter can approach the

theoretical performance when the algorithm parameters are appropriately configured.

Keywords: wireless communication technique; interference cancellation; LMS adaptive filter; regenerative reconstruction;

weighted reconstruction

1E TR B AR, Bk ol o] BE & 2 ok A 2= P
A 8RBT 0 R T T T — A A
BARPT T YA T5 1 % T7 62 A AT T T i J B
TEIE B FMAE 5 CRLE 0D A9 [R) i 6 1 4% 5 #4907
LRSI —E RN 0, I8 2 I8 19 3 P fil
5 RS R T PR AE AR R AR LA B, P 2T &
X L 56 BT TS BR

FUAT, THE0E B 28 iz B T & S5 %
WL A Rl 25 56 AN 8 1 5 B0 0 B9 R T S bl
A 5 A B A 55 i ) 55 5 9 5 4 W0 15 5 A 8
SE P X I X A R 1 A AR BRI
o IR T B A G By Gl B TSI AT B
BRI E  y 1: 5E WU LR SRR S I BT R
Je S AR A MR K 2 5 W T R R R e Ll
i I O I A VA Al B O PR I, R IR
Sigmoid BRI H P B BIE B KRBT IR AL s B B0R
SIS DR ASPT HOR AL & L B X SE A
H o X R EAT AL . BRI B TR A P A X
F 50 B 2 B AR AR BT (S s P R o A A BB
XA TR B0 858 55 RS 1R T T D0 TR BE B R sk =
ARGk,

AR SC LA T B 30 A M Bk i IR T A R X
T RUIE T8 M P00 I L8 A [R] PR BT T (9 1 fE
HEAT T RIESE  HE-T  F PE X B8 M R A9 L AR
N3 TEAN TR ORR 55 T B0 1] A5 Y T A
LMS [ 3 I 18 35 i 56 B 10 %8 8 189 017 05 20 4

1 REgEE

5T U 2 S T X I T T DL — e AR
JE EXHOR A A TR IR . %07 %A
2 Al [ R ) R e AT M, A A 2 A i L
oA REFR R X PR AT 5 30 P

O M 3E 5 55— AN R AR Ry il B K 2 X AR
FrHe i Y U B T . S X i Bl i T R £
FREATINAC AL B A Y 3 GE B T R
2 N3 T AR5 AR B T X F
BT R T B T IR LA A 1 PR
1R

i o P

A1 T WU AR T st il B A
Fig. 1 Interference cancellation model based on

dual-channel receiver
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Fig. 2 Dual-channel receiver diagram
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Satellite signal and interference parameters received

by satellite communication ground station
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Tab. 2 Receiving environment parameters of satellite

communication ground station
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