PREALI R SR 2021, 29(9)

Computer Measurement & Control - 161 -

1831 5 Kz F

NEHES 1671 -4598(2021)09 -0161 - 09

DOI:10. 16526/j. cnki. 11—4762/tp. 2021. 09. 031 FE 4SS TNOS XEkARIRAD A

£ F CPU+FPGA Hlifi3k == 845 i A Bl 88 & it

% %, ¥
Aeatmzs ik R B E R TR %R, dbst 100191
FEE BRI 2 AR (5 T R BB REAE R BUE AT T BR /T, B PR RAWCHAE . B s 212
TR AEFEAG R RR M A B s, IR IE A MAE LA ST A EE T b oAb BE SR (central processing unit, CPU) HIBL g A]
5 T/ % (field—programmable gate array, FPGA) I L 45 7] {5 B A HUL 4% SRE 25 &5 SC B0 5 8 X A 210 45 78 46 A 22 35 4 43
BB AT s 456 DR SRUBRLESFIE S & A 887 A4 10 S5 bR 5 5 XHE B BE 0 M RE 46 Ar AN GE T AR P A7 0 il S5
iR FH, FE AL S R S TG TR AT S R A5 R (5 LSS T 52 B 43 PR S AR KAE 4 2 5 ns 15 115 ns Y

ZARARNE I F2E LA K 73 A Rl g KA 70 )2 1 Hz il 1.6 MHz (892235 B8RS s %45 18 BE 0035 v 4 B 20 A7 I 3 2 10 5 38 3R 58 0 15 5 1%
EQIE A

ST WG AR (RO MK
Design of a Near Space Channel Simulator Based on CPU-+FPGA

Lu Hui, Dong Xinyu
100191, China)

Abstract: The meteorological loss and non—meteorological loss in near space communication channel are theoretically analyzed.

(School of Electronic Information and Engineering, Beihang University, Beijing

In addition, the modeling methods of channel propagation characteristics such as atmospheric absorption loss, rainfall attenuation and
multipath fading are studied, and then a near space channel model is established. A software — hard combination implementation
scheme of the near space channel simulator based on central processing unit (CPU) and field — programmable gate array (FPGA) is
proposed., and the realization method of Doppler shift and Hilbert transform is analyzed. Combined with the actual signals generated
by satellite navigation simulator and signal generator, the performance index and statistical characteristics of channel simulator are
tested. The experimental results show that the statistical characteristics of the output channel fading of the channel simulator are con-
sistent with the theoretical results, and the channel simulator can achieve multipath relative delay with resolution and maximum value

of 5 ns and 5 115 ns, and doppler frequency shift with resolution and maximum value of 1 Hz and 1. 6 MHz, respectively. The chan-

nel simulator can assist in analyzing the influence of near space channel environment on signal propagation.
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