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Modulated by Gold Code Used in the VLBI

CHEN Ao!?, TONG Li?3*% ZHENG Wei-Min?345

(1. School of Communication and Information Engineering, Shanghai University, Shanghai 201900,
China; 2. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;
3. Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanging 210023, China; 4.
National Basic Public Science Data Center, Beijing 100190, China; 5. Shanghai Key Laboratory of
Space Navigation and Positioning Techniques, Chinese Academy of Sciences, Shanghai 200030, China,)

Abstract: Delta differential one-way ranging (ADOR) technology is used in the Chinese
Very Long Baseline Interferometry (CVN) system in the Lunar Exploration Smission, which
can accurately determine angular position of spacecraft by observing the spacecraft radio
signal and nearby quasar radio signals alternately. One of the major error sources is the
instrumental phase error, caused by the differences between the spacecraft and quasar signal

spectrum. It is possible to reduce phase error by spreading DOR beacons with Gold code,
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which are Pseudorandom Noise DOR (PN-DOR) beacons closely resembling the quasar signal
spectrum. In this paper we introduce parameter designs of PN-DOR, beacons by referring
the parameters of VLBI in the Chinese Chang’E-5 lunar mission , realize PN-DOR beacons,
and also finish coding, modulation, extraction, demodulation and decoding of PN-DOR
beacons. Finally, the influence of PN-DOR beacons due to spectral aliasing is analysed,

because spectral aliasing may occur in the Lunar Exploration mission in the future.

Key words: VLBI; PN-DOR; ADOR; Gold code

CRICHFFEY 2022 FFIEIT B E

(RXZFHE) BRXFEPXZOBT. TIIAETT, 2022 £AF)F 3.0 6. 9. 12
Bealttik, SEAEM 50 T, £F 200 T (AMFEMEERE). NLEITH 2022 F (XXF
BRE)Y, ERIEE B TIT .

Zi—TS: CN 31-1340/P
B &S 4-819

FGTT IR 56 32 3!

(RXFHR) 4iEH
202246 5



	1 引 言
	2 PN-DOR 信标的参数设计
	2.1 Gold 码
	2.2 RRC 滤波器
	2.3 Gold 码和 RRC 滤波器参数设计

	3 PN-DOR 信标的仿真实现
	3.1 PN-DOR 的调制
	3.2 PN-DOR 的提取
	3.3 PN-DOR 的解调和解码

	4 频谱混叠对 PN-DOR 的影响
	4.1 频谱混叠现象原理分析
	4.2 频谱混叠对 PN-DOR 影响试验

	5 总 结

