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Table 1 the table of signal link budget

| SHUH
N AT 45 %/MHz 7200
25 Hh 2 25 /km 360 000
EIRP/dBW 50
H 2% [ R /dB -220.7
Rektaim. RIHIHE/dB 0.5
KABFE/B 1
RE M 1h/dBi 60
HuTH 245 B ~F/dBm -82.2

DRI, Hb AT & R 40 75 22 2L %60 dB LA _F R 2k
#1190 dBm UL RS SHalkRE /), A RETT AR E LA,
7 2 e 1 R PR RN R e A B 8 RS 5 A ER ORI
22 RSB HFeE

N T bR E PRI A 0 R 2 TR 1A RS FE, PRI 2 R 2
HL A 2 I 5 2R G i 4 1n] BRER R R 8 T

PR 35 (00 i 17 PR R e 0 22 520 R 4R A8 ARG E
PREE IR e B 2 R K 2R 4 Xt F8 h) A 22, R B AR
FEi s, R BUER, e EREe. &)
MR EER T EhmEEREERE, S5 TIE
A1 AT LU 5 s S BL0.05° LL P (1945 17] 25 i R
B, BefEi AR E BIRE BB R . R T SRR E,
I 5 BRI A8 B H AR AT R I TAER .

FAL, REFE MR E R H B HEE 5 &7
T BRI A% B 2% ROE T 8 SR S S R s, [
I AR A 2 (R B (0 T BT DU H, X TR (B 5 1
KRG Th 25 B A — 58 I EE R
23 KRR EEFRE

AR R LR, R 4% BT R B K 142 R 26 7 17
RIRA e, AR, KRFER S, EEWN, K
LR 38 25 6 A AL U . LA m AR R, LR
Hai 7w 1R, WE TR LLEH, 0.5 KM E
AR AT A k206 dBIIG 25384k, FFEBR/N, K2k

B4 SR AR AN, o I B P A R . R AT

BEA0. 05 HIE AT HIE S, EA IR R
2 ARLAE0.05 ABLAWY o
/__"“'-.\_\
40 t F 4 \
=2 -'f.( \1
3 30 r V4 ".‘:%
= 4 \/
20 | — 0° \‘,\

-08 04 0 04 08
R ()

1 RE&MHE
Fig. 1 The figure of antenna gain
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Fig. 3 The test curve of antenna polarization to radio source
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Fig. 4 The figure of calibration sweep
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Fig.5 The figure of spiral scan (0.6°)
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Fig. 6 The figure of cross scan
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Fig. 7 The flowchart of calibration
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The Calibration of Deep Space Exploration Spacecraft Antenna Beam Direction

XIONG Liang', WANG Jinging’, SUNJi', GUAN Yifeng’, LU Bo'

(1. DFH Satellite Co.Ltd, Beijing 100094;
2. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030;
3. Beijing Institute of Control Engineering, Beijing 100094)

Abstract: Based on the pointing accuracy requirements of large-caliber antennas equipped with deep-space detectors, a
calibration scheme for the in-orbit pointing of deep-space detectors with large-diameter antennas is presented to solve the in-orbit
pointing evaluation problem of large-caliber antennas. By analyzing the characteristics and constraints of the spacecraft, combining
with the specific situation of the relaying satellite antenna of Chang'e-4, and adopting the method of satellite-Earth cooperative
work, this paper presents the calibration scheme of the antenna pointing to the orbit, and the implementation process of the
calibration. Finally, it gives the errors in the calibration process. This scheme can be applied to the design of calibration schemes for
other large-space antenna large-caliber antennas.

Key words: deep space exploration; large aperture antenna; beam direction calibration

High lights:

e The deep space vehicle characteristic and constraint conditions are analyzed, and the boundary condition of calibration is given.

e The paper gives the calibration method of antenna beam direction is introduced and the specific workflow is explained.

e The test result is shown and the measurement error is analyzed.

[FiEsdt: Mucik, EXLFR: KHE]



