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Design and Verification of Telecommunication
System for Chang’e-4 Lander
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Abstract: As one of the key components, telecommunication system is responsible for
establishing the communications link between the lander and ground stations, relay satellite.
Based on the requirement of Chang’e-4 lander for telecommunication system. the paper proposes
the optimal scheme, and presents the design method, implementation approach, ground verifica-
tion and on-orbit results, which could provide reference for design and verification of further deep
space telecommunication system.
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Fig 1 Visibility between the earth and

relay satellite around the lunar 1.2 point
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Fig 2 Chang’e4 telecommunication links
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3
Fig 3 Block diagram of Chang’e-4 lander telecommunication system
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Fig 4 Powered descent phase of Chang’e-4 lander
o R 3)UHF
s UHF ,
6 km ,UHF
s A s UHF
, A .
B o
1. 4 kbit/s( )
o 2.1
(7,1/2) RS(255,223) o s
, X 1B 2B , N s
b A b b
( A ) o o
280. 899 kblt/s ( )9 ) ’
555. 556 kbit/s( ) o N s
y UHF o , s
200 kbit/s , . ,
X o
4 h o 2 L1
B , D



X , , ( 8),
. . , , —7dBi(98%
(D . ), —3dBi(90% ),
, +90° 98 %
—5dBi( 5,
5 X
(X A)

Fig 5 X band omni-directional antenna

of Chang’e-4 lander (X band receiving antenna A)
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Fig 7 Gain pattern of omni-directional antenna
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6 X Fig 8 Antenna measurement on Chang’e-4
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Table 1 Requirement for phase noise of carrier
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Fig 12 Powered descent phase image taken

by camera of Chang’e-4 lander
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