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Fig. 1 Architecture of platform of autonomous operation and management
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Fig.3 Assignment module of application layer
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Table 1 Function analyzing of application layer
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Fig. 4 Floor-process diagram of storage battery discharged protect

L) A 0 SEE D FT AR 5 25 L it 2 v 25 L A4
RSO, 7R o) bk e kX T
WA RIHLER,  CRYES F e o 0 FE A, I 0 B
B AR TARRRE

B 1 B IS AT AR5 BT B A 1 4 A S 8
AT T HREW SEMEE S, B RTRK.
SZER. AFER. MR, fFERYEr. 20Y)
BUJG B2 SORS IR S5 TR 858 R 0 KU b 2
REJ), QR JREiEmDiae. A TAEBOR IR R H
FUHE B IIRER LI RN O . Bl




M EIL

%4

: “IRIRAS T ARSI S SR 363

WAL, AP B R S E SRR A
TEBAET): AR TR AR
I 202U [ B AL, PRIERBEH IR HEAT
I PRAIE AR RIS e IR A ) T SEBE

5 #EFRiE

MWL AT RAL, “Mk4 57 B EBTER
Wiz FHRR 1583 B R W K EMRES), IEE5E 1XER
R0 1) LS RE T, SEINRZ LB I B B B
TRIUE R B F 1 58 I P SE PR SASHEPE . 72 “ o Wk 4
TR AEER . HHIAE. ARERMEE K4
MR 1t a LA, B EE IR
HITAREMEETETI, B2 7Lk, A7
SCHF T AR R R -

2 F X W

(11 fIRESC, 2, 1R 55, 46 B BRI R @R 2k & LT R GE i SR i B
PR R BEHIRT J]. WK A T2, 2018, 27(4) :82-89.
HE X W, LI N, XU Y, et al. Requirements analysis of intelligent
spacecraft avionics system and discussion of its architecture[J].
Spacecraft Engineering,2018,27(4) : 82-89.

[2] ORAIFE (T RE ST, X S A (A s R M. Bt - AE R LR
fftk,2018

[3]

[4]

[3]

[6]

[7

[8]

K& MUK B BT IT R AE LA B 2 BRI R0 5L
[D]. Kb« H B RFAHAR K, 2008.

WU D Y. The research on spacecraft autonomy software framework
and autonomous planning scheduling[D].Changsha: National Univer-
sity of Defense Technology,2008.

HER . R AREY A E e F R R 1 SRS [D]. Kb
iRk H AR K5 2008.

K R, ERCIE , ] E AR, 55 A AR e FEAE 31 v 4 R PP 0 S T
T W AR Tl K244, 2009,41(3) £ 15-17.

LIU G L, WANG Y D,ZHOU B L, et al. Health detection algorithm
for integrated system health management[J].Journal of Harbin Insti-
tute of Technology,2009,41(3):15-17.

ZHANG S N, KANG R, HE X F, et al. China’ s efforts in
prognostics and health management[J]. IEEE Transactions on
Components and Packaging Technologies,2008,31(2):509-518
SCHWEIHARD K A, RICHARDS L W, THEISEN 17, et al. Flight
demonstration of X-33 wvehicle health management system
components on the F/A-18 system research aircraft, NASA/TM
Technique Report,2001: 1211[R]. [S.1]:NASA,2001.

BELCASTRO C M. Aviation safety program: integrated vehicle

health management technical plan summary[R]. [S.1]: NASA,2006.

YEH TS

MBI (1978, L, e TARI , 2 BEWE 7005 10 < S 3 M0 5 74 4
RGBT R IAE,

JEAE L < AL ST AT IR UE XA % 1045 (100094)

i : 13366326916

E-mail :29420389@qq.com

Design and Realization for Autonomous Operation of Chang’ E-4 Mission

YE Zhiling, HUANG Xiaofeng, GU Ming
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: The autonomous operation of Chang’ E-4 is researched, including the acquirement of requirements, design of

operation strategy and realization of the autonomous operation. The autonomous operation of Chang’ E-4 addresses the unknown

risks and assures the reliability and accuracy of key equipment based on the autonomous diagnosis,

reconfiguration and

management, which have been verified during the successful on-orbit demostration. The significant experiment of Chang’ E

autonomous operation will provide reference for the design of autonomous operation mission in deep space in the future.

Key words: Chang’E-4; autonomous operation; design; realization

High lights:

e The strategy of autonomous operation is proposed based on the requirements of Chang’ E-4 explorer, providing reference

for the design of autonomous operation.

e Mature hardware and software designs are included and optimized to improve process efficiency of on-board computer,

shorten the period of spacecraftdevelopment and save research funds.

e The system structure and software design of autonomous operation are concluded, offering technical support for the realiza-

tion of autonomous operation in deep space in the future.
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