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Abstract

This paper focuses on establishing an evaluation index system and validation criteria for spacecraft
autonomous function verification. Firstly, based on the characteristics and requirements of spacecraft
autonomous behavior, a comprehensive and systematic evaluation system is formed by proposing
multi-dimensional assessment indicators such as generalization, robustness, and trustworthiness.
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Secondly, specific testing methods and validation procedures are designed for each evaluation indi-
cator to ensure the accuracy and reliability of the assessment results. Furthermore, through practi-
cal case analysis and validation, the effectiveness and practicality of the proposed evaluation index
system are verified. This research not only provides a scientific basis for the comprehensive evalua-
tion of spacecraft autonomous function performance in China, but also offers important assessment
standards for the validation of autonomous spacecraft equipment.

Keywords

Spacecraft, Autonomous Function, Validation and Evaluation, Index System, Validation

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B A AR B KRR R, iR SRR S ER I . MO BRI . A5 ST SURAMT S H 2 E 2tk %
BEA . A5 e f i T 0 2 5 5 L DA & R SR AT S5 K Sz . [ SR R AT Sk (P R . 7R SRS
T, WURSE EREEZMEH N, BT HUR AP . RIFHATE S 1R
NI B2 ST HE S R0 B AIKIE E A ISR R B E 1] 2RI, WURES B ThRR M & At e
WS PPAE R T RTFT ARG Pk Wi —E 4. B2, TR Istaik R, IEHe s %%
UEHEN, DA CRATTR 45 H 32 ThBELE o 2= [ PR BT T R A SR A2 A, RN 24 w0 R AUk i 15 A e )
IR A R

AT, WURE E E AR AR ORI S TR R B, s 2 Bk, — 7T, H R IhER
JOBH R AT S RIS AYEE, K42 A RS, LTI T,
V1) T35 1) A 2 P AR AR T 90000 A 75 e T 36000 3 LA 5 A DL L SR B O, o I Aiy g 92 (0 0 35 A A 2k
P T R[], MAh, BUR VAN VA 20N E T —MERER bR B AT S 0, SRR AR H T
REREARLREM R Gt YRRV

E SRR E LR T P TIE 2 RR . B, —Leif 70 o3 T4 H R
PEREVERY, 1 H T FHUR G A MGG, s0H B RE ARG SERPE AT SR Hr(2]. 55—t
HPF 0 0 22 P 3 PR P O PR ME S, (B AR T ES 2 MR, = Bk f S A Fa b A ] 4 i 56
IERAR[3]. EVAE 7L b, EURIE. BIROHE. B0, B % o Hridi DL R & Rl AR
ZNF TR RGMVAG P[4]-[8]. 2RI, XLEIEAER TR B EIhREVEAS I, R LR AL

1) WRYERE s —: ZHE AR A TR SR A A B ThREMIZ At . SEFErE. B SR,

FEPFA S R AT .
2) BRSCHEA L : TEARA RN B = M B AR AR AL RRAE, (A PP Ah 45 R B2 PR
F{EEAZIR -

3) BRZ SEPREAR AL BB 2 R BB BRI,k DLFE 70 S0 A M R A LS R AR AE
5535 T WA AR AT SE FIE -

4) EHIERIR: A VPG DT IR X R R it SRZ A E, XMELGENATR & E E D
REMI 2 FEVEAT S At

DOI: 10.12677/jast.2025.133006 62 FE] B it 2 i R AL


https://doi.org/10.12677/jast.2025.133006
http://creativecommons.org/licenses/by/4.0/

KPP 55

AICE RN TEHUR & E LD RESIELT A b i R R e S LB . 5 %, AR MR
o H EAT IR SRR, FESLEA b, 3R BEWREREAEE S PSRRES . PUTRES . SRIRES). KR
RE S AL 55 52 I RE 1055 2 AR LIPS FRAR A R, TR VR IR S R AR O NI S RAES . HOR, A0k
HTIEH TR B LD R I A X071, I8 E DAF E(E/RIEE. BRI HrE. BOIZE & VRE
HIZRE I8 DI E SRR IR, AR R VPSS R I MR AR 22 o fee s 8 — S BARRITREHME S
R, R H EIIRERAEIHA R, JFEAT RS, DU TERTA AR PRI R A R A s . A
TR SRR B TR 4% 18 DD RE MR RE ) A PP A 4R BE R 2K, JFNARRITR A A R SF TR S
SO UE P A1t B B (1 B SCPE RN SE B AR 5

2. MRFBEETANFRSER

WUR & 00 8 AT A RARMUR AR NV ERAERTE IS, RS RIS FoR, TR
FHRE AP A A R FAT BN o HTRAS B AT I RIRE M 7SR THUR BRI RESRTHRIME S5 T oA B2 X

R A 5 BRI AL AR IO BEE 2, JFx X8 (E BT B A M, DU SRS SR. ATR
SR BTN EE ARG IE BAC AL ST, GRS B KB AT P R A AL B AR IR
PR B AEPATEF I RE S, AT REZ TR 2R R A A AR 35 FoR A4 . MURERIH BTN EE %
R, RERSARAE IR B AT 58 T KR IVAR A, B A B e SR g, DAOE AN R R I ORI 75 3K
UbAh, FHEEAEEAREAESS B AR 6, (EH A BRI, AT RIAEHAT . HUREHN A 34T
Nt E BB R EE T, BEARIE AN R BB LA T oK, R LRI TR ST 56, PASEIUESS H AR

FERURAS B EAT AR, EARBREEFSHATIER . MRS E EAT N ERIERIEAE S &
SRAPAGE A, PRl HERHAT Y DSRRBAT AT, DRSS BT RCR . K, BURASIIE AT
N RS U RPN ANE 55 75 SR A AR A AT RN R S, R 158 100 A8 A S 0 R SEAT = AT D, LA
B ORAE ST AT O] SEVERT 22 ek o dR)im, LR AR B AT 0 T B RESARYE AN R (04155 7 SR AN B 26 1F
R A A AN ) SR, DGR R AR S5 FOABE R R, B2 AT 55 HOIE L A R 35 1k

LRERTE, WURAS H AT N AORS RO SR AR A3 I VE BESETHAME 55 $uAT HoA LR L. Tl At
TR R BAT 5B KAG DAL BERE T JE MR SR AN R RE TSR MR 28 B EAT N, AT PR ENTR 28 AR 55 4R
TRR . R A, i PSR SR BOR K R AR A

3. ARFS B ETheER S UERIT(E iR

FLRAS B EDIRER) 2 42 EEVP AR PR 2 08 7O IR A5 1) B EDh REREAT 2 WA PP ANGRIE,  LEsfR
FAESEBRR ] B AT SEE AP RE o FEMEPPASTEARIN, FEHIENURE I A BAT R M RETR oK, BL
LG AR BRI 2 A R AT A 4
3.1. T iEAREFER

LR &% B DI RE M 22 4k FE VP Al 48 bk 22 AR 2 AR H AE UMLK &% B D RERE V) ZOR AU R RF om, 38
TEVF AR bR BT R AR, AT RGP S0 RS, REME. Btk TS R Re
WrARbs M RSN, A LT LA .

Ho—y RS ESS SE UL P RIVEAN . BEE AR5 RAREIFRETE, WURE ARG i IR AT 55 = R 58
Ji, S SR (AR, JUHAE R b, BRI N BE ) B R AR S5 R A 55 e FRE T 2R AR A
IrRsHENE S BRI R, B IRAM B E EIIRERBE I ObR R e =, TUAR L5 (B P A 00 R e
TUARBCHEE KGRI, 7SR AR G AR S5 S, TR R AR BT R S AE 5 A« Ao

DOI: 10.12677/jast.2025.133006 63 5] b A 2 i R R


https://doi.org/10.12677/jast.2025.133006

N

W

ER
%

)

i 1

> ao>

vl

He

b
Y
b

RGP T, REFRSISITHSGEERES, “HIFMENR SRR .
WP R LR A . BT N LR RE
T J S AR A E W, IR R IKED B PSS SR TH VAR B, BRI PATEA S B

SREEEEA, ATSLIHUR ST RS SL il AE 550

09 B EARH LRSS RGN R B SO, BOMHESI TR 838 REALTH R IO L BB /)

3.2. TN IBFRIERL

MR H IO A, BRI T T Ak, AR A TR AR IR R BERE W LR 4% B DO REEAT 5 48F

B WS SV 8] 9]

A TR AR 3 BB fE J1(Perceptive ability, P). 5 HE /1 (Decision-making ability,

D). 4T HE J1(Executive ability, E). S 88 JJ(Navigation ability, N). &% gE JJ(Flight control ability, F). 1T
%% 5E . fE 71 (Task execution capability, T)% 6 /N7 TH %5 B il K #% B 32 D g 1R RE
XA 6 DN—RARbR AT VA i, R R 1.

Table 1. A multi-dimensional evaluation index system for the autonomous functions of spacecraft
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Table 2. Multi-dimensional evaluation index weights for the autonomous functions of spacecraft
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Figure 1. Evaluation process of autonomous functions of spacecraft
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Table 3. Scores of the secondary indicators of perception ability
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Table 4. Scores of all secondary indicators
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