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Abstract In order to improve the reusability of satellite fault injection model and shorten the
development cycle, this paper contains a standard hierarchical model for satellite simulation
system, which consists of a satellite simulator, a fault injection front end, and a fault protocol.
Each individual machine in the satellite simulator is configured with a universal stand-alone
model to make the satellite simulator configurable. The fault injection front end encapsulates the
fault information by calling each function in the simulator by RPC ( remote procedure call) to
improve scalability. The actual results indicate that the standard hierarchical model constructed
based on this scheme can be configured to create the simulation models of different types of
satellites. Moreover, the fault injection mechanism is embedded in each stand-alone model,
which improves the reusability of the satellite simulation model and effectively shortens the cycle
time of simulation modeling.
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Fig.1 Structure chart of fault injection model
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Fig.2 General model structure diagram
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Fig.3 Fault agreement hierarchy
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Table 1 Description of communication frame format
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Fig.5 Transmission of the call package during a RPC

WL RPC BEAEHLE], 7T LK ik {5 B
(18 2 B I T Sty 4 5, 3K AR L R Y A T i
HFEZA T P A (5 8 A 2l
e, 2 T B i

X LA e A TS R R i, TSR AR

R RS vy, AL P i e B AR A AT
PR, It RPC e iRy onm 09 5 A5 2 Y el A2
SRy < {8 P AR R T A RS VR IR A B, &
Pk B RRR PP A BT A 56 2 80808 72 R TS
SR JHESR RPC W25 B 68 0 A 4 32 245 9t
VAR, B SS 5, — ELIR 55 o i e 21k 2 5 8
A1, MR 55 i 24 B AT TR AL AR U 55 500, SR ) AR 4
1455 Bi H A R A bR R AL 45 5 2 2 AT —A
SEAIEH WA b8 12 A b FH 23 90 FH R 55 o v
AEXH R (AR Y 25 A BRAT 45 558l v i Bl . 5 L]
i B 45 e (0 8 E R Bl S5 R 4 R AL 3R
[l 2 i35 it R R SE IS, BN 4 R R A
HN, R I 4 A AL % 145 7 P i 4 R )
B2, EA TR A A 3R [R5 7 S (040 B 8 el
1.5 HEEFEANRRE

BT RTS8 i A n &
6 FN

1) FE B 78 A o 9 5 1T 45 B AR BRALIR
TR E B At RPC T BGE 528 B Bkl
RS SRS IEIRE R = Vil i = e



406 R

B K224 938 %

ik

| EREENGEEE
AR | SR
| gmEeraamsm |

| TR B B OB WO |

| RS B AR |
|

v Y v
HBHLA BB BN
ARG R EAMEEE | EAB G R
| | |

v
| LR R S

ZR
6 HREENRTE
Fig. 6 Flow chart of simulating faults of satellite
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Fig.7 Star sensor structure diagram
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Table 3 Resource cost comparison of new and old methods
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Fig.8 The process of injecting a parameter fault into a star sensor
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Fig.9 The process of injecting a telemetry fault into a star sensor
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