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Abstract: In order to improve the fault detection capability of satellite formations, an inter-satellite link topology
design method based on information geometry is proposed in this paper. The measurement information characteristics
of satellite formations under different fault modes are described by the Riemannian manifold points, and the problem of
quantifying the system fault diagnosis capability is transformed into the problem of measuring the distance between the
Riemannian manifold points. On this basis, the fault detection capability measurement index of satellite formations is
constructed, and a design method of inter-satellite link topology for satellite formations is proposed. The effectiveness
of the proposed method is verified by a simulation example.
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Fig.1 Schematic diagram of the inter-satellite link

topology of satellite formations
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Fig. 2 Flow chart of the inter-satellite link topology design

steps for satellite formations
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Fig. 7 Velocity deviation of each satellite in the fault case
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Fig. 8 Position deviation of each satellite in the fault case

AR A SCHR [ 14 177 5 48 e B o A I 1A 4 4
3 s R R 45 L P 9 iR o IR R
i G 0 P A1 BRI, 6 2 S A 0 A

H1 PO RIT, 25 T AR 4 Sk AR SRR N AR A N

A R ECS R Ao (L, PR, % T A T A Y

Ty —J7 T, O U UE R T R 0k g s

b B2 R BE B AR AN R A RS AE R . MLA =

01 1 1
101 0. et

A, = L1 o Ojﬂ1ﬁﬂ,ﬁtﬁﬂ“£¢§ﬁ&¢lﬁ]%§ﬁ%ﬂn
100 0

B LRI 7R 4 R 7 2% 2 ) B B D T ) il s A ) 5
R 10 iR .



9539 %% 2022 4E45 6 1

A5 P4, 4 < T 1) 3 4 A5 A T g T 2 A ) R B 3 73

1000 2000 3000 4000 5000 6 000
k

(b) TE2

50t s
-==-Jn
L 4ot
=
=30t
2°M

1000 2000 3000 4000 5 000 6 000
k

(d) T4

9 EIEHERNER(A=A))
Fig. 9 Fault detection results of each satellite (A = A,)

20f
i
- == Jn
15
P s ot EEFEEY
< 10}
5 L
1000 2000 3000 4000 5000 6000
k
(a) PRI
40
Js
Y 4
30}
=
<20}
10
1000 2000 3000 4000 5000 6000
k
(c) BE3
14}
12t
=
3
10}
Ji
8 1 L I_ - _l-‘]th
1000 2 000 3 000 4 000 5 000 6 000
k
(a) TAI1
<
<

1000 2 000 3 000 4 000 5000 6000
k

(¢c) A3

8L, . ‘ s .
1000 2 000 3 000 4 000 5000 6 000
k
(b) TA2
16 A
== =-Jn

14}
=12
&

10F

8,

1,000 2 000 3 000 4 000 5000 6 000

k
(d) TE4

E10 EDEHEKRMNER(A=A,)
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