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Abstract: In order to solve the networking communication problem of the main-subsidiary satellite cluster under discrete and
sparse topology and to ensure the demand of real-time interactive remote control telemetry and task information between satellites,
this paper proposes a set of communication system architecture and inter-satellite networking protocol stack design scheme accord-
ing to the hierarchical and clustered spatial topology characteristics. Firstly, in the design of the network layer, the data structure of
the network layer, the subnet cluster head selection backup mechanism based on the multi-weight priority cost function and the pro-
cess of the sub-satellite network access are given respectively. Secondly, in the data link layer, the data is processed hierarchically ac-
cording to the subcontracted remote control and subcontracted telemetry system. Then, in the design of the physical layer, the spread
frequency hopping is used as the communication system of the inter-satellite link, and the time division multiple access method is
used to realize the multi-user communication of the satellite cluster, and the specific communication index of the inter-satellite link
is given. Finally, the link calculation of inter-satellite communication is carried out. The calculation results show that the physical
layer design meets the communication requirements of each satellite.
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Fig. 1 Main-subsidiary satellite cluster communication flow

1.2 ENXERAE MR

AR T 20 I B R e B T 4 ) 22 S
e 2 1) 36 15 i e BRI RE R 0 ) L 2R
R B = AN BZ L VYR o XA T 2% AR
[l 2 ORI A, I 15 B B 45 2 TR $HLY D g
AR, ERPTIET, FRERZEMKIETEN
SRR R, SRS R AR B R
SL B AUEE BEAL FE R . A5 B DM SCRR BT T 51 2
JI7R .



2024 4F 9 A E N OE B <21 -

(S iimnen i (e T Tawm
R PpEER ) wegekgsam || it %L 1 [
BIE|  fpek A Vo s e || fEemR A
: AN | | | amign |
A | | A | | A |
: v | | v | | ) 4 |
BHRAES | FRpgmFEn || St R ||
I EEEIIN I azerr oasm 1S
: it mn |l ' WEHEAREH ) | e 7 [
A | A | A [
: 7t I : I_Jff’%" il I : ) Jfﬁv e I
o 245 B £ o] 2 45
ﬁgjﬁﬂ st i) IEJ'J; I | HTIFﬂlﬁlil | [ HTIFﬂlﬁliI l
| oy ol | Bt 5 e || | ok | |
A | A | A I
| v | | | | |
) [ EE s | I i | I |
B2 s || —= JES —=<
I AR |l s l ﬁwmAFﬂ | ﬁw%m{ |

_— e e — — ——— — ———

B2 AKX ZEHAN AR

Fig.2 Main-subsidiary satellite cluster networking protocol stack
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Fig.3 Design of intra-cluster transmission cycle
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Fig. 5 Directed graphs in the cluster of satellite
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Table 1  Orbit parameters of satellite cluster
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Fig.6 Master-slave satellite cluster simulation environment
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Fig. 9 Schematic diagram of data frame structure
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Table 2  Inter-satellite link indicator
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Table 3 Inter-satellite communication link calculation
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