55 XX 55 XX M woBe Mo ik Vol. XX No.XX
XXXX XX H Chinese Journal on Internet of Things XX XXXX

ETXET 2ot RNIEERERZATMNILERE

JERE, R, XNETF, Bfadk, kK
CRE SO FBL K 3 05 55 L DR be, YO0F FI R 210003)

W OE: ERPPENSKT, 2 T EPUESEE A E oA AR, BB IR SRR AT A,
LR e A 2 OGRS R BRI ZE, NI PRI RGN PEREEL 2 0K ER@AE . Ee XA, B SR
PRI ANER TR MBS BWIEA— RPN P ES AN FLIR, 456715 s 10 5 3 1 5 LA i A 4
SR, WS BB B AN T B0 TR SR BTV, R R T O A IR RS
RGGIRMMALTRNE , ARTEEEA T 2500 B VPN AR AT IR, SRR 03k N BT s AR 7, b
AN TR X2 R 1T R S ) R T —ANFT B . fRJS, 7 Hypatia “F & IR X0 B8 i s 3 pn i sk mg it
TV Ui EIIE. SRR, 58 RS AREE H7E R R, it (0 5 a8 0 A0 SR R 6 7 v S 0L T A 80P
FEA N B REES, 56 B 5 2 TEAT &, 7E4TH R G0N B 09 7 B BEARA B A 1) oy )t B 28
X9 K LE RS HRML: il ST R

FESES: TN927

NEkRERL: A

doi: 10.11959/j.issn.2096-3750.XXXX.

Load optimization strategy for low earth orbit satellite communication
systems based on critical node analysis

MI Yuting, ZHAO Bai, LIU Xiaoyu, OUYANG lJian, LIN Min

School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003, China

Abstract: In low Earth orbit (LEO) satellite networks, the influence of satellite orbital parameters and the distribution of
ground stations can lead to link congestion during large-scale, parallel cross-traffic transmissions, as many data flows si-
multaneously pass through critical nodes. This congestion may degrade overall system performance or even disrupt nor-
mal communication. To address this issue, a virtual topology approach is employed to convert the dynamic trajectory
changes of satellites into a series of sequential static topology graphs. Next, each satellite node's importance in each time
slot is assessed from the perspective of information transmission, using the node degree and the betweenness centrality of
its neighboring edges. A load optimization strategy for LEO satellite communication systems is then proposed, based on
critical node analysis. This strategy plans routes according to each node's importance assessment value, alleviating trans-
mission pressure on critical nodes under high load conditions and providing a new approach for addressing node conges-
tion in LEO satellite networks. Finally, the proposed load optimization strategy is validated through simulations on the
Hypatia platform. The results indicate that, compared to the conventional shortest path routing method, the proposed strat-
egy effectively utilizes previously idle links and reasonably avoids congestion-prone satellite nodes, enhancing system
throughput while reducing end-to-end transmission delay.
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