5 6 4555 1 4] Ko — ko F OB M % Vol.6 No.1
2025 43 H Space-Integrated-Ground Information Networks March 2025

HRXEEBMENEEERES A IERKR

ENS, BEE, =EF', 3 K2
(LR T R2AE B 5 F2#Be, JbaT 100081;
2. H E H R R A RS T BT, Jba 100083)

W OE: SREE B M R AR A NG B A Al . BBRIA DA R B R e 255 R, 2 HH 3 T IX Pt 1
RREBIIR A S B RN e BN G 1, SINZES BRI S OG5, AN B A . Fh a5 Bos Al ol
TR s SR HZE T At fr /N SR 5 i, A AL PN AN BT T 16 R X e iR A, AR ) 2, (5 LA SRR
FITHe 7 i RR AN R A5 A 1 R AR R e, A RN TR], AT SN 22 B T o

KRR KA BRGSO, BRI, XPuERoR

FESHES: TP393

HAERIRAD: A

doi: 10.11959/j.issn.2096—8930.2025004

Distributed Training Techniques for Intelligent Model
in Space-Based Information Networks

LI Yuanjun', YANG Dewei', LI Jianing', FENG Xiao®

1. School of Information and Electronics, Beijing Institute of Technology, Beijing 100081, China
2. The 15th Institute of China Electronics Technology Group Corporation, Beijing 100083, China

Abstract: In addressing the issues of data distribution heterogeneity, outdated models, and data privacy and security in distributed train-
ing of intelligent models, a federated learning architecture of intelligent models was designed based on blockchain technology and ap-
plied to space-based information networks. A secure and efficient training method for intelligent models was proposed based on this ar-
chitecture, where a differential privacy noise mechanism, the blockchain technology and a parameter evaluation method were intro-
duced to effectively deal with privacy leakage, poisoning attacks and single-point failure threats. Meanwhile, using a model aggregation
method based on the minimized delay, the model training was accelerated via the processes of intra-orbit and inter-orbit model broad-
casting and block broadcasting. The simulation results indicated that the proposed method enables intelligent models of different struc-
tures to converge rapidly, shorten the model training time, and effectively deal with security and privacy threats.
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