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Abstract: To address the communication-efficiency problem of federated learning (FL) in 6G integrated sensing and
communication (ISAC) edge networks under limited bandwidth, dynamic link conditions, and device heterogeneity, a
feature-information-driven collaborative compression and aggregation framework, termed FI-ISAC-FL, was developed.
Unlike existing compression methods, federated update compression and aggregation were jointly designed for coordi-
nated adaptation between task-relevant features and system states. Specifically, a Federated-AE online training mecha-
nism was introduced to compress local updates online, by which high-dimensional updates were effectively represented
and efficiently transmitted, while the adaptability of compressed representations to data variations was enhanced. In addi-
tion, a state-aware adaptive aggregation strategy was developed by incorporating channel states and data-distribution
characteristics in ISAC scenarios to improve training stability and efficiency under communication constraints. Simula-
tion results show that, in a radar target recognition task, favorable model performance is achieved under a fixed commu-
nication budget, a better trade-off between performance and resource overhead is attained, and strong robustness against
severe sensing interference and Non-IID data distributions is demonstrated.
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1) #Wlu5 4k (Sever side) : HJ4h 4k 4= & 3= # Y gut = iwﬁim
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BT SOT AR 2 ez, RN BN
P ZAERL  BRAR SR SR ) e A e B
oy, PRI ARSI, Federated-AE
P SR KRN IT 4 P A 25 4 v 5 I R SR 1A T
AT

R4 UL Ve 6 S 4E 47 AE BT A H 1O 2 80
BLE f74 64, [RIRE 52 AE W4 AL A 2 o {H e
TS AE ERR BT R T 8 B ) i
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