E50E %2 H 3 th 2% & Vol. 50, No. 2
2024 4E 2 A ACTA AUTOMATICA SINICA February, 2024

—METEHHENNRD M RAAELF X

RR#E KER BRES OKAN
W E R TAES, T RS R A A LA R W RN — b IR AR L 1Tk, AR, AE Ak B K HHE
FI, SR8 BN 2T R BT SO, T ARk, B E 3R T I 1) AR R B ) A SRR 2 SRR L S, R AN
O(T3/%), $orh T & — i )56 Bl % SV AL 9 05 00 £ 1) R, — LA 5 F AN O (VT); — &3 Ak r AR
M e B SRR R, T S B R AR B BRI 2 R eR . PRI, 3R e T 2R B R R e A A 2 ST B
{8 ] Frank-Wolfe 2 JREAREH AP IR, 8 G B 53 AOHRREVH 5. SO e ) 24 R AR e O o R BRSP4 BV E T8 B 3 DA
M7 O(VT); 24 3 B HOAPEE AR ™ R BN, B3R 50 LU R O (VT) W SEI PR . U5, 7 ELSER BRI T B2 50k
P e 5 BB E B 4518
KRR SRIFRREE, AT e o], M, Wil R
SIAMR R, KT, SR, TR, — R 20 AR5 L I s ) A SUAE 4 ST Bk B sl Aal, 2024, 50(2):
386—402
DOI 10.16383/j.aas.c210830

An Accelerated Distributed Online Learning Algorithm Based on Conditional Gradient
WU Qing-Tao' ZHU Jun-Long' GE Quan-Bo> ZHANG Ming-Chuan’

Abstract The distributed online optimization model based on projected gradient has become a prominent
paradigm for online learning due to its simplicity. However, this paradigm is incapable of handling massive data ap-
plications because the projection step becomes the computational bottleneck. Recent studies have presented the dis-
tributed online conditional gradient algorithms for convex cost functions, which achieved an O(T?**) regret bound,
where T is a time horizon. There are two negative problems for those algorithms. The first one is that the regret
bound of those algorithms is worse than the well known regret bound O(+v/T'). The second one is that the conver-
gence performance of the presented algorithms has not been analyzed for non-convex cost functions, which are common
in practice. In this paper, we propose an accelerated distributed online learning algorithm based on the conditional
gradient method over networks, which avoids the prohibitively expensive projection steps by using Frank-Wolfe
step. Moreover, when the local cost functions are convex, we show that the regret bound of O(\/T) is achieved.
When the local cost functions are potentially non-convex, we also show that the algorithm converges to some sta-
tionary points at rate of O(\/T ). Finally, the performance of the proposed algorithm and the theoretical results are
verified by simulation experiments.
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