539 55 6 1 R N A R N S A Vol. 39 No. 6
2022 46 H Control Theory & Applications Jun. 2022

B 1 b 2% 1) 52 e o0 A A A

IPEEEL 2, MREARS, EEHMMLA, EhE?
(1. R EH RS R 25 A B HIZ0E 3 TR 7O, VLT3 M 221116;
2. P EG LA (5 B SR TR, VLI 1M 221116; 3. BT RS - S/ TRAR, 4 131 518055)

FHE: oA 2 UL A 1] R B 02 a0 e] LAy A7 3005 15 5/ IR 308 B A AR B8 B0, T B 20 A7 SRR R I )
HRIR BRI T R G0 BEARAN S FEBEAEFE S5 & RtEME B, A1 T 20 A SNELI A0 32, 4o b 1] A, 3 | — R I F
T M W28 1 58 20 A7 SR AL BVE(FDCOA). 5T 2 8 Rk — S BS AR FE PR IEFH AR, Wit 7 —Fh ki 4x
LIRS, HEFDCOA M5 K IR SIE Y 5 %8 RE M R385 A O, B eI H b KM AU &L #—25
S3HT 7 FDCOATE [i] 5 5 1% 18 FH I A5 558 42 16 I 2815 T2 T A USCSIOE . 477 .45 SRR WA SCR 2 1) o A s D e B
LI FDCOATER M FE~F 18 T 1 43 A =Xt AR Ak 1) 82 A 3L,

FIE): oA AL TR 4% JE A AP K

SIRHEEN: RS, MR, T M, &, JE-FHTA M W4 1 58 4 A AR k. 3 28 5 R, 2022, 39(6): 1071
-1078

DOI: 10.7641/CTA.2021.10389

A fully distributed convex optimization algorithm
over the unbalanced directed network

SHI Xia-sheng™2, LIN Zhi-yun3, WANG Xue-song!2f, DONG Shi-jian'
(1. Engineering Research Center of Intelligent Control for Underground Space, Ministry of Education,
China University of Mining and Technology, Xuzhou Jiangsu 221116, China;
2. School of Information and Control Engineering, China University of Mining and Technology, Xuzhou Jiangsu 221116, China;
3. Department of Electrical and Electronic Engineering,
Southern University of Science and Technology, Shenzhen Guangdong 518055, China)

Abstract: The aim of the distributed convex optimization problem is how to minimize the sum of all local agent cost
functions, and however, the control step-size of the existing distributed algorithms is related to the global information, such
as agent numbers of system, adjacency matrix, which is contracted to the distributed algorithm. For solving this problem,
a fully distributed convex optimization algorithm (FDCOA) is proposed over the unbalanced directed network. Based on
the multi-agent consensus theory and gradient tracking technology, a non-negative surplus iteration scheme is designed to
make the convergence range of the control step-size only related to the local information of each agent, and then to realize
the uncoordinated and distributed setting of the control step-size. Further, the convergence analysis of the FDCOA is given
for both fixed and time-varying strongly connected digraphs. The experimental results show that the designed distributed
selection method of the control step-size is effective for the application of FDCOA to the distributed convex optimization
problems under an unbalanced directed network.
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