537 B 12 1) R N A R N S A Vol. 37 No. 12
2020 412 H Control Theory & Applications Dec. 2020

H: T Laguerreli€ i #5 M 0 2+ 25 B R

T &N, XIEE2S, Tutig®3, KR
(1. FACK R 2 B0 3l TR, WL 2822 % 066004; 2. ALK (5 B S TR, 307 I0H 110819;
3. RAEKE WA TER S AL E SKE pseie e, 107 VERH 110819; 4. HeRBE TR 5 BRI S TR, B 200237)

THEE: JE SN R BEAL R G0 15 5 AR B A I 18] A3 2 R B0 HARAS At 17 S B S T IS S R G T
M TR DL B A S U AR A AL R S RE LI B B, IR [ RE AL R LR HF IR B T & U & KA E )
Z R ASCEE X IE S M RENL R Gi 48 th— M JE T Laguerre S 43 FIRZIEHCT 4 M #H R TTE. 156, Rl LaguerreJE
Beas AT RGNS R RE AR SRR, i A v e M T3 A A SR E I SRS B AR P&, A
SR IT 1 e TR A AR TR L B, SR e/ 3Rk AR 22 23 Wi 23 il 5 B R 1) 2R G B MR P iR FE. {7 L
SERIGAIE T PR JTVAIA RO RS R TE R ELE A3

KHEIA: TR, Laguerre iy, ML VEAL SELLNT RIBENLASE; I A2 R S5t

SIREI: Tk, XE &, T, 55 5 T LaguerreJE I 4% UAZ G B0 7 2 [ HH IR, 4240 B 55 5, 2020, 37(12):
2663 - 2670

DOI: 10.7641/CTA.2020.90847

Nuclear norm subspace identification based on Laguerre filters

YU Miaolf, LIU Jian—chang273, WANG Hong—haiQ’S, ZHANG Wen-le*
(1. School of Control Engineering, Northeastern University at Qinhuangdao, Qinhuangdao Hebei 066004, China;
2. College of Information Science and Engineering, Northeastern University, Shenyang Liaoning 110819, China;
3. State Key Laboratory of Synthetical Automation for Process Industries, Northeastern University, Shenyang Liaoning 110819, China;
4. School of Information Science and Engineering, East China University of Science and Technology, Shanghai 200237, China)
Abstract: Continuous-time stochastic systems are dynamic systems in which each variable is a continuous function of
time and the state and output vectors are disturbed by noise. Due to the existent phenomenon of continuous stochastic in
biology, economics and physics, the identification of continuous-time stochastic systems has attracted much attention by
experts and scholars in various fields. This paper presents a nuclear norm subspace identification method for continuous-
time stochastic systems via Laguerre filters. Firstly, the input-output matrix equation of the systems is deduced by a bank
of Laguerre filters. Then, nuclear norm minimization is adopted, instead of the truncation of dominant singular values, to
obtain low-rank matrix approximations. Secondly, the optimization problem is solved by the alternating direction method
of multipliers. Finally, the system matrices and noise intensity are obtained by the least square method and residual analysis
respectively. Simulation results show the efficiency, accuracy and comparative advantage of the proposed method.
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