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Abstract: In the practical process, the offline model estimated by the traditional subspace identification method cannot
track the dynamic of the systems effectively. Although the numerical robustness of the algorithm is improved by the singular
value decomposition, it also increases the difficulty of online recursion in subspace identification process. In order to solve
the problems above, this paper presents a recursive subspace identification method for continuous-time stochastic systems
via random distribution theory. Firstly, the continuous random distribution function is deduced by random distribution
theory and the input-output matrix equation of the systems is obtained by the differential calculation. Secondly, we reduce
the computational burden and storage cost by keeping the size of input and output data to be constant. Finally, the system
matrices and noise intensity are updated recursively by the least square method and residual analysis. Simulation results
show the efficiency and accuracy of the proposed method.
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Table 1 The RMSE and SSPE of prediction error from
RDT-RSID and RSILF

RDT-RSID RSILF

RMSE SSPE RMSE SSPE
Level/mA  0.0261 0.1965 0.0375 0.2517
Temp/mA  0.0259 0.2741 0.0353 0.3524
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