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Adaptive Learning of Large Regression Models
DAI Rui-Fen' WANG Fang' GUO Lei?

Abstract With the rapid development of information technology and the continuous improvement of computation-
al power and data collection capability, modeling complex scenarios using large parameter models has become a sig-
nificant development trend. However, the learning problems of such models under general feedback inputs still re-
main lacking in the control system field. In view of this, we design an online adaptive learning algorithm with ex-
panding dimension for large regression models under saturated observations. This algorithm can automatically up-
date both algorithm dimension and computation results as new data increases, enabling dynamic adjustment of
learning outcomes and real-time prediction of outputs without storing historical data. Specifically, we prove the con-
vergence of the proposed algorithm under general non-persistent excitation data conditions, making it applicable to
general feedback control systems. Moreover, the good convergence of the prediction “regrets” of the proposed al-
gorithm is also proved without requiring any excitation data conditions. Finally, we conduct judicial sentencing pre-
diction experiments based on real-world criminal judgment data for intentional injury cases, validating the compu-
tational efficiency and prediction accuracy of the proposed algorithm.
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