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Long-Horizon Estimator for Control Signal Behavior and Dynamics Based on Short-
Term Data Learning Using a Proposed Residual Matrix Combination of Basis Functions
Method

Arman Mardani Mechanical engineering, Babol Noshirvani University of Technology , Babol, Iran

Abstract

In this research, an effort has been made to introduce a long-horizon behavior estimator based on short-term learning, in order to
investigate the effect of combining common basis functions in the structure of their weighted multiplicative sum. This estimation
network receives a short-term signal and, through a recursive process based on the residual error from the combination of functions,
performs an additive combination of basic functions until the €rror and error energy fall below a specified threshold. The basic
functions in this proposed method are not fixed and will vary across different engineering disciplines. Consequently, an expert in a
given field must catalog sample response functions and couple them as basic functions to the estimation network. Based on the
authors' research group's specialty, this research will focus on the examination and development of this long-horizon behavior
estimator for common responses in the fields of science, robotics, multi-body dynamics, and control. The proposed network will be
compared with methods such as finite impulse response (FIR) filters, recursive least squares, stochastic gradient descent, neural
networks, and long short-term memory (LSTM) models. Furthermore, these comparisons will be conducted concerning chaotic
signals, high noise, high frequency, and response-dynamics.

Keywords: Vibration Response Estimation, Machine Learning, Mechanical Response Estimation Function, Coefficient
Optimization, Fitting Residual Error, long-horizon estimation
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