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Abstract : The real-time signals of the motor speed of the lithium battery diaphragm winding system, the winding diam-
eter of the unwinding roller and the unwind tension are all accompanied by Gaussian white noise, which tends to form a
large lag and leads to a reduction in the stability and accuracy of the control system. In this study, a method for estimating
the tension based on improved Sage-Husa adaptive filtering is proposed. In this method, the covariance matching technology
is used as the filter divergence criterion. Combined with the expression of the exponential weighting coefficient to limit the
number of memory filtering, the weight of the initial value of the noise is raised to maintain the degree of adaptive filtering.
Finally, the adaptive change of system noise covariance matrix and measurement noise covariance matrix is realized. The ex-
perimental results show that the proposed method can estimate the unwind tension of the lithium battery diaphragm winding
system more accurately and stably and eliminate the effect of the initial value of the given noise covariance matrix. It also
has higher accuracy and stronger real-time performance, which is superior to the general extended Kalman filter algorithm.

Key words : vibration and wave; lithium battery diaphragm winding system; Sage-Husa algorithm; covariance match-

ing; nonlinear dynamic system; Kalman filter estimator
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