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A Method to Enhance Dynamic Range for Seismic Sensor Using ARMA Modelling of Low
Frequency Noise and Kalman Filtering
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Abstract

In this study, a method to enhance the dynamic range of seismic sensor is proposed. The low frequency noise included in the
measurement of seismic sensor is modelled as an ARMA(Auto Regressive Moving Average) model and the order and parameters
of the model are identified through system identification method. The identified noise model is augmented into Kalmman filter
which estimate seismic signal from sensor measurement. The proposed method is applied to a newly developed seismic sensor
which is MEMS based 3-axis accelerometer type. The experiment show that the proposed method can enhance the dynamic range
compared to the simple low pass filtering.
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Photo 1 Developed MEMS seismic sensor
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Fig. 1 Frequency response of LPF
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Fig. 4 Comparison of filtering result in case of sine input
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