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Abstract: Considering that the response signal of light addressable potentiometric sensor (LLAPS) is
quite week and the traditional method for extraction of fundamental component of frequency domain is
easily impacted by signal drift and stochastic noise, a kind of two-step signal processing method based
on the mean square root of component of frequency domain and Kalman filtering was proposed. Based
on the theoretical model of devices of light addressable potentiometric sensor, the equivalent circuit

model was established; the expression of output signal was deduced, and the causes of drifting and
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noise as well as inhibition methods were analyzed. Through tests, the solutes with different pH values
were detected, and the photocurrent signal outputted by systems was collected. The mean square
roots of breadth value of spectral line of fundamental component, second harmonic component and
third harmonic component in the frequency domain after Fourier transformation were calculated.
Then, the Kalman filtering was implemented for characteristic curve of normalized current-bias (I-V).
The experimental results indicate that the two-step signal processing method based on the mean square
root of component of frequency domain and Kalman filtering makes the mean square error (MSE) of
testing result reduced by 97% , and the influences of signal drift and stochastic noise on testing result
are obviously decreased compared to the simple method to extraction of fundamental component.

Key words: Light Addressable Potentiometric Sensor; signal drift; stochastic noise; Mean Square

Root of Component of Frequency Domain; Kalman Filtering
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