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Application of cascaded integral comb filter in the ultrasonic detection system
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Abstract In the ultrasonic detection system, generally the vertical linearity error of the echo signal amplitude
should be less than +5%. Usually, the sampling rate is 10 times higher than the original signal frequency. For
probe with high frequency, the A/D performance of the equipment is required to be rather high. In this
paper, an interpolation method which is based on FPGA and aiming to restore the amplitude is proposed.
The efficient cascaded integral comb filter(CIC filter) and its FIR compensation filter are used as interpolation
filter, so that the amplitude of high frequency signal can be regained from a limited sampling frequency. The
results are verified by MATLAB, hardware platform and experiments. It is demonstrated that the error rate of
CIC interpolation filter is less than 2.2% and the efficiency is higher than that of FIR interpolation filter with
equivalent interpolation effect. It has great engineering value.
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