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A zero-phase filtering post-processing method for ultrasonic imaging

HAN Xiaoli WU Wentao CAO Zheng
(Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Zero-phase filtering processing based on finite impulse response (FIR) filter is inefficient and is
difficult to meet the high real-time demand in ultrasonic system. We use infinite impulse response filter (IIR)
based zero-phase filtering as an alternative. First of all, the FIR and IIR filter with similar amplitude-frequency
response characterized by the same parameters are designed respectively. Then, analysis of the performance,
imaging effectiveness and efficiency of both zero-phase filtering methods is made after the two different kinds of
zero-phase filtering methods are applied to ultrasonic RF echoes collected by ultrasonic phased array system.
The results show that zero-phase filtering based on IIR is less computationally intensive than that of FIR-based
case even when amplitude-frequency characteristics of these two cases are almost the same. More specifically,
the ratio of filter orders is about 1/4 and the ratio of the amount of computation is about 1/2. When IIR
filter is realized in direct form (I), IIR based zero-phase filtering is more efficient, and can better meet the
requirements of real-time ultrasonic system.
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Table 1 Bandpass filter amplitude-frequency characteristic parameters
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