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Implementation of Ultrasound Signal Dynamic Digital Filter Based On FPGA
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ABSTRACT Objective: This paper talks about implementation methods and processes of digital dynamic filter based on Field Pro-
grammable Gate Array (FPGA) in the ultrasound imaging system. Methods: In this paper finite impulse response (FIR) filter using dis-
tributed arithmetic (DA) implementation structure and in the application of the DA algorithm we do some improvement including the
structure of parallel data processing, controlling the size of the input word length N in the Look-Up Table (LUT) and using the FIR filter
with symmetric coefficients. The structure improved can achieves balance between processing speed and occupation in the FPGA re-
sources, at the same time, the FIR filter with pipeline structure can process digital ultrasonic signal in parallel way. Results: The resolution
of ultrasonic echo image in the Far-field is satisfied using the constant coefficient filter (the parameters of filter in the far-field). However,
as closer to the near field, worse the effect of the image is. In contrast, the digital dynamic filter based on FPGA can achieve a good filter-
ing effect, so the images of the ultrasonic echo have the best resolution in the near-filed and the far-field. Conclusions: The implementa-
tion of digital dynamic filter based on FPGA in the ultrasonic systems is entirely feasible, and it's helpful for improving the system stability
and reliability.
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Fig.2 The first one band pass filter spectrum Fig.3 The 30rd band pass filter spectrum
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