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Research on synthetic aperture focusing ultrasonic imaging
based on phase coherence in frequency domain
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Abstract : In order to improve the imaging quality and efficiency of synthetic aperture focusing technique (SAFT), a frequency domain
SAFT ultrasonic imaging algorithm based on phase circular statistics vector (PCSV) is proposed. Firstly, the Hilbert transform and
Euler’s formula are used to extract the instantaneous phase of the signals in wave field record. Secondly, the real part and imaginary part
of the instantaneous phase are regarded as the PCSVs distributed in circular complex plane, and through wave field extrapolation, the
phase coherence factor used for frequency domain SAFT weighting is constructed. Finally, the high quality frequency domain SAFT-PCSV
image is obtained through weighting processing. The imaging results show that the frequency-domain SAFT-PCSV imaging algorithm
effectively enhances the image resolution and signal-to-noise ratio. Under the same test conditions, the operational time and occupied
memory space of the frequency-domain SAFT-PCSV imaging algorithm are less than 1/46, and 1/47 of those of traditional time-domain
SAFT algorithm, respectively.
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Fig.1 Schematic diagram of phase shift migration principle
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Fig.4 The specimen blocks used in the experiment
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F2 GRPEEIRIEMRLL
Table 2 The SNR of flaw echo dB

A GRS fL1 flL2 fL3 fl4 Eitill

A8 SAFT 22.0 23.5 21.9 20.1 6.6
s SAFT- CCF 35.7 37.9 34.6 31.1 7.6
Atk SAFT 36.8 37.5 35.0 32.5 10.3

Hiidl SAFT- PCSV  44.2 43.5 40. 1 37.7 15.2
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