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Comparative analysis of total focusing method in ultrasonic
array imaging algorithms

ZHANG Jie, MO Runyang
(Shaanxi Key Laboratory of Ultrasonics, Shaanxi Normal University, Xi'an 710062, Shaanxi, China)

Abstract: Advanced imaging algorithms promote the development of ultrasonic phased array technology. Total focusing
method (TFM) is a virtual focusing post processing and defect image reconstruction algorithm based on full matrix
capture. In this paper, based on the full matrix data mode of one-dimensional linear phased array longitudinal wave
probe, the algorithm is programmed by using Matlab software combined with the open source function package of Field
II. The imaging effects of TFM and 1/2 matrix method are compared, and the influencing factors of defect resolution are
analyzed. Finally, the algorithm is verified experimentally with the standard test block. The simulation results show that
both TFM and 1/2 matrix method can be used for defect reconstruction without significant difference in effect, and the
width and frequency of the excitation pulse have great influence on the image resolution. Experimental results show that
the imaging method of 1/2 matrix can effectively reduce the amount of calculated data, but it also loses part of the defect
information at the edge of the detection area, and its imaging effect is slightly worse than that of TFM.

Key words: ultrasonic phased array; full matrix capture (FMC); total focusing method (TFM); 1/2 matrix technique
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Fig.1 Schematic diagram of TFM imaging process
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Fig.2 Schematic diagrams of defect distribution model
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Fig.6 Demonstration photo of inspecting a steel piece
containing side drilled holes
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